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Cac em hoc sinh, quy thay ¢ va ban doc than mén !
Ky thi THPT Quéc Gia nam 2020 da can ké. Thai gian ndy, chic han cac em hoc sinh dang gap rdt 6n
tap va luyén dé dé chuan bi kién thuc cho ky thi v ciing quan trong sap t6i. Thau hiéu dugc diéu nay,
nhom tac gia di cuing nhau suu tam va bién soan cuén sach “ Chuyén dé hinh tea dé trong khong gian
Oxyz ” nham trang bi cho cac em kién thirc trong tam va ki nang can thiét dé giai cac bai toan kho trong
chuyén dé nay.
Nhu cac em di biét, Hinh hoc Oxyz 1a mét chuyén dé hay va khé nam trong chuong trinh thi THPT
Qudc Gia voi mue do cau hoi trong dé thi thuong 1a VD va VDC. Cudn sach nay ra doi véi st ménh bd
sung va boi dudng nhirng kién thic can thiét, gitip cac em hoc sinh c6 thé dé dang giai quyét dugc cac
cau kho thuong gap trong dé thi.
Kho bai tap duoc nhom tac gia suu tam va bién soan kha phong phua va da dang, véi nhitng dang toan
hay va kho, doi hoi hoc sinh phai van dong kha niang tu duy cua ban than dé xir ly nhiing cau 8°, gidp
hoc sinh dat diém cao trong ki thi sap téi.
Nhiing cau hoi trong cudn sach dugc nhom tac gia suu tim, tham khao va phat trién tir cac dé thi thir
cua cac So, truong Chuyén trén ca nudc. Mac du da dugc phé duyét va phan bién chat ché nhung khong
tranh khoi sai x6t. Kinh mong quy thay cd, cac em hoc sinh va ban doc théng cam va gui gop v vao dia
chi sau day

» Gmail: Blearningtuduytoanhoc4.0@gmail.com

> Fanpage: 2002 — ON THI THPT QUOC GIA

Cubi ciing, nhém tac gia xin gui 10i chlc sic khoe dén quy thay c6, cac em hoc sinh va toan thé cac ban

doc. Chuc quy vi c6 thé khai thac dugc hét cac kién thire khi cam trén tay cudn sach nay!

Tran trong./
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

CHU PE 1: HE TRUC TOA PO OXYZ

LI THUYET

» Trong khong gian xét hé truc Oxyz, c¢6 truc OX vudng goc voi truc Oy tai O, va truc Oz vudng
goc voi mat phang Oxy tai O. Céc vecto don vi trén timg truc Ox, Oy, Oz lan luot 1a i=(10;0),
j=(0;10), k=(0;0;1).

» Néua=ai+a,]+ak thi a=(a;a,a,).
=M%y YuiZy) ©OM =X i+y, j+2,k
= Cho A(Xx;YaiZa)Va B(Xs:YeiZs)

= Taco: E=(XB_XA;yB_yA;ZB_ZA)Va AB:\/(XB_XA)2+(yB_yA)2+(ZB_ZA)2 .

= M l1atrung diém AB thi M (XAZXB;VA”B;ZA”B].

2 2
» Trong khong gian vai hé toa d6 Oxyz . Cho 5=(a1;a2;a3) va Bz(bl;bz;bs) ta co
- — al:bl — — -
* a=bsqa,=b, atb=(a tb;a,+h,;a,£h,) k.a=(ka;ka,;ka,)
a, =b,
. 5.5:‘5‘.‘5‘%3(5;5):a1b1+a2b2+a3b3 ‘5‘=,/af+a§+a§

abva b rab, 2.5 5.0)
\/af+a22+a32.\/bf+b22+b32
= avab vudng géc <>ab=0<>ahb +a,b, +a.b, =0

= cosg=cos(a,b) =

o A=k

* ava bcung phuong<= IkeR:a=kb<qa, =kb,
a, = kb,
> Tich co huéng clia @=(a;8,;8,) Va b=(b;b;ib,) 1a [a,b]=(ab, —aj,;ah —ap,;ap, ~ab)

= avab cung phuong < [5,6}:6 a,b,c dong phang < [5,6]5:0
* Dién tich tam gidc : S,z = %‘[E, A—C]‘
= Thé tich ttr diénV,gep = %\[E,E].ﬁ\
= Thé tich khdi hop: V,, . =[AB, AD].AA]

> Mot s6 kién thire khéc
= Néu M chia doan AB theo ti s6 k ( MA=kMB) thi taco:

X, —kxX, | Y. —Ky, z, —kz .
XM=ﬁ,yM= /;.—kB’ZMz Al— B Véi (k;tl)
* G latrong tdm cua tam giac ABC
_XA+XB+XC. _yA+yB+yC.Z _ZA+ZB+ZC
G 1 JG T 156G T
3 3 3

» G latrong tdm cua ta dién ABCD <GA+GB+GC+GD =0

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

VI DU MINH HOA

Vi DU 1: Trong khong gian véi hé toa do Oxyz , cho vecto U = (l;l;— 2), V= (IL‘O;m) . Tim m dé goc

giita hai vecto U,V biang 45°.

A . m=2. B.m:Z—\/g, C.m:2+\/€_ D. m:2i\/6
Loi giai
Chon B
Ta co: cos(ﬁ,V):F'V _ 1-2m 1-2m J2
u

vl JIP+1 +(—2)2 AL +m? CJBAem® 2
& 1-2m =+/3v1-m?

& 4m® —4m+1=3+3m? (diéu kién m < %).

m=2-6

m:2+\/5

om-4m-2=0 < . Péi chiéu didu kién ta cé6 m=2-+/6.

VI DU 2: Trong khong gian Ozyz, cho hai véc to a = 2;1;—2 g = 0 —\/5;\/5 . Tét ca gia trj ca

—

m dé hai véc to u = 2a + 3mb VA v = ma —b vudng goc v6i nhau la

A 196 + 2 5 26 + \2 . 1172 =26 5 126 + 2
b2 T (INZENZS RS

6 18

Loi giai
Chon D
Ta co:

0=2a+3mb= 22— 3m\2:—4 +3m\2 VA v=ma—b= 2m:m +N2:—2m —~2 .

Khido: uv=0<4m—+ 2—3mV2 m+2 + —4+3md2 —2m—2 =o0.

®9m2\/5—6m—6\/520<:>m:@.

VI DU 3: Trong mat phang toa o Oxyz, cho bén diém A(0;-12), B(2,-3;0), C(-2L1), D(0;-13)
Goi (L) la tap hop tit ca cic diém M trong khong gian théa min ding thirc

MAMB = MC.MD =1. Biét ring (L) 1 mét duong tron, dudng tron d6 c6 ban kinh r bing

bao nhiéu?
A.rzﬁ. B.rzﬁ. C :@, D.rzﬂ.
2 2 2 2
Loi giai
Chon C

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Goi M (X;y;z) 1a thp hop céc diém théa man yéu cau bai toan. Ta ¢6
AM =(x;y+Lz-2), BM =(x-2;y+3;z), CM =(x+2,y-Lz-1), DM =(x;y +1z-3).
MAMB =1

Tur gia thiét: W\.sz.wzlc{ .
MC.MD =1
X(x=2)+(y+1)(y+3)+z(z-2)=1 X2 +y?+22—2x+4y-22+2=0
=
X(x+2)+(y+1)(y-1)+(z-1)(z-3)=1
Suy ra quy tich diém M 1a duong tron giao tuyén ciia mt cau tam 1,(1-2;1), R, =2 vamit cu

tam 1,(-10;2), R,=2.

X>+y?+2°+2x-42+1=0
M

2
Taco: 1,1, =+/5. D& thdy: r = /Rf—(%j = 4_%:g,

VI DU 4: Trong khong gian v6i hé toa &6 Oxyz, cho hai diém A(—2;3;1) va B(5; 6; 2) . Puong thing

, . o . AM
AB cat mat phang (OXZ) tai diém M . Tinh ti s0 BV

A —AM:2. B. AM :l. C. AM :1. D. AM =3.
BM BM 2 BM 3 BM
Loi gidi
Chon B

AB=(7;3;1) = AB=4+59
AM =(x+2;-3;2-1) .
X+2="7kK X=-9
A,B,M thing hang = AM =k.AB (keR) <1-3=3k <{-1=k =M (-9;0;0),
z-1=K z=0

M e(Oxz) :M(X;O;z);{

BM =(-14;-6;-2) = BM =118 =2.AB.

VI DU 5: Trong khong gian véi hé truc toa o Oxyz, cho bén diém A(2;-3;7), B(0;4;1), C(3;0;5)
va D(333). Goi M 1a diém nam trén mit phing (Oyz) sao cho biéu thuec

‘m+ MB +MC +W‘ dat gi4 tri nho nhét. Khi d6 toa do ciia M 1a:

A. M (0;1;,-2). B. M(0;14). C. M(0;1,—4). D. M(2,30).

Loi giai

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Chon B
Tacé: AB=(-2;7;-6), AC=(13;,-2), AD =(16;-4) nén [E,E}E:—wo.

Suy ra: AB, AC, AD khong dong phang.
Goi G la trong tam tr dién ABCD. Khi do G (2;1; 4) .

Ta c6: ‘W+W+ MC + MD‘ - ‘4MG‘ — 4MG .

_ — —

Do d6 ‘MA+ MB + MC +W\ nhé nhat khi va chi khi MG ngén nhit.

Vay M 1a hinh chiéu vuoéng géc cia G 1én mit phing (Oyz) nén M (0;1; 4) .

VI DU 6: Trong khong gian véi hé toa do Oxyz, cho bén diém A(7;2;3), B(L4;3), C(L26),

D(12;3) vadiém M tiy y. Tinh do dai doan OM khi biéu thic P = MA+MB +MC ++/3MD

dat gia tri nho nhat.
A. OM =3+/4£. B. OM =+/26. C. OM =4/14. D. owm@
Huwéng din giai
Chgn C

Ta c6 DA=(6;0,0), DB =(0;2;0), DC =(0;0;3) nén tir dién SABCDS$ 1a tir dién vuong dinh D .

Gid st M (X+Ly+2,2+3).

Taco MA:\/(X—6)2+y2+z2 >[x—6|=6-x, MB:\/x2+(y—2)2+z2 >ly-2=2-y.

MC:\/x2+y2+(z—3)2 >|z-3 >3-z, «/§MD:\/3(x2+y2+22) 2\/(x+y+z)2 >X+Y+z.
Dodé P>(6—x)+(2-y)+(3-2)+(x+y+2z)=11.

x=y=z=0

6-x>0

Vay P dat gid tri nho nhét bing $119, khi vachikhi {2-y>0 < x=y=2=0.

3-22>20

X+y+22>0

Khi d6 M (12;3) suy ra OM =/1* + 22 +3° =\14.

VI DU 7: Trong khong gian Oxyz , cho bén diém A(LL4), B(5-13), C(2;2;m), D(3;1;5). Tim tit

ca gid tri thuc cia thamsé m dé A, B, C, D 1a bon dinh ctia mét hinh tir dién.
A. m>6. B. m<6. C. m#6. D. m=6.

Chgn C

Tacé AB=(4-2-1), AD=(201), | AB,AD |=(-2-6;4), AC =(LLm-4)
Dé A, B, C, D labbn dinh ciia mot hinh tr dién khi[ﬁ,ﬁ].ﬁ;ﬁo

& -2-6+4m-16-#0 < m=6.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

BAI TAP REN LUYEN

DANG 1. PIEM VA VECTO TRONG Hf TRUC TOA PO

Cau 1.

Cau 2.

Cau 3.

Cau 4.
Cau 5.
Cau 6.

Cau 7.

Céau 8.
Cau 9.

Cau 10.

E LEARN

Trong khong gian vdi hé truc Oxyz cho ba diém A —12:—3 ,B 102 ,C x; y;—2 thfmg hang.
Khi d6 x+ y bang

A x+y=1. B. x+y=17. C.x+y:—%. D.x+y:%.

Tim toa do vécto U biétring u+a=0 va 5=(1;—2;1).

A u=(-3;-8;2). B. u=(1;-2;8). C.u=(-1;2;-1). D.u=(6;-4;-6).
Trong khong gian Oxyz , cho ba diém A(-1;0;2), B(2;1;-3) va C(1;-1;0). Tim toa d¢ diém
D sao cho ABCD la hinh binh hanh.

A. D(0;2;-1). B. D(-2;-2;5). C. D(-2;2;5). D. D(2;2;-5).

Trong khong gian Oxyz, cho diem A(LL1). Tim toa d6 hinh chiéu vudng goc cia A trén mat
phing (Oxz).

A. (310). B. (0;1;1). C. (0,1). D. (0;10).

Trong khéng gian Oxyz, cho A(-3;12), toa do diém A' doi xing véi diém A quatruc Oy la

A.(3-L-2) . B. (3,-12). C.(31-2) . D.(-3-12) .

Trong khong gian véi hé truc toa do Oxyz, cho ba diem A(L2;-1);B(2;-1;3);C(-3;5;1). Tim
toa do diém D sao cho ti giac ABCD Ia hinh binh hanh.

A. D(~4; 8;-5) B. D(-4;8,-3).  C.D(-2:8;-3).  D. D(-2;2:5).

Trong khdng gian Oxyz , cho duong thang d : X=3_ yirl: 271 L4 didm M (1;2;-3). Goi M,
la hinh chiéu vuéng goc ciia M 1én duong thang d . Do dai doan thang OM, bang

A 242, B. 6. C. 3. D. 2.

Trong khdng gian Oxyz , cho hai diém A(-2;4;1) va B(4;5;2).biem C théaman OC =BA ¢6
toa do la

A. (-6;-1;-1). B. (-2; -9;-3). C. (6;1;1). D. (2;9;3).

Trong khong gian v4i hé toan do Oxyz , cho A(l;l; 2), B(2;—1;1),C (3; 2;—3). Tim toa d6 diém
D dé ti giac ABCD la hinh binh hanh.

A. (4;2;-4). B. (0;-2;6). C. (2;4;-2). D. (4;0;-4).

Trong khong gian Oxyz , cho hai diém A(3;1,-2), B(2;,-3;5).Diém M thujc doan AB sao cho
MA = 2MB, toa d6 diém M I3

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 11.

Céau 12.

Céau 13.

Céau 14.

Céau 15.

Céau 16.

Cau 17.

Céau 18.

Céau 19.

Céu 20.

A. M(—;_—;—J. B. M (4;5,-9). C. M(%;—S;%} D. M (3-7:12).

Trong khong gian véi hé toa dd Oxyz , goi a,b, ¢ lan luot 1a khoang cach tir diem M (1;3;2) dén
ba mat phang toa do (Oxy), (Oyz) ,(Oxz). Tinh P=a+b®+c® ?
A P=32. B. P=18. C. P =30. D. P=12.
Cit mot hinh tru boi mot mit phang qua truc cia no, ta dugc thiét dién 1a mét hinh vudng cé canh
bang 3a. Tinh dién tich toan phan cta hinh tru da cho.
2 2 2

A. 92’7 . B. 277" c. 97 p, 1378

2 2 6
Trong khong gian (oxyz) cho OA=i-2]+3k, diém B(3;-4;1) va diém C(2;0;-1). Toa do trong

tam cua tam giac ABC la

A.(@1;-2;3). B.(-2;2;-1). C.(2;-2;1). D.(-1,2;-3).

Trong khong gian voi hé truc toa dd Oxyz , cho hinh thang can ABCD c¢6 hai diy AB, CD thoa
man CD =2AB va dién tich bang 27, dinh A(—l; —1;0) , phuong trinh dudng thang chira canh

cD IéX_Z: y;rl: z-3

A. D(-2-51). B. D(-3-51). C. D(2,-51). D. D(3;-5;1).
Trong khong gian Oxyz, cho OA=i—2j+3k, diém B(3;-4;1) va diém C(2;0;-1). Toa do

. Tim toa d6 diém D biét X, > X,.

trong tdm tam giac ABC la

A. (1,-2;3). B. (-2;2;-1). C.(2;-2;1). D. (-1;2;-3).

Trong khong gian Oxyz, cho AO=i—-2j+3k, diém B(3;-4;1) C(2;0;-1)va

diém D(a;b;c) sao cho B la trong tdm tam giac ACD. Khidé P=a+b+c bing

A 1. B. -3. C.-1. D. 3.

Trong khong gian Oxyz , cho hinh hgp ABCD.A'B'C'D’ biét A(L0;1), B(212), D(L-11),
C'(4;5;,-5). Toa do cua diem A’ la:

A. A'(4;6;-5). B. A'(-3;4;-1). C. A'(35-6). D. A'(3,5:6).

Trong khdng gian Oxyz, cho hai diém A(2;-2;1), B(0;1;2). Toad¢ diéem M thudc mat phang
(Oxy) sao cho ba diém A, B, M thang hang Ia

A. M (4;-5;0). B. M(2;-3;0). C. M(0;0;1). D. M (4;5;0).

Trong khong gian OXyz , vécto U vuéng goc véi hai vécto d =(1;1;1)va b =(1;-1;3) ; ddng thoi
0 tao véi tia Oz mot goc ti va do dai vécto U bang 3. Tim vécto U .

A-{ﬁ;—g;—g} B. [J@;g;—g} C. (—J@@:?J- D. [‘J—;‘g;?)
Trong hé truc toa do OXyz , cho cac diém M (L;-11),N(2;0;-1),P(-12;1) . Xét diém Q sao cho
tir giac MNPQ 1a mot hinh binh hanh. Toa d6 Q la

A. (-2;13) B. (-2;1,3) C. (-2,1,-3) D. (4,13)

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
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CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 21.

Cau 22.

Céau 23.

Céau 24.
Cau 25.

Cau 26.

Céau 27.

Céau 28.

Céau 29.

E LEARN

Trong khéng gian Oxyz , cho ba diém A(3;5;-1), B(7;x;1)va C(9;2;y). Pé A, B, C thang
hang thi gid tri x+y bang

A. 5. B. 6. C. 4. D.7.

Trong khong gian voi hé truc toa do Oxyz, cho hai diém A(-2;3;4),B(8;-5;6). Hinh chiéu
vudng goc cia trung diém | cia doan AB trén mat phang (Oyz) 1a diém nao dudi day?

A. N(3,-15). B. M(0;-15). C. Q(0;0;5). D. P(3,0,0).

Trong khong gian Oxyz , cho diém M (2;—5; 4) . Trong cac phat biéu sau, phat biéu nao sai?

A. Khoang cach tir M dén mit phang toa do (XOZ) bing 5.

B. Khoang cach tir M dén truc Oz bang J29.

C. Toa d¢ diém M’ ddi xtimg v6i M qua mit phang (yOz) 1a M'(2;5;-4).

D.Toa do diém M’ d6i xtmng voi M qua truc Oy 12 M'(—Z;—S;—4).

Trong khéng gian Oxyz cho ba diém A(-1;1;2), B(0;1;—1), C(x+2;y;—2) thing hang. Téng

X+Y bing
AL B. -2, c.-2. D. -2,
3 3 3 3

Trong hé truc toa dd Oxyz, cho diém H (2,1,1). Goi cac diém A,B,C lan luot & trén cac truc toa
d6 Ox,0y,0z sao cho H & truc tdm cua tam gidc ABC . Khi d6 hoanh do diém A la:
A. 3. B. 5. C.3. D.5

A . y o1 A N o - N , e~ . - .7 N 27[
Trong khong gian voi hé toa do OXyz , biét u‘ =2; M =1 va gbc giita hai vecto Uva vV bang 3

.Tim k d vecto p=ku+Vv vudng goc vdi vecto q=u—V.

B.k:E. C. k=2. D.kz—g.
2 5

Trong khong gian vai hé toa @ Oxyz , cho hinh hop ABCD.A'B'C'D’ véi A(—2;1;3),
C(2;3;5), B'(2;4;-1),D'(0;2;1). Tim toa d6 diém B .

A.B(1;-3;3) . B. B(-1;3;3). C. C(1;3;-3). D. B(1;3;3).

Trong khong gian Oxyz, cho bén diém A(-1,2;0), B(3,1,0), C(0;2;1) va D(L2;2). Trong d6 co

A k=

[0S

ba diém thiang hang 13

A. A, C,D. B. A, B, D. C.B,C,D. D. A, B, C.

Trong khdng gian toa dd Oxyz , cho hai diém A(10;0), B(5;0;0). Goi (H) la tap hop cac diem
M trong khong gian théa mdn MAMB = 0. Khing dinh nao sau day 1a ding?

A. (H) 1amot dudng tron c6 ban kinh bang 4.

B. (H) la mot mat cau c6 ban kinh béng 4.

C. (H) lamét duong tron c6 ban kinh bang 2.

D. (H) la mot mat cau c6 ban kinh bang 2.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 30.

Céau 31.

Céau 32.

Céau 33.

Céau 34.

Céau 35.

Céau 36.

Céau 37.

Trong khong gian v4i hé toa do OXyz , cho céc vecto a= (2;m-1;3), b= (1,3;—2n). Tim m,n dé
cac vecto a,b ciing hudng.

A.m=7;n:—%. B. m=4;n=-3. C. m=Ln=0. D.m=7;n=—%.
Trong khang gian Oxyz, cho A(1;1;-3), B(3;-1;1). Goi G la trong tam tam gidc OAB véc
to OG co6 do dai bang:

Trong khong gian voi hé truc toa do Oxyz , cho hinh thang can ABCD c¢6 hai ddy AB, CD thoa
mén CD=2AB va dién tich bang 27, dinh A(—1-10), phuong trinh dudng thang chtra canh

Xx-2 y+1 z-3
2 2

CD la . Tim toa d6 diém D biét hoanh d6 diém B 16n hon hoanh d6 diém

A
A. D(-2,-51). B. D(-3,-5;1). C. D(2,-51). D. D(3-5,1).
Trong khong gian véi hé truc toa dd Oxyz cho hai diem A(2;3;2), B(-2-14). Tim toa do diém

E thudc truc Oz sao cho E cach déu hai diém A, B.

A. (0;0;%). B. (O;O;%j. C. (0;0;-1). D. (0;0;1).
Trong khong gian vai hé toa do Oxyz , cho A(1;0;2), B(3;14), C(3;-2;1). Tim toa do diém S

311

, biét SA vubng goc véi (ABC), mat cau ngoai tiép tir dién S.ABC c6 ban kinh béng —" va
S cb cao dd am.

A. S(4;6,-4). B. S(4;,-6;,-4). C. S(-4;6;-4). D. S(-4;-6,-4).
Trong khdng gian Oxyz , cho hinh thang can ABCD c6 cac day lan luot 1a AB,CD . Biét
A(3L-2), B(-13;2), C(-6;3,6) va D(a;b;c) véi a;b;ceR. Tinh T =a+b+c.

A T=-3. B. T=1. C. T=3. D. T=-1.

Trong khong gian Oxyz , cho tam giac ABC véi A(1;2;5), B(3;4;1), C(2;3;-3). Goi G Ia
trong tam tam gidac ABC va M la diém thay d6i trén mp(Oxz). B¢ dai GM ngan nhat bing

A 2. B. 3. C. 4. D. 1.

Trong khong gian Oxyz cho cac diém A(5;1;5), B(4;3;2), C(-3;-2;1). biém I(a;b;c) la
tam dudng tron ngoai tiép tam giac ABC. Tinh a+2b+c?

A 1. B. 3. C.6. D. 9.

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Cau 38.

Cau 39.

Cau 40.

Cau 41.

Cau 42.

Céau 43.

Cau 44.

CAau 45.

Cau 46.

E LEARN

Trong khong gian véi hé toa OXxyz , cho vecto a = (1; —2;4) b= (Xo: Yo:2,) cung phuong véi
vecto d. Biét vecto b tao voi tia Oy mot goc nhon va ‘5‘ = \/Z Gia tri cua téng X+ Yo+ 2,
bang

A. 3. B. 6. C. -6. D. 3.

Trong khong gian Oxyz cho A(4;-2;6), B(2;4;2),M e(a):x+2y—3z~7 =0 sao cho MAMB

nhé nhit. Toa d6 cua M bing

A. (@@ij B. (4,31). C. (1,34). D. (g_—%@j
13 13 13 3 3 3

Trong khong gian véi hé toa do Oxyz , cho hinh thang ABCD c¢6 hai diy AB, CD; c6 toa do ba
dinh A(12;1), B(2;0;-1), C(6;1;0). Biét hinh thang c6 dién tich bing 6+/2 . Gia sir dinh
D(a;b;c), tim ménh dé ding?

A. a+b+c=6. B. a+b+c=5. C. a+b+c=8. D. a+b+c=7.

Trong khong gian véi hé toa do Oxyz , cho mat phang (a):x+y+z-3=0 va duong thang

X y+1 z-2

d 1= Goi A la hinh chiéu vudng géc cua d trén () va u=(La;b) Ia mot vecto
chi phuong cua A véi a,beZ. Tinhtong a+b.
A 0. B. 1. C. -1. D. -2.

Trong khdng gian Oxyz , cho hinh lang try tam giac déu ABC.A'B'C’ ¢6 A’(«/é;—l;l), hai dinh
B,C thudc truc Oz va AA' =1 (C khéng tring vai O). Biét vécto ﬁz(a;b;z) véi a,beR la

Mot vécto chi phuong cua duong thing AC. Tinh T =a®+b?.

A . T=5. B. T =16. C.T=4. D. T=9.
i . . 8 48 2 < en
Trong khong gian Oxyz , cho hai diém A(L2;-2) va B(??éj' Biet 1(a;b;c) la tam cua
duong tron noi tiép tam giac OAB. Giatrj cia a—b+c bang
A. 1l B. 3. C.2 D. 0.
N . .2 11 4 8 ., . R
Trong khong gian Oxyz , cho ba diem A(L0;0), B(2;2;—2), C 5;5;5 . Ban kinh dudng tron

noi tiép tam giac ABC thudc nira khoang

o el e

. . 548 A
Trong khéng gian Oxyz , cho ba diem A(-10;0), B(0;2;-2), C(g;g;gj. Do dai duong phan
giac trong dinh A cua tam gidc ABC la
p 122 28wl nk

Trong khong gian Oxyz , cho mat phang (P): x—y+2=0 va hai diém A(12;3), B(10;1).

biém C(a;b;—2)e(P) sao cho tam giac ABC c6 dién tich nhé nhét. Tinh a-+b

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 47.

Céau 48.

Cau 49.

Céau 50.

A. 0. B. 3. C. 1 D. 2.
Trong khong gian toa ¢6 Oxyz, cho hai diém A(L;0;0), B(5;6;0) va M 1a diém thay ddi trén

mat cau (S):x*+y’+z?=1. Tap hop céc diém M trén mat cau (S) théa man
3MA? + MB? =48 ¢4 bao nhiéu phan t?

A. 0. B. 1. C. 2. D. 3.

Trong khong gian Oxyz, cho OA=i+ ] -3k, B(2;2;1). Tim toa d6 diém M thudc truc tung

sao cho MA? + MB? nho nhét.

A. M (0;-2;0). B. M(O;g;oj. C. M(0;-3;0). D. M(0;-4;0).

Trong khong gian Oxyz cho hai diem A(1;5;0) , B(3;3;6) va duong thing
X+l y-1 z ., L R . 2 . ., ,

d: T=—1=E.Dlem M (a;b;c) thudc dudng thang d sao cho chu vi tam gidc MAB nho

nhét. Khi d6 biéu thic a+2b+3c bang

A 5. B.7. C.9. D.3.

Trong khéng gian Oxyz , cho cac diém A(O;4\/§;0) : B(O;O;4J§) ,diém C e(Oxy) vatam giac
OAC vudng tai C, hinh chiéu vudng gdc caa O trén BC ladiém H . Khi d6 diém H ludn thuoc
duong tron c¢b dinh c6 ban kinh bang

A 242, B. 4. C. 3. D. 2.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céu 1.

Cau 2.

Céu 3.

Céau 4.

Caub.

Cau 6.

Cau7.

DAP AN CHI TIET
Chon A
Co AB= 2;—2:5 ,AC= x+Ly—21 .

A, B, C thing hang < AB, AC cung phuong <:>XT+1:—:—<:> =X+y=1.

Chon C

Taco u+a=0ou=-a=(-1;2;-1).

Chon B

Goi D(a;b;c); AB=(3;1;-5); AC =(2;-1;-2)

1 - = TSN
Vi g;é =] nén AB khong cung phuong AC = ton tai hinh binh hanh ABCD.

3=1-a a=-2
Suy ra ABCD Ia hinh binh hanh khi AB=DC < {1=-1-b<><b=-2.Vay D(-2;-2;5).
5=—¢ |c=5
Chon C
Vi A(L1L1) nén toa do hinh chiéu vudng goc cua A trén mat phang (Oxz) l1a (10;1).
Chon C
Goi A(X;y;z), A'(xy"z") 1a diém doi ximg véi diem A qua truc Oy .
X'=-X
Piém A' dbi xtmg véi diém A quatruc Oynén {y'=y . Do do A':(3;1; —2).
7'=-12

Chon B
B

A
D/ /
Ta c6 AB(L -3;4); AC(—-4;3;2)nén AB;AC khong cing phuong hay A,B,C khong thing

hang. Goi D( x; y; z) = DC(-3-x;5-y;1-2).
1=-3-x X=-4
Ltc d6, ABCD Ia hinh binh hanh khi va chi khi AB=DC <><-3=5-y<{y=8 .
4=1-z z2=-3
Viay D(-4;8;-3).
Chon B

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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X=3+2t
Céch 1: Phuong trinh tham s ciia dudng thang d 1a: {y =—1+t.
z=1+2t
Mot vicp cia d 1a u=(2;1;2).
Goi («) la mit phang di qua diém M (1;2;-3) va vudng goc véi duong thang d . Khi d6 (o)
co vipt la n=u=(2;1;2).
Phuong trinh mét phang (@): 2(x-1)+1(y—2)+2(z+3)=0<2x+y+2z+2=0.
M, 1a hinh chiéu vudng goc ctia M 1én dudng thang d nén M, 1a giao diém cia d va ().
x=3+2t (1)
y=-1+t (2)
z=1+2t (3)
2x+Yy+22+2=0(4)

Xeét hé phuong trinh:

Thay (1),(2),(3) vao (4) ta duoc: 2(3+2t)-1+t+2(1+2t)+2=0=9%+9=0t=-1.

x=1
Suyra y=-2=M,(1;-2;-1).
z=-1

D dai doan thing OM, 1a: OM, = 12 +(-2)° +(-1)° =6 .

X=3+2t
Céch 2: Phuong trinh tham s6 cia duong thang d 1a: {y =—-1+t.
z=1+2t

Mot vicp cia d 12 u=(2;1;2).

M, ed = M, (3+2t;-1+t;1+2t) = MM, = (2+2t;-3+1t;4+2t).
Tacd MM, Lu< MM, U=0<4+4t—3+t+8+4t=0t=—1.
Suy ra M, (1;-2;-1)

D dai doan thing OM, 1a: OM, = \J1* +(-2)° +(-1)° =6 .
Cau8. ChonA
Goi C(x;y;z).Taco OC =(x;y;z), BA=(-6;-1;-1).

X=-6
Khi d6 OC =BA<{y=-1, vay C(-6;-1;-1).
x=-1

Cau9. ChgonC
Goi toa d6 diém D(X;y;z). Taco: E=(x—1;y—1;z—2), ﬁf=(1;3;—4).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céu 10.

Céu 11.

Céu 12.

Cau 13.

Cau 14.

x—-1=1 X=2
T giac ABCD 2 hinh binh hanh <> AD=BC < {y-1=3 < y=4 .Viy D(2;4;-2).
z2-2=-4 z2=-2

ChonA
Goi M(x;y;z).
Vi diém M thudc doan AB sao cho MA=2MB = AM =2MB
7
X=—
x-3=2(2-x) 3
5 7. 58 7 58
S y-1=2(3-y)ey=—-=>M| ;- |- Vay M| - —; - |
yo1=2(3-y) e y=-g (3 33) v [333)
z+2=2(5-12) 8
7=—
3
Chon C

V6i A(X,:Yo:2,) € (Oxyz) . Khido d(A,(Oxy))=z,, d(A,(Oxz))=y,, d(A,(Oyz))=x,.

0

Theo bai rata c6: a=d(M;(Oxy))=2;b=d(M;(Oyz))=1, c=d( M;(Oxz))=3.

P=a+b*+c®*=2+1"+3"=30.

Chon B

Do thiét dién qua truc ctia hinh tru 14 mot hinh vudng ¢ canh bang 3a nén ta c6 ban kinh day
38 ia g as .
R= > va d¢ dai duong sinh | =3a.

277a’

Dién tich toan phﬁn hinh try la: S, = 27R? +27RI =
Chon C

Taco OA=i-2j+3k => A(;—2;3).

Goi G la trong tam cua tam giac ABC ta co

Xy Xg + X _1+3+2_2
3 3
+ + -2-4+0
Yo = YatVYet¥e _ =-2.Vay G(2;-2;1).
3 3
g = IatZytic _ 3+1_1=1
3 3
Chon A

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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A B

-
D H C

Goi diém H 13 hinh chiéu vudng goc ctia A 1én duong thiang CD.

Khi d6 H (2+2t;-1+2t;3+t) = AH (3+2t;2t;3+t)

Pudng thing CD c6 vtep la: 6(2; 2;1). Taco:

AH Lu= AHU=0=2(3+2t)+2.2t+3+t=0&t=-1= H(0,-3;2) = AH =3.

. . . . X+1 1 z
Duong thang AB di qua A va song song véi CD = phuong trinh AB la: % = yT+ =1

Be AB= B(-1+2a;-1+2a;a)= AB=3la| = CD =6[q

AB+CD .\ 3|a)+6|a|

Theo bai rataco: S =
ABCD 2 2

a=2
.3=27<:>|a|:2<:{
a=-2
Véi a=-2=B(-5-5-2) .
Véi a=2=>B(3;3,-2)
Ta c6: ﬁ:%ﬁ: D(-2;-5;1)

Cau 15. ChonC
Tir OA=i-2j+3k = A(1;-2;3)

g < Xatlothe
3
Toa do trong thm G ciia tam giac ABC 1a < y, :LSB”’C:—Z
s lathth
3

Vay toa do trong tam (2;-2;1).

Céu 16. Chon A

Cau 17. ChonC
Goi A'(a;b;c)
ABCD.A'B'C'D' 1a hinh hop = AC' = AB+ AD+ AA' < AA = AC'— AB— AD
AB =(1L1), AD =(0;-10), AC’=(3;5;-6) = AC'—AB—AD =(2;5,-7)

AA'=(a-1Lb;c-1)

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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a-1=2 a=3
(1)<<b=5 <{b=5 .Vay: A'(35-6).
c-1=-7 c=—06
Cau 18. Chon A
Tacd M €(Oxy)= M (x;y;0); AB=(-2;3;1); AM =(x-2;y+2;-1).

5 5 — —_ — — X=4
P& A, B, M thing hang thi AB vad AM cing phuong , khi do : x_zzz%zz%ﬁ{ .

. Vay M (4;-5;0).
Cau 19. Chon A

Taco a va b khong cing phuong dong thoi

ula -~ (- - -
_=ullla,b|=(4;-2;:-2)=>u=(2k:—-k:-k).
{ulb [a.6]=(45-2i-2) > i=( )

NG

Do ‘G‘=3<:>\/4k2+k2+k2 =3 k=+". Mt khic U tao v&i tia Oz mot gbc ti nén

NG

cos G,R <0 Uuk<0< 2k.0+(-k).1<0 <= (—k).1<0<=k>0.Suyra k =,
(4.K) yrak="

Vay ﬁ=(x/_;—£;£].

Cau 20. Chon A
Goi Q(X;y;2). Taco MN = (L1-2), QP =(-1-x,2-y;1-2).
1=-1-x X=-2
TG gidc MNPQ 1a mot hinh binh hanh < MN =QP <{1=2-y <{y=1 . Vay, Q(-213).
-2=1-z2 z=3
Céau 21. Chon A
Taco E=(4;x—5;2), E=(6;—3;y+1).

=~
Il

4 =6k
Badiém A, B, C thinghiang < FkeR: AB=k.AC < {x-5=-3k < {x
2=k(y+1) y

N W wlN

Vay X+y=5.
Cau 22. ChonB
Vi | la trung diém ciia doan AB nén 1(3;,-15).
Khi d6 hinh chiéu cia | 1én (Oyz) l1a M (0;-15).
Cau 23. Chgn C

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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+) Ta c6 khoang cach tir M dén mit phang toa do (XOZ) bang |—5| =5 nén A dung.

+) Khoang cach tir M dén truc Oz bang \/22 +(—5)2 = \/E nén B dung.

+) Toa d¢ hinh chiéu vudng goc cua diém M 1én mit phing (yOz) la | (0; -5; 4) :

Suy ra toa d6 diém M ' ddi xtimg véi M qua mit phang (yOz) 1a M '(~2;-5;4) nén C sai.
+) Toa d¢ hinh chiéu vudng goc cua diém M 1én truc Oy 13 J (O; —5;0) .

Suy ra toa d6 diém M ' d6i xtmg véi M qua truc Oy 1a M '(—2;—5; —4) nén D ding.

Céu24. ChonC
Tacé AB=(L0;-3), BC =(x+2;y-1-1).

Ba diém A, B,C thing hang < ABwva BC cung phuong < 3k : BC =kAB

-5
x+2=k =3
2
<y-1=0 <1y=1 :x+y:—§.
-1=-3k 21
3

Cau 25. ChonC

Gid sir A(2;0;0);B(0;b;0);C(0;0;c) . Khi d6 mit phing (ABC):§+— %:1

O |I<

. |AH =(2-a;11); BH =(2;,1-b;1)
Taco: .
BC =(0;-b;c); AC=(-a;0;c)

2 1 1
H < (ABC) 5+B+E:1 a=3
Vi H latryc tm cua tam giac ABCnén ¢ AH.BC =0 < -b+c=0<b=6Viay A(3,0;0)
BH.AC =0 —2a+c=0 c=6

Céu 26. Chon A
Taco: uv = 2.1.cos(ﬁ,\7) = 2.cos%r =—1.
Vecto E =ku+V vudng goc vdi vecto E] =u—vV khi va chi khi:

pa=(ki+V)(U-v)=0 o ku" +(1-k)uy -V =0 & 4k ~(1-k)-1=0 =k =§.

Céu 27. ChonD

Goi B(X;Y;2) 1a diém can tim.
Goi | va I' lan luot 13 trung diém AC va B'D'
=1(0;2;4) va 1'(1;3:0).

D

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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'l =(-1;-1;4);B'B=(x-2;y-4;2+1)
X—2=-1 x=1
Taco: BB=1'l @iy-4=-1=1y=3.Vvay B(1;3;3).
z+1=4 z=3
Céau28. Chon A
Tacé: AC =(10;1), AD =(2;0;2)
Ma AC A AD =0, nén hai vecto AC, AD cing phuong, hay ba diém A,C,D thing hang.
Nhdn xét: C6 thé vé phat hoa Ién hé toa dé Oxyz dé nhin nhdn dé dang hon.
Cau 29. ChonD
+Goi | la trung diém AB = 1(3;0;0).
Taco: WW=0©(W+FA).(W+E):O @(W+ﬁ\).(W—ﬁ):O

S MIZ-IA’ =0 < MI? = 1A’ < M :%AB:%.|5—1|:2.

Suy ra tap hop diém M trong khong gian 1a mat cau tm 1 , ban kinh bang 2.
Vay (H) la mot mat cau co ban kinh bang 2.
Cau 30. Chon A

2=k k=2
L L 3
avab cung huéng<a=kb (k>0)em-1=3k < m=7 .Vay m=7;n:-Z
3=k(-2n) n=—§
4

Ciu31. ChonA

G la trong tdm tam giac OAB nén toa d6 G(%;O;_—ZJ.

3
Ta co: OGz,’E+O+é =&
9 9 3

Céau 32. Chon A

_
D H C

Goi diém H 1a hinh chiéu vuong géc ciia A 1én duong thang CD.
Khido H (2+2t;-1+2t;3+t) = AH (3+2t;2t;3+1) .

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Cau 33.

Céau 34.

Puong thing CDc6 viep 1a: u(2;2;1). Ta c6:
AH Lu= AHU=0=2(3+2t)+2.2t+3+t=0t=-1= H(0;-3,2) = AH =3.

. . . . X+1 1 z
Duong thang AB di qua A va song song véi CD = phuong trinh AB la: X2 _y+2_z

2 2 1
Be AB= B(-1+2a;-1+2a;a)= AB=3la| = CD =6[q|
Theo bai rata co: S, :AB;ZCD.AH @@.3:27@|a|:2<:{2i22

Véi a=-2=B(-5-5-2) . V6i a=2= B(3;3,-2)
Tacé: DH =2AB = D(-2;-5;1)
Chon D

Goi E(0;0;t)e0z. Tacd AE =BE < Vt? —4t +17 =Jt? 8t +21 <t =1= E(0;0;1).
Chon A.

Taco AB=(212), AC =(2-2-1) = AB,AC|=(36;,-6).
Do SA wvudng goc vai nén mot VTCP cua duong thing SA duoc chon la
u= [@A—CJ =(3,6,-6).
Duong thang SA qua A(10;2) vaco VTCP U= (3;6;—6) nén c6 phuong trinh tham s6 la:
Xx=1+3t
y=6t (teR).
z=2-6t
Do AB.AC=4-2-2=0= AB L AC = AABC vudng tai A.
Goi M 1a trung diém BC, khi d6 M 1a tam duong tron ngoai tiép tam gidc ABC. Goi d la
duong thang qua M va song song véi SA nén d 1 (ABC), suy ra d la truc duong tron ngoai
tiép AABC.
Trong mit phang (SAM ) vé& dudng trung truc cia SA cit d tai | vacit SA tai N.
Mit phang (ABC) qua A va cé mot VTPT ﬁ:[ﬁ;ﬁ] =(3;6;—6) nén c6 phuong trinh téng
quat la:

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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3(x—1)+6y—6(z-2)=0<x+2y—-2z+3=0
BC =(0;-3;-3) = BC =+/18 = BC* =18,

Taco RZ:IA2+AM2<:>%:IM2+%BC2:>|M :%_

Do S eSA nén S(1+3t;6t;2—6t), ma SA=2IM = SA=9

1+3t+12t—2(2—6t)+3
<:>d(S,(ABC))=9c>‘+ H2-2(2-6)+3)
12 4 (-2)" +22
t=1=S(4;6,-4)

SRU=Te) L s(2me)

,ma cao do cia S dmnén S(4;6;-4) thoa man.

Cau 35. Chon A
Céach1: Tac6 AB=(-4;2;4);CD=(a+6;b-3;c-6)

Do ABCD la hinh thang can nén CD =kAB (k e R) hay ar6_b-3_c-6

-2 1 2
-a
hb=_2 _
= 2 . Vay D(a;?a;—a)
c=-a

Lai co

2
AC =BD < AC? = BD? < (-9 +2? +8* =(a+1)’ +@+3) +(a+2)

a=06

c>a2+4a—60:0c{ . V6i a=-10= D(-10;5;10). Kiém tra thiy: AB=CD .

a=-10
Vi a=6= D(6;-3;-6). Kiém trathdy: (-3).AB=CD . Do do, T=a+b+c=6-3-6=-3.
Cach 2

Tacod AB=(-4,2;4);CD=(a+6;b-3;c-6)

a+6 b-3 c-6
-2 1 2

Do ABCD la hinh thang can nén AB; CD nguoc huéng hay <0

b="2
2

& <c=-a . Vay D(a;%a;—aj véi a>—6 .
a>-—6

Lai co

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céau 36.

Céau 37.

2
AC =BD < AC?=BD? & (-9)’ +2° +8° =(a+1)’ +(%+3) +(a+2)

a==6

.Véi a=6=D(6;-3,-6).
a=-10(L)

<:>a2+4a—60:0<:{

Do d6, T=a+b+c=6-3-6=-3.

Céach 3

+ Viét phuong trinh mat phang trung truc ctua doan thang AB

+ Goi mp («)la mit phang trung truc ciia doan thang AB, suy ra mp («) di qua trung diém
1(1;2;0) cta doan thing AB va c6 mot vecto phép tuyén Ia n= %ﬁ = (—2 1, 2), suy ra phuong
trinh ciamp (a)la: (a):—2x+y+2z=0.

+Vi C,D ddi xtng nhau qua mp(a) nén

D(6;-3;-6)=>a=6;b=-3;c=-6=T=a+b+c=-3

Cong thic tric nghiém: Xac dinh toa do diem M'(x;y;;z) la diém dbi xing cua diem

M (Xo: Yo:2,)quamp (a):ax+by+cz+d=0 (a’+b*+c*=0)

X, = X, — 2ak ! ’
ax, +by, +cz, +

Y, =Yo—2bk (keR), k=-— 0a2+0b2+002 :

z, =17,—2ck

Chon B

Do G la trong tam tam giac ABC = G(2;3;1).

Goi H 1 hinh chiéu vuéng géc ciia G trén mat phang (Oxz), khi d6 GH 1a khoang céch tir G
dén mat phang (Oxz), ta c6: GH =d(G,(OXZ))=3

V6i M Ia diém thay déi trén mat phing (Oxz), ta c6 GM >GH =3, do d6 GM ngén nhit <
M =H . Vay d6 dai GM ngéin nhat bang 3.

Chon B
Céach 1: ﬁ:(—l;Z;—s), ﬁ:(_g;_3;_4)_

(1)
==

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Goi n 1a véc to phap tuyén cua mat phang (ABC) = n= [ﬁ E] =(-17;20;19).

(ABC):-17x+20y+197 -30=0.

IM L AB
| 1a tim dudng tron ngoai tiép tam giac ABC < {IN L AC <
| «(ABC)
(g—aj.(—1)+(2—b).2+(z—cj.(—B)=O
2 2 a—-2b+3c=11 a=1
1 37 1
o (l—a).(—8)+(—§—b).(—3)+(3—c).(—4):O<:> sardrao=" o lb=-7.
—17a+20b+19c—-30=0 —-17a+20b+19¢c =30 c=3

Vay a+2b+c=1+2.(—%)+3=3.

Céch 2:
Tacé AB=(-1;2;-3) va BC =(~7;-5;-1)= AB.BC =0= A ABCvuéng tai B.

Vi | 1a tam duong tron ngoai tiép A ABC nén 1 1a trung diém cua AC .
Vay I[1;—%;3):>a+2b+c:1+2.(—%j+3:3.

Cau 38. Chon A
X =K
Do a,b cing phuwong va nén ta co b= k.a(k #£0) =1y, =-2kK.
z, =4k

1
X =§(X0+y0+20)

Xo _ Yo _Z

Suy ra - Xo & Yo * 2%
1

2
R e LR R

4
Z, :§(Xo+yo+zo)

Theo gia thiét vecto b tao véi tia Oy mot goc nhonnén b.j >0 véi | = (0;1,0),dodoy, >0.

Xo+ Yo +2

Ma 2o = % nén x,+Y,+2,<0.

-2 3
Lai c6 ‘5‘:@,suy ra \Jx2 +y2+z; =\/%1(x0+y0+zo)2 =21 = (% + Y, +2,)" =9.

Vay X, +Y,+2Z,=-3.
Cau 39. ChonB

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Cau 40.

o

B

I

/

Goi | 1atrung diém AB = 1(3;1;4). Goi H lahinh chiéucia I xudng mit phang («).
Tacé MAMB =(MI +1A).(MI +I1B)=MI” + MI.(IA+1B)— 1A° = MI* - 1A’

Do IA khong ddi nén MAMB nhé nhat khi MI nhé nhét <Ml =IH <M =H .

Goi A 1a duong thang di qua | vavudng goc véi mit phang (o). Khidé A nhan N :(LZ -3)

X=3+t
lam vecto chi phuong. Do d6 A c6 phuong trinh <y =1+ 2t.
z2=4-3t

HeA< H(3+1+2t4-3t).
He(a)e (3+1)+2(1+2t)-3(4-3t)-7=0 =t=1<H(431).

Vay M (4;3;1).
Chon C
A B
Dé o C
Céach 1:
AB =(1-2;-2); AC =(5,-1-1); DC = (6 —a;1-b; ).
Taco Sy =%‘[E,A—c]‘=£:>s,m N - 9J— 3?.
c=12-2a
b=13-2a
6-a 1-b c
AB//CD nén AB va DC cuing phuong, cing chiéu <:>T:—2 §>0<:> a<b6
- b>1
c>0
| AC,AD | =(0;9a-54;54-9a).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 41.

E LEARN

19
32 3«/_ Y
SAACD=7 —‘ [AC,AD]==% = 54-9a =3 137.
a=—

3

So véi diéu kién suy ra: a=%:>a+b+c:8.

Cach 2:

Ta c6 AB=3;h=d(C,AB)=—“1;2.

S oco =2(AB+CD) o 6\/_=—"1662(3+CD) =CD=1.

Suy ra AB = 3DC<:>D(E .2, Ej:>a+b+c 8.
333

Chon C

Cach 1.

Ta c6 mit phang (a) nhan vecto E =(L11) 1a vecto phép tuyén, duong thang d di qua diém
A=(0;-12) vanhan u, =(12;-1) 1a vecto chi phuong.

Goi () la mat phang chira duong thang d va vudng goc véi mét phing(«).

Tacé n, =n, Au, =(-3,2;1).

Khi d6 duong thang A 1a giao tuyén cua hai mat phang («) va (). Do d6 mét vecto chi phuong
ciia duong thing A 1 u, =n, An, =(-1-45).

Ma u=(Lab) nén a=4, b=-5.Vay a+b=-1.

Cach 2.

D& dang tinh duoc toa d¢ giao diém cua duong thang d va mit phang () 1a | =(111). Trén
dudng thang lay diém A=(0;-12) vagoi H la hinh chiéu vubng goc ciia A trén mét phang (@)

X=0+t
. Phuong trinh duong thing di qua A va H cé dang: {y=-1+t.
z=2+t

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
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X=0+t
=-1+t —
Toa do cuala H nghiém cuaa hé y :>t=3.vay H g;—1;§ )
zZ=2+t 3 333
X+y+z-3=0

Puong thing A di qua hai diém | vd H nhén vecto IH = (%%gj la vecto chi phuong nén

cling nhan vecto Q = (l; 4;-5) 1a vecto chi phuong. Vay a+b=-1.
Cau 42. ChonB

Goi M la trung diém BC.

) AM 1L BC . < s .2 R
Khi d6 ¢6 =BC L AM tai M = M lahinh chiéu cia A’ trén truc Oz
AA' 1 BC

A'(\/§;—1;l) =M (0;0;1) va AM =2.

Ta c6: AM =JAM? — AA? =/3. Ma tam giac ABC déu nén AM =§BC=\/§:>BC:2

= MC =1. Vi C thudc truc Oz va C khdng tring véi O nén goi C(0;0;c), c=0.

c=0(L)

MC =(0;0;c-1) = MC=[c-1; MC=1 < [c-1=1 <:{ s

= C(0;0;2).
AC= (—\/5;1;1) & mot vécto chi phuong cia duong thang A'C

— u= (—2\/§ 125 2) ciing 12 mot vécto chi phuong cua duong thang A'C.

Vay a=-23;b=2=T =a’+b? =16.

Cau 43. ChonD
Tinh dugc OA=3 ;0B=4; AB=5.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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3 g_x]+4(1_x)+5(_x):o
x=1
Taco: OAIB+OB.IA+AB.IO=0 < {3 %—yj+4(2—y)+5(—y)=0 &y=1.
g z=0
3 g—zj+4(—2—z)+5(—z):0
Vay, 1(1,30) ,suyra a—b+c=0.
Céau 44. ChonB
Cau 45. Chon A
Cau 46. Chon A
C(a;b;—-2)e(P)=>a-b+2=0=>b=a+2=C(a;a+2,-2).
AB=(0;-2;-2), E:(a—l;a;—5):[E,E]=(10+2a;—2a+2;2a—2).
S 2a+10)” +2(2a-2)’ 2
SMBczé‘[AB,AC]‘:\/( a+ );— (2a-2) :\/12a +§4a+108 _ 3(a2+2a+9)

:,/3(a+1)2+24 > 2.6 vdi Va.

Do d6 minS,.,. =26 khi a=-1.Khidé taco C(-LL-2)=a+b=0.

Cau 47. ChonB
Céach 1:

= Mitcau (S):x*+y?+2%=1c6tam O(0;0;0), ban kinh R=1.
« Tatimdiém I(x;y;z) thoaman 31A+1B=0.

3(1-x)+5-x=0
= CO IA=(1-x;-Yy;-2), IB=(5-x;6-y;-2); 3IA+IB=0 <<3(-y)+6-y=0

3(-z)-z=0
X=2
-4x+8=0
< -4y+6=0 < y:gclﬁz;g;ojﬁuyra IAzg, IB=¥.
-4z=0 720

- . - —\2 _— —\2
Do d6 3MA2+M82:48©3MA2+MBZ:48<:>3<MI+IA) +(M|+|B) — 48

< AMIZ +3IA% + ||32+2W(3ﬁ+@)=48 & AMI2 +3IA2 + IB2 = 48 < MI =

N | W

Ta thiy Ol =g nén diém | ndm ngoai mt cau (S). Tacé Ol =R+MI =OM +MI, suy ra co

mot diém M thude doan Ol thoa man dé bai .
Céach 2:
Goi M (Xo; ¥o: Z,) thudc mat cau (S) va thoa man 3MA® + MB? = 48.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Ta c6: 3MA? + MB? :48<:>3[(x0—1)2+y§+z§}+[(x0—5)2+(y0—6)2+z§}=48
S AXC + 4y, +427 —16X,—12y, +16 =0 <> X + Y2 + 25 — 4%, -3y, +4=0.

Suy ra M thudc mat cau (S') tam I’(Z;%;OJ, ban kinh R’:g.

Mit khac M thudc mat cau (S) tam O(0;0;0), ban kinh R=1.

Ta thay: OI’:g: R+R’ = mjtcau (S) va (S') tiép xtc ngoai nhau tai M

— C6 duy nhit mot diém M thoa man dé bai.
Céau 48. Chon B
Cach 1: Do M €Oy nén M (0;y;0). Tinh MA? + MB? =2y? -6y +20= f (y).

Do d6 f(y) nho nhit< y:g .Vay M (0?%0)-

Cach 2: Taco: A(l;l;—3). Goi | 1a trung diém cia AB . Suyra | :(

N w

;§;_1J_
2

Khi d6: MA?2 +MB2 = MA_ +MB’ :(W+m>2+<m+@)2
=2W2+W+E2+2W(m+@) —2MI%+1A2 + IB2 = 2MI% +9.

Do d6 MA? + MB? dat gi4 tri nho nhét khi va chi khi M1 c6 do dai ngén nhat, diéu nay xay ra

khi va chi khi M 13 hinh chiéu vudng goc cua | trén tryc tung.
Phuong trinh mit phang (P) di qua | va vudng goc voi truc tung 1a
3 3 3
0. x—= |+1.| y—= [+0.(z+1)=0 hay (P):y->=0.
2 2 2
x=0
Phuong trinh tham s6 cla truc tungla {y=t.

z=0

Toa do diém M can tim la nghiém (X; Y, Z) cua h¢ phuong trinh:

x=0 Xx=0
y=t
3 3
_ =Jy=—.Vay M| 0;=;0 .
z=0 y > Vay ( 5 J
3 _
~_2-0 z=0
y 2
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Cau 49.

Céau 50.

Chon B

Taco AB=+/44 khong dbi. Do d6 chu vi tam gisc MAB nho nhit khi (MA+ MB) dat gié tri nho
nhéat.

M e(d)= M (-1+2t;1-t;2t).

MA=o* +20 =, [(3t)" +(245) , MB = ot* ~36t 56 =\/(6—3t)2 +(245)
Chon U= (3t;245:0) =[u| = (3t)" +(2V5) .
Chon v =(6-3t;25;0) = |v|= \/6 3t)’ (2\/5)2 = U+V=(6;4V5;0)=[u+v|=2129.

Theo tinh chat vecto ‘ﬁ‘ + M > ‘u +V‘ = 2@.

Déu " =" xay ra khi va chi khi u cung huéng voi v et=1.
Suy ra MA+ MB :\GHG\ > 2429
Do d6 MA + MB dat gié tri nho nhét bing 24/29 khi t=1 = M (1;0;2).

Vay a+2b+3c=1+20+3.2=7.
Chon D

/6/

DE thay BeOz. Tacd Ae(Oxy)va C (Oxy), suy ra OB L (OAC)
i {AC 10C
Taco

= AC L (OBC), ma OH = (OBC).Suyra AC_LOH (1).
AC 1. OB

Mat khéc tacé OH L BC (2), .

Tur (1) va (2) suyra OH L(ABC) =OH L AB va OH L HA.

Véi OH L AB suyra H thudc mat phang (P) voi (P) lamit phang di qua O vavudng goc véi
dudng thang AB . Phuong trinh cta (P) la: y—z=0.

V6i OH L HA = AOHA vudng tai H . Do d6 H thusc mat cau (S) c6 tam 1(0;2v2;0) Ia

trung diém cua OA va béan kinh R = % =22.

Do d6 diém H ludn thuge duong tron (T) cb dinh Ia giao tuyén caa mp (P) véi mat cau (S).

Gia st (T) cotam K vabankinh r thi IK =d(1,(P))=2 va r=vR* - IK* =2.

Vay diém H ludn thuoc duong tron ¢ dinh ¢é béan kinh bang 2.
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Cau 1.

Cau 2.

Cau 3.

Céau 4.

Caub.

Cau 6.

Cau7.

Céau 8.

Céau 9.

Céu 10.

Céu 11.

DANG 2. TICH VO HUONG VA UNG DUNG

Trong khdng gian Oxyz , cho hai diém A(—2;1;—-3) VA B(1;0;—2) . Do dai doan thang AB bang

A. 343. B. 11. C. V11 D. 27.

Trong khong gian Oxyz cho a(-2;3;-1); b(2;—13). Sin cia goc giira a va b bang

A.—; . B.g . C.—g . D.% .

Trong khong gian vé6i hé toa dd Oxyz , cho hai diém A(l; 0;1) va B(4; 2;—2) . Do dai doan thang
AB bing

A 22, B. 4. C.2. D. 22.

Trong khong gian toa @6 Oxyz , goc gitra hai vecto iva ﬁ:(—\/§;0;l) la

A. 30°. B. 120°. C. 60°. D. 150°.
Trong khong gian véi hé truc toa dd Oxyz, cho A(2;0;0); B(0;3;1); C(-3;6;4). Goi M ladiém
nam trén doan BC sao cho MC =2MB. Do dai AM 13

A. 29 B. 343. C. /30, D. 24/7.

Cho hai vec to' a=(3-2;3),b =(~2,1,2). Khi d6 tich vo huong (a+b)b bing

A. 12. B. 2. C. 11. D. 10.

Trong khong gian OXyz,, cho céc vecto a =(5;3;~2) va b =(m; -1 m+3). C6 bao nhiéu gi tri
nguyén duong cua m dé gdc giira hai vecto avab la goc tu?

A 2. B. 3. C.1. D. 5.

Trong khong gian véi hé toa do Oxyz, cho tam giac ABC cé A(l; 0;0), B(O; 0;1), C(Z;l;l).
Dién tich tam giac ABC béng:

Vit V7 V6

A —. B. —. C. —. D.E.
2 2 2 2
Trong khong gian véi hé toa d Oxyz, cho hinh hop ABCD.A'B'C'D'c6 A(O; O;O), B(a;O;O),
D(0;2a;0), A'(0;0;2a) véi a=0. Do dai doan thing AC" la
3/a]
o
Trong khong gian vi hé toa d6 Oxyz , cho OA=3i+ j—2k va B(m;m-1—4). Tim tat ca gia tri

A. 3. B C. 2|a]. D. [a].

cta tham s m dé d6 dai doan AB =3.
A. m=2 hoac m=3. B. m=1 hoac m=4.
C. m=1hoac m=2 . D. m=3 hoac m=4.
Trong khong gian v6i hé toa dd OXyz , cho mit phang (P):2x—3y+z+3=0.Goi M, N lan
luot 14 giao diém ctia mit phang (P) véi cac truc Ox, Oz. Tinh dién tich tam giac OMN .
A2 B. 2. c.3 p. 3.

4 2 2 4

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céau 12.

Céau 13.

Céau 14.

Céau 15.

Céau 16.

Cau 17.

Céau 18.

Céau 19.

Cau 20.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Trong khong gian vdi hé toa do Oxyz , cho véc to u= (1; 1; —2), V= (l; 0; m). Tim tit ¢ gia tri cua
m dé goc giira u, v bang 45°.

A m=2. B. m=2++6. m=2-6. D.m=2+6.

Trong khdng gian toa @6 Oxyz gbc gitta hai vecto ivaus= ( —J3;0; 1) la

A. 120°. B. 30°. C. 60°. D. 150°.
Trong khdng gian véi hé toa do Oxyz , cho hinh hop ABCD.AB'C'D’ c6 A(0;0;0), B(a;0;0);

D(0;2a;0), A'(0;0;2a) véi a=0. Do dai doan thang AC’ la
3
A Ja]. B. 2Ja. C. 3. D. §|a|'

Trong khong gian Oxyz , cho hai diém A(2;-1;3), B(3;2;—4). Vecto AB ¢ toa do la
A (L-3-7). B. (L3-7). C. (-13-7). D. (-1-3,-7).
Trong mit phing toa 46 OXyz , cho bdn diém A(O;—1;2), B(2;-3;0), C(-2;1;1), D(0;-1;3)
. Goi (L) l1a tap hop tdt ca céc diém M trong khong gian théa man ding thic
MA.MB = MC.MD =1. Biét rang (L) la mot duong tron, tinh ban kinh duong tron d6?
A.rzﬁ. B.rzﬁ. C.r=£. D.rzﬂ.

2 2 2 2
Trong khdng gian vai hé truc toa @ Oxyz cho hinh thang ABCD vubng tai A va B. Ba dinh
A(L21), B(2;0;-1), C(6;1,0) va dinh D(a;b;c). Biét rang hinh thang c6 dién tich 1a 6+/2,
tinh a+b+c?
A. a+b+c=6. B. a+b+c=8. C. a+b+c=12. D. a+b+c=7.

Trong khong gian vai hé truc toa do OXyz, cho diém M (1;2;5). Mat phang (P) di qua diém
M vacittructoadd Ox, Oy, Oz tai A, B, C saocho M latruc tdm tam gidc ABC . Thé tich
cua tir dién OABC la

A. % B. 450. C. 10. D. 45.
Trong khong gian véi hé toa d6 Oxyz , cho hai duong thang dl:XT_lzy%Zzil va
d,: X“ZLZ :y_—llzg_ Phuong trinh mat phang (P)chua (d,) sao cho géc giia (P) va duong

thang (d,) 12 16n nhdt 1a: ax—y+cz+d =0. Gié trj cua bidu thac T =a+c+d bing

A. T=0. B. T=3. C.Tz—E. D.T=-6.

4
Trong khong gian Oxyz , cho hai diém A(-21%-2) , B(-LL0) va mat phang
(P):x+y+z+1=0. Diém C thudc (P) sao cho tam giac ABC vudng can tai B. Cao do cia

diém C bang



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

A. 1 hoac —%. B. -1 hoac % C. -3 hoac =. D. -1 hoac —%.

1
3
Cau21. Trong khong gian Oxyz , cho mat ciu (S):x2+y2+zz+2x—4y—22+%:0 va hai diém

A(0;2;0), B(2;-6;-2). biém M (a;b;c) thuoc (S) thoa man tich MAMB c6 gié tri nho nhét.

Tong a+b-+cbang
A -1 B.1 C.3 D. 2

2
Cau22. Trong khong gian Oxyz , cho mit ciu (S):(x+2)2+(y—1)2+(z+x/§) =9 va hai diém
A(—Z;O;—Zﬁ),B(—4;—4;O) . Biét rang tap hop cac diém M thudoc (S) sao cho

MA? + MO.MB =16 I3 mot duong tron. Ban kinh cua duong tron d6 bang

A 3. B. V2. C. 2. D. 5.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 1.

Céu 2.

Céu 3.

Cau 4.

Caub.

Cau 6.

Cau7.

Cau 8.

Cau 9.

E LEARN

DAP AN CHI TIET
ChonC

Taco AB = (3-11) = |AB|= /3" +(-1)? +1* =1,

Chon D
- —4 2, 35
cos(a;b) = JA+9+1J4+149 T’ sm(a’b)z\/l_mz(a’b) 7

Chon A

Véi A(L0;1), B(4;2,-2) ta duge AB =\/(4—1)2 +(2-0)" +(-2-1)" =+22.
Vay do dai doan thaing AB bang JZ :
Chon D
Goi a la goc gitra hai vecto iva GZ(—\/g;O;l), taco:
COSa=i'—li=_—\/§:>a=15OO.
R
Chon A
Giasit M (a;b;c) = BM =(a;b—3;c-1); BC =(-3;3;3).

Ta ¢c6 M 1a diém nim trén doan BC sao cho MC=2MB:>W:%E

a=-1
3 ©b=4 =M (-142).
c=2

Do do AM =(-3;4;2) = AM =+/29.

Chon C

Taco a+b=(-1-15)=(a+b)b=-1.(-2)+(-1).1+25=11.

Chon A

Goc giita hai vecto @ va b Ia géc ti khi va chi khi

cos(é, B)<0 o ab<0 e 5m+3.(-1)+(-2).(m+3)<0 =3m-9<0 < m<3.

Vi m 12 s6 nguyén duong nén m e {l; 2} . Vay ¢0 2 gia tri m nguyén duong thoa yéu cau bai toan.
Chon C

[re:5c]- -

AB :(_1;0;1) , AC :(1;1;1) :>|:A_B.,A_C.:| =(—1; 2;—1) = Spaec =

N |-

Chon A

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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4 2a B’
|
D' c
L .,
A=0 B
D
2a C

g
Tir gid thiét ta c6 ABCD.A'B'C'D’ 1a hinh hop chit nhat nén AC’ = AB+ AD + AA' = (a; 2a;2a)

=+a’+4a’+4a’ =3[a].

Vay AC’=(a; 2a; 2a) = AC'=‘@

Céau 10. Chon B
OA=3i+ -2k = A(3L-2)

AB = (m-3)" +(m-2)° +(-2)° =+2m’ —10m+17

m=1

AB =3 /2m?* —10m+17 =3@{m_4.

Céaull. Chon A
Céach 1.

Mit phang (P):2x—3y+2z+3=0 cit cac truc Ox , Oz lan luot tai M =(—§;o;oj ,

N =(0;0;-3).
Suy ra; oTA:(—g;o;o) , m:(o;o;—?,):[OW,OW}:(O;—%;OJ.

Vay dién tich tam giac OMN 1a S =%‘[W ,ON ]:%.
Céach 2.
Taco OM :g, ON =3.

Vi hai diém M, N 1an luot thudc truc Ox, Oz nén tam giac OMN vuédng tai O.

Do do, dién tich tam giacOMN la: S = %OM ON = %

Cau 12. ChgonC

+(a,v)=45o®cos(a,v)=§ @“_:V=£@ 2 __ L o (1) =1-2m
1-2m>0 m<t
{ 2 om=2-46.

2 _1_ 2
3M°+3=1-4m+4m M —Am—2=0

Céu 13. ChonD

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Tacé i=(10;0) :>cos( ) ﬁ \2/§ Vay (u |) 150°.
Caul4. ChonC
A D’
B’ i (o4
Apmmemeeees --1D
B 4 c

Tacé AB=(a;0;0); AD=(0;2a;0); AA'=(0;0;2a).

Theo quy tic hinh hop ta cd AB+ AD + AA = AC’ @ﬁ:(a;Za;Za).

Suyra AC = ‘A—C‘ = \/az +(2a)" +(2a)" =3[q].
Vay d¢ dai doan thang AC'=3)a.

Cau 15. ChonB
AB=(3-2;2—(-1);-4-3). Vay AB=(L3,-7).

Cau 16. ChonD
» Trudc tién, ta xét bai toan phu sau:
“Trong khéng gian cho doan thang AB bdt ki, c6 trung diém 1 . Chitng minh rang tdp hop cac

diém M théaman MA.MB =k >0 & mét mat cau tam 1 va ban kinh R =+/k + 1A% ”,
That vay:
M—A.W:k@(mﬁx)(wlrﬁ):k@(W+U&)(W—ﬁ)=k@|\m2—w:k

& MI2 =k +1A? hay IM =~k +IA2 .
Suy ra M thudc mat cau tam 1, ban kinh R =k + 1A? .

= Apdung: C6 I(1;-2;1) va J(-1;0;2) lan luot 1 trung diém cua doan thang AB va CD
Str dung két qua bai toan trén, ta co:
+ Tir diéu kien MA.MB =1, suy ra M thugc mat cau tam 1 , ban kinh R, =2. (1)
+ Tir diéu kien MC.MD =1, suy ra M thudc mat cau tam J, ban kinh R, =2. (2)

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 17.

Céau 18.

Tacod |R,—R,|=0<1J=3<R +R,=4.(3)

Tu (1), (2) va (3) suy ra M thude duong tron giao tuyén caa hai mat cau néu trén.

+ Gol K 1a tm cua duodng tron giao tuyén.

Suy ra ban kinh can tim r = KM =vIM? - IK? = 22—£

Chon A

32
2

Taco AB=(L-2-2), BC=(411) = AB=3, BC=32.
Mat khéc, hinh thang ABCD vuéng tai A va B, suy ra

AB(AD+BC)
2

SABCD =

S

Vé&i AD = (a-1b-2;c-1) ta duoc

-

Vay a+b+c=6.
Chon B

QD
Il

o
I

o
I

=6\/§:>AD=\/§:>E=%%.

Wl wiN wl~

37

2

Mt phang (P) di qua diém M va cat truc toa do Ox, Oy, Oz tai A, B, C. Goi A(a,0,0);
B(0,b,0); C(0,0,c). Phuong trinh mat phang (P) c6 dang:

§+X+£:l
a b c

Do M (12;5) thuoc mit phang (P) nén thay vao (1)

Mat khdc M la truc tdm tam gidc ABC nén {

(1)-

5

ta co: E+%+—:1 (2).

AM 1 BC
=
BM L AC

a

C

{m@ ~0

BM.AC=0

Tacé AM =(1-a;2;5); BM =(1,2-b;5); CB=(0; b;—c); AC =(-a;0;c).

[-5c=0 |b=2¢
Khi do: —a+5(::0<:> a—éc . Thay vao (2) ta co:

a=30
1A 0 1 ec=6=1p=15,
5¢c 5¢ ¢ 6

C:

1

Vay thé tich ta dién OABC la: V =

OAOB.OC = l abc =
6 6

1

= 30.15.6 = 450 (don vi thé tich).

Thuee hién swu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”

E LEARN
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Céau19. ChonB
Ta xét bai toan tong quat nhu sau:

Bai toan: Cho hai duong thang d,, d, khong song song. Viét phuong trinh mét phang (P) chua

d, va tao véi duong thang d, mot goc 16n nhat.
Phuong phap giai
Gia sur d, ¢6 vecto chi phwong u,, d, ¢6 vecto chi phuong U, .

Trudc hét ta xét truong hop d, va d, chéo nhau.

% (P)

Goi M la mot diém nao d6 thuoc d,, dung duong thang qua M va song song véi d, . Lay diém
A ¢b dinh trén duong thang d6. Goi H 1a hinh chiéu caa A 1én mat phang P , K 4 hinh chiéu
cia A 1én dudng thang d, .

Goc giira mt phing (P) va duong thing d, 1a AMH .
Ta co sin(dz,P)zsin(HMA)=ﬂs& (do AH <AK ). Goc (dz,P) lon nhat khi
AM AM
. . A AK A 2 : . A _
sm(dz, P) I6n nhat. Do Yl khong doi suy ra sm(d2, P) I6nnhat H =K.

Mat phang (P) cin tim 1a mat phing chua d; va vuéng goc voi mit phing (AKM ), hay vecto

phép tuyén cia (P) vudng goc véi hai vecto U, va [51@]
Nén ta chon vecto phap tuyén cua (P) la % = [E, [uj, @ﬂ :

Truong hop d; va d, cit nhau tai M | bai toan giai tvong tu nhu trén. Két luan khong thay ddi:

vecto phép tuyén cua (P) la @ = [@[@@ﬂ :

Ap dung vao bai 45 taco u, =(1;2;-1); u, =(2;-1;2).

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 20.

Céau 21.

=i, = (3-41-5) =0 =| i, | |=(-14:2,-10)=-2(7:-15).
Mt phang (P) chtra d, nén mat phang (P) di qua diém A(L;-2;0) .
Phuong trinh mat phang (P):7x—y+52-9=0.Suyra a+c+d =7+5-9=3.

Chon A
Goi toa do C(a; b; c).

Vi diém C thuoc (P):x+y+z+1=0 nén a=-bh-c-1 hay toa d C c6 dang
C(-b—c-1Lb;c)=BC=(-b-c;b-1 ¢)=BC?=(b+c)’ +(b-1)" +c?.

Ta c6 AB=(10;2)=AB’=5 . Do tam gidc ABC wvubng can tai B nén
AB.BC=0 _ [b=c (2)
BC?=AB? |(b+c) +(b-1)+c?=5 (2)

Thay (1) vao (2) tac6 6c’-2c-4=0< 2 & C[l 2 2].

2 N 2
Vay cao d¢ cua diém C la 1 hoac -3

Chon B
Céach 1:
MA = (-a;2-b;~c)
MB =(2-a;-b—6;—c-2)

= MAMB =-a(2-a)+(2-b)(-b-6)-c(-c—-2)=a’+b*+c*~2a+4b+2c-12=P
o a’+b’+c’-2a+4b+2c-12-P=0 < (a-1)"+(b+2)" +(c+1)’ =P +18

Néu P+18<0 <> P <-18 thi khong ton tai diém M .

Néu P+18=0 <> P=-18 thi M (L-2;-1) khong théa madn M &(S).

Néu P+18>0<«>P>-18 thi M thuoc mat cau (S') c6 tam 1'(L-2;-1) va ban kinh

R'=+/18+P .Khi d6 M 1a diém chung cua hai mit cau:

™|

9
(S):x2+y2+zz+2x—4y—22+5:0 c6 tam | (—12;1)va ban kinh R=-——.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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(S )X*+y*+2° —2x+4y+2z-12—-P =0 c6 tam 1'(};-2;—1)vaban kinh R'=+18+P .

Ton tai diém M- khi va chi khi hai mat cau (S) va (S') c6 diém chung

<:>|R—R'|sII'SR+R’<:>‘§—\/18+P SZ\/§S§+\/18+P.
— -9
18+ P>i P2y -9 39
= @?SPS7 (théaméan P>-18)

5.6
—2\/€s§—\/18+ P<2J6 |V18+P STJ_

Khidé P = _79 dat duoc khi hai mat cau trén tiép xdc ngoai tai M (a;b;c) théa man:

ﬁ .
Mi=—Rmr- MI' = —EMI'@3MI+W:6<:>O—M:M:M(—E;l;lj-
R’ 3\/_ 4 2 2
2

Khi do minP=_—9<:>M —1;];1 =a+b+c=1.
2 2 2
Céach 2:

M e(S)<:>a2+b2+cz+2a—4b—20+%:0 <:>(a+1)2+(b—2) +(c— 1)

I\JIOO

MA =(-a;2-b;~c)

M e(S) < a’+b?*+c? :—2a+4b+20—9. .
MB =(2-a;-b—6;,—c—2)

MAMB =-a(2-a)+(2-b)(-b-6)—c(-c-2)=a’+b?+c?~2a+4b+2c-12.
9 33
= MAMB——2a+4b+2c—5—2a+4b+20 12 = —4a+8b+4c—?: P.

P:—4a+8b+4c—3—23: ~4(a+1)+8(b-2)+4(c- 1)+%

P—%:—4(a+1)+8(b—2)+4(c—1).
Ap dung bat dang thire Bunhiacpxki cho hai bo s6 —4;8;4 va a+1Lb-2;c—1, ta co

(p_% ~[4(a+1)+B(b—2)+ 4(c-1)] = (16+64-+16)[ (a+1)"+ (b-2)" + (c-1)" | -144.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 22.

:>—12§P—E£12<:>—QSPS§.
2 2 2
1
da+8hidc—S__2  [-da+8b+4c=12 |37 73
P=_§<:> &<J2a+b=0 <<b=1
2 a+l b-2 c-1 Atc=0 1
4 8 4 e c=3

Khi d6 minP :—% =M (—%;1;%):>a+b+c:1.

ChonC
Mt ciu (S) 6 tam |(—2;J;—J§), ban kinh R =3.
Vi moi diém M (X;y;2)e(S) tacé MI =3.
- . . —\2 . N
Theo d& bai MA2+MO.MB:16<:>(MI+IA) +(M|+|0)(M|+|B)=16.

[ Y R — _—
©2MI" +1A +MI (2IA+1B+10)+I10.18 =16 (*).

C6 1A=(0;-1—2), 10=(2-1:42), IB=(-2-5:/2), MI =(-2-x1-y;~2 -7

= 21A+1B+10 = (0;-8;0), W(zm+@+6):8(y—1), 10.IB=3.

Do d6 (*) < 2.9+3+8(y—1)+3=16 < y =0 hay M thuoc mat phang (P):y=0.

Tap hop diém M 1a duong tron giao tuyén cia mat phing (P)va mat cu (s).

Do d(1;(P)) =1 suy ra ban kinh cua duong tron r ={F-1"= 2\/5.
Céch 2.
Mt ciu (S) 6 tam |(-2;J,--J§), ban kinh R=3. Goi M (X;y;2).

M e (S) :(x+2)2+(y—1)2+(z+\/§)2 =9

S xX2+y?+72+4x—2y+2J2z-2=0 (1)

MA2 + MO.MB =16 <:>(x+2)2+y2+(z+2\/§)z+x(x+4)+y(y+4)+22=16
X +y?+ 72 +4x+2y+222-2=0 (2)

X2+ y?+ 22 +4x—-2y+23[22-2=0

Tu (1) va (2) ta co hé:
X2+ Y2+ 2% +4x+2y+2422-2=0

— y=0 hay M thudc mat phing (P):y=0.

Tap hop diém M 1a duong tron giao tuyén cia mat phing (P)va mat cu (s).

Do d(I:(P)) =1 suy ra ban kinh caa duong tron r=~32—12 =242

Thuee hién swu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”

E LEARN
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MAT CAU TRONG KHONG GIAN

% Trong khéng gian véi hé truc Oxyz:

= Mit cau (S) tdm | (a;b;c) ban kinh R ¢6 phuong trinh 1a :

(x—a)2 +(y—b)2 +(z—c)2 =R?.

=  Phuong trinh : X* +y?+2° + 2ax+2by+2cz+d =0 voi a’+b*+c’—d >0 1a phuong

trinh m3t cu tam 1 (&;b;c), ban kinh R=+/A? +B2+C? - D

va mit cau (S):

* Vi tri twong doi cia mit phing («)
. ( ( )) > R khi va chi khi ( ) khong cat mat cau (S)
. ( ( )) R khi va chi khi (

= d (I (@) <R khi va chi khi (a) citmatcau (S) theo giao tuyén 1a dudng trdn nam trén

a) tiép xac mat cau (S).

mit phing (P) c6 tam K va c6 ban kinh r =vR? —d?.
< Vi tri twong doi gitra mit cAu va dwong thing.
= Cho mit cau S(O;R) va duong thang A. Goi H 1 hinh chiéu ciia O lénA va d =OH

1a khoang cach tir O dén A
= Néu d <R thi A cit mit cau tai 2 diém phan biét
= Néu d =R thi A cit mit cau tai 1 diém duy nhat
= Néu d >R thi A khong cit mat cau

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 1:

Céu 2:

Céu 3:

Cau 4:

Cau 5:

Cau 6:

Cau7:

Cau 8:

DANG 3. MAT CAU TRONG KHONG GIAN

Trong khdng gian gian Oxyz, cho mat cau(S)tdm I(a;b;c)ban kinh bang 1, tiép xuc véi mat
phang (OXZ) . Khang dinh nao sau dy dung?

A |a|=1. B. a+b+c=1. C. p|=1. D. |c|=1.

Trong khdng gian véi hé truc toa dd OXyz, cho diém A(1;1;2),B(3;2;-3). Mat cau (S) c6 tam
| thuoc Ox va di qua hai diém A, B c6 phwong trinh.

A X +y*+7°-8x+2=0. B. x>+ y*+7°+8x+2=0.

C. X*+y*+7°-4x+2=0. D. X’ +y*+2*-8x-2=0.

Trong khong gian OXyz , cho hai diém A(12;3), B(—14;1). Phuong trinh mat cau c6 duong kinh
AB la

A (x+1) +(y—4) +(z-1) =12. B. (x=1)" +(y—2)" +(z-3)" =12.

C. x*+(y-3) +(z-2)" =3. D. x*+(y-3)" +(z-2)" =12.

Trong khong gian Oxyz , cho diém 1 (1;—-2;3). Viét phuong trinh mat cau tdm 1 , cat truc OX tai
hai diém A va B saocho AB=24/3.

A (x=1) +(y+2)° +(z-3)" =16. B. (x—-1)" +(y+2)" +(z-3)" = 20.

C. (x-1)° +(y+2)" +(z-3)" =25. D. (x=1)" +(y+2)° +(z-3)" =9.

Trong khong gian véi hé toa do OXyz, phuong trinh nao sau day khong phai phuong trinh mat
cau?

A 2x2+2y? +27° +2x—4y+62+5=0. B. x¥*+y?+2°-2x+y-z=0.

C. X®+y?+2°-3x+7y+52-1=0. D. x> +y?+22+3x—4y++/32+7=0.

Trong khong gian Oxyz, cho diém A(-2;3;4), B(6;1;2). Viét phuong trinh mit cu c6 dudng
kinh AB.

A. (x+2)° +(y+2)° +(z+3)" =18. B. (x—2)" +(y—2)" +(z-3)" =18.

C. (x+2)° +(y+2)" +(z+3)" =3J2. D. (x=2)"+(y-2)" +(z-3)" =32.

Trong khéng gian vai hé toa d6 OXyz , phuong trinh nao sau day khong phai phuong trinh mat
cau?

A. 3x* +3y? +372 -2x=0. B. X’ +y?+7°-2x+y—-z-1=0.

C. X" +y*+17°-8x+2y+1=0. D. X*+y*—2*+2x-4y+62+7=0.

Trong khdng gian OXyz, cho hai diém A(L11) va I (L 2; 3). Phuong trinh ctia mat cau tam |
vadiqua A la

A. (x=1)" +(y-2) +(z-3) =29. B. (x-1)"+(y-1)" +(z-1)° =5.
C. (x=1)"+(y-1)"+(z-1)" =25. D. (x=1)° +(y-2)"+(z-3)" =5.

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau9: Trong khéng gian Oxyz , xét mat cau (S) c6 phuong trinh dang
X*+y®+2? —4x+2y—2az+10a=0. Tap hop c4c gia tri thyc cia @ @€ (S)cd chu vi duong tron
16n bang 8x la
A. {110}, B. {2;,-10}. C. {-1,11}. D. {1,-11}.

Cau 10: Trong khong gian Oxyz , mat cau c6 tam 1(L2-1) va tiép xic voi mat phang
(P):2x—-2y—-2-8=0 c6 phuong trinh la
A (S):(x+1)" +(y+2)° +(z-1)" =3. B. (S):(x-1)" +(y—2)" +(z+1)" =3.

C. (S):(x=1)" +(y-2)"+(z+1)" =9. D. (S):(x+1)" +(y+2)" +(z-1)" =9.

Cau 11: Trong khong gian OXyz, mit cau c¢6 tdm 7 1;1;1 va dién tich bang 47 c6 phuong

trinh la
A (x=1)" +(y-1)° +(z-1)° =4. B. (x+1)" +(y+1) +(z+1)° =1.
C. (x+1)° +(y+1)° +(z+1)" = 4. D. (x-1)" +(y-1)° +(z-1)" =1.

Cau 12: Trong khong gian Oxyz cho M (2;1;4); N(5;0;0); P(L-3;1). Goi I (a;b;c) la thm mat cau tiép
x(c v6i mit phang (Oyz) dong thoi di qua cac diem M, N, P. Tim ¢ biét a+b+c<5
A. 3. B. 2. C. 4. D.1.

Cau 13: Trong khéng gian Oxyz cho A(-2;0;0); B(0;-2;0); C(0;0;—2). D 1a diém khac O sao cho
DA, DB, DC d6i mét vudng goc. |(a;b;c) la tam mat cau ngoai tiép te dien ABCD. Tinh

S=a+b+c
A. 4. B. -1. C. 2. D. -3.

Cau 14: Trong khong gian Oxyz, cho hai diém A(1;-2;3),B(0;—4;6). Phuong trinh mit cdu tim A di
qua diém B 1a
A (x=1)" +(y+2)" +(z-3)" =14°. B. (x=1)"+(y+2)* +(2-3)" =14.
C. (x—0)2+(y+4)2+(z—6)2 =14, D. (x—0)2+(y+4)2 +(z—6)2 =14

Cau 15: Trong khdng gian Oxyz , cho hai diém A(1;0;-1), B(-3;-2;1). Goi (S) la mat ciu c6 tam |
thudc mét phang (Oxy), ban kinh J11 va di qua hai diém A, B.Biét | c6 tung d6 am, phuong
trinh mat cau (S) la
A X +y*+7°+6y-2=0. B. X’ +y*+2*+4y-7=0.
C.X*+y?+2°+4y+7=0. D. X*+y*+2°+6y+2=0.

Cau 16: Trong khong gian Oxyz , c6 tat ca bao nhiéu gia tri nguyén cia m dé
X’ +y®+22+2(2+m)x-2(m-1)z+3m’ —5=0 1 phuong trinh cia mot mat cau?
A. 4. B.6. C.5. D. 7.

Cau 17: Trong khong gian hé toa do Oxyz , tim tit ca cac gid tri cha m dé phuong trinh

x> +y®+2°-2x-2y—4z+m=0 la phuong trinh ctia mot mit cau.
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Céu 18:

Cau 19:

Cau 20:

Céu 21:

Céu 22:

Céau 23:

Céau 24:

Céau 25:

Céau 26:

A. m<6. B. m>6. C. m<6. D. m>6.

Trong khong gian voi hé toa do Oxyz, tim tat ca cac gia tri cua tham sé6 m dé phuong trinh
X* +y2+2% —4x+2my +62+13=0 1a phuong trinh ciia mat cau.
A. m>0. B. m=0. C. meR. D. m<O0.

Trong khong gian voi hé toa d6 Oxyz , tim m d& phuong trinh
X2+ y?+2° —2mx+2(m—-2)y—2(m+3)z+8m+37 =0 1a phwong trinh ctia mot mat cau.
A. m<-2hay m>4. B. m<-2 hay m>4.

C. m<—4hay m>-2. D. m<—4hay m>2.

Trong khong gian véi hé toa d6 Oxyz , tim tit ca cic gia tri caa m dé phuong trinh
X +y? + 2> —2x—4y -6z +m = 013 phuwong trinh mit cau.
A. m>14. B. m>14. C. m<14. D. m<14.

Trong khong gian Oxyz, cho mat cau (S):x*+y°+z°=9 va mat phing

(P):4x+2y+4z+7=0. Hai mat cau c6 béan kinh 1a R, va R, chtra dudng tron giao tuyén cia

(S) va (P) ddng thai cing tiép xtc véi mat phang (Q):3y—4z-20=0.Téng R, + R, bang

A% B 3 C.5. D. &
8 8 8
. 2 x=1 y-2 z-2 . a1 RN S
Cho duong thang d : = 5 = va diem A(1;2;1). Tim ban kinh cia mat cau c6 tam
| nimtrén d, di qua A va tiép xtc v6i mit phang (P):x—2y+2z+1=0.
A. R=2. B. R=4. C. R=1. D. R=3.

Trong khong gian véi hé toa do OXyz , cho mat cau (S) X (X —1)2 +(y—2)2 + (Z +l)2 =9 va hai
diem A(4;3;1), B(3,1;3); M la diém thay doi trén (S). Goi m, n 1a gia tri 16n nhét, nhd nhat
céu biéu thitc P =2MA’—MB?. Xéc dinh (m—n).
A. 64. B. 60. C. 68. D. 48.
Trong khong gian Oxyz , mat cau qua bén diém A(5;3;3), B(L4;2), C(2;0;3), D(4;4;-1), c6
phuong trinh 12 (X—a)2 +(y—b)2 +(Z—C)2 =D. Giatri a+b+c bang
A. 5. B. 7. C. 4. D.6.
Trong khong gian Oxyz, cho diém A(3;0;0);B(0;—2;0) va C(0;0;—4). Mt cau ngoai tiép t
dién OABC c6 dién tich bang

2971

A. 1167 . B. 29r. C. 16r. D. 2

Trong khong gian véi hé toa do Oxyz , cho mat cu (S): (x—l)2 +(y—1)2 +(z+ 2)2 =4 va diém
A(1;1;-1). Ba mat phing thay doi di qua A va d6i mot vudng goc véi nhau, cit mat cau (S)
theo ba giao tuyén 1a cac duong tron (C,),(C,),(C,). Tong binh phuong ban kinh ciia ba duong
tron (C,), (C,), (C,) l1a
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CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 27:

Céu 28:

Céau 29:

Céu 30:

Céau 31;

Céau 32:

Céau 33:

E LEARN

A. 10. B. 11. C.12. D. 13.

Cho dudng thing d : xt+1_ y_22 _222 . Viét phuong trinh mit cau tim | (1;2;-1) cit d tai
cac diém A, B saocho AB =243,

A. (x—1)2+(y—2)2+(z+1)2 =25, B. (x—1)2+(y—2)2+(z+1)2 =4.

C. (x—=1)° +(y—2)° +(z+1)° =9. D. (x-1)" +(y—2)" +(z+1)" =16.

Trong khong gian Oxyz , cho mt cau x* +y? +z° =1 cit mat phang (P):x+2y—2z+1=0 theo
giao tuyén 1a duong tron (C). Mt ciu chira duong tron (C) va qua diém A(1;1;1) c6 tam la
diém I (a;b;c), gidtri a+b+c bang

A. 0,5, B. —1. C. -0,5. D. 1.

Cho mit cau (S):x*+y*+z°-2(m+1)x+(2-m)y+2(m+1)z—6(m+2)=0. Biét rang khi
m thay d6i mat cau (S) ludn chira mot duong tron c6 dinh. Toa do tim | cla dudng tron d6 1a

A. 1(521). B. I1(-1-2,-1). C. 1(52-1). D. 1(-3-2;1).

Trong khéng gian Oxyz , cho mat phing (P):x-2y-2z-3=0 va mat phang
(Q):x—2y—2z+6=0.Goi (S) lamot mat cau tiép xtic véi ca hai mat phang. Ban kinh cua (S)
bang.
A. 3. B.g. C.ﬁ. D. 9.

2 2

Trong khong gian Oxyz , cho mat cau (S):x*+ Yy +(z—3)* =8 va hai diem A(4;4;3), B(L11)

Tap hop tat ca cac diém M thudc (S) sao cho MA=2MB Ia mét duong tron (C). Ban kinh cua
(C) bang

A AT, B. V6. C. 242. D. 3.

Trong khong gian cho mat cau S ¢6 phwong trinh x* +y® +2>=1. Tir diém A 2019;0;,0 ta

ke cactiéptuyéndén S véi cac tiép diem thuoe duong tron(w). Tirdiém M di dong nam ngoai
S vanam trong mit phang chia(w), ké cac tiép tuyén dén S vi cac tiép diém thude duong

tron (') . Biét khi(w) va(w') c6 cing ban kinh thi M ludn thuc mot dudng tron cb dinh. Tinh

chiéu dai quang duong | khi M di chuyén dung 2019 vong theo ciing mét chiéu trén duong tron

do.
2+/2019% -1

Al =— o9 " B. 1 =2019r. C. 1 =81527227. D. | =4076361r .

Cho hinh chép S.ABCD c6 day ABCD la hinh vuéng canh a, SAD la tam giac déu va nam
trong mat phang véi day. Goi M va N lan lugt 13 trung diém cua BC va CD. Bén kinh cua mit
cau ngoai tiép hinh chép S.CMN bang

A a/93 5 a/29 c 5a/3 5 a/37

12 -8 12 6

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
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DAP AN CHI TIET

Caul: ChonC
Ta c6 phuong trinh (OXZ) 1y=0.

Do mat cau (S) tim I(a;b;c) ban kinh bang 1, tiép xUc véi mat phang (Oxz) nén
d(1, (Oxz))=1<|o|=1.

Cau2: ChonA
Goi 1(2;0;0)eOx = IA(1-a;1;2);1B(3-a;2;-3).

Do (S) di qua hai diém A,B nén 1A= 1B < \/(1-a)’ +5=,/(3-a)’ +13 <>4a=16<>a=4
= (S) c6tam 1(4;0;0), ban kinh R=1A=+/14 .
=(S):(x—4) +y*+22 =14 =X’ +y* + 22 -8x+2=0.

Céau3: ChonC
Taco [AB|= y(-1-1) +(4-2)" +(1-3) =23

Goi | 1atrung diém cua AB khi dé | (0;3;2). Bankinh R = %AB -J3.

2

Phuong trinh mt ciu can tim 1a x* +(y — 3)2 +(z-2) =3.

Cau4: ChonA

A B

Goi H latrungdiém AB =IH LAB tai H = IH =d =100

(15(AB))
Ox c6 mot véc to chi phuong 1a u =(1;0;0), chon diém M (2;0;0) e Ox.

= IM =(1;2;-3)=[ IM,u|=(0;-3;2) = IH =d,, o, = ‘[”\‘{‘u] =13.

( Céch khac: Goi H & hinh chiéu vudng géc cua 1 1én truc Ox = H (1;0;0) = IH =+/13) ma

HA=%AB:\/§.

Nén ban kinh mat ciu cantim 1a R=1A=+IH? + HA? = 4.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Céaub5:

Cau 6:

Cau7:

Céau 8:

Cau 9:

Céau 10:

Cau 11;

Céau 12:

E LEARN

Vay phuong trinh mat ciu can tim I&: (x—1)° +(y+2)" +(z-3)" =16.

Chon B
Mt cau c6 tam | va ban kinh R
Vi mit cau nhan OA lam dudng kinh do d6 tim 1 14 trung diém ciia OA

Taco |(1;—2;3);R=%=\/1_4:>(S):(x—1)2+(y+2)2+(z—3)2 =14,

Chon B
Mt cau c6 duong kinh AB néntdm | 1a trung diém AB. Suy ra 1(2;2;3).

Mt khac r :%AB =%\/(XB X, ) (Ve —Va) +(25—24) =342.

Vay phuong trinh mat cau can tim la: (x— 2)2 +(y- 2)2 +(z —3)2 =18.

Chon D

Phuong trinh & dap an D khong dung dang (1) do hé sb cua x°, y®,z* khdng bang nhau.

Chon D

Vi mat cAu tam | di qua A nén c6 ban kinh R :‘ﬁ‘ :\/(1—1)2 +(1-2)" +(1-3)" = /5 Phuong

trinh mat cau tam 1(1;,2;3) diqua A 1a:
(X1 +(y-2) +(2-3F =(vB) = (x-1) +(y-2) +(2-3) =5

Chon C

. . 8
Puong tron 16n ¢6 chu vi bang 8t nén ban kinh cua (S) la 2—n =4,
T

Tir phuong trinh ctia (S) suy ra ban kinh cua (S) la v22+12 +a?~10a .

a=-1

Do do: V22412 +a*—10a =4 < .
a=11

Chon C
Do mit cau tiép xic véi mat  phing nén  ban kinh  mat  cau &
2-4+1-8|

Ja+4+1

Viy phuong trinh mit cau la: (S): (X—l)2 +(y— 2)2 +(z +1)2 =9

d(1;(P))=re =3=r=3

Chon D

Goi R la ban kinh mit ciu, suy ra dién tich mat cau la 47R?,

Theo dé& bai mat ciu c6 dién tich 1a 47 néntacé 47R* =4r < R=1.

Mt cau c6 tam I 1;1;1 vaban kinh R =1 nén c6 phuong trinh: (X—l)2 +(y—1)2 +(z —1)2 =1.
Chon C

Mit cau tiép xtc véi mat phang (Oyz) dong thoi di qua cac diém M, N, P nén

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
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d(1;(Oyz))=IM=IN=1IP

d(1;(Oyz))=1IM a’=(a-2)"+(b-1)"+(c-4)’
o IN=IM < {(a-5)+b*+c?=(a-2)"+(b-1) +(c-4)°
IN = 1P (a-5)" +b*+c? =(a-1)" +(b+3)" +(c-1)°
a?=(a-2)"+(b-1)" +(c-4) a=3 a=5
= 3a-b-4c=2 < <+b=-1hoic <b=-3
4da+3b-c=7 c=2 c=4

So sénh véi diéu kién a+b+c<5tacod c=2
Cau 13: ChonB
Goi D(x;y;2) — DA = (x+2; y;z);ﬁ = (x;y+2;z);ﬁ = (xy;2+2)
Vi DA, DB, DC d6i mot vudng géc nén
DADB =0 X(x+2)+y(y+2)+2*=0

< {DADC=0< x(x+2)+y2+z(z+2)=0<:>x=y:z=—%
DBEDC=0 |X*+Yy(y+2)+z(z+2)=0

A -

I (a;b;c) A thm  mat  cau  ngoai  tiép  tad  dién ABCD  nén

IA=IB (a+2)° +b*+c* =a +(b+2)" +c?

IA=IC < {(a+2)" +b?+c? =a?+b? +(c+2)°

IA=1D 2 2 2
(a+2)2 +b? +¢? :(a+g] +(b+g) +(C+gj

&qa=cC Qa:b:c:—%.vay a+b+c=-1.

4a+4:8a+%

Cau 14: Chon B
Mit chu tim A(L-2;3) di qua B(0;~4;6) c6 ban kinh R = AB = (/12 + (~2) +3* = 14.
Phuong trinh m3t cdu 13: (x—1)" +(y+2)° +(z-3)" =14,

Céu 15: Chon A
Goi 1(a;b;0)e(Oxy); b<0.
Tacd IA=(1-a;-b;-1), IB=(-3-a;-2-b;1).
Do mit ciu (S) hai diém A, B nén IA:IB:x/ﬁ

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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IA=1B IA? = |B? 2a+b=-3 b=-2a-3
= SS9 = 2, = ) 2
IA=V11 (1A% =11 (1-a)’+b?+1=11  |(1-a)’+(-2a-3)"-10=0

b=-2a-3

b=-2a-3 a=0:b=-3
= <+la=0 = .
5a®+10a=0 L\ ) a=-2:b=1

Déi chiéu diéu kién ta c6 1(0;-3;0)=(S):x*+y*+z°+6y—2=0.
Cau 16: ChonD
Phuong trinh X* +y® +2°+2(2+m)x—-2(m-1)z+3m*-5=0 c6 dang
x?+y?+2* —2ax—2by—2cz+d véi a=—(2+m),b=0,c=m-1, d =3m*-5.
DPiéu kién dé phuong trinh di cho 1a phuwong trinh mat cau: a’+b?+c?—d>0
<:>(m+2)2+(m—1)2—3m2+5>0<:>—m2+2m+10>0 o1-11<m<1+11.
Do meZ nénsuy ra me{-2;-1,0;1,2;3;4} .
Vay c6 7 gia nguyén cua m thoa man yéu cau bai toan.
Cau l7: ChonC

Phuong trinh X* +y* +2° —2x—2y—4z+m=0 1a mot phuong trinh mat cau

ST+ +2°-m>0 < m<6.
Céu 18: Chon B
Pé phuong trinh X* + y* + 2% —4x+2my + 62 +13=0 13 phuong trinh ctia mat cau thi

4+m?*+3°-13>0=m*>0< m=0.

Cau 19: Chon A
Cau 20: ChonC
Céau2l: ChonD

Mat cau (S) c6tamO(0;0;0), ban kinh R =3.

2
Goi (S)N(P)=(C) la duong tron tim K, ban kinh r = /R? —d?(O,(P)) =,/9—Gj =—5J61_1-

Goi d 1a dudng thang qua O va vudng goc véi (P). Khido (d):{y=t (teR).

Goi | 1atm mat cau chira duong tron giao tuyén cua (S) va (P). Khido 1 ed = 1(2t;t;2t).

3t 8t — 20 _\/|8t+2t+8t+7|2 275

N 6’ 36
t=1

< 36[t+4[ =18t +7| +275 < 288t ~36t —252=0 =8> ~t-7=0 < 7.

Theo bai ra d(1,(Q)) = (d (1,(P))' +1° &

Vs6i t=1=4d(1,(Q))=5 ; Vi t:—%:d(l,(Q)):%.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Vay ¢6 hai mét cau chira duong tron giao tuyén cia (S) va (P) ddng thi cing tiép xtc véi mat
, . . 65
phang (Q) , ban kinh hai mat cau dé lan luotla R, =5, R, = % Khido R +R, = 5

Cau 22: Chon D
Tam | ndmtrén d nén I (1+t;2-2t;2+t).

Mit cau di qua A va tiép xtic véi mat phing (P) nén Al =d (I;(P)): R.

Al =d(|,(P))<:>\/t2+4t2+(t+1)2 :|1+t\]14—;4t2_)|_24+2ft+1|
+(—2) +

< 6t2+2t+1:w©9(6t2+2t+1):(7t+2)2.

StP-2t+1=0<t=1=1(2;0;3). Vay bén kinh mit cdu R= Al =3.
Céau 23: Chon B
Mt cau (S) c6 tm 1(12;—-1) va ban kinh R=3. Ly diém E sao cho 2AE-BE =0
< E(55-1). D@ thdy diém E la diém ngoai ctua (S).
Khi do P:ZMAZ—MBZ:Z(W—ﬁ)z—(ﬁ—ﬁ)zzME2+2AE2—BE2.
P 16n nhat va nhé nhét khi va chi khi ME 16n nhét va nhé nhat.
MaxME=IE+R=8 mMNnME=IE-R=2.Do d6
m=maxP =64+2AE*-BE*, n=minP =4+2AE*-BE? suyra m—n =60.

Cau24: ChonD
Céach 1:

Mit cau (S) cotam 1(a;b;c)

= (S) codang: x*+y* +2° —2ax—2by—2cz+e=0 (2> +b* +c* —e >0).

A€(S)  [(10a+6b+6c—e=43 [a=3

. |Be(S) 2a+8b+4c-e=21 b=2

Ta co: o - .
Ce(S) |4a+6c-e=13 c=1
De(s) 8a+8b-2c—-e=33 e=5

=a+b+c=3+2+1=6.
Céch 2:

Mit cau (S) c6tam I (a;b;c).

Al? = BI? 8a—2b+2c=22 a=3
Khidé: Al =Bl =Cl =DI < {AI?’=CI? < {6a+6b=30 <«<{b=2.
Al% =DI? 2a—2b+8c=10 c=1

—=a+b+c=3+2+1=6.

Cau 25: ChonB
Goi phuong trinh mit cau di qua 4 diém O, A,B,C ¢6 dang Ia:

X +y>+12° —2ax—2by—-2cz+d =0.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Do mat cau di qua 4 diém O, A, B,C nén thay lan luot toa d6 O, A, B,C vao phuong trinh mit cau,

d-0 d=0
. . 9-6a+d=0 a=§
ta c6 hé phuong trinh: S 2 .
4+4b+d =0 be 1
16-8c+d =0
c=2
, s s ce A 1s 9 29
Do d6 ta ¢6 ban kinh mat cau la R = Z+1+4_0: T
29

Nén dién tich mat ciu 1a S=4zR? = 47z.T =297

Céau 26: Chon B

Mt cau (S):(x—l)z+(y—1)2+(z+2)2 =4 cotam 1(1;1;—-2) vaban kinh R=2.

Vi ba mt phang thay d6i qua A(1;1;—1) va d6i mot vudng goc véi nhau nén ba mat phang nay

cit nhau theo ba giao tuyén 1a ba duong thang doi mot vudng goc véi nhau tai A. Chon hé truc
toa do Axyz sao cho géc toa do la diém A va céc truc toa do lan luot tring véi cac duong thang
giao tuyén cua ba mat phang da cho.

Goi | (a;b;c)latoa do tam mat cau (S) ung véi hé truc toa do Axyz .

Suy ra IA=+va®+b?+c? =1 a’ +b®+¢? =1. Khéng mat tinh tong quat ta gia st mat cau (S)
cat cac mat phang (Axy),(Ayz),(Axz) theo cac dudng tron lan luot c6 tam 120,,0,, O, tuong

ung vai ban kinh la r.,r,,r,.
Tacod P =R*—107 =4—-c*, 1} =R*—10? =4-a°,r} =R*—10; =4-b*.
Suy ra 7 +1} +1] =12—(a’ +b* +¢*) =12-1=11

Cau 27: Chon D

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céu 28:

Puong thing d di qua diém M (-1;2;2)va ¢6 vecto chi phuong U =(3;-2;2).
IM =(-2,0;3)=| IM,u | =(6:13;4). Goi H 1 trung diém AB=>IH L AB.

‘[W’a]  J/36+169+16 /.

‘ﬁ‘ - J9+4+4

Khoéng cach tir tim | dén duong thang d 1a: IH =

2
Suy ra ban kinh R = IH%(%) =13+3=4.

Phuong trinh mit ciu tam 1(1;2;-1) va c6 ban kinh R=4 la (x—1)° +(y—2)" +(z+1)" =16.

Chon A
Ta c6 hinh vé sau:

Mit cau (S):x*+y*+2z° =1 co tdm O(0;0;0), ban kinh R=0B =1.

Khoang cach tir diém O(0;0;0) dén mat phang (P) la: d(O,(P))=0H :%.

Ban kinh duong tron giao tuyén (C) 1a: r = BH =+/OB® —OH? :¥ .

Goi d' 1a duong thiang qua tam 0(0;0;0) va vudng goc véi mat phang (P).

x=t
Khidé d':1y=2t (teR) laicédiém | ed’ dobadiém I,0,H thang hang.
7=-2t

Suyra I (t;2t;-2t), IA=(t-1;2t-L-2t-1), 1A= J(t-1)° +(2t~1)° + (-2t 1)’

Ta co:

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Céu 29:

Céau 30:

E LEARN

H = d(1,(P)) - tratedted] oty o e \/[2\3{5}2{'9”]@2'

B \/12 + 22 +(—2)2 3 3

Mt cau chira duong tron (C) va qua diém A(1;1;1) c6 tam la diém 1 (a;b;c) ¢0 ban kinh
2 2
N ——

<:>(t—1)2+(2t—1)2+(—2t—1)2:§+(@j @t:%

Suy ra tam I(%;l;—lj.vay a+b+c:1.

2
Cach 2.
. X' +yi+z’=1
Miit cau chira duong tron (C): y c6 dang:
X+2y—-2z2+1=0

(S"):x*+y*+2? =1+m(x+2y-2z+1)=0
A(L;11) e(S") < 3-1+m(1+2-2+1) =0 <> m=—1.

=(S"):x*+y*+2° —x—2y+2z-1=0. Suy ra tam I(%;l;—lj.vay a+b+c=%,

Chon D

Taco X’ +y?+2z* —=2(m+1)x+(2-m)y+2(m+1)z-6(m+2)=0

& (x=1)° +(y+1)° +(z+1)° 15+ m(-2x—y+22-6)=0

Khi d6 duong tron ¢ dinh (C) can tim 1a giao diém clia mit phang (P):—2X—y+22—6:0 va
mit cdu (S"):(x-1)" +(y+1)" +(z+1)° -15=0.

Mit cau (S') c6 tam J(L,-1-1) nén d¢ tim | cua duong tron (C) 1a hinh chiéu vudng géc clia
J trén mit phing (P).

x—1: y+1: z+1

-2 -1 2

leA= I (-2t+L-t-12t-1), matkhac | €(P) nén -2x, -y, +2z, -6=0=t=1

Vay 1(-1,-2;1).

Goi A 1a duong thang qua J va vudng goc voi (P) ,taco: A:

Chon C
D& thdy mat phang (P) song song mit phang (Q) .

Ly diem A(L,—10)e(P). Ta co:

_ [1+2+6] 3

d((P)(Q)=d(AM(Q)= 7y

Do mit cau (S) tiép xuc véi hai mat phang song song nén khoang céch giira hai mat phang song
song do6 chinh bang duong kinh cua (S).

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 31:

Céu 32:

Vay mit ciu (S) c6 ban kinh la Rq, = 3

Chon A

®)

Tir phuong trinh mét cau (S):x* +y? +(z—3)* =8, suy ra mit cau c6 tam 1(0;0;3) va ban kinh

R=2y2.
Goi M (x;y;z) la diém thuoc (S) sao cho MA =2MB. Theo gia thiét, ta c :
M e(S) X2 +y?+(2-3) =8
{MA-ZMBQ 2 2 2 2 2 2
= (x=4) +(y—4) +(z-3) :4[(x_1) +(y-1) +(z_1)}

2 2 2
x> +y*+(z-3) =8 x2+y2+(z—3)2=8
=3 :
0 z-2=0
Khoang cach tir tam 1(0;0;3) dén mat phang (P): z-2=0 la:
[3-2

d('“’)Fm

Do d6 dudng tron (C) la giao tuyén cua mat phéng (P) vamgt cau (S).
buong tron (C) c6 ban kinh Re \/RZ —8-1=47.

Chon C

=1<R.

Tir gia thiét ta co:

Ban kinh mat ciu R=1, tam mat cau O 0;0;0 .
Khoang cach AO =2019 =2019R.

Nhu vay ta co k =2019.

Ap dung bai toan 47.1ta c6 ban kinh ma duong tron M
di dong trén do 1a
k*—1 \J2019* —1

r= R= . Chu vi cta duong tron M di dong la C =2xr .
k 2019

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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A S T \ \. V2019 —1
Vay chiéu dai quang duong la: | =2019.27r =2019.2.m ————— = 81527227 .
Céu 33: Chon A

Chon hé toa d6 OXxyz nhu hinh vé.
M (1;0;0), N 1;1;0 ,C 1;l;0 ,S O;O;ﬁ :
2 2 2 2

Goi 1(X;y;z) la tim mat cau ngoai tiép hinh chép
SCMN = MI =NI=CI =8I .
Ta co:

MI = (x-1;y;2), m=(x—1:y—3;zj, ﬁz(x—l;y—%;zj,

2 2
Tu MI =NI =CI =Sl taco hé:
1Y 1Y
x—1)+y*+22=|x==| +| y—=| +2?
(=1 +y ( 2J (y 2) x=

1Y 1y ) 1y |,
_— R — —1 _— =
(x 2) +(y 2) +2°=(x-1) +(y 2) S AR=S

2 2 5\/§
(x—l)%(y—%) +22:x2+y2+(z—£] =15

2

— Bén kinh mat cau ngoai tiép hinh chép S.CMN la: R=IM = %

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 1.

Céu 2.

Cau 3.

Céau 4.

Caub.

Cau 6.

Cau7.

Cau 8.

DANG 4. CUC TRI LIEN QUAN PEN HE TRUC TOA PO
Trong hé truc toa dd Oxyz , cho bon diém A(0;-2;1);B(10;—2);C(3,L-2);D(-2,—2;-1). Cau
nao sau day sai?

A. Bén diém A, B,C,D khéng dong phing. B. Tam gidc ACD la tam giac vudng tai A.

C. Goc giita hai vécto AB va CD lagéctl.  D. Tam gidc ABD la tam gidc can tai B .

Trong khong gian Oxyz, cho diém A(L2;3), mit phang (P): 2x+y+z+5=0. Mit cau tam
I (a;b;c) théaman diqua A, tiép xtic vi mdt phang (P) va c6 ban kinh nhé nhét. Tinh a+b+c

D. -3
2

Trong khong gian (Oxyz), cho mat cau (S): x* +y’ +2z* —6x+4y—2z+5=0 va mit phang

A 2. B. -2. C.

N w

(P): x+2y+2z+11=0. Tim diém M trén mjt cau (S) sao cho khoang cach tr M dén mat
phing (P) la ngan nhat.

A. M (0;0;1). B. M(2;-4;-1).  C. M(4;0;3). D. M (0;-1;0).

Trong khong gian Oxyz, cho diém A(1;2;3), mit phing (P): 2x+y+z+5=0. Mat ciu tdm
I (a;b;c) théa man diqua A, tiép xtic véi mit phang (P) va c6 ban kinh nhd nhét. Tinh a+b+c

A 2. B. -2. C.g. D. —§.
2 2

Trong khong gian véi hé toa do Oxyz, cho ba diém A(L4;5), B(3;4;0), C(2,-10) va mat
phing (P):3x+3y—-2z-29=0 . Goi M(ajbc) la diém thuoc (P) sao cho
MA? + MB? +3MC? dat gi4 tri nhé nhit. Tinh tbng a+b+c.

A. 8. B. 10. C. -10. D. -8.

Trong khong gian véi hé truc Oxyz , cho tam gidc ABC véi A(2;0;-3); B(-1;-2;4);
C(2;-1;2). Biét diém E(a;b;c) la diém dé biéu thic P =|EA+ EB+EC| dat gi tri nho nhét
Tinh T=a+b+c

A T=3. B. T=1. C. T=0. D.T=-1.
Trong khong gian Oxyz , cho mt phang (P):2x—y+2z-14=0 va mat cau

(S):x?+y*+2°—2x+4y+22-3=0. Goi toa d¢ diem M (a; b; ¢) thuoc mat cau (S) sao cho
khoang cach tir M dén mat phang (P) 1a 16n nhét. Tinh gia trj biéu thuc K =a+b-+c.

A. K =1. B. K=2. C. K=-5. D. K=-2.
4 y-1 ‘ ~2
x—4_y-1_z#5 va A, Xl ==,
-1 -2 1 3 1
Trong tat ca cac mit cau tiép xuc véi ca hai duong thang A, va A,. Goi (S) 1a mat cau cd ban

_y+3 Z

Trong khdng gian OXyz , cho hai duong thang A, :

kinh nhé nhét. Ban kinh ctia mat cau (S) 1a

A V12, B. 6. C. 24 D. V3.

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
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Céau 9.

Céau 10.

Céau 11.

Céau 12.

Céau 13.

Cau 14.

Céau 15.

Céau 16.

Céu 17.

E LEARN

Trong khéng gian voi hé truc toa do OXyz , cho hai diém A(-13;4), B(9;—7;2). Tim trén truc
Ox toa d6 diém M sao cho MA? + MB? dat gia tri nho nhit.

A. M (5;0;0). B. M (-2;0;0). C. M(4;0;0). D. M (9;0;0).

Trong khong gian Oxyz , cho cac diém A(6;0;0), B(0;3;0) va mat phing (P):x-2y+2z=0.
Goi d 1a duong thang di qua M (2;2;0), song song véi (P) va tong khoang cach tir A, B dén
duong thang d dat gi4 tri nho nhit. Vecto nao dudi ddy 1a mot vecto chi phuong cia d ?

A U =(-10;3;8). B.u;=(14;-1;-8). C. us=(22;3;-8). D.u.=(-18;-1;8).
Trong khong gian véi hé truc toa d6 OXyz , cho cac mit cau (Sl) : (SZ), (83) co ban kinh r =1
va lan lugt c6 tam 14 céc diém A(0;3;-1), B(-2;1;-1), C(4;-1;-1). Goi (S) 1a mit cau tiép
x{ic v6i ca ba mat cau trén. Mt cau (S) c6 ban kinh nho nhat 1a bao nhiéu?

A. R=410. B. R=+10-1. C. R=2V2-1. D. R=2y2.

Trong khong gian Oxyz , cho mat cau (S):(x—1)"+(y+2)° +(z-2)"=4 va mat phing
(P):x—y+2z-1=0.Goi M lam¢tdiém bat ki trén mat cau (S). Khoang cachtr M dén (P)
c6 gia tri nho nhat bang

A.i—Z. B.O. C.J6-2. D. 2.6 -2.

6
3
Cho x, y, z,a,b,c lacac sé thuc thay doi thoa man (x+3)° +(y—2)° +(z+1)° =2 va
a+b+c=1. Gia tri nho nhit cua biéu thirc P =(x—a)’ +(y—b) +(z—c)’ I
A \B-2. B. V3+4/2. C.5-216. D.5+26.

Trong khéng gian Oxyz , cho hai diém A(1;2;1),B(2;-1;3) va diém M (a;b;0) sao cho

MA? + MB? nhé nhét. Gia tri cia a+b bang
A. 3. B. 2. C. 1 D. -2.

Trong khang gian Oxyz cho mit cau (S):(x—4)"+(y—2)" +(z—4)" =1. Piém M (a;b;c)
thudc (S) Tim gi4 tri nho nhat cia a” +b* +c?.

A. 25. B. 29. C. 24. D. 26.

Trong khong gian Oxyz, cho A(0;1;1), B(2;-1;1), C(4;1;1) va
(P):x+y+z-6=0.Xétdiém M (a;b;c) thuoc mp (P) sao cho ‘WFZWBFW dat gié tri

nho nhat. Gia trj cia 2a+4b+c bang:

A 6. B. 12. C.7. D5.

x-3 y-1 z-3
1 2 3

A(2;0;3), B(2;-2;-3). Biétdiém M (X,; Yo; Z,) thudc d théaman P =MA®+MB* + MA®.MB’

va hai diém

Trong khong gian véi hé toa do Oxyz, cho dudng thing d :

nho nhat. Tim ;.

A y,=3. B.y,=2. C.y,=1. D.y,=-1.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
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Céau 18.

Céau 19.

Céau 20.

Céau 21.

Céau 22.

Céau 23.

Céu 24.

Céau 25.

Cau 26.

Trong khong gian véi hé toa dd Oxyz cho ba diém A(8; 5, —11), B (5; 3; —4) ,C (1; 2, —6) va mat
(S):(x=2)° +(y-4)"+(z+1)"=9 . Goi diém M(ab;c) 1a diém trén (S) sao cho
‘W—W—M—C‘ dat gia tri nho nhét. Hay tim a+b.

A 6. B. 2. C. 4. D.o.

Trong khong gian Oxyz, cho cac diém A(4;-2;4), B(-2;6;4) , C(5;-1,—6) . Xét cac diém M
thuoc mat phang (Oxy) sao cho AMB =90°, doan thang CM ¢6 do dai 16n nhat bang

A 73, B. 5v3. C. 10. D.8.

Trong khong gian véi hé truc toa do Oxyz , cho 4 diém A(2;4;-1), B(L4,-1), C(2,4;3),
D(2;2;-1), biét M (x;y;z) d¢ MA? + MB? + MC? + MD? dat gié tri nhé nhat thi x+y +z bang

21
A 6. B'I' C. 8. D.9.

Trong khong gian Oxyz , cho ba diém A(-10;-5;8), B(2;1,-1), C(2;3;0) va mat phang
(P):x+2y—2z-9=0. Xét M 14 diém thay doi trén (P) sao cho MA®+2MB* +3MC” dat gia
tri nho nhat. Tinh MA? + 2MB? +3MC?.

A. 54 B.282 C. 256 D. 328

Trong khong gian Oxyz cho mat cau (S): (x—2)2 +(y—1)2 +(z—1)2 =9 va diém
M(a; b;c)e(S) saocho bicu thirc P =a+2b+2c dat gia tri nho nhat. Tinh T =a+b+c.
A 2. B. 1. C. 2. D. -1.

Trong khong gian Oxyz, cho mit cau (S):x +(y—3)2 +(y+4)2 =4. Xét hai diém M, N di
dong trén (S) sao cho MN =1. Gia tri nho nhit cia OM* —~ON? bing

A. -10. B. 4-3\5. C. 5. D. —-6-2+/5.

Cho diém A(-3;5;-5), B(5-3;7) va mit phang (a):x+y+z=0. Xét diém M thay doi trén
(), gid tri 16n nhat cia MA? —2MB? bang

A. 398. B. 379. C. 397, D. 498.

:EZX:Z_JF?’ va mat cau
2 2 -1
(S):(x=3)"+(y—2)" +(z-5)°" =36. Goi A la duong thing di qua A(2;,1;3), vudng gdc vai

Trong khong gian Oxyz cho duong thing d

duong thang d va cét (S) tai hai diém c6 khoang cach 16n nhat. Khi d6 duong thing A c6 mot
vécto chi phuong 1a U =(La;b). Tinh a+b.

A 4. B. 2. C. —%. D. 5.

Trong khong gian Oxyz , cho ba diem A(-1;2;2), B(3;-1;-2), C(—4;0;3). Tim toa do diém

| trén m3t phing (Oxz) sao cho biéu thuc ‘ﬁ— 21B +5ﬁ‘ dat gia tri nhé nhét.

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céau 27.

Céau 28.

Cau 29.

Céau 30.

Céau 31.

Céau 32.

Céau 33.

Céu 34.

E LEARN

A. |(—£;o;9j. B. I(—E;O;Z—lj. C. |(£;o;—§j. D. I(§;O;—Ej.
4 4 4 4 4 4 4 4

Trong khong gian véi hé toa dd Oxyz , cho hai diem A(-1;3;4), B(3;1;0).Goi M ladiém trén
mit phang (Oxz) sao cho téng khoang cach tir M dén A va B la ngan nhét. Tim hoanh d¢ X,
cia diém M .

A X =4. B. X, =3. C. X, =2. D. x, =1.

Trong khong gian Oxyz, cho a =(1-10) va hai diém A(-4;7;3), B(4,4;5). Giasit M, N 1a
hai diém thay d6i trong mit phang (Oxy) sao cho MN cing huéng véi a va MN =542 . Gia tri
16n nhat cua |[AM — BN/ bang

A 17 B. J77. C. 742 -3. D. /82 -5.

Cho mit cau (S):(x+1)°+(y—4)*+z°=8 va hai diém A(3;0;0),B(4;2;1) . Goi M 1a diém
thudc mat mat cau (S). Tinh gié tri nho nhat cua biéu thaee MA+2MB.

A6 B.2/6. C.642. D.3V2.

Trong khong gian véi hé truc toa do Oxyz, cho A(a;0;0),B(0;b;0),C(0;0;c) A, B, C voi

a,b,c >0 sao cho OA+OB+0OC + AB +BC +CA=1++/2. Gia tri I6n nhat cua Vo asc bing
AL B =, c. L. D. .

108 486 54 162
Trong khong gian Oxyz , cho A(L-12), B(-2;0;3), C(0;1,-2). Goi M (a;h;c) 1a diém thuoe
mat phing (Oxy) sao cho biéu thic S = MAMB +2MB.MC +3MC.MA dat gi4 tri nho nhét. Khi
d6 T =12a+12b+c co gidtrila
A . T=3. B. T=-3. C.T=1. D. T=-1.
Trong khong gian véi hé toa d6 Oxyz , goi diém M (a;b;c) thuoc mat cau
(S):x*+y*+2°—2x—4y—4z-7=0 saochobiéuthuc T =2a+3b+6¢ dat gia tri I6n nhét. Khi
do gia tri biéu thuc P =2a—b+c bang

A.E. B. 8. C.6. D.E.
7 7

Trong khéng gian Oxyz cho hai diém A(2;-3;2) , B(-2;1;4) va mit cau
(S):(x+1)2+y? +(z—4)*=12. Piém M (a:b;c) thudc mit cau (S) sao cho MAMB nhé nhét,
tinh a+b+c.

A.%. B. -4. C. 1. D. 4.

Trong khong gian Oxyz , cho hai diém A(2;-2;4) , B(-3;3;-1) va mat cau
(S):(x=1)"+ (y—3)°+ (2-3)"=3. Xét diém M thay ddi thuoc mat cu (S), gié tri nho nhat
cia 2MA’ + 3MB? bang

A. 103. B. 108. C. 105. D. 100.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 35.

Céau 36.

Cau 37.

Céau 38.

Céu 39

Cau 40.

Céu 41.

Cau 42.

Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang 1. Cac diém M, N lan luot thudc cac doan
A'B’ va A'D’ sao cho hai mat phang (MAC’) va (NAC') vudng goc véi nhau. Tim gié tri nho
nhét cua thé tich khdi chép AAMC'N .

V3+1 g Y5-2 C. —‘/53_1. p. Y2-1.

A .
3 3 3

Trong khéng gian voi hé truc OXyz , cho mit ciu (S):(X+1)2+(y—4)2+z2 =8 va diém

A(3,0;0);B(4;2;1). biém M thay d6i ndm trén mit cau, tim gid tri nhd nhét cia bicu thic
P=MA+2MB.

A P=2y2. B. P=32. C. P=42. D. P=642.
Trong khdng gian OXyz , cho cac diém A(2t;2t;0),B(0;0;t) v6i t>0. Cho diém P di dong thoa

S . a a
man OP.AP +OP.BP + AP.BP =3. Biét rang c6 gia tri tZE v6i a,b nguyén duong va b toi

gian sao cho OP dat gi4 tri 16n nhat 14 3. Tinh gia tri Q=2a+b?

A. 5. B. 13. C. 11. D. 9.

Trong khong gian Oxyz, cho bén diém A(3;0;0), B(0;2;0), C(0;0;6) va D(L11). Goi A la
duong thang di qua D va thoa mén téng khoang cach tir cac diém A, B, C dén A 1a 16n nhét, hoi
A di qua diém nao trong cac diém dudi day?

A. M(-L-21). B. M (5;7;3). C. M (3;4,3). D. M(7;13;5).

2

. Trong khdng gian véi hé toa dd Oxyz , cho mat cau (Sm):(x—l)2 +(y—1)2 +(z—m)2 = mT va hai

diem A(2;3;5), B(L2;4). Tim gia tri nho nhat cua m dé trén (S,,) ton tai diém M sao cho
MA* - MB® =9.

A m=1. B. m=3-4/3. C. m=8-443. D.m:#.

Trong khong gian voi hé truc OXyz , cho mat ciu (S):(X+1)2+(y—4)2+22 =8 va diém
A(3,0;0);B(4;2;1). Biém M thay d6i ndm trén mit cau, tim gid tri nho nhét cia bicu thic
P=MA+2MB.

A P=22. B. P=3V2. C. P=42. D. P=62.

Trong khong gian Oxyz, cho cac diém A(1;1;2);B(0;—1;-3). Xét diém M thay ddi trén mit

phing (OXZ) , gi4 tri nho nhat cua ‘W + 2m+3@‘ bang?

A 1l B.

N | w

= p. 1.

2 4
Trong khong gian Oxyz , cho hai mat cau (S):x*+y*+2z°—2x+4y—2z+2=0 va
(S,): X2 +y* +2> —2x+4y—27—-4=0. Xét ta dien ABCD c6 hai dinh A, B namtrén (S,); hai
dinh C, D namtrén (S,). Thé tich khéi ta dien ABCD ¢ gia tri 16n nhat bang
A 32, B. 24/3. C. 6/3. D. 6+2.

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Cau 1.

Cau 2.

Cau 3.

E LEARN

PAP AN CHI TIET
Chon A

AB=(12-3); CD=(-5-31);AC=(3;3;-3); BD=(-3,-2,1);AD=(-2;0;-2)
Tacé: | AB,AC |=(3,-6,-3) =| AB,AC |.AD =(-2).3+0.6+(-2)(-3)=0 .
— AB, AC, AD ddng phing hay bén diém A, B,C,D ddng phing. Vay dap 4n A sai.
Lai c6 AC.AD =3.(-2)+3.0+(-3).(-2)=0= AC L AD.
—> tam giac ACD la tam giac vudng tai A. Vay dap an B dung.
Mit khic: ABCD =1.(-5)+2.(-8)+(-3).1=—14 <0=>cos( AB,CD)<0=(AB,CD) la géc
tu. Vay dap an C dung.
‘E‘ = ‘ﬁ‘ =14 hay AB=BD = tam gid&c ABD la tam giac can tai B. Vay dap an D dung.
Chon A
A

[} P °
Duodng thing A di qua A va vudng goc véi mit phang (P) c6 phuong trinh la:
X=1+2t
y=2+t
z=3+t

Goi H=AN(P) tacé: H(1+2t;2+t;3+t) va H €(P) nén ta co:
2(1+2t)+(2+1)+(3+t)+5=0 <6t +12=0 <=t=-2 = H(-3,0;1)

Mit cau tam | diqua A, tiép xtic v6i mat phing (P) va c6 ban kinh nhé nhat nén c6 dudng kinh
la doan AH vé6i H la hinh chiéu cia A 1én mit phing (P) .

Goi I (a;b;c) 1a toa do trung diém cia AH taco: 1(-1L%2) = a+b+c=2.

Chon B (,/,l

Mit cau (S) ¢ tam 1(3;-2;1) va ban kinh R=3.

Taco: d(1,(P))=4>R nénmat phing (P) khong cit mét cau (S). _—

Goi d 1a dudng thang di qua | va vudng gée véi mat phang (P).

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 4.

Cau 5.

X=3+t
Suy ra phuong trinh duong thang d: y=-2+2t.
z=1+2t

Goi M,, M, la cac giao diém ctia d va (S).
Khi d6 toa do diém M, , M, tUng véi t 1a nghiém cua phuong trinh

(3+1)° +(—2+2t)" +(1+2t)° —6(3+1t)+4(-2+2t)-2(1+2t)+5=0 @ﬁfl_l
Véi t=1=>M,(4;0;3) =d(M,,(P))=7.

Vi t=-1=M,(2;-4;-1) = d(M,,(P)) =1.

V6i moi diém M thudc (S) taludn co d(M,,(P))<d(M,(P))<d(M,(P)).
Khoang cach tir M dén mit phang (P) ngén nhét bang 1 khi M =M,

Vay M(2;-4;-1).

Chon A

[ P ®
Puong thang A di qua A va vudng goc v6i mit phang (P) c6 phuong trinh la:
Xx=1+2t
y=2+t
z=3+t

Goi H=AN(P) tacé: H(1+2t;2+t;3+t) va H e(P) nén ta co:
2(1+2t)+(2+t)+(3+1)+5=0 <6t +12=0 <t=-2 = H(-3;0,1)

Mit cau tam | diqua A, tiép x{ic v6i mit phang (P) va c6 ban kinh nhd nhét nén c6 duong kinh
la doan AH vé6i H 1a hinh chiéu cia A 1én mit phang (P) .

Goi | (a;b;c) 1a toa do trung diém ciia AH taco: 1(-112) = a+b+c=2.

Chon A

Goi H (%,;Yy;2,) 1a diém thoa man HA+HB+3HC =0.

1-X, +3-X%, +3(2-x,)=0 X, =2
Khi d6: 44—y, +4-y, +3(-1-y, ) =01y, =1 < H(211).
5-2,, +(-2,)+3(-2,)=0 z, =1

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céau 6.

Cau7.

; - —\2 _ —\2 _ —\2
Ta co: T=MA2+MBz+3MC2=(MH+HA) +(MH+HB) +3(MH+HC)
:5MH2+HA2+HBZ+3HC?—+2W(W&+@+3%)=5MH2+HA2+HBZ+3HCZ.

Suy ra T dat gia tri nho nhit <> MH nho nhit <> M Ia hinh chiéu cua H 1én (P).

X=2+3t
Phuong trinh duong thang d di qua H (2;11) vavudng géc véi (P) 1a{y=1+3t,(teR).
z=1-2t
Toa d¢ cia diém M thoa mén hé phuong trinh
X=2+3t X=5
y=1+3 o1Vt L M(54-1). Vay a+b+c=8.
z=1-2t Z=-
3x+3y—-2z2-29=0 t=1
Chon B

Goi G latrong tam tam giac ABC = G(L-11).
Taco: P=|EA+EB+EC| =[3EG|=3EG 20 = P,,, =0 khi E=G(1;-1;1) =T =1, chon B.

Chon C
Mt cau (S) cotam | =(1,-2;-1) va co ban kinh R=3.

Mt phang (P) ¢6 vécto phap tuyén n= (2,-1,2).

Goi d 1a duong thang di qua | va vudng goc véi mat phang (P) thi duong thang d c6 phuong

X=1+2t
trinh thams6 1a {y=—2-t .
z=-1+2t

Piém M thuoc mit cau (S) sao cho khoang cach tir M dén mat phang (P) 1a 16n nhat khi va
chi khi M 1a giao diém ciia duong thang d va mat cau (S).

Khi d6 toa do diém M 1a nghiém cua hé phuong trinh

X=1+2t
x=1+2t
y=-2-t
y=-2-t 7=-142t
z=-1+2t aa '
t=1
X2 +y*+2°-2x+4y+22-3=0 L__l
Véit=1=M (3;—3;1):d(M,(P))=w=1.
Véit=—1=M (—1;—1;—3):d(M,(P))=M:7.

3
Vay M (-1-1%-3) thoamannén a=-1Lb=-1c=-3=K=a+b+c=-5.

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céu 8.

Cau 9.

Cau 10.

Chon B
Céach 1: Goi | la thm mit cau tiép x(c véi ca hai duong thang A, va A, .
Q latiép diém cua A, voi mat cau; R la tiép diém cia A, voi mat cau.
J 1a trung diém cua QR.
Ta c6: R=1Q>JQ = R nho nhat khi va chi khi I trung J hay QR 1a doan vudng gdc chung
cua A, va A,, khi d6 tam m3t cau | 1a trung diém cia doan vudng goc chung, 2R bang do dai
doan vubng goc chung.
. [Q(4+3a;1-a;-5-2a)eA,,acR
? {R(2+b;—3+3b;b)eA2,beR

Khi d6 ta c¢6 vec to chi phuong E:(S;—l;—Z), @:(1;3;1),
RQ=(3a-b+2;-a-3b+4;-2a-b-5).
Theo gia thiét dé bai ta co:

RQ.u, =0 1
9t :{a 11:>RQ:(2;—2;4):>RQ:2J€:>R:R—ZQ:JE.

RQ.u,, =0
Céch 2: Goi hai mat phang song song va lan luot chira A, va A, 1a (P) va (Q).
Mit cau c6 ban kinh nhé nhat tiép xdc véi ca hai duong thang A, va A, s& tiép xdc véi (P) va
(Q) nén duong kinh hinh cau 1a khoang cach giita hai mat phang (P) va (Q) hay la khoang cach
tr A, toi mat phang (P).
Khi do taco VICP u, =(3;-1;-2);u,, =(1;3;1) va N =(2;-3;0)€A,.
Véc-to phép tuyén caa (P) 1a u, =%[u:;@} =%( 5,-5;10 )= (1;-1;2)
Ta c6 phuong trinh mat phang (P) la x-y+2z+7=0.
Vay d((P),(Q))=d(A,.(P))=d(N,(P))=2v6. Suy ra ban kinh mat ciu Ia R =6 .
Chon C
Goi M (x;0,0) € Ox; MA? =(x+1)" +32+4%; MB? =(x—9) +7%+2?.
Suy ra MA” + MB? = 2x* —16x+160 = 2(X—4)2 +128>128,VxeR.
Nén MA®+MB? dat gia tri nho nhat 1a 128 khi x=4. Vay M =(4;0;0)
Chon B
Goi (Q) 1a mat phang di qua M (2;2;0) vasong song véi (P).
Phuong trinh mit phang (Q) 1a: 1(x-2)-2(y—2)+2(z-0)=0 < x-2y+2z+2=0.
Theobaira d < (Q).
Goi A’, B’ lan luot 12 hinh chiéu caa A, B trén (Q). Khoang cach tir A, B dén d lan luot 12

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céu 11.

E LEARN

k., k. Khido k +k, > AA'+BB'.
Vi Ez(—6;3; 0), AM =(—4;2;0) 1a hai vecto cung phuong nén A, B va M thing hang.
Do d6, ddu bang xay ra khi d di qua A’, B'.

Ta c6 hai cach sau dé tim toa dd vecto chi phwong caa d .

Cach 1: Tim B'.
X=t
Duong thang di qua B va vudng goc véi (Q) c6 phuong trinh: <y =3-2t = B'(t;3—2t;2t)
z=2t
B'e(Q) suyrat—2(3—2t)+2(2t)+2=0<:>t=£:B':(E;Q;gj.
9 9 9 9
Trds M = 4.1.8 =_—1(14;—1;—8).
9 99 9

Do vay, mot vecto chi phuong ciia d 1a (14;-1;-8).

Céch 2: Tathdy d la giao cua hai mat phang: (Q) va (R) véi (R) 1a mat phiang chta A, B
va vuodng goc vai (Q) . Do dé vecto chi phuong cua d cung phuong véi tich ¢6 hudng cua hai
véc to phap tuyén twong tng cia (Q) va (R).

Vecto phép tuyén cua (Q) 1a Ny = (1;-2;2). Vecto chi phuong cua AB la AB = (-6;3;0).
Nén vecto phap tuyén cia (R) 12 Ny =[N, AB]=(-6;-12;-9) =-3(2; 4; 3).

Tir d6 vec to chi phuong cua d 1a [ﬁ(Q) : ﬁ(R)] =(-14;1;8).
Chon B

Taco: AB=+/8;AC =+/32; BC =40 = AB?+ AC? = BC> = AABC vubng tai A.
Thay 3 mat cau (S,), (S,), (S;) c6 d6i mot nam ngoai nhau.

Khi d6: Mat cau (S) tiép xtc véi 3 mat cau (S,), (S,), (S;) va co ban kinh nho nhat
< (S) c6 tam thugc mp(ABC) va (S) tiép xdc ngoai véi 3 mat cau (S,), (S,), (S;)
<(S) cotam 1 thuoc mp(ABC) va IA=1B=IC

<(S) cotam 1(1;0;-1), (trong d6 I la trung diém cua BC).

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Vay mit ciu (S) c6 ban kinh nho nhét R, = IA—r =101,
Cau 1l2. ChonC
Mat cau (S) c6tam 1(1;—-2;2) vaban kinh R=2.

d(1,(P))=+/6 >R suy ramat phing (P) khéng cit mat ciu (S).
Piém M €(S) theaman d(M,(P)) nho nhét bing d(1,(P))-R=+6-2.

Cau 13. Chon C
Giast M (x;y;z) va N(a;b;c).
Khi d6 P=(x—a)2+(y—b)2+(z—c)2=MN2.

Vi (x+3)" +(y—2)"+(z+1)" =2 nén M thudc mat cau (S) c6 tam 1(-3;2;-1) va ban kinh

R=+2.
Vi a+b+c=1nén N thudc mat phang (P):x+y+z-1=0.
Taco d(l;(P))=%=\/§> R = mit phing (P) khong cdt mit cau (S).

= minP=minMN? =[d(1;(P))-R ] =(v3-+2) =5-216 .

Cau 14. ChonB
Ta co:

MA? + MB? = (1-a)” +(2-b)* +1* +(2—-a)’ +(-1-b)" + 3
=2a’ —6a+2b> —2b+20

2 2
= Z(a—Ej +2(b—1) +15>15.
2 2

Pang thic xay ra khi khi d6 a+b=2.

Cau 15. Chon A

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Mit chu (S) c6tam 1(4;2;4), ban kinh R =1

OM =+/a’ +b? +¢’

Taco OM >0l —IM =0l —R

Nén OM nho nhét khi OM = Ol —R =4’ +2°+4% -1 -5

Vay gia tri nho nhét cia a® +b* +¢* =25,

Céu 16. Chon B

Taco T:‘m+2m+m‘:‘W+ﬁ+ZW+2@+W+E‘:‘4W+ﬁ+2@+ﬁ‘
0-X, +2(2-x%)+4—-x =0

Tim toa do diém 1(x,;y,;2) sao cho IA+2IB+IC=0 <<1-y, +2(-1-y,)+1-y, =0
1-7,+2(1-2,)+1-2,=0

X, =2
&1y, =0=1(2;0;1) =T =4|Mi| ma diém M thuge mp (P)
z, =1

Vay gi4 tri nhd nhét clia bicu thirc dat dwoc khi diém M 1a hinh chiéu ctia diém 1 1&n mp (P).

minT =ad__ —4220*1°8_, 5

(I,(P)) ’12 +12 +12

Puong thang IM di qua diém | va nhén vecto Ny = (1;1;1) lam vecto chi phuong.

P)
X=2+t

y=t (teR).Goidiem M(2+t;t;1+t)eIM ma M e(P)
z=1+t

=2+t+t+1+t-6=0 <t=1=M(3;1;2).

Vay gid tri cua 2a+4b+c=23+4.1+2=12
Céau l7. ChonD

Vi M ed nén M (t+3;2t+13t+3).

Suyra MA=(-t-1-2t-1-3t), MB =(~t-1-2t-3,-3t-6).

MA? = (t+1)° + (2t +1)" + 9t =14t + 6t +2 (1).

MB? = (t+1)" + (2t +3)" + (3t +6)° =14t* +50t + 46 (2).

Taco P =MA*+ MB* + MAZMB? = (MB? ~ MA? )" +3MA?.MB?

Thay (1) va (2) vao P taduoc P =(44t+44)" +3(14t> + 6t + 2)(14t" + 50t + 46

= 447 (t+1)" +3| 14(t+1)" +10-22(t+1) || 24(t+1)° +10+ 22(t+1)

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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2 2 2 9 2
~1936(t +1) +3{[14(t+1) +10] -22%(t+) }
~1936(t +1)° +3| 196(t+1)" + 280(t +1)° +100- 484(t +1)’ |

=588(t+1)" +1324(t+1)" +300. Pt u=(t+1)*,u>0= P =588u? +1324u +300,u >0.

Xét ham sb f (u) =588u” +1324u+300,u>0 c6 f'(u)=1176u+1324>0,Yu>0 cho nén
f(u)=f(0),vu=0.

Ta dugc Py, = f(0)=300 khi u=0=>t+1=0&t=-1=y, =2.(-1)+1=-1.Vay y, =-1.

Céu 18. Chon B
Goi N 1a diém thoa man NA—NB—NC =0, suy ra N(-2;0;1).
Khi do:

‘MA—MB—MC‘:‘(W+m)—(W+@)—(W+W)‘:‘(M—@—m)—W‘:MN .
Suy ra ‘W—W—M—C‘ nho nhét khi MN nho nhat. Mat cu (S) 6 tam 1(2;4;-1), suy ra:

X=2+2t
(2;2;—1). Phuong trinh NI =<y =4+2t. Thay phuong trinh NI vao phuong
z=-1-t

NI =(4;4;-2)

trinh (S) ta dugc: (2t)2 +(2t)2 +(—t)2 9ot’=lc Lt_zll.
Suy ra NI cit (S) tai hai diém phan biét N,(3;6;,-2),N,(0;2;0).
Vi NN, > NN, nén MN nho nhét khi va chi khi M =N,. Vay M (0;2;0) 1a diém can tim.
Suyra: a+b=2.
Ny

C
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Céau 19.

o) 7
m ol
X M\H_/ c

Giasir M (x;y;0). Goi | latrung diém AB = 1(1;2;4).

Chon C

Do MA L MB tai M, suyra M thudc mat cau tdm | bén kinh

AV 02,02
R:E: (-6)" +8°+0 _:
2 2

x—1)" +(y-2)" +(z-4)" =25

Mit khac M € Oxy suy ra toa do diém M thoa man {(
z=0

(x-1)° +(y-2)" =9 N - e (0N v A L
= . Suy ra M thude duong trong (C) c6 tam H (1;2;0) vaban kinh R=3
z=0

Goi C' la hinh chiéu cia C lén (Oxy) , suy ra C'(5-L0) , CC'=|-6/=6 .

HC'= /4% +(-3)’ =5
CM 16n nhat khi va chi khi C'M 16n nhét.

C'M 1én nhat bang (HC'+R)=5+3=8.

Suy ra d6 dai doan CM 16n nhét bing VC'M? +CC”? = /8% + 6% =10.
Céau 20. ChonB
0.

Xét diém 1 (a;b;c) théa man 1A+ IB+IC+ID =0. Khi d6 I(

N |~

N—

QN

Taco MA2+MBZ+MCZ+MD2=(W+m)z+(W+E)2+(W+E)z+(m+6)z
=4M|2+2W(ﬁ+@+ﬁ+ﬁ)')+|A2+|BZ+|CZ+|D2
=4MI? + IA* + IB*+ IC* + ID* > IA’ + IB® + IC* + ID?* (vi MI* >0 véi moi diém M)

7 7 21
—+
4

Diu"="xayra <M =1 tacla M Z;Z;O >X+Y+Z=—+— .
42 2 4

Cau 2l. ChonB
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Céu 22.

Goi 1(x;y;2) 1a diém thoa mén 1A+2IB+3IC =0.

Tacd IA=(-10-x,-5-y;8-2), IB=(2-x1-y;-1-2), IC=(2-x;3-y;~2).
(-10-x)+2(2-x)+3(2-x)=0 X =0

Khi do, <(-5-y)+2(1-y)+3(3-y)=0 <{y=1=1(01L1).

E-2)+2(-1-2)+3(2)-0 2=t

Véi diém M thay déi trén (P), ta co
MA? + 2MB? + 3MC? :(W+ﬁ)2 +2(W+@)2 +3(W+E)2
=6|v||2+|A2+2||32+3|C2+2W(E+2ﬁ+3ﬁ)

= 6MI2 + 1A% +2IB2+3IC? (Vi IA+2IB+3IC =0).
Talai c6 IA*+2IB* +31C* =185+2.8+3.9=228.
Do d6, MA? + 2MB? +3MC? dat gia tri nho nhit < M1 dat gi4 tri nho nhat
< M lahinh chiéu vudng goc cia | trén (P).
Khi d6, Ml =d(1,(P))=3.
Vy gia tri nho nhit caa MA? + 2MB? +3MC? biang 6MI1% +228 =6.9+ 228 = 282.
Gia tri nho nhat cua MA® + 2MB? +3MC? dat dwoc khi va chi khi M 1 hinh chiéu vudng géc cua
| trén (P).
Luu y thém cach tim diém M nhw sau:
x=t
Goi A 1a duong thang qua | va vudng goc Voi (P).Phuong trinhcua A: {y=1+2t.
z=1-2t
Tacé M =An(P). Xét phuong trinh
t+2(1+2t)-2(1-2t)-9=0 ©9%-9=0 ot=1= M (1;3;-1).
Chon D
Cach 1:
Taco M(a; b; c)e(S)<:>(a—2)2 +(b—1)2 +(c—1)2 =9.
Ap dung bat dang thirc Bunhiacopski ta co
[1(a-2)+2.(b-2)+2(c-1)] <(1?+2*+2°)[ (a-2) +(b-1) +(c-1) |
=[1(a-2)+2(b-1)+2(c-1)] <99 -9<1(a-2)+2.(b-1)+2(c~1)<9
< -3<a+2b+2c<15 hay -3<P<15.
a-2 b-1 c-1 a=1

VayP. =34 1 2 2 odb=-1.
l(a-2)+2.(b-1)+2.(c-1)=-9 |c=-1

Khido T =a+b+c=1+(-1)+(-1)=-1.
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Céau 23.

Cau 24.

E LEARN

Cach 2:

Mt cau(S) c6 tam 1(2;1;1), ban kinh R=3. B¢ M (a;b;c)e(S) dong thoi P=a+2b+2c

dat gid tri nho nhat thi M phai 1a diém chung giita (S) va mat phang (Q):Xx+2y+2z—P=0.

Suyra d(1;(a))<R<|6-P|<9<-3<P<15.Taco P=-3 khi a=1, b=-1, c=-1.

Vay T=a+b+c=-1.
Chon A
Céach 1:

Mat cau (S):x*+(y—3)" +(y+4)° =4. c6 tam 1(0;3;—4), ban kinh R=2.
Tac6: OM?~ON? =(OI + 1M ) —(OF +IN) =201 (IM ~IN), (vi IM =IN =R)

—20I.NM =20I. NM.cos(ﬁ,W) >_201.NM =-10.

NM nguoc hudng.
* 1a -10.

Déu “=" xay ra khi hai véc to ol,
Vay gi4 tri nho nhét caa biéu thire OM > —ON
Céch 2:

e(S)
S

/—\

Xétdiem M (x;y;z), N(a;b;c) taco N e

MN

Lay (1)—(2) theo vé cé: X*+y* +22—a*-b’—c’ =6(y—b)-8(z-c).
Két hop st dung bat dang thirc Cauchy — Schwarz (Bunhiacopski) va (3) ta c6

OM?-ON?=x*+y*+2*-a*-b*—-c* =6(y—b)-8(z—-c)

—\/(62 +8°)((y-b) +(z—c)’) 2—\/(62 +8)((y-a) +(y-b)* +(z-c)’) =10

>

Déu béng dat tai

Chon dap an A.
*Mot cach twong tw mé rong cho min — max cia «OM* + SON?,

Chon C
Céach 1.

Goi H la diém thoaman HA-2HB=0 < H(13-1119).

(@))=75.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
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Tac6: MA® ~2MB? = (MH + HA) —2(MH + HB) .

& MA® - 2MB” = -MH” + 2MH (HA—2HB ) + HA’ - 2HB? <> MA’ - 2MB? = -MH” +544.
= MA? - 2MB? <—d*(H, (a))+544 =397 .

Vay gia tri Ion nhat caa MA? —2MB? =397 khi M Ia hinh chiéu vudng goc cua H trén (a).
Céch 2.

Goi M (a;b;c)e(a) = a+b+c=0< a=-b-c.

Tatinh MA? =(-3-a)" +(5-b)’ +(-5-¢)’ ; MB? =(5-a)" +(-3-b)’ +(7—c)’.

< MA? —2MB? = —a* +26a—h”* —22b—c® +38c —107.

< MA? —2MB? = 207 - 2b(24+¢) - 2c +12¢ ~107.

<:>MA2—2MBZ:—2(b+24+C] 3.

_EC +36c+181

2
< MA? —2MB? :—2(b+ 24“) 3

_5(0_12)2 +397 = MA? —2MB? <397,

Gi4 tri 16n nhat caa MA? —2MB? =397 khi c=12; b=-18; a=6.
Vay gid tri I6n nhat caa MA? —2MB? =397 khi M (6;-18;12).
Cau25. ChonD
Goi () 1a mit phang di qua A vavudng goc d. Suy ra (a):2x+2y—-z-3=0.

A diqua A vavudng véi d nén A nam trong ().
Vi A cit (S) tai hai diem c6 khoang cach I6n nhat nén A di qua tim K ciia duong tron giao

tuyén cua (a) va (S).

Taco: K la hinh chiéu vudng goc cua tam 1 ciia mat cau 1én () nén K(% 34 %j
Khi d6: AK = (§ §,§j =u=(L14).
99 9

Cau 26. ChonB
Chon diém K sao cho KA—2KB +5KC =0.

(-1-%¢)-2(3=x¢)+5(-4-x.)=0 [ X« =77

Khi do: (2- y )~ 2(~1— y, ) +5(0-y, ) =0 < 1y, =1 :K(—%;l;%),
(2-2,)-2(-2-12,)+5(3-2.)=0 —
-
4
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[1A— 218 +51C| = |IK + KA~ 2IK — 2KB + 51K + 5KC| =[41K| = 41K .
IK dat gia tri nho nhat khi K 13 hinh chiéu vudng géc cua | 18n mat phang (Oxz).

Vay I(—z;o;z—lj.
4 4

Cau27. ChonC

Mit phang (Oxz) cé phuong trinh y = 0.
Vi y,.Yg =3>0 nén A, B nam cung phia véi mat phang (Oxz).
Lay diém C doi xang véi A qua (Oxz). Suy ra C(-1;-3;4).

Khi 6 MA + MB nho nhat khi va chi khi MC + MB nhé nhét. Suy ra M 1a giao diém ciia duong
thang BC Vv6i mat phang (Oxz).

X=-1+t
buong thang BC: {y=-3+t, (teR).
z=4-t
X=-1+t
A 2eR N . ~ y:_3+t
Toa do diem M (x;y;z)la nghiém cua hé : 4t & -3+t=0<=1t=3.
y=0

=M(2;0;1) = x, =2.
Céau 28. Chon A
Vi MN cung huéng véi @ nén 3t>0: MN =ta.

Hon nita, MN =52 < t.[a| =52 < t=5. Suy ra MN = (5,-5,0).

X'+4=5 x'=1
Goi A'(X;Yy;2') ladiémsaocho AA=MN <1y -7=-5 o1y =2 = A(12;3).
2’-3=0 2'=3

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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DE thay c4c diém A, B déu ndm cling phia so véi mét phang (Oxy) vi chiing déu c6 cao do
dwong. Hon nita vi cao d cua chung khac nhau nén duong thang A'B luén cit mit phang
(Oxy) tai mot diém cé dinh.

Tir AA'=MN suyra AM = AN nén |AM —BN|=|A'N —BN|< A'B dau bang xay ra khi N

1 giao diém cua duong thaing A'B véi mét phiang (Oxy) .

Do d6 max|AM —BN|= A'B = \/(4-1)° +(4-2)° +(5-3)" =17, dat dugc khi
N = ABN(Oxy).

Cau29. ChonC
Céach 1: Goi M (a;b;c) e(S), tacd (a+1)*+(b-4)°+c*=8<a’+b’+c*=-2a+8b-9

Do d6 MA=/(a—3)% +b?+c? = \[4(a? +b? +c?)—3(a® +b? +c?)—6a+9

2\a? +b? +c? —6b+9 =2/a’ + (b—3)? +c? = 2MB' véi B'(0;3;0).

D& thidy B'nam trong mit cau, B niam ngoai mit cau nén MA+2MB =2(MB'+ MB) nhé nhit
khi B',M,B thing hang.

\Vay, gia tri nho nhét cua biéu thiac MA+2MB |3 2BB' = 6+/2.

Cach 2:

="
NS

Tacod IA=4/2, véil 1atam mat cau.

Goi E(1;,2;0),B'(0;3;0) lan luot 1a trung diém cua IA va IE.

L . 1
+ M la diém nam trén duong thang IA tacé MB'= 5 MA.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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. . . MB' IM 1
+ M 1la diém khdng nam trén duong thang IA tacé AIMB'~ AIAM nén MA- A2

taco MB':%MA.

D& thdy B'nam trong mat cau, B niam ngoai mat cau nén MA+2MB =2(MB'+ MB) nh¢ nhat
khi B',M,B thing hang. M =M,
\Vay, gid tri nho nhét cua biéu thac MA+2MB |2 2BB' = 6+/2.

Cau 30. ChonD

Tacd OA=a,0B=b;0C =c; AB=+/a?+b?,BC =+/b?+c?,CA=+/c?+a’.

Vosae = %OA.OB.OC = % abc.

OA+OB+0C + AB+BC +CA=1+2 < a+b+c+va?+b? +/b2+c? +c? +a% =1++/2.
Ap dung bat dang thic Cosi ta co: a+b+c>3%/abc,

JaZ+b? +b2+c2 +/c? +a? > C%g/(a2 +b2)(b2 +c2)(c2 +a2) > 3¢/2ab.2bc.2ac = 3+/2.3/abc.
Suy ra a+b+c++/a’+b? +b? +c? ++/c? +a? > 33/abc +3v2.3/abc

©1+\/§23\3/abc(1+\/§)<:> /abc s%<:>abcs%<:>%abcsé<:VOABc Sé.

a>0;b>0;c>0 .
D4u bang xay ra <<a=b=c sa=b=c==.
a+b+c++aZ+b? +yb>+c? +c2+a? =1++/2
1

Vay gia trj 16n nhat cia V.. bang 07

Céau31l. ChonD
Taco M(a;b;c)e(Oxy) nén c=0.Do d6 M (a;b;0).

MA=(1-a;-1-b;2), MB =(-2-a;-b;3), MC =(-a;1-b;-2)
MAMB = (1-a)(-2—a)+(-1-b)(-b)+6=a’*+a+b? +b+4
MB.MC =(-2-a)(-a)+(-b)(1-b)-6=2a’+2a+b*~b-6
MC.MA=(-a)(1-a)+(1-b)(-1-b)-4=a*-a+h*-5

SuyraS =a’+a+b’ +b+4+2(a*+2a+b’ —b—6)+3(a’ ~a+b’ —5)=6a’+2a+6b* ~b—23

2 2
S=6 a+1 +6 b—i —@2—@.
6 24 24
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Céau 32.

Céau 33.

Do d6 S dat gid tri nho nhat 1a —E khi a=—1 vab :i
24 6 12

Khidd T =12a+12b+c =12.(—%)+12.%+0 =-1.

ChonC

Taco (S):x2+y2+22—2x—4y—4z—7:0<:>(x—1)2+(y—2)2+(z—2)2:16.
Vidiém M e(S) = (a-1)" +(b—2)" +(c—2)° =16. (*)

Xét T =2a+3b+6c=2(a-1)+3(b-2)+6(c—2)+20

< (2243 +6%)((a-1)" +(b-2)" +(c-3)") +20=7.4+20 48.

a=1+2t

Dau bang xay ra khi a—lzb;2:cg2:t>0:> b=2+3t, thay vao phuong trinh (*) ta
c=2+06t

2 2 2 4
duoc: 4t° +9t° + 36t :16:>t:7.
Do d6 M Eé% va P=2a—b+c:2.E—§+§=6.
77 7 7T 7 7
Chon C

Mit cau (S): (x+1)% + y2+(z—-4)? =12 c6 tam 1(-1;0;4), ban kinh R=+12.
Goi C(0;-1;3) 1a trung diém cua AB.
Ta c6 mm:(ﬁ_m(@_m —IAIB+IM’ —W(E+E) =IAIB+R?-2IM.IC
= IAIB+R? —2.R.|C.cos(W,E).
Vi I, A B,R,C khong ddi nén MAMB nhé nhét khi cos(W,E):l 16n nhét hay hai vécto
IM, IC cung hudng.
Céch 1: Puong thang IC c6 vécto chi phuong IC= (1,-1;-1)
Xx=-1+t
Phuong trinh duong thang IC: <y = —t
z=4-t
Piém M thugc dudng thing ICnén M =(-1+t;-t;4—t)

. X t
Diém M thudc mit cau nén (—1+t+1)° +(—t)2 +(4-t—4)? =12 & 3t* =12 <:{

Khi t=—2 thi M (=3;2;6) va IM =(~2;2;2) = IM =—2IC nén hai vécto IM,IC khong ciing
hudng.
Khi t=2 thi M (1;-2;2) va IM =(2;-2;-2) = IM =2IC nén hai vécto M, IC cung huéng,

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Vay M (1,-2;2) hay a+b+c=1.

Cach 2: IC=+/3, IM =R =23 va hai vécto IM, IC ciing huéng nén IM =2IC (Tdng quat
IM = %E) hay C la trung diém cta doan thing IM . Suy ra M (1,-2;2) hay a+b+c=1.
Binh luin: Bai toan ciing c6 thé ra ¢ dang Piém M (a;b;c) thudc mit cau (S) sao cho MAMB

16 nhét, tinh a+b+c .
Céau34. ChenC

* Goi H(x;y; z) 1a diém thoa man: 2HA +3HB = 0.
2(2-x)+3(-3-x)=0 X=—1
=12(2-y)+3( 3-y)=0 <y=1 =H(-111)
2(4-2)+3(-1-2)=0 z=1
. \2 — . —\2
o Xét P:ZMA2+3MBZ:2(MH+HA) +3(MH+HB)
- 2(MH2+ HA? + ZW.m) + 3(MH2+ HB? + 2W.ﬁ)
= 5MH? + 2HA® + 3HB + MH.(2HA + 3HB) = 5SMH” + 2HA + 3HB? 1 oHA L3R — 4 )
— 5MH2 + 90
Pé P =5MH?2+ 90 nho nhit < MH nho nhit.
* Mt cau (S) co tam 1(1;3;3), ban kinh R=4/3.

IH =23 >R nén diém H nim ngoai mit ciu (S).

M
Khi do: MH,,, =|IH ~R|=[2/3-+/3|=+3. Vay Py, =53+90=105.
Cau 35. ChonC o
A’TZ N D’
v

B v c
A‘\L‘:’? __________________ Dy

Bl ¢

Chon hé¢ truc toa do Axyz nhu hinh v&, ta c6: A(0;0;0), A'(0;0;1), C'(1;1;1).

M (t;0,1) e AB',te[0;1], N(0;m;1)e AD',me[0;1].(M , N lan lugt thuoc doan A'B’,

A'D')
AM =(1;0;1) L
. = (AMC'") c6 mot vecto phép tuyen l1a n, =[AM ; AC'] =(-11-t;t).
AC'=(1;1;1)

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

AN =(0;m;1) ] U
. = (ANC') c6 mot vecto phap tuyen la n, :[AN; AC’] =(m-1;1,-m).
AC'=(1;1;1)
. Cauchy (m +t)2
(MAC')L(NAC') <nn,=0 <om+t+mt=2 =2=m+t+mt < m+t+
(m+t)2 .
= FM+t—2>0=m+t>2J3-2 vi m,te[0;1].

t=m
t+m=2y3-2

:>t:m:\/§—1.

Dau " =" xay rakhi {

1 4 1 1 ! el 1
Ssewe: =5 BM.BC'= 2(1—t), Saone =5 DN.D'C :E(l—m), S, e =1.
1
S men = Saren —Saeme — Saoner = E( m+t),

1 f 1

VA.A’MC’N = é AA,'SA’MC’N == 6 ( t+m )

Vay gia tri nho nhét caa thé tich khdi chop AAMC'N la

J3-1
-

Céu 36. ChonD

Nhén xét: diém A, B ndm ngoai mit cau (S). Mt cau (S) co tam 1(-14;0),R =242
Taco: IA=42=2R,E=1AN(S)= E(L20) (DOE la trung diém cia 1A ).
Goi F la trung diém cua IE = F(O;3;0).

. s . JIF 1 IM
Tam giac IFM va IMA c6 AIM chung va W:EZKDAAIM ~ AMIF .
Suy ra MA _AL_ 2= MA=2MF .

FM M

Taco: MA+2MB = 2(MF +MB)>2FB =62 .

Vi F nim trong (S) va B nam ngoai (S) nén dau "=" xay ra khi M = BF m(S).
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Cau 37. Chon C
Tacé: OAOB =0 nén
OP.AP +OP.BP + AP.BP =3 <:>@.(@—FA)+@.(@—@)+(@—CTA).(@—(%):3
< 80P’ =3+20P| OA+OB |(1).

Giasu P (X; Y; Z) thi phuong trinh (1) tr¢ thanh

3(x*+y’ +zz):3+2t(2x+2y+z)s’3>+2t\/(4+4+1)(x2 +yt+2%)

Hay 30P® <3+6tOP <> OP® —2tOP —-1<0 =t —+/t? +1<OP <t++t* +1
; 4

Ttr gia thiét suy ra t+\/t2+1:3<:>t:§.Véy Q=2a+b=11.

Cau 38. Chon B

Phuong trinh mit phang (ABC) la §+%+é:1<:> 2X+3y+z-6=0.

Dé& thdy D e(ABC). Goi H,K, I 1an luot 1a hinh chiéu cia A B,C trén A .

Do A 1a duong thang di qua D nén AH < AD,BK <BD,CI <CD.

Vay dé khoang cach tir cac diém A,B,C dén A 1a 16n nhit thi A 13 duong thang di qua D va
X=1+2t

vudng géc véi (ABC). Vay phuong trinh dudng thang A 13 {y =1+3t(t e R). Kiém tra ta thiy
z=1+t

diem M (5;7;3) e A.

Céau 39. Chon C

Goi M (x;y;z),suy ra

MA® =MB? =9 & (x-2)" +(y=3)" +(2-5)" = | (x-1)" +(y-2)" +(2-4)" | =9

< X+y+z2-4=0

Suy ra: Tap cc diém M (X;y;z) théa man MA® —MB? =9 1a mit phang (P):x+y+z-4=0

Trén (S, ) ton tai diém M sao cho MA® —MB? =9 khi va chi khi (S, ) va (P) c6 diém chung

L+1+m—4| |m| T
=d(5(P)<Re—T <t o 2m-2/<3|m P

&M -16m+16<0 < 8-4/3 <m<8+43 \
Vay gié tri nho nhat cia m 1a 8—44/3.
Cau 40. ChonD

Nhan xét: diém A, B ndm ngoai mit cau (S). Mt cau (S) co tam 1(-14;0),R= 242

Taco: IA=42=2R,E=1AN(S)= E(L20) (DOE la trung diém cia 1A ).

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Goi F 1a trung diém cua IE = F (0;3;0).

- s ) JIF 1 IM
Tam gi&c IFM va IMA c0 AIM chung va W=E:K:>AAIM ~ AMIF .
Suyramzﬂ:Z:MA:ZMF.

FM M

Taco: MA+2MB = 2(MF +MB)>2FB =62 .
Vi F nam trong (S) va B ndm ngoai (S) nén du "=" xdy rakhi M =BF n(S).
Cau4l. Chon A
1 -1 -5

Chon 1 (a;b;c) thoa Ol +2IA+3IB=0 :I(—,—,—j.
2 4 4

Taco: ‘OW+2W+3W‘ :‘a+2ﬁ+3ﬁ+4W‘ :4‘W‘.
=>|OM +2MA +3MB| nho nhit <> 4Mi| nho nhit<> M1 1 (Oxz).
Litc do 4|MI|=4d (1;(0xz)) =1.
Cau42. ChonD
Mat cau (S,) c6 thm 1(1;-2;1) va ban kinh la R =2 . Mat cau (S,) ciing c¢6 tam 1(1;-2;1)
nhung bén kinh 1a R, =~/10 .
Goi a, b lan luot 12 khoang cach tir tim | dén hai duong thang AB, CD.
Taco AB=2,R?—a? =2v/4—a?, CD =2,/R? ~b? = 2y/10—b’
va d(AB,CD) <d(l, AB) +d(I,CD) = a+b . Thém nita: sin(AB,CD) <1.

Taco Vg = % AB.CD.d(AB,CD).sin(AB,CD) < %(a+ b)v/4—a’\10-b? .

2

b
Taco: a+b=a+2—=<+/3,/a%+—
J2 2

2 2\3

b2 b2 2+ 1a-ge5-
va (a2+3j(4—a2)£5——Js 2 2 | =27.

2 3

VY Vyaep < Z—f.ﬁ.ﬁ =642.

DAu bang dat duoc tai a=1, b=2 va hai duong AB,CD vuéng gdc véi nhau
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CHU PE 2 : PHUONG TRINH MAT PHANG

LI THUYET

< Trong khong gian Oxyz phuong trinh dang Ax+By+Cz+D =0 véi A>+B?+C?* >0 duoc goi la

phuong trinh tong quat cia mat phang
=  Phuong trinh mit phang (P) : (P): Ax+By+Cz+D =0 véi A>+B?+C?>0 .Co vecto phap
tuyén 1a n=(A; B;C)
»  Mit phing (P) di qua diém M, (Xo; Yoi Z, ) va nhan vecto n= (A;B;C) , n=0 lam vecto phap
tuyén c6 dang (P): A(x—x,)+B(y-Yy,)+C(z—-2)=0
= Néu (P) 6 cdp vecto a= (a;a,;a,) b= (b;b,;b,) khong cung phuong ,c6 gia song song hoac
nam trén (P) thi vecto phap tuyén ciia (P) duge x4c dinh n = [5, 5}
% Céc trwdong hop riéng ciia mit phing :
Trong khong gian Oxyz cho mp(«a): Ax+By+Cz+D =0, v4i A’ +B*+C? > 0. Khi do:
D =0 khi va chi khi () di qua gbc toa do.
A=0,B#0,C#0,D =0 khi vachikhi (a) songsong véitruc Ox

A=0,B=0,C#0,D =0 khivachikhi (a) songsongmp (Oxy)

ABC D=0 .Pita=—2 b=-2 c=D xhidge (@) 2+ Yiion
A B C a b c

% Vi tri twong doi cia hai mit phing

Trong khong gian Oxyz cho mp(a): Ax+By+Cz+D=0va(a’): AX+By+Cz+D =0

AB'=A'B AB'=A'B
= (a)cit(a’) < {BC'#B'C (a)ll(¢’) < <BC'=B'C va AD'#A'D
CB'#C'B CB'=C'B
AB'=A'B
o BC'=B'C
" (a)=(a’) & CB'=C'B
AD'=A'D

= Pichiét: (¢) L () <nn, =0 AA+BB+CC'=0

% Goc giira hai mit phang:
Goi ¢ 1a goc giira hai mat phang (O° <p< 900)

(P): Ax+By+Cz+D=0va (Q):A'x+B'y+C'z+D'=0

‘nj@ ~ |/AA'+BB+C.C]
‘n—PH%‘ - JA 1 B*rCt A% B CH

. coswz‘cos(n—P, @)‘ =
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

VI DU MINH HOA

VI DU 1: Trong khong gian v6i hé truc toa dd Oxyz , cho ba diém M (m;0;0), N(0;n;0) va P(0;0; p)

V6i m, n, p lacac sé duong thay ddi thoa £+1+£ =3. Mit phing (MNP) luén di qua

m n p

diém:

A. F(3;3;3). B. E(Ellj C. H(—l;—l;—lj. D. G(l;l;l).

333 3 3 3
Loi gidi
Chon B
s = 2 Xy Z
Phuong trinh mét phang (MNP) la: E+H+B:1'
Ma: l+1+l:3:>i+i+i=1.Vaﬁym@i‘tpha&lng (MNP) ludn di qua E(l,l,lj
m n p 3m 3n 3p 333

VI DU 2: Trong khong gian Oxyz , cho mat cdu (S):(x—1)"+(y+2)" +(z—3)" =12 va mit phing
(P) :2X+2y—-2-3=0. Goi (Q) 1a mat phiang song song voi (P) va cit (S) theo thiét dién 1a
dudng tron (C) sao cho khdi non c6 dinh 1a tim ciia mét cau va ddy 14 hinh tron giéi han béi (C)

c6 thé tich 16n nhat. Phuong trinh ctia mit phang (Q) la

A [2x+2y-2-1=0 | 8. [2x+2y-2-6=0 |
| 2X+2y-z+11=0 | 2X+2y-2+3=0
c [2X+2y—2-4=0 | o _2x+2y—z+2=0_
| 2X+2y-z+17=0 | 2X+2y-2+8=0
Loi gidi
Chgn A

Mit cu (S) c6 tam 1(1-2;3) va ban kinh R =2+/3.

Goi r 1a ban kinh dudng tron (C) va H 1a hinh chiéu ciia 1 1&n (Q).

Pit IH=x taco r=+vRZ—x? =+12—x2

2
Vay thé tich khdi nén tao dugc 1a V = %.IH Sie) = %.X.ﬁ(\/ﬂ —X? ) = %ﬁ(lZX— x*).
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Goi f(x)=12x—x" véixe(0;2/3). Thé tich nén lon nhat khi f (x) dat gié tri 16n nhét

Taco f'(x)=12-3x*; f'(x)=0 <12-3x’ =0 < x=12 < Xx=2.

Bang bién thién :
z |0 2 2+/3]
f + o -
16
f / \
0 0
1 167

Viy V. ==716 =2 khi x=1IH =2.
3 3
Mt phang (Q)//(P) nén (Q):2x+2y—z+a=0

a=11
a=-1

- 2.1+2(-2)-3+4|

Va d(15(Q))=H 22422 +(-1)°

=2 < |a-5=6 @{

Véy mit phang (Q) c6 phuong trinh 2X+2y—z-1=0 hodc 2x+2y—-z+11=0.

Vi DU 3: Trong khong gian véi truc hé toa do Oxyz , cho diém H (1; 2;3) la truc tAm cua AABC voi
A B,C la ba diém lan luot ndm trén cac truc OX, Oy, Oz (khac géc toa d9). Phuong trinh mat
phang di qua ba diém A,B,C la

A 3X+y+22-9=0 B. x+2y+32-14=0 C.3x+2y+2-10=0 D.§+X+£:1

2 3

Loi giai
Chon B

Gia sir A(a;0;0),B(0;b;0),C(0;0;c)

= AH (1-a;2;3);BH (L 2-b;3); BC(0;-b;c); AC(-2;0;c)

_—

AHBC=0 (-2b+3c=0
Do H 1a truc tdm nén ta co: &

BHAC=0 (-a+3c=0

. < 2 Xy Z N 1 2 3
Phuong trinh mét phang (ABC).—+—+—:1.V| H e(ABC):—+—+—:1.

a b c a b c

—2b+3c=0 a:iE a=14

Do d6 ta c6 hé phuong trinh: {—a+3c=0 < C:? S<b=7 .

1+Z+§:1 i+g+i_1 :E

a b 20 b 2b 3
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Vay phuong trinh mit phang (ABC):%+%+$—§:1<:> X+2y+3z-14=0.

Vi DU 4: Trong khéng gian véi hé truc toa do Oxyz , cho mit phing (P) c6 phuong trinh
Xx—2y-2z-5=0 va mit cdu (S) ¢6 phuong trinh (x—1)° +(y+2)° +(z+3) =4. Tim

phuong trinh mit phing song song véi mit phiang (P) va dong thoi tiép xuc véi mat cau (S)

A. Xx-2y-2z+1=0. B. -x+2y+2z+5=0.

C. x—2y-2z-23=0. D. -x+2y+2z+17=0.
Loi giai

Chon D

Mat cau (S) c6tam 1(4-2;-3) vaban kinh R=2.
Goi (Q) 1a mit phing song song véi mat phang (P) va dong thoi tiép xtic véi mit cau (S).
Phuong trinh (Q) codang: x—2y—-2z+D=0 (D # —5) .

: 1-2.(-2)-2.(-3)+D|
Q) tiép xac véi (S) khivachikhi d(1,(Q))=R < =2
( ) ( ) ( ( )) \/12 + 22 + 22

D+11=6 D=-5
<|D+11=6 < =N .
D+11=-6 D=-17

Déi chiéu diéu kién suy ra D=-17.

Vay phuong trinh cta (Q) 1a x—2y—-2z-17=0< —x+2y+2z+17=0.

VI DU 5: Trong khong gian véi hé toa do Ozyz cho diém A(2;-1-2) va dudng thang (d) c6 phuong
x=1 y-1 z-1
-1
(d) vakhoang cach tir dudng thang d téi mat phang (P) 1a16n nhét. Khi 6 mét phang (P)

trinh . Goi (P) la mt phang di qua diém A, song song véi duong thang

vudng goc voi mit phiang nao sau day?

A. x+3y+2z+10=0. B. x—-2y-3z-1=0.
C. 3x+z+2=0. D. x-y-6=0.
Loi giai
Chon C
K (d)
A'H
A
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Goi K(x;y;z) 1a hinh chiéu vudng goéc cia A Ién d . Toa do cua K la nghiém cua hé

—X+1= y—l x=1
y-1=-z+1 1y=1 =K(L11).
X—-y+z-1=0|z=1

Tac6 d((d),(P))=d(K,(P))=KH <KA=+14 . Nénkhoang cach tir d dén (P) datgiatrilon
nhit bing V14 khi mat phing (P) qua A va vudng géc véi KA. Khi d6 c6 thé chon VTPT cia

(P) 1a KA. Vay (P) vudng géc véi mat phing 3x+z+2=0.

VIDU 6: Trong khong gian (Oxyz), cho hai diém A(0;8;2), B(9;-7;23) va mit ciu (S) c6 phuong
trinh (S):(x=5)° +(y+3)° +(z—7)" =72. Mt phing (P):x+by+cz+d =0 di qua diém
A va tiép xtc voi mit cau (S) sao cho khoang cach tir B dén mat phang (P) 16n nhat. Gia

tri cua b+c+d khi do6 la
A. b+c+d=2. B. b+c+d=4. C. b+c+d=3. D. b+c+d=1

Loi giai
Chon C
Vi Ae(P) nénta 8b+2c+d =0 <d =-80—2c = (P):x+by+cz—(8b+2c)=0.
X , L. e, A A |5—1]b+5C|

Do (P) tiép xtic véi matcau (S) nén d(I;(P))=R <:>—:6x/§.

[9-7b+23c-8b-2¢| |(5-11b+5c)+4(1-b+4c)
J1+b?+c? J1+b% +¢?

5-11b+5¢|  [L-b+4c|
< +4 < d(B;(P))<6v2+4

J1+b2 e 1+b2+c? ( ( ))

Cosi-suac J(@+1416)(1+ b7+ ¢7)
d(B;(P))<6:2+4
= d(B:(P) V2 J1+b?+¢?

1=-b=- b=-1
4
5-1b+5¢ ¢

d=0
V1+b?+c?

Vay P =182 khi b+c+d =3.

Taco: d(B;(P))

1-b+4c|

V1+b®+c?
< d(B;(P))<18V2.

=d(B;(P))

Dau “=" xay ra khi &qc=4 .
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BAI TAP REN LUYEN

DANG 1. VECTO CHI PHUONG, TICH CO HUONG VA UNG DUNG CUA PT MAT PHANG

. x=0
va duong thang d' xac dinh boi {y g Tinh ban

Caul. Xét duong thing d xéac dinh boi {
y+z=2

kinh bé nhat R cua mit cau tiép xac véica d va d'.
1
A R=1. B.R=3. C.R=2. D. R=+2.
Céu 2. Trong khong gian v6i hé toa do Oxyz phuong trinh nao sau day khong phai 1a phuong trinh cua
mot mat cau?
A X% +y*+7% +x—2y+47-3=0. B. 2x*+2y*+222 —x—y—-z=0.
C. 2x% +2y? +27° +4x+8y +62+3=0. D. x*+y?+7%-2x+4y—-4z+10=0.
Cau 3. Trong khdng gian Oxyz c6 tat ca bao nhiéu gia tri nguyén M dé phuong trinh

x> + Y% + 27 + 4mx +2my — 2mz +9m® — 28 =0 1a phuong trinh mat cau?

A 7. B. 8. C.9. D. 6.
Cau 4. Tim phuong trinh mit phang di qua diém M (1; 4; —3)Va chira truc Oy ?
A. 3y+2=0. B. x-y-z=0. C. 3x+z=0. D. x+3z=0.

Céaub5. Trong khong gian véi hé truc toa do Oxyz cho cac diém A(0;1;2),B(2;—2;1),C(—2;0;1).
Phuong trinh mit phing di qua 3 diém A,B,C la ax+by+cz+d =0 véi a+b” +c> =21 va
a>0. Khidé a+b+c+d bing:

A 2. B. 4. C. 5. D. 3.
Cau 6. Trong khong gian Oxy, cho mit cau (S):x*+y*>+2*—2x—4y—6z+5=0. Thé tich caa (S)

bang
A 12r. B. 9r. C. 36r. D. 36.
Cau 7. Trong khéng gian Oxy, cho mit cau (S):x*+y?+2?—2x—4y—6z+5=0. Thé tich caa (S)
bang
A. 12rx. B. 9. C. 36r.. D. 36.
Cau 8.  Trong khdng gian véi hé truc toa dd Oxyz , cho diém 1(1;0;2) va duong thang
d :XT_l :ll :i. Goi (S) lamat cau co tam |, tiép xtc véi duong thang d . Ban kinh ciia (S)
biang
A 205 5 2 c M2 p. Y30
3 3 3 3

Cau 9. Trong khdng gian véi hé toa do Oxyz , cho cac mat cau (S,),(S,).(S;) c6 ban kinh r=1 va lan
lugt c6 tam 1a cac diem A(0;3;-1),B(-2;1-1),C(4;-L-1). Goi (S) la mat cau tiép xdc véi ca
ba mat cu trén. Mt cau (S) c6 ban kinh nho nhat la

A. R=410. B. R=22. C. R=2J2-1. D. R=+10-1.
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Cau 10. Phuong trinh X* + y? + 2% —2mx+4y+2mz+m? +5m =0 13 phuong trinh mit cau khi

m<1 {mgl
D.

m>4 m>4

A. m<4. B. m>1. C{
Cau 11. Trong khong gian Oxyz , cho hai diém A(L5-2), B(312). Viét phuong trinh mét phang trung

true cua doan th'fmg AB .
A.2x+3y+4=0. B. x-2y+2x-8=0.
C. x-2y+2z+8=0. D.x—2y+2z+4=0.

Cau 12. Trong khdng gian véi hé truc toa do Oxyz , phuong trinh mat phang di qua diém A(1;2;-3) c6
vecto phap tuyén ﬁ:(2;—1;3) la:

A 2x-y+3z+9=0. B. 2x-y+3z-4=0. C. x-2y—-4=0. D. 2x-y+3z+4=0.
Cau 13. Trong khong gian Oxyz , dudng thing c6 phuong trinh nao sau ddy song song voi mit phang Oxz

x=1 [(x=1
A(d):{y=2+t teR . B. (d)):{y=2—-t teR .
z=3 (z=3
X=2—-t Xx=1+2t
C. (dy):yy=0 teR . D. (d,):{y=3 teR .
Z=6—2t z=5-3t

Cau 14. Trong khong gian Oxyz , mit phang nao trong cic mit phang sau song song voi duong thing
X+l y+2 z+3

d

(@) 1 2 3

A (P):z4+2y+3z=5. B. (Q):3x—y—2z=5 .,
C. (a):3x—3y+2z=5. D. (8):3x—3y+2z=0.

Cau15. Cho khong gian Oxyz , viét phuong trinh doan chian mit phang di qua diém
A(Z,0,0); B(O,—S,O); C (0,0,2)
A Yi 2o B. 2+ Y 21, c. 2idiio D. 2+ Y 2o
2 3 2 2 -3 2 -3 2 2 2 -2 3
Cau 16. Trong khong gian véi hé toa do Oxyz, cho diém H (1; 2;—2). Mit phang ((Z) di qua H va cat
céc truc Ox,0y,0z lan luot tai cac diém A, B,C sao cho H 1a truc tm ctia tam giac ABC . Tinh

dién tich mit cdu ngoai tiép tir dién OABC.

A 223 5 o cYr 0, 285,
A R . i LA . . 5 X y+1l z-2 . 5
Cau 17. Trong khéng gian véi hé toa dd Oxyz , cho duong thang d .—1:T:T va mat phang

(P):2x-y-2z-2=0. (Q) lamit phang chtra d Vva tao véi mt phiang (P) mot géc nho nhat.
Goi % =(a;b;1) 1a mét vecto phép tuyén cia (Q). Dang thuc nao ding?
A. a+b=0. B.a-b=-1. C. a-b=1. D.a+b=-2.
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Céu 1.

Céau 2.

Cau 3.

Cau 4.

DAP AN CHI TIET
Chon B
Ta c6 VTCP ciia duong thng d 1a u, =|i,m]=(0;-11) véi i=(L0;0), m=(0;L1).
Suy ra duong thang d di qua diém M (1; 1 1) , CO vtep E = (O; -1 1) nén c6 phuong trinh tham s6

x=1
la: d:qy=1-t(teR).
z=1+t

Tuong ty, dudng thing d' di qua diém M '(0;L,1), ¢6 vtcp U, :[T,ﬁ] —(0,1,1) véi i=(10;0),

x=0
ﬁ=(0;1;—1) nén c¢6 phuong trinh tham sé 1a: d": y=1+t'(t'eR).
z=1+t"

Tacé [E,u:.]MM’z 2#0= d,d’ chéo nhau.
Do d6 mit cau tiép xic véi ca d va d’ cé dudng kinh nho nhat bang khoang cach gitta d va d’.
[

[

A 5 - A A , yoo N \ 3 1
Suy ra, ban kinh bé nhat R ctia mit cau tiép xac voica d vad'la: R= >

Taco: d(d,d") = =1.

Chon D

Phuong trinh X2 +y?+22—2ax—2by—2cz+d =0 la phuong trinh ciia mot mit ciu néu
a?+b*+c?—d >0.

Xét dap an D ta thiy: a=1, b=-2, ¢=2, d=10 = a’+b’+c*~d =-1<0 nén chon D
Chon A

Tac x2+y2+22+4mx+2my—2mz+9m2—28=0

(x+2m) +(y+m) +(z— m) =28-3m°

(1) 1a phuong trinh mit cau <> 28-3m* >0 < — , <m< /?

Do m nguyén nén me{-3;-2;-1;0;1;2;3}.

Vay ¢o 7 giatri cia m thoa mén yéu cau bai toan .

Chon C

Goi mat phang can tim 13 ().

Do (&) di qua diém M(1;,4;-3) va chta truc Oy nén («) c6 mot vecto phép tuyén la
*:[],W]:(—ao;—l).

Vay phuong trinh mit phang (): —3(x—1)+0(y-4)—(z+3)=0<3x+z=0.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Céaub.

Cau 6.

Cau’.

Cau 8.

Cau 9.

Chon C
Taco AB=(2-3-1),AC=(-2-L-1) = [E’E] =(24-9)

—n, = %[ﬁ, ﬁ} =(1;2;-4) 1a mot vecto phéap tuyén clia mt phang (ABC).

Theo gia thiét , mt phang (ABC) c6 phuong trinh ax+by +cz+d =0 nén n, = (a;b;c)cing 1a

mdt vecto phap tuyén cua miat phing (ABC). Do d6 ton tai sd thuc k e R\{0} sao cho

a=k
n,=kn <{b=2k .Via>0nénk=ax>0.
c =-4k

Vi C(-2;0;1)e(ABC) néntaco: —2k —4k +d =0<>d =6k .
k=1 (nhan)

Lai co a+b?+c® =21 nén k +4k?+16k? =21 < 20k? +k —21=0 < 2 (loai) *
=—— (10al
20

Véi k =1 thi a+b+c+d=k+2k—4k+6k =5k =5. Vay a+b+c+d =5.
Chgn C

Mt cu (S) c6 tam | (L 2;3) ban kinh r =3. Thé tich cua (S)a: V = %.ﬂ.33 367
Chon C

Mt ciu (S) 6 tam 1 (1:2;3) ban kinh r =3. Thé tich caa (S)1a: V = g.ﬁ.ef —367.
Chon D

Puong thang d :XT_l

Z = \ 4. .2
:ll =1 c6 vecto chi phuong 1a U=(2;-11) va di qua diem A(10;0).

Khi do Al =(0;0:2) = [ Al,u]=(240), [ Al.u]=2\5.

Do (S) 1a mat cau co tam |, tiép xtc voi duong thang d nén ban kinh mat cau (S) la

[ALu] 25 Va0
FRRCE

R=d(l;d)=

Chon D

Goi D la tim ma cau (S) thi
AD =BD=CD=R+1.Suy ra diém D thudc truc
duong tron ngoai tiép tam giac ABC. Suy ra R
nho nhat khi va chi khi D tring véi tam | duong
tron ngoai tiép AABC . Vi Demp(ABC) co
phuong trinh: z=-1 nén ta dit D(x,y,—-1), ta c6

hé sau:

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.

L
E Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 10.

Céau 11.

Céau 12.

Céau 13.

Céau 14.

Céau 15.

Cau 16.

= D(L0;-1). Vay R=AD-1=+10-1.

{x2+(y—3)2 =(x+2)" +(y-1)’ <:>{x=l

X +(y-3)" =(x—4)" +(y+1)" y=0
Chon C
—2a=-2m a=m
Taco =4 = h=-2
-2c=2m c=-m
d =m?+5m d =m*+5m.

Dé phuong trinh dé cho 13 phwong trinh mit cau thi a®+b*+c¢’~d >0
m<1

o m2—5m+4>0<:>{ .
m>4

Chon D

Ta c6: AB = (2;-4;4) la mot VTPT cua mit phing trung truc doan thing AB.

Goi | 1a trung diém ciia AB = 1(2;3;0).

Mat phing trung truc cia doan thing AB di qua diém | va c6 VTPT n=(2;,-4;4) nén ct
phuong trinh 1a: 2(x—2)—4(y—3)+4(z—0)=0 < x-2y+2z+4=0.

Chon A

Phuong trinh mit phang di qua diém A(l; 2; —3) c6 vecto phap tuyén n= (2;—1;3) la:
2(x-1)-1(y-2)+3(z+3)=0<=2x-y+3z+9=0.

Chon D

Mit phing Oxz c6 mét vécto phap tuyén 1a vécto j = 0;10 .

Néu mot duong thiang song song véi mat phang Oxz thi vécto chi phwong ciia mat phing do6 phai
vuong goc vai vécto ] , khi d6 dap an C va D thoa man

Mat khac, lay A(L3;5) € (d,) ,vi A¢Z (Oxz) nén nhan dap an D.

Chon C

Puong thang (d) cd mot vécto chi phuong 1a vécto u= (1;,2;3), va di qua diém A(—1—2;-3).
M3t phing (o) va (3) déu co vécto phap tuyén vudbng goc voi vécto u ,va A¢ () , nén mat
phing («) song song dudng thang (d) .

Chon B

Ta c6: phuong trinh doan chin mit phang di qua diém A(Z, 0,0) ; B(O, —3,0) ; C (O, 0,2) la:

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Mit phéng (a) cit cac truc Ox,0Oy,0z lan luot tai cac diém A(a;O;O), B(O;b;O), C(O;O;C).

Do H la tryc tim tam giac ABC nén a,b,c#0 .

Khi d6 phuong trinh mit phang (a): §+%+§=1.
1 2 2
a H(L2,-2 én: —+———=1 (1).
Ma H ( )e(a) nén e (1)

Tacé: AH =(1-a;2,-2), BH =(L;2-b;-2), BC =(0;-b;c), AC =(-a;0;c).

, _ AH.BC=0 b=—c
Lai c6 H la tryc tam tam giac ABC,suyraq | hay (2) .
BH.AC =0 a=-2C
Thay (2) vao (1) ta duoc: i+£—g=1<:>c=—g,khi do a:9,b:g.
-2C —C ¢C 2 2

Vay A(9;0;0), B(o;g;oj, c(o;o;—gj.

2 2
Khi d6, gia sr mit cdu ngoai tiép t&¢ dién OABC c¢6 phuong trinh la:
X +y?+2°-2a'x-2b'y-2c'z+d =0. Véi (a’)2 +(b')2 +(c’)2 -d>0

Vi 4 diém O, A,B,C thudc mat ciu nén ta co hé phuong trinh:

d=0 d=0
-18a’+d =-81 a'= %
—9b’+d:—8—1 <19
4 b=

81 4
9Cl+d:—Z C’=—g
4

. . . 9 9 Coun
Phuong trinh mat cau ngoai tiép tor dién OABC la: X2 +y?+7° —9X—§y+zz =0, cb tam

2 2 2
112,222 vaban kinh R = (gj +(9j +(9) o N6
24" 4 2) "\4) "4 5

2
Vay dién tich mat cau ngoai tiép ty dién OABC 1a S =47R? = 47[.{9:{6]

_ 243rx
,

Cau 17. ChonD d
Céch 1

Goi d’ la giao tuyén cua (P) va (Q), B la giao

diémcia d va (P).Suyra B co dinhva Bed’

Trén duong thiang d lay diém A khdng tring véi B
Goi H lahinh chiéu vudng goc ciia A 1én mat phang

(P), E Iahinh chiéu vudng goc ciia H 1én d'.

3

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Tacéd AH L(P);BE =(P)= AH LBE.Ma BE L EH . Suyra BE L EA

Vay goc gira (P) va (Q) lagoc AEH

Ta c6 tam giac AEH vudng tai H va AH khong doi

Vi vay, géc AEH nho nhit <> EH I6n nhit. Ma EH <BH : BH khong doi

Suy ra EH lon nhit < E tring véi B < d’vudng goc véi BH . Tir dé ,d’ vubng goc véi d

Vay (Q)la mat phang chira d va tao v6i mit phang (P) mot goc nhé nhét khi va chi khi (Q)

chita d va d’

Tacd E =(2;-1;—2) la mot vecto phap tuyén cua (P) : E =(-1;2;1) la mét vecto chi phuong

cua d

[E@] :(3;0;3) = U, = (1;0;1) 1a mét vecto chi phuwong cia d’

[@@] =(-2;-2;2) = ny =(-1;-1;1) 1a mét vecto phap tuyén cua mat phang (Q)
Suyraa=-1b=-1=a+b=-2.

Céach 2. Ta co: E =(-1;2;1) 1a mét vecto chi phuong cua d

@ = (a;b;1) la mot vecto phép tuyén cua (Q)

Np

(2;-1;-2) la mot vecto phap tuyén cua (P)

(Q) lamat phang chra d nén n, Lu, <> n,uy =0<>—a+2b+1=0<a=2b+1 (1)

e . — — |2a-b-2|
Goi a lagocgita (P) va (Q) =cosa =|cos| N, ; N, || = ——F——=
(F)v2 Q) ‘ (P Q)‘ 3~a*+b*+1
Thay (1) vao (2) taco
[4b+2-b-2| b 1 1 1
3VAb? +4b+1+b%+1 /507 +4b+2 5. 4.2 1 YV 3
b b 2| —+1| +3

, Y A , £ 1
Go6c o nho nhat < cosa I6n nhat < cosa = —

B

Khi do %+1:0<:>b:—l. Suyraa=-1.Vay a+b=-2.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 1.

Cau 2.

Cau 3.

Cau 4.

Caub.

Cau 6.

Cau7.

Cau 8.

Cau 9.

E LEARN

DANG 2. VIET PHUONG TRINH MAT PHANG
Trong khong gian Oxyz, cho diém M (2;2;3). Mat phang (P) di qua M Vva cit cac truc toa do
Ox, Oy, Oz lan luot tai cac diém A, B, C khéng triing véi gbc toa d6 sao cho M 14 tryc tam
cua tam gidc ABC . Trong c4c mat phang sau, tim mét phang song song véi mat phang (P).

A. 2Xx+Yy+32+9=0. B. 2x+2y+3z+14=0.
C. 2x+y+z-9=0. D. 3x+2y+z-14=0.

Trong khong gian véi hé toa do Oxyz , viét phuong trinh mét phang (o) chua truc Ox va di qua
diem M (2;-13).
A. (a):—y+3z=0. B.
C. (a):x+2y+z-3=0. D. (
Trong khéng gian Oxyz , cho A(2;0;0), B(0;4;0), C(0;0;6), D(2;4;6).Goi (P) lamit phang

(a):2x—z+1=0.

a):3y+2=0.

song song véi mp(ABC), (P) cach déu D va mit phang (ABC). Phuong trinh cua (P) la

A. 6x+3y+22-24=0. B. 6x+3y+2z-12=0.

C. 6x+3y+2z=0. D. 6x+3y+2z-36=0.

Viét phuong trinh mat phfmg (a) di qua M (2;1; —3), biét (05) cat truc Ox, Oy, Oz lan luot tai
A, B, C sao cho tam gidc ABC nhan M lam truc tim

A. 2x+5y+2-6=0. B. 2x+y—-62-23=0.
C. 2x+y-3z-14=0. D. 3x+4y+3z-1=0.

Trong khdng gian véi hé toa do Oxyz , viét phuong trinh mat phing (P) di qua hai diém A(2;11)
, B(=1-2;-3) va vudng goc véi mat phang (Q): x+y+z=0.

A x-y-z=0. B. x+y-3=0. C. x-y-1=0. D.x+y+z2-4=0.
Trong khong gian Oxyz , viét phuong trinh mét phang (P) di qua diém M (1;2;3) va song song
voi mat phang (Q):x—2y+3z+1=0

A. x-2y+3z+6=0. B. x-2y+3z+16=0.

C. x-2y+3z2-6=0. D. x-2y+3z-16=0.

Trong khong gian Oxyz , phwong trinh nao dudi day 1a phuong trinh mat phang vudng goc Véi
truc Oz?

A. 2y+3=0. B.22+3=0. C. 2x+2y+3=0. D. 2x+3=0.

Trong khong gian Oxyz , cho hai diém A(1;3;—4), B(—l; 2;2). Phuong trinh mit phing trung
truc cua doan AB 1a?

A. 4x+2y+122+7=0. B. 4x-2y+12z+7=0.
C.4x+2y-12z2-17=0. D. 4x-2y-12z2-17=0.

Trong khong gian Oxyz, cho hai diém A(3; —1;1), B(l;2;4). Viét phuong trinh mat phang (P)

di qua A va vudng goc voi dudng thang AB.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céu 10.

Céau 11.

Cau 12.

Céau 13.

Céau 14.

Céau 15.

Cau 16.

A. (P):2x-3y-3z-16=0. B. (P):2x-3y-3z-6=0.

C. (P):-2x+3y+3z-6=0. D. (P):-2x+3y+3z-16=0.

Trong khong gian véi hé toa d6 Oxyz cho hai mit phing (a):3x—2y+22+7=0 va
(B):5x—4y+3z+1=0. Phuong trinh mit phang di qua O ddng thoi vuong goc voi ca () va
() c6 phuong trinh la

A. 2X+y-2z+1=0. B.2x+y-2z=0. C. 2x-y-2z=0. D. 2x-y+2z=0.
Trong khong gian Oxyz , phuong trinh mit phing (P) song song va cich mat phing
(Q):x+2y+2z-3=0 mét khoang béng 1; dong thoi (P) khong qua O la

A. X+2y+2z2+1=0. B. x+2y+2z=0.

C. Xx+2y+2z2-6=0. D. x+2y+2z+3=0.
X=2+3t

Trong khong gian véi hé toa d6 Oxyz , cho duong thang d:{y=5-4t ;teR va diém
Z=—6+7t

A(-1;2;3). Phuong trinh mdt phang qua A va vudng goc véi d 1a

A.3x—-4y+7z+10=0. B. 3x—-4y+7z+16=0.

C.3x—-4y+7z-16=0. D. 3x—4y+7z-10=0.

Trong khong gian Oxyz , mit phang di qua diem A(-1;1;2) va song song véi hai duong thang
-1 1 — - 1

X2 _YHe 3,A':£=y—3=i c6 phuong trinh 1a
2 2 1 1 3 1

A x-y-4z+10=0. B. x+y+4z-8=0. C.x-y+4z-6=0. D.x+y-4z+8=0.
Trong khdng gian Oxyz , cho A(0;11), B(10;0) va mat phang (P):x+y+z-3=0. (Q) la

A

mit phang song song véi (P) dong thoi duong thang AB cit (Q) tai C sao cho CA=2CB. Mit

phang (Q) c6 phuong trinh la:
A. x+y+z—g:0 hoac x+y+z=0. B. x+y+z=0.

C. x+y+z—g:0. D. Xx+y+z-2=0 hoacx+y+z=0.

Trong khong gian Oxyz , viét phuong trinh ctia mat phang (P) di qua diém M (2;1;,-3), dong
thoi vudng goe v6i hai mit phang (Q):x+y+3z=0, (R):2x—y+2z=07?

A. 2x+y-32-14=0. B. 4x+5y—-32-22=0,

C. 4x+5y-3z+22=0. D. 4x-5y—-3z-12=0.

Trong khong gian vai hé truc toa 46 OXyz , viét phuong trinh mit phang vudéng goc v6i mit phang
, 1 z-2

(a):2x—3y+z—2=0 va chira duong thang d:il=y7+=z—1.

A X+y+z-1=0. B.3x+y-z+3=0.

C. x-y+z-3=0. D. 2x+y-z+3=0.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Cau 17.

Céau 18.

Céau 19.

Céu 20.

Céau 21.

Céu 22.

Céau 23.

Cau 24.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Trong khdng gian Oxyz, cho hai diém A(L-10), B(0;1;1). Goi (@) 1a mit phang chira dudng

thang d :g = y—_ll = =2 va song song v6i duong thang AB. Diém nao dudi day thudc mit phang
(@)?
A. M (6;—4;-1). B. N(6;,—4;2). C. P(6;,-4:;3). D. Q(6;—41).

Trong khong gian voi hé toa d6 Oxyz , cho mit phing (P):X+ y+z+1=0 va hai diém
A(L-12);B(211). Mat phang (Q) chira A,B va vudng goc v6i mat phiang (P), mit phang
(Q) c6 phuong trinh la:

A 3x-2y-z+3=0. B.x+y+z-2=0. C.3x-2y-z-3=0. D. -x+y=0.

Trong khong gian Oxyz , cho ba diém A(2;0;0), B(0;3;0) va C(0;0;—1). Phuong trinh cia

mat phang (P) di qua diém D(1;1;1) va song song véi mat phang (ABC) 1a

A. 2x+3y—-62+1=0. B. 3x+2y-6z+1=0.

C. 3x+2y-52=0. D. 6x+2y-3z2-5=0.

Trong khong gian Oxyz, cho mat phang (P) chia diém A(3;-12) va duong thang
x=t

d:<y=1+t . Mat phang (F’) c6 phuong trinh 1a
z2=3-2t

A. 3x-5y-z2+8=0. B. 2x+y—-2z-6=0.

C. x+y+z-4=0. D. x-2y+z-7=0.

Trong khong gian véi hé toa dd Oxyz , cho hai mat phang (P):x-3y+2z-1=0 |,
(Q):x—z+2=0.Mat phing (a) vubng goc véi ca (P) va (Q) dong thoi cit truc Ox tai diém
¢6 hoanh d¢ bang 3. Phuong trinh ciia mp (&) la:

A X+y+z-3=0. B.X+y+z+3=0. C. 2x+z+6=0. D.-2x+z—-6=0.
Trong khong gian Oxyz , cho hai diém A(3;1;—-1),B(2;-1;4). Phuong trinh mit phang
(OAB) véi O la goc toa do la

A.3x+14y+5z2=0. B.3x-14y+5z=0. C.3x+14y-52=0. D.3x-14y-5z=0.
Trong khdng gian Oxyz , mat phang (P) di qua diém A(L;0;2) va vudng gdc véi duong thang

d_i_y—l_z+2
2 -1 3

A. 2x+y-32+8=0. B.2x-y+3z-8=0. C. 2x—-y+3z+8=0. D. 2x+y-3z-8=0.

c6 phuong trinh 1a

Trong khong gian Oxyz , phuong trinh mit phing (P) di qua diém B(2;1; —3) , dong thoi vudng
géc voi hai mét phang (Q):x+y+3z=0 va (R):2x-y+z=0 Ix

A. 4x+5y-32-22=0. B. 4x-5y-32-12=0.
C. 2x+y-3z-14=0. D. 4x+5y-32+22=0.
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Céau 25.
Cau 26.

Céau 27.

Céau 28.

Céau 29.

Céau 30.

Céau 31.

Cau 32.

Trong khong gian Oxyz , mat phang ax+by +cz-18=0 cét ba truc toa do tai A, B,C sao cho
tam gidc ABC c0 trong tim G(-1;-3;2). Gia tri a+c béng

A. 3. B. 5. C. 5. D. -3.

Trong khéng gian Oxyz, cho diém M (1; -3, 2). Hoi c6 bao nhiéu mit phang di qua M va cit
cactructoadd taiA,B,C ma OA=0OB=0C =0?

A. 3. B.1. C. 4. D. 2.

Trong khong gian véi hé truc Oxyz , cho mat cau (S):(x—1)° +y? +(z—2)° =9. Mat phing tiép
x(c véi mat cau tai diém A(L3;2) c6 phuong trinh 1a

A x+y-4=0. B. y—-3=0. C. 3y-1=0. D. x-1=0.

Trong khong gian voi hé toa do Oxyz , cho mit cau (S): (x—l)2 +(y+2)2 +(z—3)2 =12 va mit
phang (P):2x+2y—z—3=0. Viét phuong trinh mit phang song song voi (P) va cit (S) theo
thiét dién 1a dudng tron (C) sao cho khdi non c6 dinh 14 tim mit ciu va day 1a hinh tron (C) co
thé tich 16n nhat.

A. (Q):2x+2y—-2z+2=0 hodc (Q):2x+2y—-z+8=0.

B. (Q):2x+2y—z-1=0 hoac (Q):2x+2y—-z+11=0.

C. (Q):2x+2y—z—-6=0 hoac (Q):2x+2y—z+3=0.

D. (Q):2x+2y—z+2=0 hoac (Q):2x+2y—-z+2=0.

Trong khong gian Oxyz, cho mat ciu (S): x? +y?+(z—-1)" =4 va diém A(2;2;2). Tir A ké ba
tiép tuyén AB, AC, AD véi B, C, D lacac tiép diém. Viét phuong trinh mat phang (BCD).
A. 2x+2y+z-1=0. B. 2x+2y+z-3=0.

C. 2x+2y+2+1=0. D. 2x+2y+z-5=0.

Trong khong gian véi hé toa dd Oxyz , cho diém H (a;b;c) véi a,b,c>0 . Mat phiang (P) chira
diém H va lan luot cit cac truc Ox,0y,0z tai A,B,C thoa min H 1a tryc tdm cua tam giac
ABC . Phuong trinh ciia mit phang (P) la

A.iz+lz+i2:m B. §+X+£:3.
a~ b° ¢ abc a b c
C. ax+by+cz—a*-b*-c*=0. D. a’x+b’y+c’z—a’-b*-c*=0.
Trong khéng gian voi hé toa dd Oxyz . Viét phuong trinh mit phang (P) di qua diém M (1;2;3)

Va cit cac truc Ox,0y,0z lan luot tai ba diém A, B,C khac véi goc toa dd O sao cho biéu thic

12+ 12+ > €0 gia tri nho nhat.

OA® 0OB° OC
A. (P):x+2y+z-14=0. B. (P):x+2y+3z-14=0.
C. (P):x+2y+3z-11=0. D. (P):x+y+3z-14=0.

Trong khong gian Oxyz , mat phing (P):ax+by+cz—27=0 qua hai diém A(3;2;1),
B(-3;5;2) va vudng goc véi mat phang (Q):3x+y+z+4=0.Tinhtong S=a+b+c.

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Céau 33.

Céau 34.

Céau 35.

Céau 36.

Céau 37.

Céau 38.

Cau 39.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

A S=2. B. S=-12. C.S=-4. D.S=-2.
A . X y+1l z-2 . 2 . B
Trong khéng gian Oxyz d T, T va mat phang (P):2x—y-2z+4=0 .Mat phang

chira duong thang d va tao v6i mit phang (P) goc véi sd do nho nhét co phuong trinh la

A x-z-2=0. B. x+z-2=0. C.3x+y+z-1=0. D.x+y-z+3=0.
Trong khdng gian Oxyz , cho hai diém A(L;2;1) va B(3;—-15). Mit phang (P) vudng goc voi
duong thang AB va cit c4c truc Ox, Oy va Oz lan luot tai cac diém D, E va F . Biét thé tich

cua tir dien ODEF biang g,phuzong trinh mat phang (P) 1a

A. 2x—3y+4zi§/%=0. B. 2x—3y+4z+g=0.
C. 2x-3y+4z+12=0. D. 2x-3y+4z+6=0.

Trong khéng gian Oxyz , c6 bao nhiéu mit phang qua diém M (4;—4;1) va chan trén ba truc toa
d6 Ox, Oy, Oz theo ba doan thang c6 do dai theo thir tu 1ap thanh cap sé nhan ¢ cong boi bang

s

2
Al B. 2. C.3. D. 4.
Trong khong gianOxyz , cho mat cau (S):x* +y® +2° —2x—4y—-6z—-2=0. Viét phuong trinh

mét phang («) chira Oy cit mat cau (S) theo thiét dién 1a dwong tron c6 chu vi bang 87 .

A. (a):3x—z=0. B. ():3x+z=0.

C. (a):x—3z2=0. D.(a):3x+z+2=0.

Cho mat cu (S):(x=1)" +(y—2)" +(z+5)" =16 va diém A(L2;-1). Diém B(a;b;c) thudc
mit cau sao cho AB c6 d6 dai 16n nhat. Tinh a+b+c.

A. 6. B. 2. C. 2. D. 12.
Trong khdng gian vai hé toa do Oxyz, cho cac diém A(L0;0),B(0;10). Mit phing di qua cac

diém A, B dong thoi cat tia Oz tai Csao cho ta dién OABC c6 thé tich bang %c() phuong trinh
dang x+ay+bz+c=0.Tinhgidatri a+3b—-2c.

A. 16. B. 1. C. 10. D. 6
Trong khong gian voi hé truc toa do OXyz , cho hai mit phang (Ql):3x—y+4z+2=0 va

(Q,):3x—y+4z+8=0.Phuong trinh mit phang (P) song song va cach déu hai mat phing (Q,)
va (Q,) la:

A. (P):3x—y+4z+10=0. B. (P):3x—y+4z+5=0.

C. (P):3x—y+4z-10=0. D. (P):3x—y+4z-5=0.
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Cau 40.

Céau 41.

Céau 42.

Céau 43.

Céau 44.

CAau 45.

Cau 46.

Cau 47.

Cau 48.

Trong khong gian voéi hé toa do Ozyz , cho hai diém A 1;2;1 ,B 3;4;0 , mat phang

P :az +by + cz + 46 = 0. Biét rang khoang cach tir A, B d&én mat phang P lan luot bang

6 va 3. Giatri cuabiéu thic T = a + b + ¢ biang

A. -3. B. —6. C. 3. D.6.

Trong khong gian Oxyz , mit phang qua ba diém A(1;3;2), B(2;5;9), C(-3;7;-2) ¢ phuong
trinh 1a 3x+ay+bz+c=0. Giatri a+b+c bing

A. 6. B. 3. C. 3. D. 6.

Trong khong gian Oxyz, cho ba diém A(10;1;1), B(10;4;1) va C(10;1;5). Goi (S,) la mat
cau c6 tam A, ban kinh bang 1; goi (S, ) 12 mat ciu c6 tdm B, ban kinh bang 2 va (S,) la mat

cau co tam C, ban kinh bang 4 . Hoi c6 bao nhiéu mat phang tiép xtc véi ca ba mat cau (S,),

(S,). (S5)?
AA. B.7. C.2. D. 3.
Trong khong gian Oxyz , biét mat phang ax+by+cz—-24=0 qua A(1;2;3) va vudng goc Véi
hai mat phang (P):3x—2y+z+4=0, (Q):5x—4y+3z+1=0.Giatri a+b+c bang
A. 8. B. 9. C. 10. D. 12.
Trong khong gian Oxyz , cho hinh 1ap phuong ABCD.ABC,D, biét A(0;0;0), B(10;0),
D(0;10), A (0;0;1). Goi (P):ax+by+cz—3=0 la phuong trinh mit phang chira CD, va tao
v6i mit phang (BB,D,D) mét goc co s6 do nho nhat. Gia tri cia T =a+b+ ¢ bing
A.-1. B.6. C.4. D.3.
Trong khong gian Oxyz , cho ba diém M (1;2;4); N(0;52); P(213) va mit phing
():x+Ay+Bz+C=0. Biét () song song véi OP va di qua hai diém M, N. Gid tri cua
biéu thic A+B—C la
A 1. B. -1. C. 5. D.0.
Trong khong gian Oxyz , biét mdt phang ax+by+cz+5=0 qua hai diem A(3;1;-1),
B(2;-1;4) vavudng goc véi (P):2x—y+3z+4=0. Giatri cua a—b-+c bing
A. 9. B. 12. C. 10. D. 8.
Trong khong gian Oxyz , cho mit cdu (S):(x—1)%+(y—-1)?+(z-1)?=12 va mit phing
(P):x—2y+2z+11=0.Xétdiém M didongtrén (P); cac diém A, B,C phan biét di dong trén
(S) sao cho AM,BM,CM Ia cac tiép tuyén cua (S). Mit phang (ABC) luén di qua diém cd
dinh nao dudi day?
ALt 1) B. (0;-1;3). c.(3.02] D. (0;3-1).

4" 2" 2 2
Mt phang (P) di qua diém M (L,1;1) ct cac tia Ox, Oy, Oz lan luot tai A(a;0;0), B(0;b;0)
C(0;0;c) sao cho thé tich khdi tir dién OABC nhé nhét. Khi d6 a+2b-+3c bing

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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A. 12. B. 21. C. 15. D. 18.
Cau 49. Trong khong gian Oxyz , cho hinh chop S.ABC c6 SC=AB=32, duong thing AB ¢
Lo x=1 'y z+1 ., . . 2 N A .
phuong trinh ] va goc gitra duwong thang SC va mat phang day bang 60°. Khi ba

diém A, B,C cung véi ba trung diém cua ba canh bén cua hinh choép S.ABC nam trén mot mat

cau thi mat phang (ABC) c6 phuong trinh 1a

A y+z+1=0. B. x+y-4z-14=0.C. x-2y-7z-8=0. D. x+y-4z+14=0.
Cau 50. Trong khong gian Oxyz, cho bén diém A(L11), B(-10;-2), C(2,-10), D(-2;2;3). Hdi c6

bao nhiéu mit phang song song véi AB,CD va cit 2 duong thang AC,BD lan luot tai M, N

2
théa man [ﬂj =AM?-1.
AM

A 0. B. 2. C. 3. D. 1.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céu 1.

Céu 2.

Cau 3.

DAP AN CHI TIET

Chon B

_OA_LOB
Taco = OAL(OBC)=O0ALBC
OALOC

Mt khdc BC L AM suy ra BC L(OAM )=>BC LOM .

., OB LOA

Taco
OB LOC

}:>OBJ_(OAC):>OBJ_AC

Mzt khdc AC L BM suy ra AC L(OBM)=>AC LOM .

Tir do, ta c6 OM L (ABC) hay OM L(P) nén (P) nhan OM =(2;2;3) Iam m¢t vécto phap

tuyén.

Phuong trinh mét phang (P): 2(x-2)+2(y—-2)+3(z-3)=0< 2x+2y+3z-17=0.

Trong céc dép 4n, ta chon mit phang song song véi mét phang (P) 1a mt phang c6 phuong trinh
2x+2y+32+14=0 . Cac dap 4n A, C, D loai vi cac mit phing d6 khong nhan OM = (2;2;3)
lam mat vécto phép tuyén.
Chon D

, |7 =(50,0) —
Céach1: Tac6 {__. :>[|,OM]=(O;—3;—1).

OM =(2;-1,3)

Do d6 () quadiém O va cé 1 véc to phap tuyén la fi=(0;3;1).
Vay phuong trinh mat phang () 1a 3(y-0)+(z—-0)=0 hay 3y+z=0.
Vay chon phuong an D.
Céch 2
Mit phang (e) chira Ox nén loai B va C.
Thay toa do diém M vao phuong trinh & phuwong 4n A va D. Suy ra chon phwong 4n D.
Chon A

Phuong trinh mp(ABC): §+%+%:1<:>6x+3y+22—12:0.

Mit phang (P) song song véi mét phiang (ABC) nén phuong trinh ¢ dang:
6x+3y+2z+d =0, d =-12.
Mt phang (P) cach déu D va mat phang (ABC)
d((ABC),(P))=d (D,(P)) < d (A (P))=d(D.(P))
- 6.2+d| :|6.2+3.4+2.6+d|
V6 +3 422 62 +3+2?

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”

< |d+12/=|d +36| < d =-24 .



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Vay phuong trinh mat phing (P) : 6x+3y+2z2-24=0.
Cau4. ChonC
Gia st A(a;0;0), B(0;b;0), C(0;0;c), abc 0.

Khi d6 mit phang («) c6 dang: §+%+§:1.
2 1 3

Do M I

0 e(a):>a+b - (1)

Tacé: AM =(2-a;1;,-3), BM =(2;1-b;-3), BC = (0;-b;c), AC =(-a;0;c)

S . ~ [AMBC=0 (-b-3c=0 b=-3c
Do M 1a tryc tAm tam gidc ABC nén: e & 3k (2)
BM.AC =0 —-2a-3c=0 a=—?
Thay (2) vao (1) ta co: LA NI P S . X
3c 3¢ c 3
Dodé (a): X+ X -3 1ooxty-32-14=0.
7 14 14

Caub5. ChonC
AB = (=3;—-3;—4). Mot vecto phap tuyén cia (Q) 1a No) = (L31).

Vi {(P):AB -

nén n= ﬁ,n— =(L-10) la mot vecto phap tuyén cua (P).
(P)_L(Q) |: (Q)] ( ) ( )

Vay phuong trinh (P) la: 1(x—2)—1(y—l)+0(z—1)=0©x—y—1=0.
Cau6. ChonC
(P)I(Q) = N(p) = N(o) =(1;-2;3).

. {quaM (1,2;3)

VTPT iy =(1:-2:3) = (P):(x-1)-2(y-2)+3(z-3)=0= (P):x—2y+3z-6=0

Cau7. ChonB
Mt phang (o) vudng goc véi truc Oz c6 1 vecto phép tuyen la n=(0;0;1).
Trong 4 dép 4n chi c6 mat phing 22+3=0 1a ¢6 1 vecto phap tuyén 1a n=(0;0;1).
Cau8. ChonC
Ta co trung diém cua doan théng AB la | (O;g;—lj. Véc to ﬁ(—Z;—1;6) .
Phuong trinh mit phang trung tryc cia AB di qua | nhén AB lam VTPT ¢ phuong trinh:
—2(x—0)—l(y—gj+6(z +1)=0<4x+2y+12z-17=0.

Cau9. ChonB

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 10.

Céau 11.

Céau 12.

Céau 13.

Céau 14.

Céau 15.

Mit phang (P) diqua A vavudng gdc véi duong thang AB nhan AB = (—2;3;3) lam vecto
phép tuyén, do d6, phuong trinh mat phang (P) 13 —2(x—3)+3(y+1)+3(z-1)=0

< —2x+3y+3z+6=0 hay 2x-3y-3z-6=0.

Chon B

Goi mit phéng phai tim 14 (P). Khi d6 véc to phép tuyén cua (P)1a: ng = n,,n, [=(2 L -2).
Phuong trinh cia (P) la 2x+y-2z=0.

Chon C

Vi (P)//(Q) nén ney =no) =(L 2; 2); (Q): x+2y+2z+d =0.

1 +22+2° —3-d=- d=0

Vi (P) khong qua O nén c=-6 suy ra (Q):x+2y+2z—-6=0. Vay dap an C ding.
Chon D

Goi (P) la mat phing can tim. Ta ¢6: duong thang d c6 mot VTCP u, =(3;-4;7)

-3-d| 3-d=3 [d=-6
):1<:>—=1<:>|—3—d|=3<:> 3<:>

Va (P)Ld=(P) c6 mot VTPT n,, =uqs =(3;-4;7)

Khi d6 (P) quadiém A(-1;2;3) vanhan ne) =(3;-4;7) lam VTPT ¢6 phuong trinh la
3(x+1)—-4(y—-2)+7(z2-3)=0<3x—-4y+7z-10=0.

Chon D

U =(2;2,1)

Vi (&) song song vGi A va A' nén («)cé ciap VTCP
u, =(13;1)

Suy ra (@) c6 mot VTPT n=[u.u,] = (-1 -14)

Mt phing () di qua diém A(-1;1;2) va cé mot VTPT n=(~1;—1;4) c6 phuong trinh la:

“1(x+1)-1.(y-)+4(z-2)=0<=—x-y+4z-8=0<=x+y-4z+8=0.

Chon A

Vi A, B, C thing hang va CA=2CB nén

|

-1)
1)

Mt phang (Q) qua C song song véi mét phang (P) nén phuong trinh ctia mat phang (Q) la:

CA-2C8 [0C-208-0a |C(2
. = Rt
CA=-2CB

Wl

. 2
30C =20B +0A C 5;

x+y+z—%:0 hoac x+y+2=0.

Chon B

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
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Céau 16.

Cau 17.

Céau 18.

Céau 19.

Mit phang (Q) c6 vecto phap tuyén 1a @=(1;1;3) va mat phang (R) c6 vecto phap tuyén Ia
b= (2;-1;1).

(P) vudng goc véi hai mat phang (Q) va (R) nén mét vecto phap tuyén cia (P) la
A =[a;5} —(4;5;-3).(P) qua M (2;1;—3) c6 vecto phap tuyén fi nén c6 phuong trinh
4(x—-2)+5(y-1)-3(z+3)=0 hay 4x+5y-3z-22=0.

Chon A

Puong thing d di qua M (0;-1;2) va c6 vecto chi phuong u(-1;2;-1).

Mit phing (a) c6 vecto phap tuyén n, (2;-3;1).

Gid sir () 1a mit phang vuéng goc voi (o) vachira d.

Khi d6 () di qua M va co vecto phép tuyén n, Ln,, n, Lu.

= (/) diqua M (0;-1;2) vanhan [n,,u |=(1;1;1) 1a mét vecto phap tuyén.

= phuong trinh (8):x+y+2z-1=0.

Chon C

Tacé AB=(-121); us =(2;-11).
:i’(’;‘;) - {AB L@ R = [ABius] = e =(33-3)=3(11:-1).

Phuong trinh mit phang () 1a: x+(y+1)-z=0=x+y-z+1=0.

Theo gia thiét - -
Ud L N(a)

Thay timg toa do diém M, N, P, Q vao phuong trinh mit phang (&), suy ra diém P thudc ().
Chon A

Mit phing (P) c6 1 véc to phap tuyén la n_ = (L11) . Véc to AB=(L2,-1).

Goi n 1a mt véc to phap tuyén cia (Q), do (Q) vudng goc v6i (P) nén nco gia vudng goc véi

n, , mdt khac vec to AB ¢ gi4 ndm trong mit phang (Q) nén n cling vudng goc voi AB

Ma n, va AB khong cling phuong nén ta ¢ thé chon ﬁ:[ﬁp,ﬁ] =(-3;2;1), mat khac (Q)di
qua A(1-1;2) nén phuong trinh ctia mat phang (Q) la:

-3(x-1)+2(y+1)+1(z-2) =0<3x—2y-z-3=0.

Chon B
y z —
+§+__1<:>3x+2y 6z2-6=0.

(-1)

nén phuong trinh cua (P) c6 dang

Ta c6 phuong trinh mat phang (ABC) la

Do (P) song song wvéi (ABC
3x+2y—6z+d =0 (d=-6).
Mat khac (P) di qua diém D(1;1;1) suyra -1+d=0<d =1,

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Vay phuong trinh mat phang (P) la 3x+2y-6z+1=0.
Cau 20. ChonC

us =(LL-2) laVTCPcaa d va M (0;1;3)ed.

MA=(3;-2;-1).

e e

Vay phuong trinh ctia (P) di qua A(3;-12) vaco VTPT n, =(1;11) 12

1 1
-1 3

3 -2

1(x-3)+1(y+1)+1(z-2)=0 & x+y+z-4=0.
Cau2l. Chon A
(P) c6 vecto phap tuyén nT, =(1-3;2), (Q) c6 vecto phap tuyén E =(10;-1).

Vi mat phang (a) vudng goc voi ca (P) va (Q) nén (a) c6 mot vecto phép tuyén Ia

[y ]=(333) =3(1:11).

Vi mit phang (&) cét truc Ox tai diém c6 hoanh d¢ bang 3 nén (a) di qua diem M (3;0;0).
Vay (a) di qua diém M (3;0;0) va co vecto phap tuyén n, =(L,1;1) nén (&) c6 phuong trinh:
X+y+z-3=0.

Céau22. ChonD
Tac6:0A=(3;1;-1),0B =(2;-1;4) = | OA;OB |=(3;-14;-5) Ia VTPT cia(OAB)
Mt phang (OAB)C(’) VTPT |é1(3 =14 ; —5) va di qua O(O;O;O) nén co6 phuong trinh:
3x—-14y-5z2=0.

Céu23. ChonB
Vécto U =(2;-1;3) 1a mot vécto chi phuong cta duong thang d , vi (P) Ld nén (P) nhan
U = (2;-1;3) lam mot vécto phéap tuyén. Vay phuong trinh mit phang (P) la

2(x-1)—-(y-0)+3(z-2)=0<=2x-y+3z-8=0.

Cau 24. Chon A
n, =(1;1;3)va n, =(2;-1;1) 1an luot la cac vecto phap tuyén ciia hai mat phang (Q) va (R).

Vi mit phiang (P) vudng géc véi hai mit phiang (Q) va (R) nén ta chon vecto phéap tuyén mit
n

phing (P) 1a n=n;n, | =(4;5;-3).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Ma mit phing (P) di qua diém B(2;1;—3) nén phuong trinh mit phing (P) la
4(x—-2)+5(y-1)-3(z+3)=0 <> 4x+5y—-3z-22=0.
Céu 25. ChenD
Gid sirmt phang (P): ax+by+cz-18=0 cét 3 truc toa do Ox,0y,0z lan luot tai A, B,C.
Do AeOx = A(x,;0;0); BeOy=B(0;y;;0); CeOz=C(0;0;z.).
Vi G(-1;-3;2) latrong tam tam giac ABC nén:

X, +0+0

-1
3 X, =—3
0+y—38+0=—3@ Vs =—9= A(-3;0;0),B(0;-9;0),C(0;0;6).
-6
0+0+2z. 9 Zc
3

Do A,B,C (P) nén mp(P) c6 phuong trinh:is+l9+é=1@—6x—2y+3z—18=o.

Suyra: a=-6;c=3.Vay a+c=-3.
Céu 26. Chon A
Goi A(a;0;0), B(0;b;0), C(0;0;c). Tird6 tacod OA=|al, OB =|b|, OC =|c|

5 5 . X z
Mat phang qua cac diém A,B,C c6 phuong trinh theo doan chan: 2 + y +—=1 (P) :

b c
. .. 1 3 2 .
Vi M e(P) nén Syt V OA=0B=0C = |a| =|b| =|c|
Tur d6 ta c6 hé phuong trinh:
1_§+Z:1
a b c
a=b=c
132, et (et
13,2, |a b a=b a=b=-c a=b=-c=-4
a b ¢ <ila=p =S = <la=-b=c=6
= bl = 2= 3.2 |asb-c=2
ol =le b=c a b c S
[bz—c a=-b=c
13,2
a b c
| la=-b=-c

Viy ¢6 3 mit phang thoa man.
Céu 27. ChonB
Goi | latam cua mat cau. Khi do 1(1;0;2).

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 28.

Cau 29.

Mat phang (a) tiép xdc véi (S) tai diém A(L3;2) nénnhan IA=(0;3;0) lam vécto phap tuyén.
Mt khac mat phang (e) di qua diém A(1;3;2) nén c6 phuong trinh tong quat («):y-3=0.

Chon B

~—_—M
(@) (P)=(a):2x+2y—z+d =0(d = -3).
Mit cau (S) c6 tam 1(1-2;3), ban kinh R = 243.
Goi (H) 1a khdi non thoa dé bai véi dudng sinh | = R=243.
Pit Xx=h=d(l,(a)). Khi d6 ban kinh dudng tron day hinh nén : r =~/12—x* .

Thé tich khéi nén: v %;;(12— X?)x, v6i 0<X<2y3.

(H) =

Xét su bién thién ciia ham sb : f (x) = %;;(12 —x%)x trén 0<x< 2\/§.

0 2 243

f(e) - 0 -

o | __— T

Khi d6 (x) dat gia tri 1on nhét tai Xx=2, hay d(I,(«)) =2

Vay 1d(l, () =2 <

|2.1+2.(-2) -3+d| {d—5=6 {d =11

=2< = .

22 422 4 (<12 d-5=-6 [d=-1
Chon D

Mit cau (S): x2+y2+(z—1)2 =4 c6 tam 1(0;0;1) vaban kinh R=2.

Do AB, AC, AD labatiép tuyén ciia mat cau (S) véi B, C, D lacac tiép diem nén:

AB = AC = AD ,
{,B lc—|p_g = A 1atruc ciia dudng tron ngoai tiep ABCD = 1A L (BCD).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 30.

Cau 31.

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.

L
E Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Khi d6 mat phing (BCD) ¢ mot vecto phép tuyén n=1A=(2;2;1).
Goi J 1athm cua dudng tron ngoai tiép ABCD=J e 1Ava 1J L BJ.

2 —_— e
Taco: AIBA vubng tai B va BJ L 1A nén: IB* = 1J.IA= 1J =%=g:> 1J =gIA.

bit J(x;y;z):ﬁ:(x;y;z—l), ﬁ:(Z;Z;l). ﬁ:ﬂﬁ:\](g;g;l—).
9 999
- . 8.813) . |, . A (moun\ s .
Mt phang (BCD) di qua J 9igig ) Ao vécto phap tuyen fi=(2;2;1) c6 phuong trinh:

2(x—§j+2(y—§j+(z—5j:0:>2x+2y+z—5:0.
9 9 9

Chon C
Céach 1:

Goi A(XO;O;O), B(O;y0 ;0) , C(O;O;ZO). Khi d¢6 mat phing (P) c¢6 phuong trinh theo doan

chan 1a: i+l+i=1.
XX Yo %
Taco: AH =(a—x,;b;c), BC=(0;-Y,;2) , BH =(a;b—y,:c), AC =(~%,;0;2,) .
Vi H la truc tam tam giac ABC nén ta co hé:
c a’+b* +c?
N Yo=p % Yo=—p
AH.BC=0 —by, +cz,=0
— c a’+b® +c?
BH.AC=0 < {-ax,+cz,=0 < xozgz0 = XO:T
H <(ABC) a,b. ¢4 a b c_, a’+h” +c?
X Yo 2o c_+c_+__ Zy =
z c
izo fzo 0
a b
Thay vao phuong trinh mat phiang (P) ta duoc: ax + by + ¢z =1.

a’+b?+c? a’+b®+c? a’+b?+c?
Hay (P):ax+by+cz—a*—b?—c’=0.
Cach 2 : Ta chirng minh duwgc OH L (ABC)hay OH L(P). Do d6 mit phang (P) qua H va

z

nhéan O—H(a;b;c)lém véc to phap tuyén co phuong trinh 13
a(x—a)+b(y—b)+c(z-c)=0< ax+by+cz—a’—b*-c*=0.

Chon B
Goi H latructam AABC.

. [BH LAC
Ta :{ = AC L (OBH)=> AC L OH (1).

OB L AC




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 32.

Céau 33.

Chung minh tuong tu ta ¢c6: BC L OH (2) . Tu (1) , (2) =0H L (ABC) .

1 1 1 1

+ + = :
OA*> OB?> 0OC? OH?

Ta co:

1 1 1
2 T Rz T A~z
OA® OB° OC

Vay dé biéu thuc dat gia tri nho nhat thi OH dat gié tri 16n nhét.
Ma OH <OM nénsuy ra OH dat gia I6n nhit bing OM hay H=M .

Viy OM L (ABC)=> (P) c¢6 1 vecto phap tuyén 1a OM = (1;2;3).

Phuong trinh mat phang (P): 1(x-1)+2(y-2)+3(z-3)=0< x+2y+3z-14=0.

Chon B
Do (P) diqua A nén 3a+2b+c—27=0 ; Do (P) diqua B nén —3a+5b+2c—27=0

Do (P)L(Q) nén 3a+b+c=0

3a+2b+c=27 a=6
Tur do, tacd hé phuong trinh < -3a+5b+2c=27 < <b=27 .
3a+b+c=0 c=-45

Khid6 S=a+b+c=6+27-45=-12.

Chon D

)

Liy diém A(0;-12) thudc dudng thing d .
Goi H 12 hinh chiéu vuong goc ciia A 1én mit phang (P).
Goi E,K lan luot 1a hinh chiéu vudéng goc cia H 1én mit phang (Q) va duong thang d .

Tacé: AH L(P),HE L(Q):((P),(Q)): AHE = . Xét comzﬁg%

Pé a c6 sb do nho nhat khi cose 16n nhit < E =K. Luc d6 mit phang (Q) chira duong thang
d vavudng goc véi mit phing (HAK).

Mit phang (AHK) la mit phing cha duong thang d va vudéng véi mit phang (P)

=N, = [Gd n, J 1 mot vecto phap tuyén ctia mit phang (AHK)

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Céau 34.

Céau 35.

Cau 36.

Céau 37.

E LEARN

Suy ra mdt vecto phép tuyén cua mat phing(Q) =n, =[ﬂ \ ,ﬁAHK]:(—6;—6; 6) = phuong trinh
mit phiang (Q): X+y—-z+3=0.

Chon D

Vi AB L (P) nén matphing (P) cé mot véc to phap tuyén 14 AB = (2;—3;4), do d6 phuong trinh

mat phang (P) c6 dang 2x—3y+4z+d =0, tr day tim duogc D(—%;O;O) : E(O;%;O) :

d d d
F(O;O;—%) suy ra OD:Q, OE :%, OF =¥.Mét khac tor dién ODEF c6 OD,OE,OF doi
At A C 1 (d)* 3 A .
mot vudng goc nén V... =EOD.OE.OF <:>?=E<:>|d|=6<:> d =+6.Vay phuong trinh

mat phang (P) 1a 2x—3y+4z+6=0.
Chon C
Goi A(a;0;0),B(0;b;0),C(0;0;c)la giao diém cua mat phang (P)va cac truc toa do.

:>(P):§+X+E=1
a b c
, M e (P) g—gﬁz a=-8b=-4c=2
Theo gia thiét co: 1 1 o <la=8b=-4c=-2.
OC=20B=70A |C|=%|b|=l|a| a=16,b=-8,c=4

Vay c6 3 mat phang thoa man.

Chon A

(S) cotam 1(L2;3) , ban kinh R =4. Duong tron thiét dién c6 ban kinh r=4.

— mjt phing (o) quatam 1 .

() choa Oy = (a):ax+cz=0.Ma | e(a)=a+3c=0=a=-3c.

Chon c=-1=a=3=(«a):3x-z=0.

Chon A

+Mat cau (S) cotam 1(1;2;-5)vabankinh R=4

+ Goi A la dudng thang di qua 2 diém A va I . Véc to chi phuong cta duong thing A 12

u=1A=(0;0;4)

x=1
= phuong trinh duong thang A 1a: {y =2 (teR).
z=-1+4t

+ Vi A(L2;-1) thude mat cau (S) nén AB c6 d¢ dai 16n nhit < AB la duong kinh < B 1a

giao diém con lai ctia dudng thing A va mit cau (S) :

+ Be A= B(12;,-1+4t). Be(S):>(1—1)2+(2—2)2+(—1+4t+5)2 :16<:{t_

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 38.

Cau 39.

Cau 40.

Céu 41.

+Véi t=0=B(12-1).
+Véi t=-2=B(1;,2,-9)

Vay a+b+c=1+2-9=-6_

Céch 2: Vi A(L2;-1) thude mit cau (S) nén AB c6 do dai I6n nhat <> AB la dudng kinh, tirc
la | 14 trung diém cua doan AB.

Chon D

Mit phang di qua cac diém A,B dong thoi cit tia Oz tai C(0;0;c), ¢>0 c6 phuong trinh 1a
X 'y z

—+=+—=1.
1 1 ¢

Mat Khac: Vgpee = % = %.OA.OB.OC = % <c=1.

Vay phuong trinh mat phang can tim c6 dang §+%+% =1 x+y+z-1=0.

Vay a=b=1, c=-1=a+3b-2c=1+3.1+2=6.
Chon B
Goi M (x; y;z) 1a diém thudc mat phang (P) can tim.

Taco d(M.(0))=d(M.(0 o Proy+azrd Proyraz+g & 3x—y+4z45=0.
| > \/% \/%

Vay phuong trinh mit phang (P) la: 3Xx-y+4z+5=0.

Chon B

Goi H,K lan luot 1a hinh chiéu cia A, B trén mit phiang (P).

Khi d6 theo gia thiét ta c6: AB=3, AH =6, BK =3.

Do d6 A B & clng phia v6i mat phing (P)

Lai c6: AB+BK>AK > AH =H =K.

Suyra A B,H laba diém thang hang va B la trung diém ciia AH nén toa d6 H (5; 6;—1).

Vay mit phing P diqua H(5;6;—1) vanhan AB =(2;2;~1)1a VTPT c6 nén phuong trinh
2(x=5)+2(y-6)-1(z+1)=0< 2x+2y-z-23=0.

Theo bai rathi (P):—4x-4y+2z+46=0,nén a=-4,b=-4,c=2,

Vay T=a+b+c=—6.

Chon A

AB=(1;2;7), AC =(-4;4;-4).

Mat phang (ABC) qua diém A(L;3;2) va cd mot vecto phap tuyén la
ﬁ:[ﬁ;ﬁ]:(—%;—m;m).

Vay phuong trinh mat phing (ABC) : -36(x-1)-24(y-3)+12(z-2)=0 hay

3Xx+2y-z-7=0.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Cau 42.

Céau 43.

Cau 44.

E LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.

a=2
=><{b=-1=a+b+c=-6.
c=-7
Chon C

Gia sir mp(P) 1a mat phang tiép xdc véi ca ba mat cau (S,), (S,), (S,).

Xét vi tri twong ddi gitra 3 mat cau (S,), (S,), (S;) cobankinh lanluot a1, 2, 4.
AB=3=R +R,=1+2 = Mitcau (S,) va (S,) tiép xtic ngoai.

AC=4<R +R,=1+4 = Mitcau (S,) va (S;) cit nhau.

BC=5<R,+R,=2+4 = Mitcau (S,) va (S,) cétnhau.

s@2)

(X)

Tur vi tri trén ta c6 nhan xét: tdm cua ca ba mét cau phai nam veé cling 1 phia so véi mp(P).

= C6 hai mp(P) théa man dé bai = Chon dap an C.

Chon D

Goi (@) la mat phang can tim va n()1a mot véc to phap tuyén cua mat phang (e) .

Mat phing (P):3x—-2y+z+4=0 co véc to phap tuyén n,(3;-2;1) ; mat phang

(Q):5x—4y+3z+1=0 cb véc to phap tuyénn, (5;-4;3).

Ta co: {(a) L(P)
(a) L(Q)

Mat phing () qua A c6 véc to phap tuyén N(,) nén c6 phuong trinh la:

= ﬁ(a) =[FTP;%]=(—2;—4;—2).

—2(x-1)-4(y-2)-2(z-3)=0 < -2x-4y-22+16=0 < («):3x+6y+32-24=0.

Vay a+b+c=3+6+3=12.
Chgn C

Tur gid thiét ta c6 C(110), B,(10;1), D, (0;11).

Goi d 1a giao tuyén cua (P) va (BB,D,D), E I trung

diém cia AC; K 1a hinh chiéu vudng géc ctia E trén d . Ta

d LEK

co {d g L (ECK)=((P).(BB,D,D))=EKC.

Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Do d6 sin((P),(BB,D,D))=sin EKC=§—EZ§§1 =% suy ra goc gitta mt phang (P) va

(BB,D,D) nho nhét bang 30". Dau "=" xay ra khi d vudng géc v6iCD,, mit khéc d vudng goc
voi AC suyra d ciung phuong véi [TQTC] Do d6
CD; =(-1;0:1); AC =(1:1,0); ne =| [CD;, AC |,CD; | = (1,2:2)
Vay (P):x+2y+z-3=0,dodé a+b+c=4
Cau 45. ChonB
Tac6 OP =(2,1,3) ; MN =(-1,-1,-2)
Tir d& bai ta c6 vecto phap tuyén cia mt phing (@) 1 ﬁ:[@,W] =(L1-1)
Mat phing (@) di qua M (12;4)va nhan n=(L1-1) vecto phap tuyén nén phuong trinh tong
quat () la:
(x-1)+(y-2)—(z2-4)=0<x+y—-z+1=0.
Vay A=1,B=-1C=1=A+B-C=-1.
Cau 46. Chon A
Tacé: AB=(-1;-2;5), n, =(2;-1;3). Goi (@): ax+by+cz+5=0.
Ta c0: mat phang (&) nhan ﬁ:[ﬁ,ﬁ]:(—l;l&S) 1am vecto phép tuyén.
Do d6 (a): —x+13y+5z+D=0.
Mt phang («) qua A(3;1;-1) nén: -3+13.1+5.(-1)+ D=0 <> D=-5.
= (a):—x+13y+52-5=0 hay («):x-13y—-5z+5=0.
Suyraa=1; b=-13; c=-5.
Vay a—b+c=09.
Cau 47. ChonD
Mit cdu (S) c6 tam 1(LL1) béan kinh R =243.
Xét diém M (a;b;c); A(X; y;2) ta cd hé diéu kién:
(x=2)*+(y-1)*+(z-1)" =12
Al? + AM? = IM?
a—-2b+2c+11=0

(x=2)* +(y-1)* +(z-1)* =12 (1)
12+ (x-a) +(y-b)* +(z—c)’ = (a-1)* +(b-1)* +(c-1)*(2)
a-2b+2c+11=0 (3)

Lay — theo vé co:

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Céu 48.

Cau 49.

E LEARN

(x=07+(y=1)7 +(2-2)° =122+ (x=a)" +(y=b)" +(z-c)" | =12-[ (a-1)" + (b-1)" + (c-1)’ |
<(a-1)x+(b-1)y+(c-1)z—a-b—-c—-9=0.

Véy mit phing qua ba tiép diém 1a (Q):(a-1)x+(b-1)y+(c-1)z—a—-b-c-9=0.

Két hop v6i suy ra mit phang nay luén di qua diém c6 dinh (0;3;-1).

Chon D
Tir gia thiét taco a>0,b>0,c >0 va thé tich khéi tir dien OABC 14 V, 5 =%abc.
. . < % 2 . X 'y Z
Ta c6 phuong trinh doan chan mat phang (P) c6 dang E+E+E =1.
Ma M e(P):>£+1+£=l.
a b c
A I P £ ) 1 11 1
Ap dung bat dang thac cosi cho baso taco: 1=—+—+—>33— = abc > 27.
a b c abc

Do d6 Vg, = %abc > % Pang thirc xay ra khi va chi khi a=b=c=3.

Vay min, =%<:>a=b=c=3.Khi d6 a+2b+3c=18.

Chon C
Goi H, K lan luot 1a hinh chiéu cua S 1&n mit phang (ABC) va duong thang AB .

— goc giita SC va mit phang (ABC) la goc SCH =60°.

33

= SH =SC.sin60° = —

2

Goi K (1+t;4t;-1-t)e AB = SK =(t;4t-3;-3-1).

Goi @ la mot vecto chi phuong cua duong thang AB . Theo dé ra @ = (1; 4 —1) .

Taco SKiAB:S—K.@:0<:>t+16t—12+3+t:O<:>t:%:> K(%;Z;—gj
:>ST<=(£;—1'—Z):>SK= 1+1+4—9=ﬂ =SK=SH =H =K.
2 2 4 3 2

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 50.

Khi d6 SK L(ABC). Chon vecto phap tuyén cua mp(ABC) la HZWZ(%;_L_E) ta co

phuong trinh mat phang (ABC) la: %[X—§j—(y—2)—z(x+gj20<:>X—2y—7Z—8:O

2 2
S
M ‘

Cach 2: (ABC) chira diém M (L0;-1) nén loai d4p é4n B, D. Vecto phap tuyén cua (ABC)

vubng goc vai vecto chi phuong ciia dudng thang AB nén chon C. Phuong 4n nhidu kém!

Nhan xét: Khi 6 diém A, B,C clng véi ba trung diém cta ba canh bén caa hinh chép S.ABC
nam trén mot mat cau thi cac mat bén caa hinh chép cut 1a hinh thang can suy ra SA=SB=SC.
Ma SK L (ABC) nén K 1a tam dudng tron ngoai tiép AABC. Do d6 AABC vubdngtai C néntam
mit cdu qua 6 diém A, B,C cling véi ba trung diém caa ba canh bén cua hinh chép S.ABC la K
. Pé nén hoi phuong trinh mat cau di qua 6 diém trén.

Chon D

Cach 1:

Ta dé dang ching minh duogc 4 diém A, B,C,D tao thanh ta dién. Goi («) 1a mat phang can tim,
ta xac dinh mit phang («) nhu sau:

M e (a) " AB

— giao tuyén cua (a) va (ABC)Ila Mx trong d6
() /] AB g T (ABC) &

Xét (@) va (ABC) co {

Mx// AB, MxnAB=K
Tuong ty ta cd giao tuyén ciia(a) va (BCD) Ia Ky trong d6 Ky//CD, KynBD=N
— (a)=(KMN)

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Tace: BN _BK_AM _ BN_AM _ BN _BD 430 _
BD BC AC BD AC AM AC 6

2
Vay tir gia thiét: (%) = AM?-1=> AM’=6=> AM =/6=AC .

= M ladiém ddi xang cua C qua A.

Vay chi ¢ 1 mat phang théa man yéu cau bai toén.

Cach 2:

Ta dé& dang chung minh dugc 4 diém A, B,C,D tao thanh ti dién.

Vi mat phang (a) song song véi AB,CD va cit 2 duong thang AC,BD lan luot tai M, N nén

BN BD\/_\/—

theo dinh Ii Talet trong khong gian ta co:
1 g gg A AC \/—

2
Vay tir gia thiét; (%) =AM2-1= AM?=6= AM =+/6=AC .

= M ladiém ddi xang cia C qua A.
Vay chi c6 1 mat phang thoa man yéu cau bai toan.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 1.

Céu 2.

Cau 3.

Cau 4.

Caub.

Cau 6.

Cau7.

Céau 8.

Cau 9.

Céu 10.

DANG 3. TIM TOA PO DIEM LIEN QUAN DEN MAT PHANG

Trong khong gian Oxyz , cho diém M (1;4;2) va mat phang («):x+y+z-1=0. Xéc dinh toa

do diém H 1a hinh chiéu vudng goc ciia diém M trén mét phang (a).

A. H(—%;g;—%j. B. H(1;4;,-4). C. H(-1;2;0). D. H(3;6;4).

Trong khong gian Oxyz, cho hai diém A(L7;3), B(2,1,9). Trung diém M clia AB c6 toa do
la:

A. M(g;4;6j. B. M(3,8,12). C. M(1-6:6). D. M(%;—B;Bj.

Trong khong gian Oxyz , hinh chiéu cia diém M (1;2;3) trén mat phang (Oxy) la

A. (1,2;0). B. (10;3). C. (0;2,3). D. (0;0;3).

Trong khong gian vé&i hé truc toa d6 Oxyz , cho diém M (1; —2;3). Tim toa do diém A I hinh
chiéu vudng goc cia M 1én mit phang (Oyz) .

A. A(1;-2;3). B. A(1;,-2;0) . C. A(1;0;3). D. A(0;-2;3).

Trong khdng gian Oxyz , cho mit phang (P):2x+Yy—z-6=0. Piém nao sau day khong thudc
mit phang (P) ?

A. (0;3,-3). B. (3;0;0). C. (3;11). D. (3,2,-2).

Trong khong gian véi hé toa d6 Oxyz , mat cau (S) qua bdén diém A(3;3;0), B(S; 0;3),
C(O; 3; 3), D(3; 3; 3). Phuong trinh mit cau (S) la

A. (x—gjz+(y—gj2+(z—gj2 :¥ . B. (x—gjz+(y+gj2+(z—gjz :2747.
C. [x—gj +(y—gj +(z+gj :2747 D. (x—gj +(y—§j +(z—gj :2747.

Cho 4 diém A(-2-1;3), B(2;3;1), C(123), D(—4;1;3). Hoi c6 bao nhiéu diém trong bén

diém da cho thugc mat phang (a) 'X+y+32-6=07?

A. 3. B. 2. C. 4. D.1.

Trong khéng gian Oxyz , mit phang 3x -5y +2z—2=0 di qua diém nao sau day?

A. M (1;2;-1). B. N(1;1;-1). C. P(2;0;-3). D. Q(1;0;-1).

Trong khong gian Oxyz , mat phang (P):x—2y+3z-10=0 cit truc Ox tai diém c6 hoanh d¢
biang

A. 10. B. -10. C.5. D. 0.

Trong khong gian Oxyz , cho mat phang (P): x—2y+z—5=0. Diém nao dudi dy thudc (P)?
A. Q(2;,-15). B. P(0;0;-5). C. M(316). D. N(-5;0;0).

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Céau 11.

Cau 12.

Céau 13.

Céau 14.

Céau 15.

Céau 16.

Cau 17.

Cau 18.

E LEARN

Trong khong gian voi hé toa dd Oxyz, cho A(2;0;0), M (1;1;1). Mit phing (P) thay d6i qua
AM cit c4c tia Oy, Oz lan luot tai B, C. Khi mit phang (P) thay doi thi dién tich tam gidc
ABC dat gia tri nho nhat bang bao nhiéu?

A. 56. B. 24/6. C. 46. D. 3.6.
Trong khdng gian Oxyz, cho tam gidc ABC véi A(10;0), B(0;0;1) va C(2;11). Goil (a;b;c)
1a tam duong tron ngoai tiép tam giac. Khi d6 a+2b+c bang
A 2. B. 4. C. 3. D. 5.
Trong khong gian Oxyz cho hai mat phang (P):x—y+2z-3=0, (Q):x—y+2z+3=0 ¢6 bao
nhiéu diém M cé hoanh do nguyén thuoc Ox sao cho tong khoang cach tir M dén hai mat phang
(P), (Q) bang khoang cach gitra (P) va (Q).
A 2. B. 4. C.6. D.7.
Trong khong gian véi hé truc toa do Oxyz , cho hai diém A(3;1;7), B(5;5;1) va mat phang
(P):2x—y—-z+4=0. Piém M thuoc (P) sao cho MA=MB=+/35. Biét M ¢6 hoanh d¢
nguyén, tacé6 OM bing

A 242 B. 2/3. C. 32. D. 4.

Trong khong gian véi hé toa do Oxyz , cho hai diém A(L0;0), B(0;0;1) va mat phing
(P):2x-2y-z+5=0.Timtoad¢ diém C tréntruc Oy sao cho mat phiang (ABC) hop véi mat
phang (P) mot goc 45° 1a
A. c(o;-”“@o} B, c(o;i;oj. C. c[o;%ﬁ;o}. D. c(o;—l;oj.

0 4 2 4
Trong khong gian Oxyz cho A(-1;-1;0) , B(0;1;0), M (a;b;c) véi (b<0) thudc mat phang

(P):x+y+z+2=0 sao cho AM =+/2 va mat phing (ABM) vuéng géc véi mat phang (P).
Khi d6 T =2a-4b*+c bing

A. -8. B. 7. C. 28. D.-17.

Trong khong gian véi hé toa d6 Oxyz .cho hai diém A(L0;2),B(3;1-1). vA mit phing
(P):x+y+z-1=0. Goi M(a;b;c)e(P) sao cho \3M—A—2m\ dat gia tri nho nhit. Tinh
S=9a+3b+6¢C.

A. 4. B. 3. C. 2. D. 1.

Trong khéng gian voi hé toa do Oxyz , cho diém M (4;1;9). Goi (P) la mat phang di qua M va
cat 3 tia Ox, Oy, Oz lan luot tai cac diém A, B, C sao cho (OA+OB+OC) dat gia tri nho nhat.
Tinh khoang cach d tur diém 1(0;1;3) dén mt phang (P).

-2 B.d=22, c.d=2 D.d=2.
5 5 7 7

A. d

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 19.

Cau 20.

Céau 21.

Trong khong gian Oxyz cho ba diém A(0;L1) ; B(L10) ; C(L0;1) va mit phang
(P):x+y—-z-1=0.Diém M thudc (P) saocho MA=MB =MC . Thé tich khdi chép M.ABC Ia

AL B. <. c.l p. L.

4 2 6 3
Trong khéng gian Oxyz cho ba diém A(2;0;1),B(1;0;0),C(1;1;1) va mat phang
(P):x+y+z-2=0.DiémM (a;b;c) nam trén mat phang(P) théa mdn MA=MB =MC . Tinh
T=a+2b+3c.
A. T=5. B.T=4. C.T=3. D.T=2.

Trong khong gian Oxyz , cho mit phang (P):3x—3y+2z+37=0 va cic diém A(415),
B(3;0;1) , C(-12;0). Biét rang c6 diém M (a;b;c) thugc mat phang (P) dé biéu thic

MAMB + MB.MC + MC.MA dat gia tri nho nhat. Biéu thirc a2 +b? —¢? c6 gia trj 1a
A. 69. B. 61. C. 18. D. 22.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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DAP AN CHI TIET
Caul. ChonC
Mit phang () c6 vecto phap tuyén ﬁ:(l;l;l).
Vi MH L (&) nén dudng thang MH ¢6 vecto chi phuong G=(1;1;1).
X=1+t
Phuong trinh duong thing MH 1a: Sy =4+t (teR) = H (1+t;4+t;2+t).
z2=2+t
Ma He(a) e l+t+4+t+2+t-1=0<t=-2. Vay H(-1;2;0).
Cau2. Chon A

Trung diém M cua AB ¢o toa do la: (122;721;3;9j=(g;4;6j,

Cau3. ChonA
M3t phang (Oxy) c¢6 phuong trinh 1a z=0. Phuong trinh duong thang (d) di qua diém M va

vudng goc véi mat phang (Oxy)la:<y =2
z=t

Goi | 1a giao diém cua (d) va mit phang (Oxy). Vi | e(d) nén 1(3;2;t).
Do | €(Oxy)=t=0=1(12;0). Vay hinh chiéu cia M 1&n mat phang (Oxy) 1a I(12;0).

Cau4. ChonD

Toa d diém A 1a hinh chiéu vudng goc ciia M 1én mat phang (Oyz)la A(0;-2;3).
Cau5. ChonD

Taco: 2.3+2—(-2)-6=4=0 nén diém (3;2;—2) khong thudc mit phing (P).
Cau6. ChonD

Goi phuong trinh mit cau (S):x* +y? +2° —2ax—2by —2cz+d = O(a2 +b*+c¢®—d > O)

Vi mit cau di qua 4 diém nén:

3
a=—
18—6a—6b+d =0 _Ga—6b+d=-18 2
18—6a—-6¢c+d =0 —6a-6¢c+d=-18 b=§
= = 2
18—-6b—-6¢c+d =0 —6b—-6¢c+d=-18 3
27-6a—6b—6¢C+d =0 —6a—6b—-6Cc+d =-27 C:E
d=0
2 2 2

Suy ratam | §§§ ban kinh R = (éj +[§] +(§j :ﬁ.

222 2 2 2 2

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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2 2 2
Vay phuong trinh mat cau (x—%) +(y—gj +(Z—gj :g.

Cau7. ChonB
Thay lan luot 4 diém vao phuong trinh mat phang ta thay:
A(-2,-13): -2-1+3.3-6=0 = A thudc mit phing («).
B(2;3;1) : 24+3+3.1-6=2 = B khong thujc mit phing (a) .
C (1; 2, 3) : 1+2+3.3—-6=6 = C khong thudc mit phang (a) .
D(-4;1;3): 4+1+3.3-6=0 = D thudc mit phing ().
Vay c6 2 diém trong 4 diém trén thudc mat phang (a) .
Cau8. ChonD
Thay lan luot toa d6 cac diém vao phuong trinh mat phang.
Ta nhan thay toa do diém Q thoa man phuong trinh, suy ra diém Q thudc mat phang da cho.
Cau9. ChonA
Goi (P)MOx=A(X,;Ya:Zs) = Y, =0va z, =0.
Ae(P)=x,-2.0+3.0-10=0< x, =10.
Cau 10. ChonC
Thay toa do cac diém Q, P, M, N vao phuong trinh mat phang (P)

Ta c6 véi toa d6 cua diem M thi 1-2.1+6-5=0.Vay M €(P).

Cau 1l. ChonC
Gia st B(0;b;0); C(0;0;c) vai (b,c>0).

Phuong trinh mat phéng (P) diqua3 diém A, B, C Ia; §+%+§=1.

Do M(l;l;l)e(P):>1+£:£<:>b+C:E.
b ¢ 2 2
Taco: AB=(-2;b;0), AC =(-2;0;c).

Dién tich tam giac ABC la: S qc :%‘[E,E]‘:%\/bzcz+4(b2+c2).

2 2
Mat khéc, (%} zbcc{bfj —bc>0=bc>16; b*+c?>2bc>32.

Do d6, Spec > %\/162 +4.32 S, 246 . Vay S, .. =46

Cau 12. ChonC
Tacé AB=(-10;1),AC =(L11).

Mat phing (ABC) c¢6 VTPT ﬁ:[ﬁ,ﬁ]:(—l;z;—l) di qua A co phuong trinh la:

-1(x-1)+2y-z=0<—x+2y-z+1=0.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Taco
IA=IB (a-1)"+b*+c* =a? +b? +(c-1)’
IB=1IC o1a’+b*+(c-1)" =(a-2)" +(b-1)" +(c-1)°
| emp(ABC) —a+2b-c+1=0
—2a+2c=0 a=1
< J4a+2b=5 = b:%:>I(l;%;lj:a+2b+c=1+1+1=3.
—a+2b-c+1=0 c=1

Céau 13. ChonD
Do M eOx=M (a;0;0), acZ.

-9+
12 4 (-1)" +22

Lay A(0;-3;0)e(P). Do (P)//(Q)=d((P).(Q))=d(A/(Q))= =+/6.

Taco: d(M,(P))+d(M ’(Q)):d((P)’(Q))Q\/P +|?—_1j|2+22 +J12+|?—+1?|2 +22 -

ola-3+ja+3=6 (1).
+TH1:V6i a<-3 thi (1)>3-a-a-3=6<a=-3(tm).
+TH2 : Vi —3<a<3 thi (1)<—a+3+a+3=6<6=6 ludn dung.
Do acZ nén ae{-2;-1;0;1;2}.
+TH3: Véi a>3 thi (1)< a—-3+a+3=6<a=3 (tm).
Vay co 7diém M cé hoanh do nguyén thuoc Ox thoa man yéu cau bai toan.
Céau 14. Chon A
Goi M (a;b;c) véi acZ, beR, ceR.
Taco: AM =(a-3;b-1;c-7) va BM =(a-5;b-5;c-1).
Me(P
(Me(P) =(P) ,
Vi E <> < MA? = MB? nén ta c6 hé phuong trinh sau:
MA=MB=v35 | ., .
2a—-b-c+4=0 2a-b-c=-4
(a—3)" +(b-1)" +(c-7) =(a—5)"+(b—5)" +(c 1)’ <> 4a+8v—12c=-8
(a-3) +(b-1) +(c~7)" =35 (a-3) +(b-1)"+(c-7)" =35

b=c b=a+2 a=0
& qc=a+2 &c=a+2 <<b=2,(do aeZ).

(a—=3) +(b-1)° +(c-7)°=35 (3a°-l4a=0 [c=2

Taco M (2;2;0). Suy ra OM =22,

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Cau 15. ChonD
Goi C(0;c;0)eOy.
Tacé: AB=(-10;1) , AC =(-1c;0).
Vecto phap tuyén caa mat phing (ABC) 1a: ng. = [ﬁé E] =(—¢;-L—c).
Vecto phap tuyén caa mat phing (P) la: n, =(2;-2;-1).

Theo gia thiét ta co:

cos[(ABC),(P)]z‘cos(@,ﬁ) = C0s45°
—.2+(-1).(=2)+(-c).(-1 - —2Y
Y IO o X B -
V2 (D (0 (e () (0 2t 292t 2
< 16¢*+8c+1=0 <:>(4c+1)2:0<:>c:—%.
Vay toa do diém C Ia: c(o;—%;oj.
Céau 16. ChonD
AB =(1;2;0) . I
. = N(aBM) :[AB, AM]:(ZC;—C;—2a+b—1)
AM =(a+1;b+1;c)
M(a;b;c)e(P) [a+b+c+2=0 (1)
Ta c6 hé phuong trinh: { AM =+/2 o (a+l) +(b+1)+c2=2 (2)
N(agm).N(p) = 0 —2a+b+c-1=0 (3)
. . ~|b+c=-1 c=-1-Db c=1
Tu (1)va (3) suy ra a=-1. Do do: {bz+cz+2b=1<:>{2b2+4b=0®{b:—2(b<0)

Vay M (-L-2,1) nén T =2a—4b* +c=-17.

Cau 17. ChonB
Goi I(m;n; p) 1 diém théa man: 3IA—2IB =0.
Tacé 1A= (1—m;—n;2— p);IB=(3-m;1-n;~1-p).

3(1-m)-2(3-m)=0 m=-3
3IA-2IB=0<13(-n)-2(1-n)=0 < {n=-2 = 1(-3,-2;8).
3(2-p)-2(-1-p)=0 |p=8

Taco ‘3W—ZW‘ =\3(W+ﬁ)—2(m+ﬁ)\ =\W =MI.

Khi do,

3W—ZW‘ dat gi4 tri nho nhat, M € (P) <> MI nho nhit, M € (P)

<M 1a hinh chiéu vudng goc cua | trén (P).

Thuee hién swu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Goi A la dudng thiang qua | va vudng goc voi (P). Khi d6 A nhan vecto phap tuyén cua (P) 1a

X=-3+t
n=(LL1) lam vecto chi phuong = A:{y =-2+t.
z=8+t
2
=3 o
X=-3+t 11 a__g
| y=-2+t =73 8
Toa d6 M la nghiém cua hé o =><<b=—= =S=9+3b+6c=3.
=8+t y——§ 3
X+y+2-1=0 3 |22
2 73
3

Céau 18. ChonC
Goi A(a;0;0),B(0;b;0),C(0;0;c) véi a,b,c>0.
Ta c6 phuong trinh (P): §+%+§:1 va (OA+OB+0C)=a+b+c.
N 4 1 9
Vi M (4;19 P)=>—+—+—-=1(1
(419)<(P)= 2+ 2 %1
Ap dung bat dang thic Cauchy-Schwarz (Bunhiacopxki) ta co

(2+1+3)° (\/_\/_+\/_\/_+\/_\/_T [4+i+ij(a+b+c).

Két hop véi (1) suy ra a+b+c>36.

2_1.3 a=12
DAu bing xay ra khi va chi khi Z ;’ gc =1b=6 .
—+-+-=1 c=18
a b c
Do d6 OA+OB+OC dat gia tri nhé nhat bang 36 khi va chi khi a=12,b=6,c =18
y Z
Khi dé ph trinh (P):—+=+—=
i d6 phuong trinh (P) >t 518
1 3
—+—-1
6 18 ‘ 24

Vay khoang cach cantimla d =d (1,(P))= ) ; =
BEOECO
12 6 18

Nhan xét.

C6 thé sir dung hé qua bat dang thuc Cauchy-Schwarz dudi dang sau
2 2 2 b 2

a_+b_+c_2u véi a,b,ceR va x,y,z>0.
X Yy 7 X+y+z

Déu " =" xay ra khi va chi khi =2 ¢
Xy

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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2 2 2 2
Khido 1= 2 4L, 3, (2+1+3) 36
a c a+b+c a+b+c

suy ra a+b+c>36.
Cau1l9. ChonC
Goi diém M (x;y; ).
Vidiém M thuoc (P) saocho MA=MB=MC nén
M e (P) X+y-2-1=0
MA=MB <{x°+(y-1)°+(z-1)° = (x-1)° +(y-1)° + z°
MA=MC X+ (y-1)°+(z-1)° = (x=1)* + y* +(z-1)?
X+y—-z-1=0 x=1
<<x-2=0 <1y=1=>M(IL1))
Xx—y=0 z=1
Taco
MA=(L0;0); m=(o;o;1):s[m,m]=(o;—1;0); W:(o;xo):[m’,W]W:—l

Vi, e = %\[m, ME | MC =% .

Céau 20. ChonB
M e(P) a+b+c-2=0
Taco: {AM?=BM? = {(a—2)" +b? +(c—1)° = (a-1)" +b*+¢?
AM*=CM* | (a=2) +b? +(c—1) =(a-1)’ +(b—1) +(c—1)

a+b+c=2 a+b+c=2 a=1
o q-2a-2c=-4sqa+c=2  <3b=0.Vay T=a+2b+3c=1+0+3=4.
—-2a+2b=-2 a-b=1 c=1

Cau 21. ChonB
Goi | 1a diémthoa IA+IB+1C=0= I (21,2).
Khi d6 ta c6 P = MAMB +MB.MC + MC.MA
(WA +1A) (W4 T8+ (M + TB) (M + C).+ (I + IC) (Wi + TA)
:3MI2+2W.(I_A+E+E)+ﬁﬁ+ﬁ.ﬁ+ﬁ.ﬁ:3Mlz+ﬁ@+@.ﬁ+ﬁ.ﬁ.
Vay P dat GTNN < MI dat GTNN <> M Ia hinh chiéu cua | 1én mat phang (P).

Xx=2+3t
Goi A 1a dwong thang qua | vavudng goc véi (P) = A:qy=1-3t.
1=2+2t

Taco M A nén M (2+3t;1—3t;2+2t).
Vi M e(P) nén 3(2+3t)-3(1-3t)+2(2+2t)+37=0 <t=-2 = M (-47;-2)
Vay a’ +b® —¢® =61.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

DANG 4. GOC - KHOANG CACH LIEN QUAN DPEN MAT PHANG

Cau 1.

Cau 2.

Céu 3.

Céau 4.

Cau 5.

Cau 6.

Cau7.

Cau 8.

Cau 9.

E LEARN

Trong khong gian Oxyz , biét hinh chiéu cua O 1én mat phang P 1a H 2;—1,—2 . S6 do goc
giita mit phang P véi mat phang Q : x—y—5=0 I

A. 30°. B. 90°. C. 60°. D. 45°.
Trong khong gian Oxyz , cho mat phang (P):—+/3x+y+1=0. Tinh géc tao boi (P) véi truc Ox

A. 60°. B. 30°. C. 120°. D. 150°.
Trong khong gian Oxyz, cho tw dien ABCD voi A=(1;2;1), B=(2;1;3), C=(3;2;2),

D =(1;1;1). Bo dai chiéu cao DH cua tir dién bing

A 4 g, V14 c. 4 p, 314
14 14 7 7

Trong khong gian Oxyz , cho mit phang « :4x—3y+2z+28=0 va diém | 0;1,2 . Viét
phuong trinh ciamatciu S c6tam | va tiép xtc véi mat phang « .
A S X+ y-1"+7-22=29, B.S X+ y-1"4z-2"=29.
C.S X+ y+1°+ z4+2°=841. D. S X+ y+1°+ z4+2°=29.
Trong khdng gian Oxyz , cho hai mat phang (P):x+2y+2z-10=0va (Q):x+2y+2z-3=0.
DPiém M la giao cua mat phang (P) véi truc Oz . Khoang céch tir M téi mit phing (Q) bang
Ad B. .. C. 3. D. 4.

3 3 3
Trong khong gian voi hé toa d6 OXyz , mit cau (S) cé tam | (—1; 2;1) va tiép xuc véi miat phang

(P):X—Zy—ZZ—Z:O c6 phuong trinh la

A (x—l)2+(y+2)2+(z+l)2 =9. B. (x+l)2+(y—2)2+(z—1)2 =3.
3

2

C. (x+1)+(y-2)" +(z-2)" =9, D. (x+1) +(y—2)" +(z+1)
Trong khong gian Oxyz , khoang cach gitra (P):x+2y+2z=0 va
(Q):x+2y+2z-12=0 bang:

A 2. B. 3. C.1. D. 4.

Trong khong gian Oxyz , khoang cach giira hai mat phang («): 2x—y-2z-4=0 va ():
—4x+2y+4z—4=0 bang

A 6. B. 2. c.%. p. 10

3
Trong khong gian cho hé truc toa dd Oxyz , tit ca cac diém M nam trén Oz c6 khoang cach dén

mit phang (P):2x—y—2z-2=0bang2 la
A. M(0;0;-4). B. M (0;0;0),M (0;0;-2).
C. M(0;0;2). D. M(0;0;2),M (0;0;,—4)

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 10. Phuong trinh mat cau tm 1(3;-2;4) vatiép xtc véi (P): 2x—-y+2z+4=0 Ila:

A. (x+3)2 +(y—2)2 +(z+4)2 =4?OO. B. (x+3)2 +(y—2)2 +(z+4)2 =%.
C. (x=3) +(y+2) +(z-4) = °°. D. (x-3)"+(y+2)" +(z—4) ==

Cau 11. Trong khong gian Oxyz, cho céc diém A(-3;0;0),B(0;-3;0),C(0;0;6). Tinh khoang cach tir
diém M (l;—3;—4) dén mit phang (ABC).
A. 4. B. 2. C. 1L D. 3.

Cau 12. Trong khong gian Oxyz , cho duong thang d :)(T_lz%:i2 song song véi mit phing

(P):x+y+z+2=0.Khoang cach giita d va (P) bing

A 243 . B.?. c.?. D. 3.

Cau 13. Trong khong gian Oxyz, mat cau tam 1(L;2;-1) tiép xac véi mit phang (P):x—2y+2z-1=0
¢6 ban kinh bang
A. 2. B. 4. C. % D. 9.

Cau 14. Trong khong gian véi hé toa do Oxyz , cho mit phang (P) cé phuong trinh: 3x+4y+2z+4=0
va diém A(L-2;3). Tinh khoang cach d tir A dén (P).

Ad=2 B.d=_
9 29

Cau 15. Trong khong gian Oxyz , cho ba diém A(L0;0), B(0;2;0)va C(0,0,3). Khoang cach tir goc toa

C.d= D.d=

-
o8

do dén mp (ABC) bing

A.g. B. C. —. D.E.
5 11 7

Cau 16. Trong khong gian toa d6 Oxyz, cho diém A(a;b;c) véi a,b,c € R\{0}. Xét Ia mit phiang thay

6

Wl

d6i di qua diém A . Khoang cach Ién nhit tir diém O dén mit phiang bing
A. JJa’+b*+¢c® . B. 2¢/a’ +b’+c* . C.3Ja’+b’+c* . D.4Ja*+b*+c* .
Cau 17. Trong khdng gian toa dd Oxyz cho diém M (L;2;3) . Mat phing thay ddi di qua diém M | cét ca
1 1

\ Y 1
¢ truc toa dd Ox,0y,0z lan luot tai cac diém A,B,C. Tim GTNN cua Q =
ucC loa do y an luot ta1 cac die ua Q OA? _|_OBZ +OCZ

1 1
A. V14 . B. —. C.14 . D. —.
V14 14

Cau 18. Trong khong gian Oxyz khoang cich gitta hai mdt phang (P):x+2y+3z-1=0 va
(Q):x+2y+3z+6=0 la

AL Bi C. 14 Di

Tz N Tz

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 19.

Céau 20.

Céau 21.

Céau 22.

Céau 23.

Céau 24.

Céau 25.

Trong khdng gian Oxyz , cho mit phing (P) di qua hai diém A(L; 2;3); B(3;-11) va song song véi

duong thangd : x;l _yt2_ 213. Khoang cach tir gbc toa do dén mat phang (P) bang

-1
3 5 5 c 31 o 17
101 77 \/101 77

Trong khong gian véi hé toa do OXxyz, cho mat phéng (P) :3x—2y—-2+5=0 va duong thflng
A:x—lz y—7: z2-3

. Goi (Q) 1a mit phing chira dudng thang A va song song véi (P). Tinh

2 1 4
khoang cach giita hai mat phing (P) va (Q).
9 9 3 3
A —. B. —. C. —. D. —.
V14 14 14 J14

Trong khdng gian Oxyz , khoang cach giita hai mat phang (P):x+2y+2z-10=0 va
(Q):x+2y+2z-3=0 bang:

A.Z. B.g. C. 3. D.

3 3
Trong khong gian véi hé toa do Oxyz , cho mat phang (P): 2X—2y+2+3=0 va diém

RIES

A(1;-2;3). Goi M (a;b;c)e(P) saocho AM =4. Tinh a+b+c.

A.g. B. 2. C.§. D. 12.
3 3

Trong khong gian toa do Oxyz, cho tir dién ABCD véi A(-1-2;4),B(—4;-2;0),C(3;-2;1) va

D(311) . D¢ cao cta tir dién ké tir D bang

A.3. B. 1 C.2. D.1/2
R . LA . . B X=5 y+7 z-12 . . .
Trong khéng gian vai hé toa do Oxyz, cho duong thang d : =T va mat phang

(ar):x+2y-32-3=0. Goi M 14 giao diém cua d véi (), A thuoc d sao cho AM =+/14 .

Tinh khoang cach tir A dén (a).

A.2. B. 3. C.6. D. \14.

X-5 y+7 z-12
2 -1

(a):x+2y-32-3=0. Goi M la giao diém cua d véi (), A thuoc d va cach () mot

khoang bang 3. Tinh do dai doan thang AM .

A.@_ 8.3 C. 247, o. V7.

Trong khong gian véi hé toa dd Oxyz , cho dwong thang d : va mit phang

Cau 26. Trong khong gian véi hé toa dd Oxyz , cho mat cau (S) co tam A thude duong thang

d

E LEARN

X=5 y+7 z7-12
2 2 -1
kinh bing /5. Biét ring giao diém M cua d voi () ciing thuoc (S), tinh ban kinh cia (S)

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

va cit mat phang (ar):x+2y—3z—3=0 theo mot duong tron c6 ban



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 27.

Céau 28.

Céau 29.

Cau 30.

Céau 31.

Céau 32.

Cau 33.

Céu 34.

A.@. B. 3. C. 2\14. D. J14.

Trong khdng gian Oxyz , cho hai mit phang song song (P) va (Q) lan lugt c6 phuong trinh
2x—y+2=0va 2x—y+z-7=0 . Khoang cach giita hai mit phang (P) va (Q) béng

A. 76 B. . C.7. D. 67 .
J6
Khoang cach gitra hai mt phang (a): 2x—y—-2z-4=0 va (f):2x—y—-2z+2=0 la
A 2. B.6. C.E. D.i.
3 3

Trong hé truc toa do Oxyz , cho diém H(2; L, 2). Diém H Ia hinh chiéu vudng goc ciia goc toa
dd O xubng mat phiang (P), s6 do géc gitta mt phang (P) va mat phang (Q):x+y-11=0 la

A. 90°. B. 30°. C. 60°. D. 45°.
Trong khong gian véi hé toa do Oxyz , cho mat phang (P) c6 phuong trinh: ax+by+cz-1=0

Véi ¢ <0 di qua 2 diém A(0;1;0), B(L0;0) va tao véi (Oyz) mét géc 60°. Khi do a+b+c

thuoc khoang nao dudi day?

A. (5:8). B. (8,11). C. (0;3). D. (35).

Trong khéng gian Oxyz , cho mat cau (S):(x-1)*+y*+(z+2)°=4 va duong thang
X=2-t

d:dy=t . Tong céc gia tri thuc cua tham s6 m dé d cét (S) tai hai diém phan biét A, B
zZ=m-1-t

va c4c tiép dién ctia (S) tai A, B tao véi nhau mot goc I6n nhat bang

A. -15. B. 3. C. -1. D. -2,25.

Cho khdi chép S.ABCD co day 1a hinh binh hanh, AB=3, AD =4, BAD =120°. Canh bén
SA=23 vudng goéc voi miat phang day (ABCD). Goi M, N, P lan luot 13 trung diém cac
canh SA, AD va BC, « la goc giira hai mit phang (SAC) va (MNP). Chon khang dinh dung
trong cac khang dinh sau day:

A 2e(60°;90°).  B.ae(0°;30°). C.ae(30°;45°). D.ae(45°;60°).
Trong khdng gian véi hé toa dd Oxyz, mat phang («) di qua diém M (1;2;1) va cét cac tia
Ox,0y,0z lan luot tai A,B,C sao cho do dai OA,OB,OC theo thi tu tao thanh mot cdp sb nhan
c6 cdng boi bang 2. Tinh khoang cach tir goc toa d¢ O téi mat phing ().

A2 g2 c W D. 921
J21 21 7

Trong khong gian vdi hé toa d6 Oxyz, cho cac diém A(O;Z;l), B(6;0;3), C(2;1;1). Khoang

cach tir C dén mat phang trung tryc ctia doan AB bang

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céau 35.

Cau 36.

Cau 37.

Céau 38.

Céau 39.

Cau 40.

Cau 41.

E LEARN

7 6 5 4

A ——. B. —. C.—. D. —.
Vit Vi1 Ji1 Vit

Trong khong gian Oxyz , khoang céch gitta hai mdt phing (P):6x+3y+2z-1=0 va
1 1 :

(Q):x+§y+§z+8=0 bang

A 7. B. 8. C. 9. D.6.

Trong khong gian Oxyz, cho ta dién ABCD véi A(1,-2,0) ;B(3,3,2);C(- 1,2,2) D(331).

Do dai duong cao cia tir dign ABCD ha tir dinh D xudng mét phiang (ABC) ban

2 7 14 >
Trong khong gian Oxyz cho M (1;2;-1). Goi (P) la mat phang di qua diém M va cach géc
toa dd O mot khoang 16n nhat. Mt phang (P) cat cac truc toa d tai cac diém A,B,C . Tinh thé

tich V cua khdi cau ngoai tiép tir dien OABC.
2437

A. 2767 . B. 21667 . C. 972x. D. ;

Trong khong gian véi hé toa d6 Oxyz, cho mat phing (P) di qua diém M (2;3;5) cét cac tia
Ox,0y,0z lan luot tai ba diém A, B,C sao cho OA,OB,OC theo tht tu Iap thanh cap s nhan cé
cong boi bang 3. Khoang cach tir O dén mat phang (P) 1a

16 24 32 18
A —. B. —. C. —. D. —.
791 V91 V91 V91
A . e 1A R . B x-1 vy z+1
Trong khong gian v4i hé toa d0 Oxyz , cho duong thang d .T:I:T va mit phing

(P):2x+y-z=0. Mat phing (Q) chira duong thang d va vudng géc véi mit phing (P).
Khoang cach tir diém O(0;0;0)dén mit phang (Q) bang

1 1 1 1
A =. B. —. C. —. D. -.
3 3 J5 5
Trong khong gian véi  hé truc toa do0 Oxyz , cho mat phéng

(P,):mx+m(m+1)y+(m —1)2 z—1=0 (m 1a tham sb) va duong thang d c6 vec-to chi phurong
u=(L2;3). Pudng thang A song song véi mat phang (OXy), A vudng géc véi d va cat mat
phing (Pm) tai mot diém cb dinh. Tinh khoang cach h tir A(l; -5 O) dén duong thang A.

A h=5J2. B. h=+19. C. h=421. D. h=215.

Trong khéng gian Oxyz , cho A(12;2), B(2;12), C(-15;1), D(3;11) va E(0;-1;2). C6 bao

nhiéu mit phiang cach déu nam diém da cho?
A. V0 sb. B. 1. C.2. D. 3.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 1.

Céu 2.

Céu 3.

Cau 4.

Caub.

Cau 6.

DAP AN CHI TIET
Chon D
Goi « 1a goc gitra mat phang P voi mat phang Q
Tacod OH = 2—1—2 1a vécto phap tuyén cia mat phang P
n=1-10 lavécto phap tuyén ciia mit phing Q
OHn| 1

=|l—r=|=—F= =>a=45%

va COSa:‘COS OH,n |= —
OH[ | 2

Chon A
Mt phiang (P) c6 véc to phap tuyén Ia ﬁ:(—\/§;1;0>;truc Ox c6 véc to chi phuong T=(1;0;0)

cos(ﬁ‘f)‘:ﬂzﬂzﬁ
=

Taco: sin((P);0x)= = ((P);Ox)=60".

Chon A
Ta c6 AB=(L-12), AC =(2;01) :[E;EJ:(—LE‘;;Z) la mot vecto phap tuyén cia mat

phang (ABC). Suy ra phuong trinh mat phang (ABC) la
~1(x-1)+3(y—-2)+2(z2-1)=0 < —x+3y+2z-7=0 .
Do dai chiéu cao DH cua tir dién ABCD la khoang cach tir D dén (ABC). Suy ra

[F1143.1+21-7] 314
(-1)" +32+ 22 14

DH =d(D,(ABC))

Chon A
Vi mat cau (S) tiép xtc véi mit phang () nén c6 ban kinh Ia:
40-31+22+28

9.
J4+(=3)7 + 22 V2

R=d(l,(a)) =

Vay phuong trinh mat cau (S) la: x>+ y—1 4 7-2%=29,

Chon B
x=0
biém M la giao diém cia (P):x+2y+2z-10=0 véitruc Oz:{y=0 . Suy ra M(0;0;5).
z=t
0+2.0425-3 7
d(M’(Q)): 2 2 2 2
NI +2% 42 3
Chon C

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Ban kinh cta mit cau (S) la de(l,(P))zB.Véy phuong trinh mit cau (S) la
(x+1)2+(y—2)2+(z—1)2:9.

Cau7. ChonD
Lay 0(0;0;0)€(P). Vi (P)//(Q),nén d((P),(Q))=d(0.(Q))=

Cau8 ChonB

-12
4.

JP+22 422

: 2 -1 -2 -4 .
Tathay: — =—=—=—_.Do d6 song song vaoi :
W =5 = g Podo («) songsng val (5)
Diém M (2;0;0) thudc (&), khi d6 khoang céch giita hai mat phang («) va () bang
—4.2+2-0+4.0-4| 12
d(m.(p)-! -3

2.
Jay +22 482 8

Cau9. ChonD
M €0z = M (0;0;a)
Vi M nam trén Oz c6 khoang cich dén miat phang (P):ZX—y—22—2=O bang 2 nén ta co
- |20-0-2a-2 —2a-2=6 @{a=—4
Jo 2a-2=-6 |a=2
= M (0;0;2),M (0;0;-4).
Cau 10. ChonC
Vi mit cau tiép xtc véi (P) nén

d(1;(P))=R =

d(M;(P))=2

:2<:>|—2.a—2|=6<:{

n_[23+2+24+4 20
2° +(—1)2 +22 3

Viy phuong trinh mat cdu (S): (x=3)" +(y+2)" +(z-4)’ :4?00_

Caull. ChonB

Ta c6 phuong trinh mit phing (ABC) theo doan chén 1a i+l3+é=l<:> 2X+2y-2+6=0.

[214+2.(-3)+4+6| _,
2°+2°+(-1) -

Suy ra d(M,(ABC))

2

Cau 12. ChonD
Nhan thdy: d //(P). Goi M (1,0;0)ed suyra d(d;(P))=d(M;(P)).
_[1+0+0+2]

V12 +1% 417

Ta co: d(M;(P))

=+/3. Vay d(d;(P))=+3.
Cau 13. Chon A
Mit cau tam 1(1;2;-1) tiép xtic véi mit phang (P):x—2y+2z-1=0
1-2.2+2(-1) -
_f-22e2n-1

< R=d(l,(P))=
VI +(=2)°+2°
LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau14. ChonC
3x, +4y,+22,+4 [3-8+6+4

V3 4% 422 V29

Khoang cach d tir Adén (P)la d(A (P)) =

:d(A,(P))zi.

J29
Céu15. ChenD
Cach 1: Ta c6: AB=(-12;0),AC =(-10;3) :ﬁ:[ﬁﬁ]:(e;az) la mot véc to phép

tuyén cua mp( ABC). Phuong trinh mp (ABC)1a: 6(X—1)+3y+2z=0<>6x+3y+2z-6=0.

, . . 6| 6
Do d6 khoang céch tir goc toa do den mp( ABC) bang: d (O; (ABC)) = |— =—.
6243422 T
Céch 2: Viét phuong trinh cia mp (ABC ) theo doan chén:%+ % +% =1 hay6x+3y+2z-6=0.
Do d6 khoang cach tir goc toa do dén mp( ABC) bang: d (O;(ABC)) = % = g .
6°+3°+2

Céu 16. Chon A

Xét (P) 1a mot mat phang di qua A, goi H 1a hinh chiéu vuéng géc caa O I1én mat phang (P). Khi
d6, d(0,(P)) = OH < OA=+/a® +b? + ¢

Cau l1l7. ChonD

Xét (P) 1a mot mat phang di qua M, goi H 14 hinh chiéu vudng goc cia O 1én mat phing (P).

Khi do, d(0,(P)) =OH <OM =12 + 22 + 32 = /14

1 N 1 N 1 1
OH? OA?> OB? O0OC? 14

D& thady OABC la tu dién vudng nén

Cau 18. Chon A

2 3 -1
e —
2 3 6

(P):x+2y+3z-1=0 (Q):x+2y+3z+6=0. Taco:

R

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céau 19.

Céau 20.

Céu 21.

Cau 22.

_[1+2.0+3.0+6] 14

P)//(Q) nén chon A(1;0;0)(P). Vi (P)//(Q) nénd(A,(Q
(P)1(Q) (£0:0)<(P) VA (P)I(Q) rend(A(Q)) == 2o
Cic giai tric nghiém:
Cong thuc tinh nhanh: ~ (P): Ax+By+Cz+D, =0; (Q)Ax+By+Cz+D, =0

D,-D
a((P)i@) =2l

A°+B°+C

-1-6 14

P)//(Q) ap dung cong thuc: d((P);(Q)) = | = .

Chon D
Taco AB =(2,-3,-2)

Goi n, 1a VTPT cua mit phang (P), VTCP cia duong thang d 12 u, = (2,-1;1)

Ae(P);Be(P) {ELE _

Theo d bai ta co P T =n,=|uy;AB |=(5,6,—4
{ d//(P) nLu, 78] =664

Mit phang (P) qua A c6 phuong trinh la: 5(x—1)+6(y —2)-4(z—3) =0

|-5] 577

JE+(6) + (47 7

< 5x+6y—4z-5=0.Khi dé d(O,(P)) =

Chon A
Duodng thing A di qua A(L7;3).

Do (Q) 1a mit phang chira dudng thang A va song song véi (P) nén :

-9 9
AP -a(x(P) - -
Chon A
Vi %zgzg;ﬁ__—l: nén (P)//(Q). Chon M(0;0;5) e (P).

0+2.0+25-3
a((P). (@) =4 (M, (@) = +J1++Ti |:§'

Chon A
_|2+4+3+3

Taco: d(A(P)) 22 +(-2) +1

>

=4=AM =M la hinh chiéu vudng goc ciia A 1én (P).

=M e(P) va AM =(a-1;b+2;c-3) cung phuong véi VTPT ciia (P) n=(2;-2;1).

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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E Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

5
773
2a—-2b+c+3=0 ’
= Toaddcia M langhiémctuahé: <a-1 p+2 c-3< b=§ = a+b+c==
2 -2 1 5
C:_
3

Cau23. Chen A
Taco: AB(-3;0;-4), AC(40; —3),[@, E] =(0;-25;0).
Chon vecto phép tuyén ctia mat phang (ABC) 1a n(0;1;0) .
Phuong trinh mét phang (ABC)la: y+2=0.

. . 1+2
Do cao h cua tir diénké tir D bang khoang cach tir D dén (ABC). Vay h= # =3.
V0? +12 +0?

Cau 24. ChonB

(&) c6 mdt vecto phap tuyén 1a fi =(1;2;-3) va d c6 mot vecto chi phuong la G =(2;2;-1).
Goi ¢ lagoc gitta (o) va d, H lahinh chiéu cia A trén ().

o AH _ \1 242, 2+(—3)(—1)\ 9
Taco sing=—— = AH = AM sin ¢ = +/14. =J14.— =3
=AM ¢ J14.3

\/ 4224 \/22+22 ~1)
Cau 25. ChonD

(@) c6 mot vecto phép tuyén I3 fi =(1;2;-3) va d c6 mot vecto chi phuong 1a U =(2;2;-1).

Goi ¢ lagdc giita (o) va d, H lahinh chiéucua A trén (a).

.. AH AH 3
Taco sihnp=— = AM = = ~ 4
TV sing 1.2+2. 2+(—3)(—1)\

\/ 1224 \/22+22
Céu 26. ChonD

(@) c6 mot vecto phéap tuyén I3 fi =(1;2;-3) va d c6 mot vecto chi phuong la G =(2;2;-1).

Goi ¢ lagdc giita (a) va d, H lahinh chiéu cua A trén (a).

fi.d
Taco MH =5 va Sin¢_|‘ﬁr|].‘6“ =% :>cosq):%.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Ma COS(pzw:AM _MH _ NS V5 =14 .
AM cosp 5
N
Cau 27. Chon B
[7-0| 7

Taco d((P);(Q))=

J2 (e B
Cau 28. Chon A
Nhan thay hai mat phang trén 1a song song nhau.

Lay diém A(0;0;-2)e(a).

8

J2 + (1) +(-2)

=2.

Taco d((a);(B))=d(A(B))=

Cau29. ChonD
Ta c6 H la hinh chiéu vudng goc cia O xuong mat phang (P) nén OH L(P). Do d6

OH =(2; 1; 2) 1a mét vecto phap tuyén cia mat phang (P).
Mat phing (Q) c6 mét vecto phap tuyén 1a n=(1; 1; 0).
Goi « la goc gitra hai mat phang (P), (Q).

OHA  a1+11+20 2

Tacld cosg = —— = = = a=45°.
N V22+12+22/12+12 40> 2

Vay goc gitta hai mat phang (P), (Q) la 45°.
Cau 30. ChonC

, , =0
Mat phang (P) di qua hai diém A, B nén { 0:>a=b:1.

a-1=
. a|
Va (P) tao véi (Oyz) géc 60° nén cos(( ),(Oyz ) | 1 (*)
Ja2 +b2+c? A

Thay a=b =1 vao phuong trinh dugc m:22>0=—\/§.
Khido a+b+c=2-+2¢(0;3).

Cau 3l. ChonC
Mit cau (S) c6tam 1(1;0;—2) vaban kinh R=2.

Céc tiép dién cua (S) tai A va B tao véi nhau mot goc I6n nhat ( bing 90°)

<:>IAJ_IB<:>d(I,d)=%=\/§

Puong thing d di qua diém M (2;0;m-1) va cé mot VTCP u=(-1;1;-1).

Suy ra: IM =(1;0;m+1), [W,G}:(—m—l;—m;l).

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

IM,u 2 m=1
d(l.d)= J_cJ[ i N PR L 2cwf+m—2=0c{
U V3
Vay téng cac gid tri thuc caa tham sé m bang —1.
Céu 32. Chon A
Céach 1:

3
B 2 2
H P C

Trong mit phang (ABCD), dung tia AX_L AD nén Ax L BC tai H .

BH = AB.cos ABH =3.cos60° = —

33
2

AABH vudng tai H co:
AH = AB.sin ABH =3.sin60° =

HP=BP-BH =2-

, HC=BC-BH =4-

Nl —

N | w
r\JIoo
|\>|01

A 1
Dung hinh chit nhdt AHPE va hinh chit nhat AHCF nén AE = HP = >

AF =HC=2.

Chon hé truc toa d6 AXyz nhu hinh vé.

Tacé: A(0;0;0), $(0;0;243), M(0;0;4/3), N(0;2;0), C[ﬁ;gm], (i % J
Ta c6: E:(O;O;Z\@), E:(i 5, 0] W:(O;—Z;\@), W:(i —g OJ

Chon E =[E,E] ( —53:9; O) 13 mot vecto phap tuyén cua SAC ‘nl‘ 2/39 .

EE;gSJ_

Chon @:[W,W}:( n 3] lamotvectorphaptuyencua MNP ‘n‘—?)\/_.

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

- ‘n ‘ —5\/_3*/_+92+03f .
Khi do: COSO{=‘COS(n1,n2) ‘an‘ 239376 :@.

Vay: a~78°41'24".
Cach 2:

Goi | =ACNNP vadung NH L AC tai H .
Taco: NH L AC, NH L SA=> NH L (SAC) tai H .

Khi d6: AHMI 1a hinh chiéu vuéng goc ciia ANMI 1én mét phang (SAC).

Do d6: S,y =Sy -COSa = cosa =M

MNI

Taco: AC2 = AB2+BC?—2.AB.BC.cos ABC =16+9—2.3.4.c0s60° =13 = AC =+/13..
SD =/SA2 + AD? =\12+16 = 24/7 , SC =+/SA2 + AC? =\12+13 =5.

MN_SD_ 7 wi_SC_5 \_DC_3 , _AC_V138 . AD_,
2 2 2 2 2 2 2 2

3
. ano  2.—.SIN60°
S, == NANIsin ANI = £ NH.Al = HN = NANLSING0T_ 775 3B
2 2 Al a3 3

2
/ 36 8 9 36 3
MH =VMNZ—NH? = [7-= =— , HI =y/NI?~NH? = [> -2
13 13 4 13 2/13°

5 3
NM +MI + NI _*ﬁ+§+§_ﬁ+4

* = =
P, 5 5
27 33
—MN).(p, - MI NI =[5 =2
Sy =+ P-(P,—MN).(p,—MI).(p, - )./8 A
5,8 3
e _MI+IH+HM 2 A3 2,13 65+19413
P2 = 2 - 2 Y

= S :\/pz.(pz—MI).(pZ—HI).(pZ—MH):\/%:%.

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

W3 242 1
Vay: coSa = ) = .Suy ra: a~78°41'24",
Y 413 33 26 Y

Cau33. ChonC

bit OA=a(a>0).Khid6 OB=2a, OC =4a.

Ap dung phuong trinh mit phing theo doan chan ta c6 mat phang (a) c6 phuong trinh

5+l+i=1.

a 2a 4a

Do M (1;2;1)e(e) nén 1+£+i:1<:>i:1<:>a:g (théa mén a>0).
a 2a 4a 4a 4

Phuong trinh tong quat ciia mt phang (o) 1a: 4x+2y+z-9=0.
40+2.0+0-9
Suy ra: d(O;(a))=| iadtl |=3\/ﬁ .
A 422 412 7
Cau 34. ChonD
Goi (o) 1a mit phang trung tryc ciiadoan AB nén («) qua 1(3;1;2) 1a trung diém AB vanhan

AB =(6;—2;2) 1a mot vecto phap tuyen.
Phuong trinh (a) c6 dang 3(x—3)—1(y—1)+1(z —2) =0<3x-y+z-10=0.
3% - Yo +2.-10] [32-1+1-10] 4

d(C; = :
( (0{)) 32 +(_1)2 +12 \/m \/ﬁ
Céu 35. Chon A
.6 3 2 -1 . .
Vit=ieirg o (P)/(Q) nén d((P);(Q))=d(M;(Q)) véi M(0;1;-1) e(P)
2 3
Xy + =Yy +=2, +8 O+1—1+8
2 3 _7

Cau 36. Chon A
Ta co:

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 37.

Cau 38.

E LEARN

Mit phang (ABC) c6 ﬁ=[@;ﬁ]=(l, —4,9) 1a véc-to phap tuyén (ABC) va di qua diém
A(1,-2,0) nén c6 phuong trinh dang:
1(x-1)—4(y+2)+9(z-0) < x—4y+9z-9=0

Do dai dudng cao cua tir dién ABCD ha tir diém D
Xo -4y, +92, -9 [3-43+9.1-9 9

; (D’(ABC)) ) \/12 +(—4)2 +9° ) \/12 +(—4)2 +9° W2
Chon D
P

Goi H Ia hinh chiéu ciia O mat phang (P). Khi do: d(O,(P))=0H .

Trong tam gidc vuéng OHM : OH<OM nén d(O,(P)) dat gid tri I6n nhat khi
d(0,(P))=OM hay OM L(P).

Phuong trinh mét phang (P) qua M (1;2;-1) vanhan OM =(1;2;-1) 1am véc to phép tuyén
la x+2y—-z-6=0.

(P)cat cac truc Ox,Oy,0z lan lugt tai A(6;0;0),B(0;3;0),C(0;0;-6).

Xét tir dién OABC' v6i OC'=6,0A=6,0B=3.

Goi | 1a trung diem cia AB, trong mp (OAB). Goi d qua | vasong song truc Oz.

Ldy H 1a trung diém OC'. Mit phang trung truc caa OC' qua H cat d tai G.
Suyra: GC'=GO=GA=GB=R.

Tam giac vuong OAB: Ol :%AB:%\/62+3Z =@:>0| = HG:@.

OH :%OC':&

Tam giac vubng OHG : R =0G = HG’ + OH? =%.
Thé tich V cuaa khdi cau ngoai tiép tir dién OABC bang thé tich khéi cau ngoai tiép tir dién

OABC' 1aV = gnw - # (dvtt).

Chon C

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 39.

Cau 40.

Vi (P) cit cac tia Ox,0y, 0z lan lugt & A,B,C nén ta goi toa do cac diém 1a

A(a;0;0),B(0;b;0),C(0;0;c) voi a,b,c>0.

Khi dé phurong trinh mit phang (P): g + % + % -1,
X 2 3 5

Vi M (2;3,5 P —+—+—=1.

I M ( )e( ):>a+b+c

Vi d6 dai cac doan OA,0B,OC 1ap thanh cép s6 nhan véi cong boi bang 3

2
b =3a 2 3 5 2 [p=2
= >—t—+—=lca=—= 3
c=3h=9% a 3a 9a 9

c=32

Khi d6 ta c6 phuong trinh mit phang (P):i+i+i=1
‘ IR

9 3
32 32

Hay (P):9x+3y+2-32=0.Do d6:d(0;(P))= N TN
+3°+

Binh luin:

Bai nay c6 thé dung cach khac nhu sau:

Khoing cichtr O dén (ABC): = -1, 1 1 _,_ 9
h* a® (3a) (9a) Jo1
Ma a= 32 (theo trén). tir d6 tim dugc h = 32 .
9 NCI
Chon C

+ Puodng thang d

x-1 z+1 .
:T %=% di qua diém M (l; 0; —1) va ¢6 mdt vecto chi phuong la

G=(2;1;3).
+Mat phang (P):2x+Yy—2z=0 c6 mdt vecto phép tuyén la Ne) = (2,5-1).

+ Goi No) 1a mdt vecto phép tuyén ciia mit phing (Q).
Vimit phing (Q) chira duong thang d va vudng goc véi mit phang (P) nén {# ~ va(Q)

di qua diém M (1,0;-1).

Do d6 mit phing (Q) c6 mot vecto phap tuyén No) =U AN =(-4;8;0)=—4(1-2;0).
Phuong trinh clia mét phang (Q) la: 1.(x-1)-2(y-0)=0< x-2y-1=0.

+ Vay khoang cach tir diém O(0;0;0)dén mat phang (Q) béng

d(O;(Q))=%=%.

Chon C

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 41.

E LEARN

Taco mx+m(m+1)y+(m—1)2 z-1=0m?*(y+z)+m(x+y—-2z)+z-1=0.
Gid stt M (Xo; Yo; Z,) 12 diém c6 dinh ma mit phing (P, ) ludn di qua.

S m*(Yo+2,)+m(X+Y,—22))+2,-1=0VmeR

yO+ZO:O X0=3
Zo—lzo 20:1

Vi A cit mat phéng (Pm) tai mot diém cd dinh va M 1a diém cb dinh ma mat phéng (Pm) luon di
quanén M(3;,-L1)eA.
Mit phing (Oxy) c6 vec-to phap tuyén 1a n=(0;0;1).

v {A//(Oxy)

ALd nén A c6 vec-to chi phuong U, = [ﬁ, ﬁ] =(2,-10).

Vay A diqua M (3;-1;1) va cd vec-to chi phuong u, = (2,-1,0).

[ AM]

s
ju

Do vay taco h=d(AA)=

Chon D

Ta c6: AB=(L-10) , CD=(4-4,0) , AD=(2-L-1) , BC=(-34;-1) . Nhan thiy
CD=4AB va AD < BC bén diém A,B,C,D tao thanh mot hinh thang hai day la ABva CD
Mt khac AC = —2;3;—1 va [@,E}:(Jﬂ;l) nén (ABC):x+y+z-5=0

Suyra E¢(ABC). Vay 5 diém A,B,C,D,E tao thanh hinh chép cé dinh la E .

Goi M,N; P,Q; R,S lan luot 14 trung diém caa AC,BD ; EB,EA; EC,ED.

Ta d& chimg minh duoc cac mat phang (MNQP), (MNSR), (PQRS) la cac mat phang théa man

y&u cau bai toan. Vay c6 3 mat phang cach déu 5 diém da cho.

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

DANG 5. Vi TRI TUONG DOI GIUA 2 MAT PHANG, MAT CAU

Céu 1.

Céu 2.

Céu 3.

Céau 4.

Caub.

Cau 6.

Cau7.

Céau 8.

VOI MAT PHANG
Trong khéng gian voi hé toa dd Oxyz cho hai duong thang d,: X;1 = % _Z +22 ,
d,: XLZZ - y_—11 - % . Xét vi tri twong dbi cia hai dwong thing da cho.
A. Chéo nhau. B. Trung nhau. C. Song song. D. Cét nhau.

Trong khong gian Oxyz, cho mdt cau (S):x* +y®+2z? —6x+4y—12=0. Mit phang nao sau ddy

cit (S) theo mot duong tron c6 ban kinh r=3?

A. 4x—3y—7-426 =0. B. 2x+2y-2+12=0,
C. 3x—4y+52—17+20\/§=0. D. x+y+z+J§=O.

Trong khéng gian Oxyz , cho hai mt phang (a):x+y+z-1=0 va (8):2x—y+mz-m+1=0
,v6i M 1a tham so thuc. Giatri cia m dé (o) L(B)la

A —1. B.0. C.1. D. 4.

Trong khong gian véi hé toa do Oxyz . Cho diém 1(L2-2) va mat phang (P) :
2X+2y+2+5=0. Viét phuong trinh mit cau tdm | cat mat phang (P) theo giao tuyén la mot
duong tron co dién tich bang 167

A (x=2) +(y-2)" +(z-1)" =36. B. (x-1)" +(y—-2)" +(z+2)" =9.

C. (x=1)" +(y-2)" +(z+2)" = 25. D. (x=1)° +(y—-2)° +(z+2)" =16.

Trong khong gian Oxyz, cho miat (S):x* +y* +2° +2x+4y—6z-m+4=0. Tim s6 thuc m dé
mat phang (P):2x—2y+z+1=0cit (S)theo mot dudng tron c¢6 ban kinh bang 3.

A. m=3. B.m=2. C. m=1. D. m=4.

Trong khong gian Oxyz , cho diém 1(3;-L4) va mat cau (S,):(x —1)2+y2+(z—2)2:1.

Phuong trinh cua mét cau (S)co tam | va tiép xtc ngoai véi mat cau (S,) la

A (x=3) +(y-1)" +(z—-4)" =4. B. (x=3)"+(y-1)" +(z-4)" =16.

C. (x—:«’))2+(y+1)2+(z—4)2 =4. D. (x- ) (y+1) +(z- )

Trong khéng gian Oxyz , c6 bao nhiéu sb thuc m dé mat phang (P ):x+2y—22—1:0 song song
véi mdt phang (Q):2x+(m+2)y—2mz—m=0 ?

A 1. B.0. C. Vo sb. D. 2.
Trong khong gian véi hé truc toa d0 OXyz , khoang cach tir tam mat cau

(S):X*+y®+2° —4x—4y—4z-1=0 dén mit phang (P):x+2y+2z-10=0 bang

A

RS

B.Z. C. 0. D.g.
3 3

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 9.

Céu 10.

Céau 11.

Cau 12.

Céau 13.

Céau 14.

Céau 15.

Céau 16.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Cho mit cau (S) c6 duong kinh 10 cm va mit phang (P) cach tAm mat ciu mot khoang 4cm .
Khang dinh nao sau day sai?

A. (P) va (S) ¢6 vo sb diém chung. B. (P) tiép xtc voi (S)

C. (P) cit (S) theo mdt dudng tron ban kinh 3cm. D. (P) cét (S).

Trong hé truc toa d6 OXyz , cho mit ciu (S) X2 +y?+12° —2x—4y—62 =0 cit cac truc Ox , Oy
, Oz lan luot tai cac diém A, B, C . Phuong trinh mit phing (ABC) la

AX Y 2oy B.2+Y+fo1 ¢ XY Z_o  p 2i¥ Iy
2 4 6 2 4 6 2 4 6 2 4 6

Trong khong gian Oxyz, cho mat cu (S): (x+2)° +(y+1)° +(z—1)° =12. Mat phang nao sau

day cit mit cau (S)theo giao tuyén 1 mot dudng tron?

A. (R):x+y-z+2=0. B. (P,): x+y-z-2=0.

C. (R,): x+y-z+10=0. D. (P):x+y-2-10=0,

Trong khong gian Oxyz , mat cau (S) c6 tdm 1(1;2;-3) va tiép xtic véi mat phang (Oyz)co
phuong trinh 1a

A.(x+1)2+(y+2)2+(z—3)2 =1. B. (x—1)2+(y—2)2+(z+3)2 =1.

C. (x+1)" +(y+2)° +(z-3)" =13, D. (x=1)" +(y—2)" +(z+3)" =13,

Trong khéng gian Oxyz, cho mat cu (S): (x—2)° +(y+1)° +(z+2)" =4 va mat phang (P):
4x—3y-m=0. Tim tit ca c4c gia tri thuc ciia tham s6 m dé mat phang (P) va mat cau (S) co

dung 1 diém chung.

A. m=1. B. m=-1 hoac m=-21.

C. m=1hoac m=21. D. m=-9 hoac m=31.

Phuong trinh mit phang (P) chtra truc Oz va cat mat cau (S):x* +y? +2° —2x+2y—-22-6=0
theo dudng tron c6 ban kinh bang 3 1a

A x+y=0. B. x-y=0. C. x+2y=0. D. x-2y=0.

Trong khong gian hé toa d6 OXyz , cho mit phing (Q ) :X +2y +2z —3=0 va mit phing (P )

khéng qua O, song song mit phang (Q ) va d ((P ):(@Q )) =1. Phuong trinh mat phang (P ) 1a

A X +2y +2z2 +3=0. B. X +2y +2z =0.
C.x+2y +2z2 +1=0. D.x +2y +2z7 -6=0.

Trong khong gian Oxyz, cho mat cau (S): (x—2)2 +(y—4)2 +(z—1)2 =4 va mat phang (P):
X+my+z-3m-1=0. Tim tat ca c4c gia tri thuc cua tham s6 m & mat phang (P) cat mat cau
(S) theo giao tuyén la dudng tron c6 duong kinh bang 2.

A. m=1. B. m=-1 hoac m=-2.
C. m=1hoac m=2. D.m=-1



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 17.

Céau 18.

Céau 19.

Céau 20.

Céau 21.

Céau 22.

Cau 23.

Trong khdng gian véi h¢ truc toa do Oxyz cho cac diém A(0;1;2), B(2;-2;1), C(-2;0;1).
Phuong trinh mat phang di qua A va vudng géc BC vai la

A. 2x-y-1=0. B. -y+2z-3=0. C. 2x-y+1=0. D. y+2z-5=0.
Trong mit phing toa dd Oxyz , cho mit cau (S): (x—2)? + y? +(z+1)* =9 va mit phang (P) c6
phuong trinh 2x—y—2z—3=0. Biét mat phang (P) cat mit cau (S) theo giao tuyén 1a duong
tron (C). Tinh ban kinh r cua (C)

A r=+5. B.r=2. C.r=2\2. D. r=+2.
Trong khong gian véi hé truc toa d6 Oxyz , cho hai mit phang (P): 2x+by+4z-3=0 va (Q):

ax+3y-2z+1=0, (a,beR). Véi gid tri ndo cia a va b thi hai mit phang (P) va (Q) song
song vdi nhau.

A. a=1; b=-6. B.a=-1; b=-6. C.az—g;b:Q. D.a=-1; b=6.
Trong khdng gian vé&i hé truc toa d6 Oxyz, cho mat phang P :Xx+2y—2z+1=0; hai diém
AZL0;0,B —120 vamatciu S : x—1°+ y—2 °+ 22 =25. Viét phuong trinh m3t phing
« vudng goc véi mat phang P, song song véi duong thang AB , dong thoi cat mat cau S

theo dudng tron c6 béan kinh biang r = 24/2.
A.2x+2y+324+11=0;2x+2y+32—23=0. B.2x—2y+3z+11=0;2x—2y+3z—-23=0.
C.2x—2y+3z2—-11=0;2x—2y+32+23=0. D2x+2y+3z—-11=0;2x+2y+3z+23=0.

Trong khong gian hé toa d0 Oxyz , cho hai dudng thing d, :XT_l = yT-'_l = il va
X=2 'y z7+3 e \ . 2 . .2 A 0 A

d, il Viét phuong trinh duong thang A di qua diém A(l,O, 2) cat d, va vuodng
goc vai d,
AaXE Y 272 B. A X3 Y3 _z+2

-2 3 4 2 3 -4
C.oa X2 _¥y=6_ 272 D A Xl Y_2-2

-2 -3 4 -2 3 -4
Trong khong gian Oxyz , mit phang (P):2x+y+z-2=0 vudng goc véi mit phang nao dudi
day?

A 2x-y-z-2=0. B.x-y-z-2=0. C.x+y+z-2=0. D.2x+y+z-2=0.
Trong khang gian Oxyz, cho mat cu (S):(x—1)" +y? +(z+2)" =4 va diém M (312). Piém
A di chuyén trén mt cau (S) thoa man OAMA=-3 thi diém A thuoc mat phing nao trong cac
mit phang sau?

A. Xx+y+6z2-2=0. B. 3x+y+2z-3=0.

C.5x+y—-2z-4=0. D. Khéng ton tai mat phang thoa man.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céau 24.

Céau 25.

Céau 26.

Céau 27.

Céau 28.

Cau 29.

Céau 30.

E LEARN

Trong khong gian Oxyz , cho mit cau (S):x* +y”> +2° —2x—4y—6z-2=0 va mit phing
(@):4x+3y—12z+10 =0. Lap phuong trinh mat phang () théa man dong thoi cac diéu kién:
tiép xtic véi (S); song song véi (@) va cit truc Oz & diém c6 cao do duong.

A. 4x+3y-122-78=0. B. 4x+3y-122-26=0.
C. 4x+3y-12z2+78=0. D. 4x+3y-122+26=0.

Trong khéng gian Oxyz, cho mat cu (S):(x—1)° +y?+(z+2)* =9 va diém M (312). Diém
A di chuyén trén mat ciu (S) thoa man OAMA =2 thi diém A thuoc mat phang nao trong cic
mit phang sau?

A Xx+y+62-2=0. B. 3x+y+2z-3=0.

C.b5x+y-2z-4=0. D. 2x—-4z-1=0.

Trong khong gian Oxyz, cho diém 1(1;2;5)va mat phang (ar):x—2y+2z+2=0. Phuong trinh
mat cau tam 1 va tiép xdc véi () 1a

A (x—l)2 +(y—2)2 +(z—5)2 =3. B. (x+1)2 +(y+2)2 +(z +5)2 =3.

C. (x=1)"+(y-2)"+(z-5)" =9. D. (x+1)" +(y+2)" +(z+5) =9.

Trong khéng gian véi hé truc toa do Oxyz , cho mat phang (Q) song song véi mat phang (P):
2x-2y+2-17=0. Biét mat phang (Q) cit mat cdu (S): x*+(y+2)" +(z-1)" = 25 theo mot
dudng tron co chu vi bing 67 . Khi d6 mat phang (Q) c6 phuong trinh la:

A. 2x-2y+2+7=0. B. 2x-2y+2+17=0.

C. x-y+2z-7=0. D. 2x-2y+2z-17=0.

Trong khong gian véi hé toa 4o Oxyz, cho mét phang (P):2x—y+2z-3=0 vadiém 1 (13;-1)
.Goi (S) lamatcautam | vacat mat phang (P) theo mot duong tron cho chu vi bang 27. Viét
phuong trinh mit cau (S) :

A (S):(x—l)2 +(y—3)2 +(z +1)2 =.5. B. (S):(x+1)2 +(y+3)2 +(z—l)2 =5.

C. (S):(x—1)° +(y—3)" +(z+1)° =3. D. (S):(x-1)" +(y—3)" +(z+1)° =5.

Trong khéng gian voi hé toa d6 Oxyz, cho hai diém A(3;-2;6), B(0;1,0) va mit cau
(S): (x—1)?+(y—2)*+(z-3)* =25. Mat phing (P):ax+by+cz—2=0 di quaA, B vacit theo
giao tuyén 1a dudng tron cé ban kinh nho nhat. Tinh T =a+b+c.

A . T=3 B. T=5 C.T=2 D.T=4

Trong khéng gian Oxyz, cho miat phing (P): X—2y+z+7=0 va mit cau
(S):x*+y*+2*-2x+4z-10=0. Goi (Q) la mt phang song song v&i mat phing (P) va cit
mit cau (S) theo giao tuyén 1a dudng tron c6 chu vi bang 67. Hoi (Q) di qua diém nao trong s6

céc diém sau?
A. M (6;0;1). B. N(-314). C. J(-2-15). D.K(4,-1-2).

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 31.

Céau 32.

Céau 33.

Céau 34.

Céau 35.

Céau 36.

Cau 37.

Cau 38.

Cho hai mit cau (S;):X* +y* +22 =6 va (S, ): (x—l)2 +(y—1)2 +(z —1)2 =6 . Biét rang mat
phang (P):ax+by+cz+6=0(a>0) vuong géc véi mit phang (Q):3x+2y+z—-1=0 dong
thoi tiép xtc voi ca hai miat cau di cho. Tich abc bang

A 2. B. 2. C. 0. D. 1.

Trong khong gian Oxyz , mat cau tam (1 2; —1)va cat mat phang (P):2x—y+2z-1=0 theo
mot dudng tron c6 ban kinh bing +/8 c6 phuong trinh 1a

A (x+1) +(y+2)2%+(z-1) 2=9. B. (x-1)" +(y—2)2+(z+1) *=9.

C. (x+1)2 +(y+2)%+(z-1) *=3. D. (x—l)2 +(y—2)%+(z+1) *=3.

Trong khong gian voi hé toa d6 Oxyz , cho mit phiang (P): mx+(m—1) y+2z-10=0 va mat
phang (Q) :2X+Yy—22+3=0. Vi gia tri nao cia m thi va vuong goc vdi nhau?

A m=-2. B. m=2. C. m=1. D. m=-1.

Trong khong gian vdi hé toa do Oxyz, cho mat ph:fmg (P): mx+(m—1) y+2z-10=0 va mat
phing (Q):2x+y—2z+3=0. Vi gid tri ndo ciam thi va vudng goc v6i nhau?

A m=-2. B. m=2. C. m=1. D. m=-1.

Trong khéng gian véi hé toa do Oxyz , cho mat cau (S) cé tdm 1(2;11) va mit phang
(P):2x+y+2z+2=0.Biét mat phang (P) cat mat cau (S)theo giao tuyén la mot duong tron co
ban kinh bang 1. Viét phuong trinh cua mat cau (S).

A (S):(x+2)° +(y+1?*+(z+1)* =8. B. (S):(x+2)?*+(y+D*+(z+1)?*=10.
C. (S):(x=2*+(y-1)*+(z-1)*=8. D. (S):(x-2)*+(y-1)*+(z-1)?* =10.
Trong khong gian v&i hé truc toa d6 OXyz , cho mat cau (S)ZX2 +y?+272-2x+22+1=0 va
\ 2 X y_2 z s = < A , PR , re o xy A

duong thang d TR Hai mat phang (P) va (Q) chtra d vatiép xic vGi mat cau (S)
tai A va B. Goi H(a;b;c) latrung diém AB.Gia tri a+b+c bang

AL B. L, c.2. D. 2.

6 3 3 6

Trong khéng gian véi hé truc toa do Oxyz, cho mit phang (P): mx+2y—-z+1=0 (m la tham
s6). Mat phang (P) cat mat cu (S):(x—2)" +(y—1) +2z* =9 theo mot duong tron c6 ban kinh
bang 2. Tim tat ca cac gia tri thuc caa tham s6 m ?

A m=-+1. B.m=42++/5. C.m=x4, D. m=6+25.

Trong khong gian véi hé truc toa d6 OXyz , cho mit phang (P) 1 2X+2y—z—-7=0 va mit cau
(S): x*+y*+2°—2x+4y—62-11=0. Mt phiang (Q) song song véi (P) vacit (S) theo mot
dudng tron ¢ chu vi bang 67 ¢6 phuong trinh 1a

A. (Q):2x+2y—-z+17=0. B. (Q):2x+2y—-z+7=0.

C. (Q):2x+2y-z-19=0. D. (Q):2x+2y—-z-17=0.

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 39.

Cau 40.

Céau 41.

Céau 42.

Céau 43.

Céau 44.

CAau 45.

Cau 46.

E LEARN

Trong khong gian Oxyz, cho ba diém A(a;0;0),B(0;b;0),C(0;0;c) véi a,b,c#0. Biét rang

mit phing (ABC) di qua diém M (%g%j va tiép xdac v6i mat cau
(S):(x=1)" +(y—2)" +(2—2)" =1. Thé tich khdi t& dién OABC bing:

A.4. B.6. C.9. D.12.

Trong khdng gian véi hé truc toa d6 Oxyz , cho duong thing d :%Z:llzi va mat cau

(S):(x=1)"+(y—2)" +(z-1)" =2. Hai mat phing (P) va (Q) chira d va tiép xdc vai (S).
Goi M, N 1atiép diém. Tinh d6 dai doan thing MN .

A 242. B. . C. 6. D. 4.

J3

Trong khong gian Oxyz , cho mat cau (S):(x+2)2+(y—1)2+(z+\/§)2=9 va hai diém
A(—2;0;—2\/§),B(—4;—4;0). Biét ring tap hop cac diém M thuoc (S) sao cho

MA? + MO.MB =16 1a mot duong tron. Ban kinh ciia dudng tron d6 bang

A 3. B. 2 . C. 242 . D. 5 .

Trong khong gian Oxyz, cho diém 1(2;-5;-2) va mit phang (P):2x+Yy+2z-1=0. Phuong
trinh mit cau c6 tim | va tiép xtic véi mit phang (P) la:

A. (Xx=2)?+(y+5)°+(z+2)* =16. B. (x—2)°+(y+5)°*+(z+2)* =4.

C. (x+2)*+(y-57*+(z-2)* =4. D. (Xx=2)°+(y+5)*+(z+2)*=2

Trong khong gian véi hé toa do Oxyz , cho mat cAu (S) X4y +2°+2x—4y—62+m-3=0.
Tim s6 thuc m dé (B):2x—y+2z-8=0 cit (S) theo mot dudng tron c6 chu vi bang 8.

A m=-3. B. m=-4. C. m=-1. D. m=-2.

Biét rang trong khong gian véi hé toa d Oxyz c6 hai mat phang (P) va (Q) cung thoa man cac
diéu kién sau: di qua hai diém A(L1;1) va B(0;-2;2), dong thdi cat céc truc toa do Ox,Oy tai
hai diém cach déu O. Gia st (P) c6 phuong trinh x+by+c¢,z+d; =0 va (Q) ¢ phuong trinh
X+b,y+c,z+d, =0. Tinh gia tri biéu thirc bb, +c,c, .

AT B.-9. C.-7. D.9.

Trong khong gian véi hé toa dd Oxyz , cho mat cau (S) di qua diem M (2;5;-2) va tiép xtc véi
cac mat phang (ar):x=1, (B):y=1, (y):z=-1. Ban kinh ciia mat cau (S) bang

A 4. B. 3J2. C. 1. D. 3.

Trong khong gian Oxyz, mat cau tam | (—1;2;1) tiép xdc véi mét phang (P):x—2y-2z-2=0
¢6 phuong trinh 1a (x—a)2 +(y—b)2 +(z —c)2 =d.Giatri T=a+b+c+d bing

A. 11. B. 5. C. 1. D. 13.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 47.

Cau 48.

Cau 49.

Céau 50.

Céau 51.

Céau 52.

Céau 53.

Trong khdng gian Oxyz , cho mat cau (S) ¢6 tam thudc truc Oz. Biét mat phang (Oxy) va mat

phing («):z=2 lan luot cit (S) theo hai dudng tron c6 bén kinh 2 va 4. Phuong trinh cua (S)

A x2+y2+(z—2)2=16. B. x2+y2+(z—4)2=16.

C. x2+y2+(z—4)2=20. D. x2+y2+(z—2)2:20.

Trong khong gian toa d6 OXyz , mit cau tam | (4;9;16) tiép xtc v6i mit phing (Oyz) c6 phuong
trinh la

A. (x+4) +(y+9) +(z+16)" = 4. B. (x—4)" +(y-9)" +(z-16)" =4.

C. (x+4) +(y+9) +(z+16)" =16. D.(x—4)" +(y—-9)" +(z-16)" =16.

Trong khdng gian Oxyz, cho cac mat phing (P):2x+4y-z-7=0, (Q):4x+5y+z-14=0,
(R):x+2y—2z-2=0 va (S):x+2y—2z+4=0.

Biét mat cau (x—a)’ +(y—b)’ +(z—c)’ =D c6 tam nim trén (P) va (Q), cling tiép xdc Vvoi
(R) va (S).Giatri a+b-+c bang

A 2. B. 3. C. 5. D. 4.

Trong khong gian voi hé truc toa d6 Oxyz , cho diém A(2;12) va mit cau
(S):x* +(y-1)? +(z—-1)* =9. Mat phang thay d6i luén di qua A cit (S) theo thiét dién 1a duong

tron. Hay tim ban kinh cta dudng tron ¢ chu vi nho nhat.

A.§. B.l. C. 2. D. 3.
2 2

Trong khong gian v&i hé truc toa d6 Oxyz , cho diém A(2;12) va mit ciu
(S): X2+ (y-1?+(z-1)? =9. Mat phang thay d6i luon di qua A cit (S) theo thiét dién 1a duong
tron. Hay tim ban kinh ciia duong tron c6 chu vi nho nhét.

A.E. B.l. C. 2. D. 3.
2 2

Trong khong gian Oxyz, cho mitphang(P):X—z+6=0 vahaimatcau (S,):x* +y* +2° =25
;(S,) X2 +y? +22 +4x—4z+7 =0. Biét rang tap hop tdm | cdc mit clu tiép xlic véi ca hai
mit cau (S;), (S,) vatam|1 nam trén (P) 1a mot duong cong. Tinh dién tich hinh phang gidi han
boi1 duong cong do.

7 7 9 7

A —1. B. —rx. C.—r. D.—rx.
3 9 7 6

Trong khong gian Oxyz , cho (P) x+2y-2z+5=0 va 2 mat cau (S,)
(x—2)2+y2+(z+1)2:1, (S,): (x+4)2+(y+2)2+(z—3)2:4. Goi M, A B lan luot thudce
mit phing (P) va hai mit cau (Sl), (Sz). Tim gia tri nho nhat S = MA+MB.

A S, =11, B.S,n=2V14-3. C.S_. =v15-3. D.S; =3/6-3.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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DAP AN CHI TIET
Caul. ChonC
Puong thang d, c6 véc to chi phuong U, =(2;1,-2) va di qua diém M, (1,0;-2).
Puong thang d, co véc to chi phuong u, = (-2;-12).
Do u, cing phuong véi U, nén ta cé {dl/iddz (1).
1= Y2

Thay toa d6 M, vao phuong trinh d, ta duoc: % = _—i = _?2 , (Ménh dé sai).

Suyra M, ¢d,,(2). Tu (1)va (2), tacé d,/d,.
Cau2. ChonC
Mit cau (S) c6 phuong trinh X*+Yy?+2° —6x+4y—12=0 c6 tam 1(3;-2;0) va ban kinh
R=5.
Ta goi khoang cach tir tim | ciia mit cdu t6i cac mit phiang & cac dap an 1a h, khi d6 dé mat

phang cit mat cau (S) theo mot dudng tron c6 ban kinh r =3 thi h=+ R*—r? =425-9=4,

‘18—4\/%‘ 14
Pap an Aloaivi h=———=—=14. Pap an B loaivi h=—=4,
J26 3
Chon dap an C vi h=4. Dap an D loai vi h=1+\/§¢4.

3

Cau3. ChonA
Mat phing (&) ¢6 vécto phap tuyén n, =(1;1;1) va () c6 vécto phap tuyén n, =(2;-1; m)
(@)L(B)en, Ln,lim=0sm=-1,

Cau4. ChonC

_ 21+2.2-2+5| _3

22422 477

Taco: d =d(1;(P))

Ban kinh cua duong tron giao tuyén 1a: r =, [~ =16 = 4.
T

Mit cau tm 1 cit mt phang (P) theo giao tuyén Ia mot dudng tron nén ta co:
R?=d?+r°=9+16=25=R=5.

Vay phuong trinh mat cu tm 1, ban kinh R=5 la: (x —l)2 +(y- 2)2 +(z+ 2)2 =25.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau5. Chon A

X+ Y +7242X+4y—62-m+4=0= xX*+ Y +72° - 2.(-1).x-2.(-2).y-2.3.2+(-m+4) =0
a=-1,b=-2,c=3,d=-m+4

Diéu kién: a’+b’+¢*~d >0 < 10+m>0 < m>-10.

Mit cau (S) cotam 1(-1;—2;3), ban kinh R =+10+m.

|2.(-1)-2.(-2) +3+1 Y

d(1,(P)) = =
2° +(-2)" +1?

P)cit (S) theo mot dudng tron c6 ban kinh bang 3 < d(I,(P)) =vR?* —3% .
( g g

e 2= [[m+10)

< m=23( théa man diéu kién). Viy m=3 1a gia trji cAn tim.
Cau6. ChonC
Goi I,1atam mat cau (S;) va R, la ban kinh mat cau (S,).
Tinh dugc khoang cach 11, =v/22 +12+2% =3>R, =1 nén diém | nim ngoai mat cu (S,)
Suy ra ban kinh cia mat cau (S) 1a R=11,-R =2.
Cau7. ChonB
Mat phing (P):x+2y—2z-1=0 ¢6 1 VTPT la n, = (1;2;-2).

Mat phiang (Q): 2x+(m+2)y—2mz-m=0 ¢ 1 VTPT Ia ng =(2;m+2;-2m).

pé (P)//(Q) thi L= _2 :_—2¢;1:>{m22:>me®.
2 m+2 -2m -m m 2
Suy ra khdng c6 gié tri thuc caa m thoa man yéu cau dé bai.
Cau8. ChonC
o o N , |2+4+4-10]
Mt cau (S) c6tam 1(2;2;2), do do d(l,(P))—ﬁ—O.
Cau9. ChonB

Vi ban kinh cia mat cdula R=5, d =d(I;(P))=4<R (véi | latim mt cau)

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Do d6 (P) cit (S) theo mot dudng tron ban kinh 1a r = JR? —d? =452 —4% =3,
Vay (P) khéng tiép xuc véi (S)
Cau 10. Chon B

Goi diém A(a :0; 0) 1a giao diém cuia mit cau va truc hoanh trong 46 a=0.

a=0 (I
a=2(n)
Goi diém B(O;b;O) la giao diém cua mat ciu va truc tung trong d6 b=0.
b=0 (I)
b=4 (n)
Goi diém C(0;0;c¢) 1a giao diém ctia mit cau va truc Oz trong d6 ¢ = 0.

c=0 (1)

c=6 (n)

Khi do a2—2a=0c{ . Do d6 A(2;0;0).

Khi d6 b2—4b=0c{ . Do d6 B(0;4;0).

Khi d6 cz—6c=0<:{ .Do d6 C(0;0;6).

) 5 . X z
Phuong trinh mat phang di qua ba diém A, B, C la E+%+g:1.

Cau 1l. Chon A

Mt cau (S)c6 tim 1(-2;-1;1), ban kinh R=+/12.

Ta co: d(l,(ﬂ))=$=%<\/ﬁ: R.

Vay mit phang (Pl) cit mit cau (S)theo giao tuyén 1a mot dudng tron.
Cau 12. Chon B

Phuong trinh mit phang (Oyz) la x=0.

Do mit cau (S) tiép xtic véi mit phang (Oyz) nén:

i _po 02403 o o

(I,(Oyz)) ’12+02+02
Khi d6 phuong trinh mét cau can tim 1a: (X—l)2 +(y —2)2 +(z +3)2 =1.
Céau 13. ChonC
Ta c¢6 mit cau (S): (X—Z)2 +(y+1)2 +(Z+2)2 =4 cotam | (2;—1;—2) . ban kinh R=2 .

Mit phang (P) vamit cau (S) c6 ding 1 diém chung khi va chi khi mit phang (P) tiép xtc véi

e [4.2-3.(-1)—m|

4 +3

m=1
m=21

mat céu (S) <d(1,(P)) =2 o[11-m/=10 @{

Cau 14. Chon A
Vi mit phang (P) chia truc Oz nén phwong trinh mat phang (P) c6 dang ax+by=0

(a2+b2 >0).

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 15.

Céau 16.

Cau 17.

Céau 18.

Céau 19.

Mit cau (S) cotdm 1(1;-1;1) va béan kinh R =3. Mat khac mat cau (S) cat mat phang (P) theo
giao tuyén 1a duong tron c¢é ban kinh bang 3 nén mat phang (P) di qua tam I(1;-1;1) cia mat
cau.

Tacd | e(P)=al+b(-1)=0<a=Db.Via’+b*>0 nénchon a=1=>b=1.

Vay phuong trinh mit phang (P) 1a: x+y=0.

Chon D

Goi phuong trinh mit phang (P) cddang X +2y +2z +d =0 Void #0,d =-3.

d +3| d=0
Nawavs =1:{d ~6
Két hop diéu kién = (P )c6 dang: X +2y +22 —6=0.

Chon A
Mit cau (S): (3(—2)2 +(y—4)2 +(z—1)2 =4 c6 tam 1(2;4;1) ,ban kinh R=2 .

C8.d((P)iQ)) =1

B |2+4m+1-3m-1 ~ Im+2)
J1+m?+1 Jm? +2

Mit phing (P) cat mat cau (S) theo giao tuyén la dudng tron c6 duong kinh bang 2 nén ban

Taco d(1,(P))

kinh duong tron giao tuyén r=1.

2
Ta ¢6 R2=d2(l,(P))+r2<:>4:($2+2; +1em? +4m+4=3(m’ +2) & 2m* —4m+2=0
+

< m=1.
Chon C

Tac6 BC =(-4;2;0) la mot vecto phap tuyén cua mat phang cin tim.
Vi mit phang di qua A nén c6 phuong trinh: —4(X—0)+ 2(y—1) =0 2x-y+1=0.

Chon C
Mit cau (S) c6 tam 1(2;0;-1), ban kinh R =3.

22-0-2(-1)-3|

J2 +(-1) +(-2)

Khi do, ta co d(1;(P)) = =1var?=R*—d?(1;(P))=8=r=22.

Chon B

Goi E , E lan Iuot 1a vecto phap tuyén ciia mat phang (P)va (Q).Taco:

ne =(2;b;4) va n, =(a;3;-2).

Céch 1.
2=k.a
no=kng  [(2;b;4)=k(a;3;-2) |b=3k =
Taco (P)//(Q)< o =Xy  J&D ) =R =) T ola=-1.
32kl |32kl 4=-2k 7| T
-3k B

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Cau 20.

Céau 21.

Cau 22.

Cach 2.

Taco (P)/(Q)« nPAnQ:O@(—2b—12;4a+4;6—ab)=(0;o;0)@{a:_l.
-3#1 b=-6

Chon A

Matciu S : x—1°+ y—2 ?472=25¢6tam | 1,2:0 vaban kinh R=5.

Khoang cach tir diém | dénmatphing o 1ad I, « =vR?—r? =417.

Vecto phap tuyén cua mat phang P 1a n=12-2 ,vecto AB= —2:2,0 .

Vi mit phing o wvuéng géc véi mit phing P va song song véi duong thing AB nén vecto
phap tuyén cia mat phang o« 1a ;’:[ﬁ,ﬁ}: 4:4:6 .

Suy ra, phuong trinh mit phang « cédang «a :2x+2y+3z+D=0.

. |D+6| ID+6] [D+6=17 D=11
Taco: d I, = e J17T="— :
RNV N D+6=-17  |D=-23

Do d6, phuong trinh mat phang o 1a 2x+2y+3z+11=0 hoic 2x+2y+3z—-23=0.
Déthidy, A¢ « nén « songsong véi dudng thang AB.

Vay phuong trinh mat phang o 14 2x+2y+3z+11=0 hoic 2x+2y+3z—23=0.
Chon B

Goi (P) la mit phang qua diém A(L0;2) va vudng géc véi d, .

Phuong trinh mét phang (P):1(x—1)+2(y—-0)+2(z-2)=0 < x+2y+2z-5=0

X=1+t
Phuong trinh tham s6 ctia duong thang d,:qy =—1+2t
zZ=-—t

a duong thang d,, khi d6 toa d6 diém B thoa hé:

<

Goi B la giao diém cua (P)
X+2y+22-5=0 t=2
X=1+t X=3

=
y=-1+2t y=3
z=—t z1=-2

= B(3;3,-2).

Vi duong thing A di qua diém A(1;0;2) , cat d, va vudng goc véi d, nén dudng thang A di qua
2 diém A va B. AB=(2;3,-4)
Phuong trinh dudng thing A di quaB nhan AB =(2;3;~4)1am vecto chi phuong la:

A x—3: y—3= z+2.
2 3 -4
Chon B
Mt phang (P) c6 mot vecto phap tuyén E =(2;11).

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céau 23.

Cau 24.

Mat phang (Q): x—y—2z—-2=0 c6 mét vecto phap tuyén n, =(L-1-1).
Ma n,.n, =2-1-1=0=n, Ln, = (P) L(Q).
Vay mat phdng x—y—z—2=0 |a mat phing can tim.

Chon D
Cach 1

Goi Acotoadd la A(Xy;z). OA=(xy;z), MA=(x-3;y-12-2).

Vi A(X;y;z) thudc mat cau(S) nénta co (x—1)2+y2+(z+2)2 =4,

Taco OAMA=-3 < x(x=3)+y(y-1)+z(z-2)=-3.

S X +y* +7°-3x—-y-22+3=0 <:>(x—1)2+y2+(z+2)2—4—x—y—6z+2:0
<:>(x—1)2+y2+(z+2)2—4=x+y+6z—2 & X+y+6z-2=0.

biém A thuoc mit phang (o): x+y+6z-2=0 (1)

Ta thay (S):(x—l)2+y2+(z+2)2 =4 c6tam 1(1;0;,—2) ban kinh R=2

d(1,(a)) B ooR suy ra (S)m(a)=Dsuy ra (1) vo Iy. Vay khdng cé mat phang chia

38

diém A thoa man yéu cau A di chuyén trén mat ciu (S) va OAMA =3,
Cach 2
Goi Acotoadd la A(Xy;z). OA=(xy;z), MA=(x-3;y-12-2).
A(x;y;z) thudc mat cau(S) nén taco (x—l)2 +y° +(z+2)2 =4,
Taco OAMA=-3< x(x=3)+y(y-1)+z(z-2)=-3.
2

2
c>x2+y2+22—3x—y—22+3=0<:>(x—gj +(y—%) +(z—1)2 :%.

31 J2

Suy ra A thudc mat cau (S) co tam I'(E;E;lj ban kinh R’ :7-

2

Taco (S):(x-1) +y2+(z+2)2 =4 c6tam 1(1;,0;,—-2) ban kinh R=2

V38 _, . 2

Tathay II' ——>2+7_R+R suyra (S)N(S')=@.

Vay khong c6 mat phing chira diém A théa man yéu cau A di chuyén trén mat cau (S) va
OAMA=-3,

Chon C

Mt cu (S) c6: tam 1(1;2;3), ban kinh R=v1? +22 +3* +2 =4,

Vi (@)lI(8) nén phuong trinh mp (&) c6 dang: 4x+3y—12z+d =0,(d =10).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Cau 25.
Céu 26.

Cau 27.

E LEARN

Vi (8) tiép xuc mat cau (S) nén:
4.1+3.2-12.3+d| d=-26
d =Re =4<|d-26]=52< .
(1.(8)) \/42 L3 +(_12)2 d=78

Do () cit truc Oz & diém c6 cao do dwong nén chon d =78.
Vaymp (B): 4x+3y-122+78=0.

Chon A
ChonC

/@)

Tu toa do tam | (l; 2; 5) ta loai dugc hai dap an B, D.

_[1-22+25+2
12 +(-2)" +2°

Mait khac theo baitacd R=d (I ,(a)) =3 nén dap an A loai.

Véy phuong trinh mét cau can tim c6 phuong trinh (X —1)2 +(y— 2)2 +(z —5)2 =9.

Vay chon C
Chon A

Do mat phing (Q) song song véi mat phang (P) nén mat phang (Q) c6 dang:
2x—-2y+2+D=0, (D=#-17).

Mit cau (S) c6 tam 1(0;-2;1) va ban kinh R=5.

Pudng tron giao tuyén c6 chu vi bang 67, suy ra: 2zr =67 < r =3.

D=7(TM)
D=-17 (L)

20-2(-2)+1+D
Dodé:d(l,(Q)):\/RZ—r2:4<:>| (2)+ts |:4<:>|D+5|:12<:>

\/22 +(-2)° +22
Vay phuong trinh mat phang (Q) la: 2x-2y+z+7=0.
* Phan tich bai toan
- Day 1a bai toan vé sy trong giao ctia mat cau véi mat phang.

- Pé giai quyét bai toan nay ching ta can nho lai kién sau:

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
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Céau 28.

Céau 29.

Cho mat cau S(O;R) va mét mat phang (a). Goi H 1a hinh chiéu vudng goc cua O 18n («) va

d=d(O,(ear))=0H . Khi dé

Néu d <R thi mit phang cat mit cau theo thiét dién 1a mot duong tron c6 thm H va ban kinh

Chon D
i , \ N 2r
Ban kinh cua duong tron la: r = Py 1.
T

. 21-3+2.(-1)-3
Khodng cach tir | dén (P)la: d=| 2D |:2.
V22 +(-1)*+2°

Ban kinh mat cau (S)Ié: R:\/I‘erd2 :\/12+22 :\/g.

Phuong trinh mit cau (S)la: (S):(X—l)2 +(y—3)2 +(Z—1)2 =5.
Chon A

Mt cau (S) c6 tam 1(12;3), ban kinh R=5.
Mt phang (P) c6 vec-to phap tuyén fi, =(a;b;c)
Theo gid thiét B(0;1,0)e(P):b-2=0<b=2.

Tac6: AB =(-3;3;-6) cing phuong véi U =(L-12).

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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X=t
Phuong trinh dudng thang AB:{y=1—t
z=2t

Goi r 1a ban kinh duong tron giao tuyén. K 1a hinh chiéu vudng goc cua | 1én duong thang AB,

H Ia hinh chiéu vudng goc cua | 1én (P)
Tach: K e AB= K (t;1-t;2t) = IK = (t-1 -t -1, 2t -3)

IK LAB= AB.IK=0=>t=1= IK =(0;-2;-1).

r=|R=d?(1,(P)) =\/25-d?(1,(P)) =v25—IH*.
Taco:r, < IH, ...
Ma IH <IK = IH,, =IK & H =K =(P) LIK = fi, va IK cing phuong.

a=0 a=0
- . a=0
=0, =kIK=:b=-2k= k:—L:{ _, >t=a+b+c=0+2+1=3.
c=-k c=1

Cau 30. Chon C

Mit cu (S)c6 tam 1(10;-2),R=+15.
Goi duong tron giao tuyén ctia (S) va (Q) co ban kinh Ia r, theo dé bai C=2zr=67=r=3,
IH=vR?—r? =/15-9=+6.
(P)/1(Q)=(Q):x—-2y+z+D=0(D=7).
D=7(I)
D=-5(t/m)

|1—2+ D| 3

d(1,(Q))=1H o J6 =

=(Q):x-2y+z-5=0.

Thay cac diém & dap an vao phuong trinh (Q) = J thoa man.

Céau 31. Chon A

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Tacé: (S,) c6tam 1,(0;0;0) va bén kinh R, =+/6

(S,) c6 tam 1, (LL1) vaban kinh R, =+/6

Mit phing (P):ax+by +cz+6=0(a> 0) co vecto phap tuyén ne) = (a;b;c)(a>0)

Mit phing (Q):3x+2y+2z-1=0 co vecto phap tuyén n() =(3;2;1)

Vi Mit phang (P) va mit phing (Q)vudng géc nhau = n(e).N@) =0 <> 3a+2b+c=0(1)
d(1;(P))=R,

d(1,:(P))=R,

Mit phing (P) dong thoi tiép xtic v6i ca hai mét cau nén {

6

S Y a+brc—0
Va? +b? +c? {|a+b+c+6|:6

=N = =

s o a+b+c=-12 (2)
la+b+c+6| _ 7 a’?+b’*+c*=6

— a’+b*+c’=6
Ja?+b? +c

T (1) va(2)
3a+2b+c=0 c=a c=1
TH1l: {a+b+c=0 <«<{b=-2a &<b=-2 = abc=-2

a’+b*+c?=6 a’+4a*+a*=6 a=1

3a+2b+c=0 c=a-24 c=a-24
TH2: ;fa+b+c=-12 & <b=12-2a &<ib=12-2a
a’+b’+c°=6 |a’+(12-2a)*+(a-24)>=6 |5a*—96a+684=0(VN)

Ta chon dép an A.
Céach khac :

Taco: (S,) c6 tam 1,(0;0;0) va ban kinh R, =+/6

(S,) co tam 1,(111) va ban kinh R, = J6 ; Mt phing (Q):3x+2y+z—-1=0 c6 vecto phap

tuyén ne) =(3;2,1).

Vi L, = /3 < /6 nén hai mit cAu cit nhau ma R=R,= /6 nén mat phang (P) tiép xtic v6i ca

hai mit cau khi (P) song song véi 1,1,.

Ta lai c6 mit phang (P) vuong géc véi mit phing (Q) nén mit phing (P) nhan

[E, ﬁ(Q):| =(~12;-1) lam vecto phap tuyén.

. - a b c b=-2a
Vi (P) co vecto phap tuyen ne) =(a;b;c)(a>0) nén —=—=— :
(P) c6 vecto phap tuyén ne) = ( )(a>0) =5 _1:{ c—a

Khi d6 phuong trinh mit phang (P) duogc viét lai la: ax—2ay+az+6=0.

Mit phing (P) tiép xtic v6i mit cau (S;) nén d(1,(P))=R, < %: J6 = a=1.
a

Suy ra phuong trinh mit phang (P) :IXx—2y+2z+6=0. Vay tich abc =-2

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Céau 32. ChonB

[21-2+2(-1)-y »
\/22 +(-1)° +2° .

Mit cau tam | (1 2;—1)va cht mjt phing (P) theo mot dudng tron co ban kinh bang /8 ta ¢6

Goi J 1a hinh chiéu cua diém | 1én mat phang (P)ta c6 1) = d(l ,(P))

ban kinh mt cdu R=+/8+1)2 =3,
Phuong trinh mét ciu can tim (X—l)2 +(y—2)*+(z+1) *=9.

Céu 33. ChonC
(P): mx+(m-1)y+2-10=0 c6 vecto phép tuyén n, =(m;m-1;1).
(Q):2x+y—2z+3=0 c6 vecto phap tuyén n, =(2;1;-2).
(P)L(Q)enn, =0 2m+m-1-2=0=m=1,

Céu 34. ChonC
(P): mx+(m-1)y+2-10=0 c6 vecto phép tuyén n, =(m;m-1;1).
(Q):2x+y—22+3=0 co vecto phap tuyén n, =(2;1;-2).
(P)L(Q)enn, =0 2m+m-1-2=0=m=1,

Céu 35. ChenD

_ 22+1+2.1+2| _9_,
itz 3
Suy béan kinh mat cAu R =v/IH? +72 =+/32 +12 =410
Phuong trinh mit cau: (S): (x—2)* +(y—1)> +(z—-1)* =10
Cau 36.

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Cau 37.

Chon B

Mat ciu (S) c6tam 1(1;0;-1) va bén kinh R = /12 + 0+ (~1)° ~1=1.

Mit phang (o) diqua | va vudng goc véi dudng thang d c6 phuong trinh:
1(x-1)+1(y-0)-1(z+1)=0<= x+y-2-2=0.

Goi K la hinh chifu cia | trén d , do Ked=K(t;2+t;-t) va
Ke(P)=>t+2+t—(-t)-2=0<1t=0=K(0;2;0).

Mit phing (Ot) cit (S) theo duong tron lon (C), c6 A,Be(C) va H=IKNAB .

IK = /(0-1) +(2-0)° +(0+1)° =6

IH.IK = IA? =1:>ﬂ=1:>mzlm(v‘| IH, IK cung huéng).
IK 6 6
a—lzl(O—l) a=>
6 6
1 1
= b—0=6(2—0)<:> b=§ =a+b+c==.
c+1:1(0+1) c:—E
6 6
Chon D

Tir (S):(x—2)" +(y-1)"+22=9 ta c6 tm | =(2;1;,0) bén kinh
R=3. Goi H la hinh chiéu vuéng goc cia | trén (P) va

(P)N(S)=C(H;r) véir=2

Jm2+4+1  Jm?+5

A
2
‘ 2m+3 S~——"
Theo yéu cau bai toan ta co RZ:IH2+I’2<:>9:( ) +4

m?+5

m=6-25

S m-12m+16=0 < .
m=6+25

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Céu 38. Chon A
Ta c6 mitcau (S) cotam 1(1;-2;3), bankinh R=+1+4+9+11=5.
. A v e s 6
buong tron (C) c6 chu vi bang 67 nén c6 ban kinh la: 1, = 2—7[ =3.
T
Mit phang (Q) song song voi mp (P) nén phuong trinh mt phang (Q) la:

2x+2y-z+D=0 (D=-7).

Vi (Q ) cit (S) theo giao tuyén 1la  dudng tron  (C)

o =\R* —d ))=3=,/25-d%(1,(Q)) <d(1.(Q))=4
2.1+2(-2)-3+ D\ D =17
m :4@|D—5|=12@[D:_7

Két hop diéu kién D #—7 ta c6 phuong trinh (Q):2x+2y—z+17=0.
Céu 39. ChonC
Mt cau (S) cotam 1(12;2) bankinh R=1.

2 2 2
Taco IM = (3—1j +(E—ZJ +[£—2) =1=R
3 3 3

Suy ra mat ph:fmg (ABC) tiép xuc v6i mit cau (S ) tai diém M .

Nén mit phang (ABC) ¢6 vécto phap tuyén M (% % gj

Phuong trinh mit phing (ABC):l(x—%j+2(y—%}+2(z—gj:0®§+1+%:1.

6 3
Suy ra a=6;b=3;c=3. Vay Vg =%|abc|=

Cau 40. ChonB

d nam trén hai mat phang (P) va (Q) nén d chinh la giao tuyén cua hai mat phang do
Mt ciu (S) c6 tam 1(1;2;1) va béan kinh R=+/2.
Mit phang (er) di qua I vavudng goc véi duong thang d 6 phuong trinh:

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céau 41.

Céu 42.

Cau 43.

2(x-1)-1(y-2)+4(z-1)=0<=2x-y+4z-4=0.

Goi K la hinh chiéu cia I trén d , do Ked=K(2+2t;-t;4t) va Ke(a)
=2.(2+2t)+t+44t-4=0=t=0=K(2;0;0).

Mt phang (a) cét (S) theo giao tuyén la dwong tron lén (C). Ta ¢6 M,N (C) va goi
H=IKAMN.Suyra H latrung diém caa MN .

IK = (2-1)° +(0-2)" +(0-1)° =6 .

2
Taco |H.|K=||\/|2=2:>|H=i nén MN =2HM =2 |M2—(ij =2 2—3=i.
J6 J6 V3

Chon C
Goi M(xy;z) 1a diém thusc mat ciu (S) Vi MA’+MOMB=16 nén

(x+2)2 +y° +(z+2\/§)2 +X2+ Y +2°+4x+4y =16

& 2X% +2y? + 227 +8X+ 4y + 427 +12=16 < X2+ y? + 22 +4x+ 2y +24/22-2=0 (S').
Ta thdy rang toa @6 M thoa phuong trinh (S') ciing la phuong trinh mt cau.

Nhu vay diém M nam trén giao tuyén ciia hai mat cau (S) va (S'),d6 1a mot duong tron.
Pé tim ban kinh caa dudng tron giao tuyén ta 1am nhu sau:

Béng cach khur di x?,y?, 2% tur phuong trinh (S) va (S') ta dugc phuong trinh y=0 (P)
Phuong trinh (P) 1a phuong trinh ctia mot mat phang.

Nhu vay diem M nam trén giao tuyén ciamat cau (S) (hoac cua (S') ciing duoc) véi mat phang
(P).

Mit cau (S) c6 tam I(—Z;L'—«/E) va ban kinh R=3.

Khoang cach tir tam | dén mat phang (P) la: d =d(1,(P))=1.

Vay bén kinh duong tron giao tuyén 13 r =JR?—d? =J9-1=22.

Chon B

[22+(-5)+2(-2)-1
Ja+1+4

Mat cau c6 tam 1(2;-5—2) vacd R=2 nén (S):(x—2)2 +(y+5)2 +(z+2)2 =4,

Chon A

Mit chu (S) c6 tam 1(~1;2;3), ban kinh R=+/17-m (didu kién m <17).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”

Tacé:d(l;(P)) :2:2.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 44.

E LEARN

Khoang cach tir tim / dén mit phing (B) la: d(],(B)) =2.

: . 8
Duong tron giao tuyén c6 ban kinh la: r = 2_11 =4,
T

Taco R =d’(1(B))+r* <> 17—m=4+16 <> m=-3 (thoa man).

ChonB
Cach1

Xét mit phang (a) c6 phuong trinh x +by +cz +d = 0théa man cac diéu kién: di qua hai diém
A(l; 1 1) va B(O;—Z; 2), ddng thoi cit cac truc toa dd Ox,Oy tai hai diém cach déu O.
Vi (05) di qua A(l;l;l) va B(O;—Z; 2) nén ta ¢6 hé phuong trinh:
1+b+c+d=0
(*)
-2b+2c+d =0

Mit phang (@) cit céc truc toa do Ox,Oy lan lugt tai M (-d;0;0),N (0; %;Oj .

;
1

Néu d =0 thi chi ton tai duy nhat mot mat phang thoa man yéu cau bai toan (mit phang nay sé& di

Vi M,N cichdéu O nén OM =ON . Suy ra: [d|=

qua diém O).

r A LA . . - < 9 ~ A A N ’ 1 d
Do d6 d¢ ton tai hai mat phang thoa man yéu cau bai toan thi: |d| = ‘E‘ <b=+1.

. Ta dugc mit phang (P): X+y+4z-6=0

. Véibol (*)Q{c+d:—2 {c=4

=
2c+d=2 d=-6

2c+d =-2
Vay: bb, +cc, =1.(-1)+4.(-2)=-9.

c+d=0 c=-2 ,
= Véib=-1, (*)Q{ N @{d ) . Ta dugc mat phang (Q): x—y-2z+2=0

Cach2; AB=(-1-31)

Xét miat phang (a) ¢6 phuong trinh x+by +cz +d = 0thoa mén cac diéu kién: di qua hai diém
A(31,1) va B(0;-2;2), ddng thoi cét cac truc toa do Ox,Oy tai hai diém cach déu O

lan luot tai M, N . Vi M, N cach déu Onén ta cd 2 truong hop sau:

TH1: M(a;0;0),N(0;a;0) véi a=0 khi d6 () chinh 1a (P). Ta c6 MN =(-&;a;0) , chon
u, = (—11;0) 1a mét véc to cing phwong véi MN . Khidé n, = [E, Lﬂ =(-1-1-4),

suyra (P):x+y+4z+d, =0

TH2: M (-2;0;0),N(0;a;0) véia=0 khi d6 (@) chinh 12 (Q). Ta c6 MN =(a;a;0) , chon
@ =(1,1,0) la mot véc to cung phuong voi MN . Khi d6 FIQ = [ﬁ, @] =(-13L%2),

suyra (Q):x—y—-2z+d,=0. Vay: bb, +cc, =1.(-1)+4.(-2)=-9.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 45.

Cau 46.

Céau 47.

Chon D
Goi I(a;b;c) latam mat cau (S).

Do (S) tiép xtc véi cd ba mt phing (), (B), (¥) néntacod [a-1=|b-1=[c+1=R.

Mat khéc, ta lai c6 R=IM =4J(2-a)’ +(5-b)’ +(-2—c)’ .

Do d6 ta co hé:

(2-a)" +(5-b)" +(-2-c)" =(a-1)’
(2-a)" +(5-b)’ +(-2-c)" =(b-1)" (1)
(2—a)2+(5—b)2+(—2—c)2 =(c+1)2

(a—l)2 >(a—2)2 =S a>§<:> a-1>0

Quan sét ta théy ring {(b-1)" > (b-5)° ©b>3<b-1>0

(c+1)2 >(c+2)2 <:>c<—g<:>c+l<0
Do d6 |a-1=|b-1=[c+]=a-1=b-1=—c-1.

a-1=b-1=-c-1 a=4
Tur (1

= ) ) ) , &ib=4 .Vay R=IM =3.
(a—2)"+(b-5)" +(c+2) =(a-1) et

Chon A
Goi R la ban kinh mat cau. Do mit cau tiép xtc véi mat phiang (P) nén ta co:

4(1.(P)) =R = -1-2.2-2.1-2]
JE+(-2) +(-2)

Tir (x—a)"+(y-b)*+(z—c)’ =d vatam 1(-1;2;1) suyra a=-1; b=2; c=1.

Vay T=a+b+c+d =-1+2+1+9=11.

Chon C

=R<R=3.Suyrad=9.

Gia st mat cau (S) c6 ban kinh R vaco tam 1(0;0;c) (vitdm I thudc truc Oz).

Taco: d(1;(Oxy))=|c| va d(I;(a))=[c-2].

Vi mat phing (Oxy) cit (S) theo duong tron c6 ban kinh bing 2 nén
Rz\/(d(l;(Oxy)))2+4: c2+4.

Vi mit phing (a) : z=2 cit (S) theo duong tron c6 ban kinh bing 4 nén
Rz\/(d(l;(a)))2+16= (c—2)° +16.

Suyra: ¢ +4=(c—2) +16 <= 4c=16<c=4 =1(0;0;4) vd R=+/20.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 48.

Cau 49.

Céau 50.

Céau 51.

Céu 52.

E LEARN

Véy phuong trinh mat cau (S) la: x* +y* +(z —4)2 =20.

Chon D

Phuong trinh mit phang (Oyz) 1a x=0.

Vi mit cau tiép xuc v6i mit phiang (Oyz)cé ban kinh R=d (I ,(Oyz)) =4,
Vay phuong trinh mit cdu can tim 1a (X—4)2 +(y—9)2 +(z —16)2 =16.
Chon C

Goi I (a;b;c) latam cua mat cau (S'):(x—a)’ +(y—b)’ +(z—c)’ =D.
2a+4b-c-7=0

Vi | nimtrén (P) v2 en:
I 1 namtrén (P) va (Q) nén {4a+5b+c—14=0 @)

Mat khac, (S’) cuing tiép xtc véi (R) va (S) nén:

a+2b-2c-2 |a+2b—2c+4|
d(I,(R))=d(I,(S | =
(L(R)=d(1(8)) =72 .
a+2b-2c-2=a+2b-2c+4 -2=4
= =
a+2b-2c-2=-a-2b+2c-4 a+2b-2c+1=0
2a+4b—-c-7=0 a=-1
Tu (1) va (2) taduoc hé: {4a+5b+c-14=0=1b=3 =a+b+c=5.
a+2b-2c+1=0 c=3

<a+2b-2c+1=0 (2)

Chon C

Mit cau (S) cotam la 1(0;1;1) ban kinh R=3. Vi IA= J5 <3 nén diém A nim trong mit cau.
Goi Hva r lan luot 1 tim va ban kinh ctia duong tron thiét dién.

Khi 0, ta luén c6 r’ =R* —IH*>R* - IA* =4 (vi H trung v&i A hodc AAIH vudng tai H nén
IH<IA).

Vay duong tron ¢6 chu vi nho nhat thi c6 ban kinh nho nhat r =2 khi A trang véi H .

Chon C

Mit cau (S) cotam la 1(0;11) ban kinh R=3. Vi 1A= J5 <3 nén diém A nim trong mit cau.
Goi H va r 1an luot 1a tim va ban kinh cua duong tron thiét dién.

Khi d0, ta luén c6 r’ =R?—IH?>R? - IA*> =4 (vi H trung v6i A hoidc AAIH vudng tai H nén
IH<IA).

Vay duong tron ¢6 chu vi nho nhat thi c6 ban kinh nho nhat r =2 khi A trang véi H .

Chon B

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 53.

Mit cau (S,) ¢ tam O(0;0;0), ban kinh R, =5. Mt cau (S,) c6 tim K(-2;0;2), ban kinh
R, =1, mat phang (P) c6 1 vecto phép tuyén I fi,) =(1;0;-1).

Vi OK =(-2;0;2) ciing phuong véi fi,, =(1;0—1) nén OK vuéng goc voi mat phing (P)
Goi H 1a hinh chiéu vuéng géc cia O 1én mit phang (P) nén O, K, H thanghang.

Tac6 OH =d(0;(P))=3V2 <R, KH =d(K;(P))=v2 >R,, OK =22, OK +R, <R, =
(P) cét (S,) va (P) khong cét (S,) va (S,) chia (S,).

Do d6 mit cu tim | phai tiép xtic trong v6i (S;) tai A va tiép xtc ngoai voi (S,) tai B.

Goi R 1a ban kinh v&i mat cau tam | .
Suyra: Ol =R —R=5-Rva KI =R, +R=1+R.

Ta c6 IH?=0I’-0H?=KI?-KH? < IH? =(5-R)’ -18=(1+R)’ -2 <12R =8

2
oR=22H? =(1+3j EPYL :ﬂ.
3 9 3
L A A Lo J7

Khi @6 | thudc mat cau (33) tam H, ban kinh R, =?.

Y A - M A A \ \ . A \ J , e \ \/7
Ma | thudc mat phang (P) nén | thudc dudng tron giao tuyén vaco bankinhla r =R, = 3

T S
Vay diéntichla 7r° =—r. P

9 /

Ch(.)n B ,.*'f;),-»--"""“-‘ N .\‘-.I‘

Mit phiang (P) c6 mot vecto phap tuyén la \
ne =(42;-2). \
Mit cau (S;) cotam 1,(2;0;—1) vaban kinh R, =1

Mat cau (S,) co tam 1,(—4;-2;3) va ban kinh ’
RZ -2 \ ~ ’

Tach 1,1, =(~6;-2;4)= 1,1, =214 >R +R, suy ra (S,), (S,) ndm ngoai nhau.

Taco (x, +2y, -2z, +5)(x, +2y, -2z, +5)<0 nén 1, 1, nam vé hai phia d6i véi mat phing
(P).

Ngoaira d[1,,(P)|=3>R,, d[1,,(P)]=3>R,.

Goi N, P lan luot la giao diém cua doan thang 1,1, véi hai mat cau (S,)va (S,).

Taco
MA+MB +Al, +BI, > 1,1, & MA+MB+NI, +Pl, > N +NP+Pl, & MA+MB>NP.

Ping thuc xay ra khi va chi khi A=N, B=P va M, N, P thing hang.
Khi d6 (MA+MB) =NP=1,1,-R -R,=214-3.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 1.

Cau 2.

Cau 3.

Cau 4.
Cau 5.

Cau 6.

Cau7.

Céau 8.

Cau 9.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

DANG 6. CUC TRI LIEN QUAN DEN MAT PHANG
Trong khéng gian Oxyz , cho ba diém A(1;1;1), B(-1; 2; 0),C(3; -1; 2) va M 1a diém thudc
mat phang (a):2x—y+2z+7=0. Tinh gia tri nhé nhat ciia P :‘ BW\+5W—7W‘ :
A P =20 B.P_ =5, C. P =25. D. P =27,
Trong khong gian Oxyz, cho hai diém A(2;0;1), B(-2;8;3) va diem M (a;b;c) di dong trén
mat phang (Oxy). Khi MA+MB dat gia tri nho nhat thi gia tri a+b+3c bang
A 2. B. 3. C. 5. D. 4.
Trong khong gian véi hé truc toa do Oxyz , Cho hai diém A(-3;5;-5),B(5; —3;7)|va mét phang
(P):x+y+z=0.Tim toa dd diém M trén mat phang (P) sao cho MA? —2MB? 16n nht.
A. M (-2,11). B. M (2,-1,1). C. M(6;-18;12). D. M (-6;18;12).
Trong khéng gian Oxyz , cho hai diém A(2-2;4) , B(-3;3;-1) va mit phang
(P);2x—y+2z-8=0. Xét M 1a diém thay ddi thudc (P), gia tri nho nhit cia 2MA? + 3MB?
bang
A. 145, B. 108. C. 105. D. 135.
Trong khong gian vdi hé truc toa do Oxyz , cho tam giac ABC vdi A(2;1;3)’ B(L _1;2),
C(S; _6;1). biém M (X; Y: Z) thudc mat phang (Oyz) sao cho MA? + MB? + MC? dat gi4 tri nho
nhat. Tinh gi4 tri biéu thirc P =X+ y+2.
A.P=0. B. P=2. C. P=6. D. P=-2.
Cho A(4;5,6);B(L12), M la mot diem di dong trén mét phang (P):2x+y+2z+1=0.
Khi d6 |MA—MB| nhén gia tri 16n nhat 1a?
A NTT. B. \/41. C.7. D. /85.
Trong khong gian Oxyz , cho ba diém A(0;1;2), B(1;1;1), C(2;-2;3) va mit phang

(P): X—y+z+3=0.Goi M (a;b;c) 13 diém thudc mat phang (P) thoa man ‘MA+ MB +MC

dat gia tri nho nhat. Gid tri ciia a+2b+3c bang

A 7. B. 5. C.3. D. 2.

Trong khéng gian Oxyz , cho c4c diém M (m;0;0), N(0;n;0), P(0;0; p) khong tring véi géc
toa do va théa man m?+n®+ p? =3. Tim gia tri 16n nhit caa khoang cach tir O dén mat phing
(MNP).

AL B. \/3. c. L. D. L

3 J3 27"
Trong khong gian Oxyz , cho cac diém A(L4;5), B(0;3;1), C(2-L0) va mat phang
(P):3x—3y—-2z-15=0. Goi M a;b;c la diém thuoc mat phang P sao cho téng cac binh

phuong khoang cach tir M dén A, B, C nho nhét. Tinh a+b+-c .
A.5. B. 5. C. 3. D. -3.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 10.

Céau 11.

Cau 12.

Céau 13.

Céau 14.

Céau 15.

Céau 16.

Trong khong gian Oxyz , cho mat phang (P):3x+y-z+5=0 va hai diém A(1;0;2),

B(2;-1;4). Tap hop cac diem M nam trén mit phang (P) sao cho tam giac MAB c6 dién tich

nhé nhét.

A {x—?y—4z+7=0. B {x—?y—4z+14:0.
3X—y+z-5=0 3X+y—-z+5=0

c {x—?y—4z+7:0 D {x—?y—4z+5:O'
3X+y—-z+5=0 - 3X+y—-z+5=0

Trong hé truc Oxyz, cho diém A(-L3;5), B(2;6;-1), C(-4;,-12;5) va mit phang
(P):x+2y-2z-5=0. Goi M la diém di dong trén (P). Gia tri nho nhat cta biéu thic
S =‘W+W+W la

D. 12,

B

Trong khéng gian véi hé toa do Oxyz, cho mit phang (P):x-2y+2z-3=0 va mit cau

A. 42, B. 14. C. 14+/3.

(S):x*+y*+2°+2x-4y-2z+5=0. Gia sit M €(P) va N €(S) sao cho MN cing phuong
V6i vecto U =(L0;1) va khoang cach gita M va N 16n nhét. Tinh MN.

A. MN =3. B. MN=1+2/2. C. MN=3/2. D. MN =14.

Trong khong gian voi hé toa d Oxyz, goi (P) rax+by+cz—3=0 la mat phéng di qua hai diém
M (0;-1;2),N(-113) va khong di qua diém H (0;0;2). Biét rang khoang cach tr H dén mat
phing (P) dat gié tri 16n nhit. Tong T =a—2b+3c+12 bang

A. -16 . B.8. C.12. D. 16.

Trong khong gian vo6i hé toa do OXxyz = cho hai diém M (3;1;1), N (4; 3 4) va duong thang

A:X_7: y—3:z—9

. Goi I(a;b;c) 1a diém thuoc dudng thing A sao cho chu vi tam giac

1 -2
IMN nhoé nhat. Tinh T =a+b+c.
A.T=%. B. T=29. C.T=19. D.T=4—:.

Trong khong gian Oxyz, cho hai diém A(;-3;,0) , B(5-1-2) va mit phang
(P):x+y+2z-1=0. Xét cic diém M thudc (P), gia tri 16n nhit cua biéu thic | MA— MB |
bang:

A. 3. B. 2. C. 245. D. 2.6

Trong khong gian Oxyz, cho mit cau (S):x*+(y—3)° +(z—6)° =45 va M (1 4;5). Ba dudng
thang thay doi d,, d,, d, nhung luon d6i mot vudng goc tai O cit mat cau tai diém tha hai lan

luogtla A, B, C. Khoang cach I6n nhattr M dén mat phang (ABC) la
A. 3, B. 5. C.4. D. V6.

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 17.

Céau 18.

Céau 19.

Céu 20.

Céau 21.

Céu 22.

Céau 23.

Cau 24.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Trong khong gian véi hé toa d6 Oxyz , cho diém A(3;-24) va mat phang
(P):(m?+2m)x—(m’ +4m-1)y+2(3m-1)z+m?+1=0. Tim gid tri I6n nhat cua khoang cach

tir A dén mat phang (P).

A. 5. B. V29 . C. \/33. D. J/21.
N . .2 . 2 x=1 y+2 z .
Trong khong gian Oxyz , cho diém A(2;—3; 4), duong thang d T T3 va mat cau

(S):(x=3)"+(y—2)" +(z+1)° =20. Mat phing (P) chira dwong thing d thoa méan khoing
cach tir diém A dén (P) I16n nhat. Mat cau (S) cét (P) theo duong tron c6 ban kinh bang

A 5. B.1. C. 4. D. 2.

Trong khong gian Oxyz, cho hai diém A(1;2;3), B(2;3;4) va mat cau (S):x*+y*+ 2> =100.
Phuong trinh mit phang qua hai diém A, B va cit mat cau (S) theo mot duong tron cd ban kinh

nhé nhét 14
A x+y-2z+3=0. B. x—z+2=0. C.y-z+1=0. D. x-2y+z=0.

Trong khong gian Oxyz, cho hai diém A(L2;3), B(4;4;5). Giasir M la diém thay d6i trong mt
phang (P):2x+2y+z+2019=0. Tim gia tri I6n nhét cia bicu thac P =|AM —BM|.

A. V17 . B. J77. C. 7\2-3. D. V/82-5.

Trong khong gian Oxyz, cho A(110),B(3;-14) vamatphang («):x—y+z+1=0. Timtoa d¢
diém M e (a)sao cho |MA—MB| dat gia tri 16n nhat.

AM(L3-1). B.M[ii—%j. C.M(l;z;—g). D. M(0;2;1).

Cho mat phang (a):x—y+2z-1=0 va hai diém A(0;-11),B(L1-2). Biét M () sao cho
MA+MB dat gia tri nho nhat. Khi d6, hoanh d6 x,, cua diém M la

1 2
A.XM=§. B.x, =-1. C.xy =—2. D.XM:?.

Trong khdng gian Oxyz , cho diém M (1;2;3). Mit phang (P):x+ Ay +Bz+C =0 chita truc Oz

va cach diém M mot khoang 16n nhét, khi d6 tong A+B+C bang

A.6. B.-3. C.3. D.2.

Trong khong gian voi hé toa d6 Oxyz, cho diém A(a;b;c) v6i a, b, ¢ 1a cac sb thuc duong

thoa mén 5(a” +b? +¢?) =9(ab+2bc+ca) Va Q= o 1 ¢ gié trj 16n nhit. Goi
b*+c” (a+b+c)

M, N, P lan luot 14 hinh chiéu vudng goc cua A 1én céc tia Ox, Oy, Oz. Phuong trinh mat
phing (I\/lNP) la

A Xx+4y+4z7-12=0, B.3x+12y+12z-1=0.

C.x+4y+4z=0. D. 3x+12y+12z+1=0.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 25.

Cau 26.

Céau 27.

Céau 28.

Cau 29.

Céau 30.

Céau 31.

Trong khong gian Oxyz , cho hai diém A(-1;0;0) va B(2;3;4). Goi (P) la mat phang chua
duwong tron giao tuyén cua hai mat cau  (S)):(x-1)°+(y+1)+z*=4 va
(S,):X°+y*+2°+2y-2=0. Xét M, N 1a hai diém bét ky thuoc mat phang (P) sao cho
MN =1. Gi4 tri nho nhat cia AM +BN bang

A. 5. B. 3. C. 6. D. 4.
Trong khong gian voi hé truc toa do Oxyz, cho M(1;2;1). Viét phuong trinh mét phiang (P) qua

1
+ +
OA®> OB 0OC?

M cit céac truc Ox, Oy,0Oz lan luot tai A, B,C sao cho dat gi4 tri nho nhat.

A. (P):x+2y+3z-8=0. B. (P):%+%+%=1.
C.(P):x+y+z-4=0. D. (P):x+2y+z—-6=0.

Trong khong gian Oxyz, cho cac diém A(LL1), B(2;3;4), C(324), D(-2-1-3). Mat
phang (P) thay d6i nhung luén qua D va khong cét canh nao cia tam gidc ABC . Khi tong cac
khoang cach tr A, B, C dén (P) la I6n nhit thi (P) c6 mot phuong trinh dang
ax+by+cz+29=0.Tinhtdong a+b+c .

A.9. B. 5. C. 13. D. 14.

Trong khdng gian vai hé toa &6 OXyz , cho ba diém A(O; —2;—1), B(—Z;—4; 3), C(l; 3, —l) va mat
phang (P):x+y—22—3=0. Biét diém M (a;b;C)e(P) thoa man T =‘m+m+2m‘ dat
gia tri nho nhat. Tinh S=a+b+c.

1 1
A S=-1. B.S=—. C.S=0. D.S=-—.
2 2

Trong khéng gian Oxyz , cho ba diém A(L;11), B(-2;3;4) va C(-2;5;1) . BPiém M (a;b;0) thudc
mit phiang (OXy) sao cho MA? +MB? +MC? dat gia tri nho nhét. Tong T =a” +b” bing

A. T =10. B. T=25. C. T=13. D.T=17.
Trong khéng gian Oxyz , cho ba diém A(L;11), B(-2;3;4) va C(-2;5;1) . Biém M (a;b;0) thudc

mit phing (Oxy) sao cho MA” + MB? + MC? dat gi4 tri nh6 nhat. Tong T =a” +b? bang

A. T =10. B. T=25. C. T=13. D. T=17.

Trong khong gian Oxyz, cho ba diém A(2;0;6), B(2;4;0) va C(0;4;6). Biét M la diém dé
biéu thuc MA+MB +MC +MO dat gié tri nho nhat, phuong trinh duong thang A di qua hai diém
H(3;0;-1)va M I

W A XT3y 24l o A K-8y 74l
2 1 3 1 1 3
c.oaX3_y_ztl D A X3y 2+l
1 3 1 1 1 2

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céu 32.

Céau 33.

E LEARN

Trong khong gian Oxyz , cho hai diém A(3;-22) , B(-2,2,0) va mit phing
(P):2x-y+2z-3=0.Xét cic diem M, N didong trén (P) sao cho MN =1. Gia tri nho nhat
cta biéu thirc 2MA? +3NB? bang

A. 49,8. B. 45. C. 53. D. 55,8.

Trong khong gian v6i hé toa do Oxyz , cho mit phang (P) :mx+(m +1) y—z-2m-1=0, voéi m
1a tham sb. Goi (T) 1a tap hop céc diém H_ 1a hinh chiéu vuong goc cua diém H (3; 3;0) trén
(P). Goi a,b lan luot la khoang c4ch 16n nhét, khoang cach nhé nht tir O dén mot diém thudc

(T).Khido, a+b bang

A. 52. B. 34/3. C. 82. D. 442.

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

DAP AN CHI TIET
Caul. ChonD
Goi | (x;y;z) sao cho 3IA+5IB-7IC=0 (1),
3(1-x)+5(-1-x)-7(3-x)=0 X =-23
Taco: 13(1-y)+5(2-y)-7(-1-y)=0<<y=20 .Suyra I(-23;20;-11).
3(1-2)+5(0-2)-7(2-2)=0 z=-11
Xét P=\3|\TA+5W—7W\=‘3(W+E)+5(W+E)—7(W+E)‘.
P =|MI +(31A+5IB-7IC). Tir (1) taco P=[Mi|=MI .
P, khi MI ngin nhathay M Ia hinh chiéu vudng goc cua | 1én mat phang (a).
_[2.(-23)-20+2(-12)+7] ”
22 1 (-1) +22 '

Khi d6: P, =d(1,(a))

Cau2. ChonB

B

:

/
| ’
/
' /
/
! /

c

Oxy

Dé thay hai diém A,B nam vé cling mot phia so véi mat phang (Oxy).

Goi C 1a diém d6i ximg voi A qua (Oxy)suy ra C(2;0;-1).
Puong thang BC di qua C(2;0-1) va u= %ﬁ =(-12;1) 1am vecto chi phuong c6 phuong

X=2-t
trinh 1a: {y=2t .Khidé MA+MB =MC +MB >BC =4./6.
z=-1+t
Ding thire xay ra khi va chi khi M, B, C thang hang.
Suy ra min(MA+MB) =46 < M =(Oxy)"BC nén toa do diém M (x;y;z) thoa man hé:

X=2-t
_ ot x=1
Z‘ 1 & 1Y=2.Viy M(520)=a=1b=2 c=0=a+b+3c=3.
=1+
z=0
z=0

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Cau3. ChonC
Céch 1.

Goi M (a;b;c) thuoc mat phang (P):x+y+z=0 néntacé a+b+c=0
MA? ~2MB? = (-3-a)" +(5-b)" + (-5 ~c)" 2| (5-a)" +(-3-b) +(7~c)’|
= —a’ —b? ~¢* +26a—22b+38c~107 = —| (a—13)"+ (b+11)" +(c~19)" |+544.

Theo bat dang thirc Bunnhia ta c6

a+b+c=0=|-21|=|(a-13)+(b+11)+(c-19)|< \/3[(a—13)2 +(b+11)°+(c-19)’ |
= (a-13)" +(b+11)" +(c—-19)" 2147
MA? —2MB? =~ (a—13)" + (b+11)" +(c—19)° |+ 544 < 307

DAau bang xay ra khi:

a==6
a-13_b+ll_c-19_ ;7 . Jp=—18=M(6-1812).
111
c=12
Cach 2.

(Can ctr vao dé cho dap an sin toa d6 diém M)
M thudc mat phang (P):x+y+z=0 nén loai B, D.
V6i M (-2,1,1) = MA® —2MB? =-149, v6i M (6;-18;12) = MA* —2MB? =397

Tur d6 loai A. Vay dap an la C.
Cach 3.

Ta c6 thé ding tam ty cy nhu sau:
Goi | thoa mén

I1A-218=0 < 10+0A-2(10+0B)=0 <Ol =20B-0A « I (13;-11;19).
Khi do: MA? ~2MB? =(MA) —2(MB) = (MI +1A) ~2(MI +1B) = -M1>+(1A* ~2182) Ién
nhat khi I 1a hinh chiéu vudng goc ciaM 1én (P)= M (6;-18;12) ,
Cau4. ChonD
Goi |1a diém thoa diéu kién : 21A+31B =0. Khi d6 1(-111).
T= 2MA? +3MB? = 2MA +3MB_ = 2(MI + 1A)? + 3(MI + 1B)? = 5MI? + 21A2 + 3IB2.
T dat gia tri nho nhat © M1, .
Ma Me(P) nén Ml ;<&M Ja hinh chidu caa | 1én mat phang (P)
2(n-1+21-8
Khi dé: T, =5MI? +2IA% +3IB* =135,
Cau5. Chon A

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Goi | 1adiémthéa IA+IB+IC=0<1(2-2;2).

MA? + MB? + MC? = (M7 +1A) + (M + 1)+ (M +IC)
=3MI” + 1A’ + 1B +1C° + 2MI.(1A+ B+ 1C) =3MI® + 1A” + IB” + IC”.

Ma M e(Oyz) = MA® + MB? + MC? dat gi4 tri nho nhét <> M 1a hinh chiéu cta | 1én (Oyz)
< M (0;-2;2). Vay P=0-2+2=0.

Cau 6. ChonB
Taco [MA—MB|< AB véi moi diém M e(P)

Vi (24+5+2.6+1).(2.1+1+2.2+1)=208> 0 nén hai diém A, B ndm cung phia véi (P)
Déu " =" xdy ra khi va chi khi M = ABN(P)

Khi d, [MA— MB| nhén gié tri 16n nhét la: AB = \/(4—1)" +(5-1)° +(6-2)° =4L.
Cau7. ChonC

Ta c6 trong tdm cua tam giac ABC la G(1;0;2). Khi do: ‘W’-\+W+W‘ = ‘3%‘ =3MG.

Vay ‘MA+ MB+MC| < MG,;, <> M lahinh chiéu vudng géc clia G trén mat phang (P).

Goi d 1a duong thang qua G va vudng goc voi (P), ta c6 phuong trinh duong thang d Ia:
X=1+t
y=—-t .Giatri t Gng voi toa do diém M 1a nghiém cua phuong trinh:
z=2+t

(1+t)—(-t)+(2+1)+3=0=3t+6=0=t=-2.

Vay M (-1;2;0). Khi d6: a+2b+3c=-1+2.2+3.0=3.

Cau8. ChonC
Do M, N, P khdng tring véi gbc toa do nén m=0, n=0, p=0.

Phuong trinh mit phang (MNP) la: i+X+£=1<::>£X+1y+lz—1=0
m n n

p m Y
1
= d(O,(MNP))=
1 1
A A M ’ A A 2 2 2 s A 1 1 1 .
Ap dung bat dang thac Cosi cho ba so dwong m*, n°, p°vaba so duong peiey F ta co:

m? +n’ + p? > 33m*n’p* va %+i2+i2233fm2nl2p2

np

:>(m2+n2+ p2)(i2+i2+i2j29; Ma m®+n”+ p? =3suy ra:
m> n*> p

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Cau 9.

Cau 10.

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.

g

1 1 1

3= i2+i2+i22\/§:> . <
m-.np J1+1+1

= d(O0,(MNP))<

Ne

. Dau bang xay ra khi va chi khi m* =n? = p? =1.

B

Vay gid tri I6n nhat cua khoang cach tir O dén mat phang (MNP)Ia —=. Chon C

Chon C
Tacd: | 1;2;2 latrong tdm cua tam giac ABC.

MA, MB, MC la khoang cach tir M dén céac diém A, B, C.

—_— 2 — 2

IB~ MI+IC

2

—_ 2 — 2 JEEN — — 2 —
Xét MA*> + MB*+MC?= MA + MB + MC = MI+IA + MI+
— 2 — 2 — 2 — 2 —_ —_ _—
=3M +IA +IB + IC +2MILIA42MI.IB+2MI.IC

—3MI2 4 IA2 4+ IB> + IC2 +2MI. IA+ IB+IC

= 3MI2 + IA? 4 IB? +1C2 +2MI.0 (do I Ia trong tam cua tam giéc ABC nén 1A+ IB+1C =0)
=3MI*+IA* +IB* +IC°.

Ma 1A% + IB® + IC? ¢ gié tri khong d6i nén MA? +MB? 4+ MC? dat gié tri nho nhét khi M1 ngén
nhét. Khi ¢4 M 12 hinh chiéu vudng goc caa | 1én mat phang P .

Goi d 1aduong thiang di qua M va |, vubng goc véi mat phang P .

Puong thing (d) di qua diém 1(LL1), nhan véc to phap tuyén cua (P) 1a n, =(3;-3;-2) 1a
X=1+43t

y=2-3t teR .

1=2-2t

mot véc to chi phuong nén phuong trinh thamsécoa d 1a d :

M=PnNnd. Med=M 1+3t;2—-3t;2—2t .
Mat khac M €(P) nén: 3143t -3 2—3t —2 2—2t —15=0<t=1.
Dodo M 4,—10 .Suyra a+b-+c=3.

Chon C

. 1
Taco: S,y = Ed(M;(AB))AB.

Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Ta c6: Dién tich tam gidc MAB nho nhat <> d,y, ), Nho nhat.

AB =(1,-1;2); ne) =(3;1;-1) = n(p).AB =0.

— AB song song véi mat phang (P).

Ma dyy.aey) NGAN Nhit, M €(P). Nén M thudc giao tuyén cua mat phang (P)va mat phang

(Q). Vi (Q) 1a mat phang vudng géc véi (P)va di qua AB.

Mat phang (Q) vudng goc véi (P) di qua AB = n(g =[H(P);N3}=(1;—7;—4).

Ac(Q)=(Q):x,—7y,—42,+c=0=1-7.0-42+c=0=c=7=(Q):x-7y—4z+7=0
M e X—7y—4z+7=0

:{ (QijM €{3x+z//—z+5:0 |

Céau1l. ChonB
Goi G(x,;¥,;z,) 1a trong tam tam giac ABC.
Vi G la trong tAm tam gidc ABC va M 1a diém tiy y nén MA+MB +MG =3MG.
Viy S = ‘W\+W+W‘ - \3%’\ - 3MG.

_ Xpt+Xg +Xe _—1+2—4__1
3 3
Do G la trong tdm tam giac ABC nén <y, = yA+);B+yC = 3+63_12 =-1=G(-1-13).
Zl=zA+zB+zC =5—1+5=3
3 3

Vi G c6 dinhnén S=3MG dat gié tri nho nhat khi va chi khi MG nh¢ nhat. Tic la MG L (P).
F11+2(-1)-23-5 14
JLP+2+(-2) 3

Taco: d(G,(P)) MG.

Vay gié tri nho nhit S = ‘m+ MB + W\ = \3%\ —3MG = 3.% ~14.
Céu12. ChenC
|F1-22+21-3

1?2+ 2% 4 22

=2>R.

(S) cotam 1(-L2;1) vaban kinh R=1. Taco: d(I,(P))

[

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Goi H la hinh chiéu vuéng géc cua N trén mt phiang (P) va a la goc gitta MN va NH .
Vi MN cing phuong véi u nén géc o c6 sb do khong ddi, o = HNM .

, 1 . , ,
C6 HN =MN.cosa = MN :K'HN nén MN I6n nhit < HN 16n nhit <
(04

HN =d(I,(P))+R=3.

. - 1
Co cosa:‘cos(u,np)

1
— nén MN =——HN =3V2.
J2 cos o V2

Cau 13. Chon D
Goi K a hinh chiéu ciia H 1én (P), E 1a hinh chiéu cia H [én MN.

H
q

A

Taco: d(H;(P))=HK va d(H;MN)=HE, HK < HE (khong déi) .

Vay d(H;(P)) 16n nhétkhi K = E,véi E la hinh chiéucia H 1én MN = E XA
3'3'3

Vay mit phang (P)can tim 1a mit phang nhan HE =(—%;—%;%J 1am vecto phap tuyén va di qua
a=-1

M =(P)i=x—y+2-3=0.Viy <b=-1=T =16 .
c=1

Céau 14. ChonC
Céch 1.

Taco 1 eA; 1(7+1;3-2t;9+t).
Tatinh: MI =/6t* +16t+84 ; NI =/6t> +16t+34; MN =+/14 .

2 2
Goi C Ia chu vi tam gidc IMN : cz\/a(ugj +%°+J6(t+gj +7_3?+J1_4,

Hay C > /@+ /E+\/1_4.
3 3
17 17 23

Chu vi tam giac IMN nhoé nhét khi t:—%;khi do I(E;E;?j hay T =19.

Céch 2.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Goi véc to U 1a véc to chi phuong cia A tacod U-MN =0.

Puong thaing MN vudng goc voi A.

Goi (@) 1a mét phang chita MN va vudng géc véi A.

Phuong trinh mét phang () chira MN vuéng goc véi A 1a: x—2y+2-2=0.

. . ) 17 17 23
Mat phang (a) cat A tai H| —;—;— |.
it phang (@) : (3 2 3j

Goi diém 1 € A; Goi C 1a chu vi tam giac IMN . Ta co:

C=MI+NI+MN >MH +NH ++/14 = /%+ /7_;+J1_4,

N

Vay chu vi tam gidc IMN nho nhat khi 1 =H . Hay I(% % ?j Vay T =19.

Céu 15. Chon C
Nhan xét: (X, + Y, +2Zc —1)(Xg+ Yg +2.) <0 suy ra A va B khéac phia voi miat phang (P)
Ap dung cong thic tinh nhanh:Toa d6 diém dbi xtmg cua M(X,;Y,;Z,) Qqua

_ 2a(ax, +by, +cz, +d)

2
a’+b*+c

(P):ax+by+cz+d =0 ladiém M'(x;Vy,;2) véi <y, =Y, - 20(8%, by, +¢Z +d)

a’+b2+c
- _ 2c(ax, +by, +cz, +d)
P aZ+b?+c’
Goi B' 1a diém dbi xtmg cua B qua (P) suy ra B'(%;‘f;%sj
Tacé | MA— MB|=| MA— MB'|[< AB' = 2./5
Cau 16. ChonD
C Al
/|\\\
B’ 1\ OS¢
7 | A
/ | \ //\\
/ | U\(T \\
/ Ok \ N
! S IYT T ==>8
/- S\ - 7
Ll =—7 N
~
A C

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céau 17.

Céau 18.

E LEARN

Mt cau (S)co tam 1(0;3;6), ban kinh R =34/5.

Tt dién OABC vudng dinh O va noi tiép mat cau (S) nén goi O', A’, B’, C' lan luot 1a céc
diém d6i xang véi O, A, B, C quatam | thi OBA'C.AC’O'B’ la hinh hop chit nhat ngi tiép mat

cau (S) va dudng chéo OO’ cia hinh hop cat mat chéo tam gidc ABC tai trong tdm H cua tam

gidc ABC va O—H=%@=§§: H(0;2;4).
Mt phang (ABC) thay doi, ludn di qua H (0;2;4) nén d(M,(ABC))<MH =+/6..

d(M,(ABC))=+/6 khi mat phing (ABC) vudng géc voi MH .
ChonC

Goi M (X,; Yy;2,) 1a diém cé dinh ma mat phang (P) ludn di qua.
Taco

(m*+2m)x, —(m* +4m—1)y, +2(3m-1)z,+m’ +1=0 vm

S (X — Yo +1)m* +(2%) — 4y, +625 )M+ Y, — 22, +1=0 ¥Vm

Xo_yo+1:o X0=—2
12X —4Y, +62, =01y, =-1= M (-2-10). Taco d(A (P))< AM
Yo —22,+1=0 z,=0

Do d6 khoang céch tir khoang céch tir A dén mit phang (P) dat gi trj I6n nhat bing AM =+/29
khi AM 1 (P) tai M .
Chon D

Goi H lahinh chiéu vudng goc cia A trén d , H' 1a hinh chiéu vudng goc cua Atrén(P). Taco

AH’ < AH . Vay mat phang (P) thoa man yéu cau dé bai phai chira d va vudng goc véi AH .
Goi H(1+2t;-2+t;2t),teR.Tacod AH =(2t-L1+t;2t-4),u, =(2,1,2)

AHU, =0=9%-9=0t=1.

Vay mat phang (P) c6 vecto phép tuyén AH =(1,2;-2) va di qua diém B(L-2;0)ed.

Phuong trinh mit phang (P):x+2y-2z+3=0.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 19.

Mat ciu (S)c tam 1(3;2-1),R=25. Tacé d(1,(P))=4<R.

Vay (S) cat (P) theo dudng tron c6 ban kinh r :\/RZ ~d*(1,(P)) =+20-16 =2

Phan tich: Bai c6 nhiéu huéng gidi,nhu dua vé phuong trinh chiim mat phang rdi danh gia max —
min, tuy nhién dung hinh hoc la don gian hon ca.

Y&u cau cac em nam viing duoc vi tri twong ddi cua diém, dudng, mat va mat cau trong khéng
gian.

Trong céc dang bai chira diém, chira dudng, thoa man khoang cach max thi nhin chung khoang
cach max chinh 1a khoang céch tir diém- duong ,diém — diém theo dit kién dé bai.

Chon B

Mit cau (S) ¢ tam O(0;0;0) va c6 ban kinh R =10.

Taco OA=y12+22 +3? =14 <R suy ra A nam trong mat cu, nén duong thing AB ludn ct
mit cau tai 2 diém phan biét.

Goi (P) 14 mdt phang can tim, I 13 ban kinh dudng tron giao tuyén, H 1a hinh chiéu vudng goc
cia O 18n (P) va K 1a hinh chiéu vudng géc ctia O 1én dudng thang AB.

Do r?+0OH? =R?*=100 nén r nho nhatkhi OH 16n nhat.

Tir OH <OK suy ra OH 1én nhat khi H =K va (P) 1a mat phiang qua A nhan OK lam vecto

phap tuyén.

Ta co:
X=1+t

+ AB= (,1,1) nén duong thang AB c¢6 phuong trinh < y =2+t (teZ).
z=3+t

+Goi K(1+t;2+1;3+t) thi OK =(1+t;2+t;3+t), do OK L AB nén
OK.AB=0<1+t+2+t+3+t=0<t=-2

Suy ra K(-1,0;1).

+ (P) qua A(L2;3) vanhén (W(—l;O;l) lam vecto phap tuyén nén c6 phuong trinh

—X+72-2=0=x-2+2=0.
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Céau 20.

Céau 21.

Chon A
Taco: (2X, +2Yy, +2,+2019)(2X, + 2y, + 25 +2019) > 0 nén cac diem A, B déu niam cung phia

so vi mat phiang (P) va duong thang AB ludn cit mat phang (P) tai mot diém cb dinh.

Tir bat ding thic véc to \|G|—|\7|\ s\ﬁ—(/\. Ta c6 |AM —BM|< AB. DAu bing xay ra khi M la

giao diém cua duong thing AB véi mat phiang (P) .

Do d6 |AM —BM|,,_, = AB=/(4-1)° +(4-2)’ +(5-3)° =17, dat dugc khi M = AB(P).

Chon B
Ta cO: (X4 —Ya+2Z,+1)(Xs —Yg +25 +1)=(1-1+0+1)(3+1+4+1)>0 nén hai diém A va B

cling ndm vé mot phia cua mat phang ().

Taco |[MA-MB|< AB = 26, nén [MA—MB| 16n nhét khi va chi khi M = AB((«).

Xx=1+2t
Phuong trinh duong thang AB: {y=1—2t, do d6 toa d6 diém M 1a nghiém cta hé phwong trinh
z=4t
(=1
8
x=1+2t 3
X=—
=1-2t
y < 4 . Do d6 M E;E;—1 .
7z =4t y=§ 4 4 2
X—y+z+1=0 4
1
1=—-=
2
Cau 22. ChonD

Céau 23.

Ta c6: (Xy—Ya+22,—1)(Xs — Vg +223 1) =(0+1+2.1-1)(1-1-4-1) <0 nén hai diém A va
B nam khac phia so véi mat phang («). Nén MA+MB dat gi4 tri nho nhat khi M = ABN\(«).

X=t
Phuong trinh duong thang AB: {y =—1+2t, do d6 toa d6 diém M 14 nghiém caa hé phuong

z=1-3t
x=t t=2/7
=-1+2t x=217
trinh y Do dé M 3,_§;1 L Xy, :E
z=1-3 y=-3/7 77 7 -

X—y+2z-1=0 |z=1/7

Chon D
Vi (P) chita tryc Oz nén ludn c6 d(M;(P))<d(M;0z).
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Suy ra d(M;(P)) dat gi4 tri 16n nhét bang d (M;0z)=MH, véi H 1a hinh chiéu cia M trén
truc Oz.
D& c6 H(0;0;3). Vay (P) di qua H (0;0;3), co véc to phép tuyén MH (-1-2;0).
(P):—x—2y=0<x+2y=0=>A=2B=C=0=A+B+C=2
Cau24. ChonB
t? t?
Dit t=b+c(t>0); b2+c225; bCSZ'
5(a2+b2+c2)=9(ab+2bc+ca) <:>5a2+5(b+c)2—9a(b+c):28bc = 5a% + 5t —9at < 7t?

< (ba+t)(a—2t)<0 < a<2t. Vay Qs%—ﬂlta = f(t) v6i t>0.

Taco f'(t):—tiz+$:0 @t:% (vi t>0). Ta c6 bang bién thién

1
T 0 6 + @
f'(t) + 0

16
flff.-J / \
—0 0

b:c:i.
12

i;ij;toad@ cac diém M(%;O;O]; N(O;é oj P(O 0; i)

Vay Q,., =16 & a=

wll—\

Suy ra toa 6 diém A(

OOIH

12 12 12

Phuong trinh mit phang ( MNP)

% —1<3x+12y+122-1=0,

oo\l—\|><

[
B\HI

2
Cau 25. Chon A

N D
5 C M
AL/

xethe T H A 2 =4 [yt 2xe 2y -220
X +y*+22+2y-2=0 X +y?+7° +2y-2=0

=x=0

Vay (P):x=0 ((P) chinh la mat phang (Oyz)).
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CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 26.

Cau 27.

E LEARN

Goi C(0;0;0) va D(0;3;4) lan luot Ia hinh chiéu vudng géc ciia A(-1;0;0) va B(2;3;4)trén
mit phang (P).Suyra AC=1, BD=2, CD=5.

« Ap dung bat ddng thuc v/a? +b? ++/c® +d? > \/(a+c)2 +(b+d)”, ta duoc

AM +BN =+ AC?+CM?2 ++/BD? + DN?

> J(AC+BD)’ +(CM + DN

>,/9+(CM +DN)’
Lai c6 CM +MN +ND>CD =5 nén'suy ra CM +ND>4. Do dé AM +BN 5.

, . . R A BD X

bang thuc xay ra khi C, M, N, D thang hang theo tha tu d6 va AC _BD , tac la
CM DN
M o;f;E va N o;Z@ . Vay gia tri nho nhat caa AM +BN 14 5.
515 515
Chon D
Goi H 1a hinh chiéu clia gc toa @6 O 1én mit phang (P), do tir dién OABC 1a tir dién vudng tai
A 1 1 1 1 e Tt s e , z

O néntaco = nho nhat khi va chi khi OH 16n nhat.

+ +
OA*> OB* OC*> OH’
Mt khac OH =d (O,(P))<OM.

o, M (L21)
Vay mit phang (P): ﬁ_CW_(1_2_1)<::>(P):X+2y+z—6:O.

Chon C

A

/
B - . C

/
/
/
#

Z S
D ——-—%fJ/:G’ \\“

P B’ P ~. C'}

*Goi A", B', C' lan luot 2 hinh chiéu ciia A, B, C xuéng (P).

Goi G latrong tam AABC =G(2;2;3).

Goi G' la hinh chiéu cua G xuéng mat phang (P).

* Tong khoang cach tr A, B, C xuéng (P), theo gia thiét thi (P)/(ABC) nén

d = AA'+BB’'+CC'=3GG' =d,,, < (GG’)

max

Ma GG’ <GD (mdi quan hé dudng xién — hinh chiéu)
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

=d,, <G =D=(P) qua D(-2;-1-3)nhan DG =(4;3;6)1a véc to phap tuyén nén cd
phuong trinh: 4(x+2)+3(y+1)+6(z+3)=0 hay (P):4x+3y+62+29=0. Tir d6 suy ra
a=4;b=3;c=6.Vay a+b+c=4+3+6=13.

Cau28. ChenC

Céch 1:
Taco

=‘W\+W+ZW‘=\/4aZ +4b2 +4c? =2a% +b? +¢?

b-2c)’
=2Ja’+b*+c?>2 (a+ ) _2\/7 J6

12 +1% +

a b ¢
T:‘W+W+ZW‘ datgid trinho nhdtbing V6 {1 1 —2 <
a+b—-2c-3=0 c=-1

Cach 2:
Goi | la trung diém cua AB, J 1a trung diém cua IC . Tinh duoc 1(-1-3;1),J(0;0;0).

Khi d6 T = W+W+ZW‘ :‘2W+ZW‘:4‘W‘:4MJ . Do d6 T dat gi4 tri nho nhat khi
M 14 hinh chiéu vudng géc ctia J trén (P).

x=t
Goi A la dudng thing di qua J va vudng goc véi (P). Khidé A c6 phuong trinh 1y =t .Toa
z=-2t

do cua M 1a nghiém cua hé phuong trinh

1
X+y—-2z-3=0 21
X=t ==
=177 :,»M(i;l,—l]:>3=1+1—1=o
y=t 1 2 2 2
z7=-2t y=5
z=-1

Cau 29. Chon A
Taco G(-1;3;2) la trong tim tam giac ABC.
Khi d6
2 2 2 —2 —2 —2
MA? + MB2+MC? =MA +MB’ +MC
. —\2 —_— —\2 — —\2
:(MG+GA) +(MG+GB) +(MG+GC)
:3MGZ+GA2+GBZ+GCZ+2M—G(G—A+@+c¥)
—3MG? +GA? + GB2 + GC?2
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Do d¢6 MA? + MB? + MC? nho nhét khi va chi khi MG nho nhat <> M Ia hinh chiéu cta G 1én
mit phang (Oxy). Do hinh chiéu vuéng goc cta G 1én mat phéng(Oxy) c6 toa do (—1; 3;0)V£1y
M (=13;0). Tirdo T =(-1)" +3* =10.
Céu 30. Chon A
Tac6 G(—13;2) la trong tm tam giac ABC.
Khi do
—2 —2 —2
MA? + MB? + MC? =MA +MB +MC
. —\2 —  ——\2 —  ——\2
=(MG+GA) +(MG +GB) +(MG+GC)
=3MG’ +GA’ +GB’ +GC’ + 2MG (GA+GB +GC
=3MG? +GA® + GB? + GC*?
Do d6 MA? + MB? + MC? nhé nhét khi va chi khi MG nho nhat <> M Ia hinh chiéu cua G 1én
mat phang (Oxy). Do hinh chiéu vuéng goc cta G 1én mat phrfmg(Oxy) c6 toa do (—1; 3;0)Vély
M (=13;0). Trdo T =(-1)" +3* =10.
Cau 31. ChonD
Taco: ab =‘5‘.‘5‘.cos(5;5) .
Do cos(é;B)Sl nén: ‘5‘.‘5‘255. DAu bang xay ra khi a, b cung huéng.
Goi G 1a la diém thoa man GA+GB+GC +GO =0. Khi d6, toa do G 1a

X X+ X+ Xy

1
¢ 4
Vo = yA”BZVC*yo =2=G(1;2;3)=>GA=GB=GC =GO = /14
_ZA+ZB+ZC+ZO _3
. _
4

D3t T =MA+MB +MC +MO.
= 14T = J14MA++14MB ++/14MC ++/14MO =GAMA +GB.MB +GC.MC + GO.MO
>GAMA +GB.MB +GC.MC + GO.MO

_ GA (MG +GA) + GB.(MG +GB ) + GC.(MG + GC )+ GO.(MG + GO

— GA? +GB2 + GC? +GO? +|\TG.(GTA+GB+GC +Go)

=GA? +GB2 +GC2+GO? =56 =T > 414 .

Gia tri nh6 nhat T = MA+MB+MC +MO bing 414 khi 4 cip véc to: GA va MA;
GB va MB; GC va MC ;GO va MO cung huéng. Khidé M tring véi G .

= M (1;2;3). Puong thang A ¢6 mdt vécto chi phuong U= %W =(1;,-1;-2).

, . X=3 1
Vay phuong trinh duong thang A la: XT = ll = % :
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 32. Chon A

Goi H,K 1an luot 1a hinh chiéu vudng goc ciia A, B 1én mat phang (P).
Theo dinh 1i Pitago c6

MA? = MH? + HA? = MH? + d2(A, (P)) = MH? +9
{NB2 — NK2+KB? = NK2+d?(B,(P)) = NK? +9

DPiat MH =a, NK =b = 2MA? + 3NB? = 2(a* +9) + 3(b* +/9)/

Mit khac theo bat dang thire dudong gip khuc ta cé:
HM+MN+NK>HK =3=a+1+b>3<b>2-a

Do d6 2MA® +3NB’ > 2(a” +9)+3((2—a)* +9) =5a” ~12a+57 > 49,8,

Vay gia tri nho nhat 2MA® + 3NB? bang 49,8 khi a=1,2;b=0,8 va cac diém M,N thudc doan
thang HK .

Céu 33. ChonD

H
K H.
S A
Taco (P):mx+(m+1)y-z-2m-1=0, Vm
(P):m(x+y—2)+y—z—1=0©{);ti:i:§.
X=2-t
Vay mit phang (P) ludn chtra dudng thang(A):{y =t
z=-1+t

Goi K (2-t;t;=1+t) 1a hinh chiéu cia H 1én duong thang (A), HK = (-1-t;t-3;-1+1).
Vi HK L(A) nén: —(-1-t)+t-3-1+t=0t=1=K(1;1,0).

Goi mit phang () 1a mat phang di qua K va vudng goc voi dudng thang (A).
=(a):=x+y+2=0=0¢(Q). Vay: H, thudc mit cdu dudng kinh HK .

+ H, <(Q).

= (T 1a mot dudng tron tam 1(2;2;0), bén kinh R:%: 2 va Ol =242.

Vay: a=0l +R=32; b=0I-R=+2 = a+b=442.
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CHU PE 3 : PHUONG TRINH PUONG THANG

LI THUYET

% Phuong trinh ttham sé cua duong thing A di qua diém M, (XO; Yo ZO) va ¢6 vecto chi phuong

X=X, +at
a=(a;a,a,) ,a=0 codangla: {y=y,+at (teR).
z=7,+at
% Néu a,,a,,a, déu khac khong .Phuong trinh dudng thang A viét dudi dang chinh tic nhu sau:

X=X _Y-Yy _2-12

& 8, 8

% Vi tri tuong dbi giira hai duong thang
= Trong khdng gian Oxyz cho hai dudng thang

X=X, +at x:x;+a1't'
diey=y,+at d:jy=vy, +at' c6 VICP udiqua M, va d c6vicp u'diqua M,
Z=17,+at z:z;+a'3t'
. [u,u]=0 . [u,u]=0
= (d)]|(d )= d)=(d )=
QAR o @=(a)= (T
[G,J‘]io

= (d)cit (d) =

(6,07 M 0 (d) chéo (d')< | u,u’|:MgM, %0
UMM =

% Vi tri tuong ddi cuia duong thang va mat phiang
= Trong khong gian Oxyz cho duong thang d di qua diém M (Xo: Y3 Z,) vacod vecto chi phuong

a= (a,;8,;a,) va mit phang (a): Ax+By+Cz+ D =0c6 vecto phap tuyén n=(A;B;C)

= (d)cit (o) o an=0

N an=0
(@)1 (a) = (200
S an=0

(d) ndm trén mit phang (o) < {M (@)

o,

% Khoang cach tir diém dén mat phang
= Khoang cach tir M, (X,;Y,;2,) dén mat phang («): Ax+By+Cz+D =0 cho béi cong thirc
AX, + By, +Cz, +D|
VA? +B? +C?
+» Khoang cach tr mdt diem dén mdt duong thang
= Khodng céach tir duong thang d di qua diém M, c¢6 VTCP u dén diém M cho boi cong

d(MO,a)=|

thire

d(M,A):M
U
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

% Khoang cach giita hai duong thang chéo nhau
= Trong khdng gian Oxyz cho dwong thang d di qua M (X;;Y,;2,);c6 VICP a=(a;;a,;a;)

va duong thang d di qua M’ (X;,; Y. Zo) 6 VTCP a = (a;a,;a,). Khi d6 khodng cach giita
[aalmMM] v,

hai duong thang nay 1a : d(d,d") = —
‘[31 al]‘ Sday

% Goc giira hai duong thing:
= Trong khdng gian Oxyz cho hai duong thing

(A)diqua M (X,;;Y,;2,)c6 VICP a=(a;a,;a,)

(A)diqua M(X,;y,;2,) cOVTCP a'=(a';a’y;a')
= Khi d6 goc giita hai duong thang nay dugc cho boi cong thirc sau day:
‘5-5" _ |aa'+aa’+aal)|

a [a] o +ai+aZfatratia?

Cosp = ‘cos(é, 5‘)‘ =
% Goc giita duong thang va mit phing:
= Trong khong gian Oxyz cho hai duong thing
(A)diqua M, ¢6 VTCP a=(a;a,;a,), mit phing () ¢6 VTPT n=(A;B;C)
= Goi ¢ la gbc hop boi (A) va mit phang (a) , khi d6 goc giita duong thang va mit phang 1a
|Aa, +Ba,+Ca,|
JA? 1+ B? +Cz.\/a12 +a+a’

sing = ‘cos(é, ﬁ)‘ =

= NOTE: Cho tam gidc ABC

A

F
E

B C

= Dudng phan giac trong ciia géc BAC ¢6 vecto chi phuong 1a U = ‘i‘ AB + ‘i AC .
AB AC
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

VI DU MINH HOA

VI DU 1: Trong khong gian véi hé toa do Oxyz, cho hai diém A(-2;-2;1), B (1; 2; —3) va duong thang

X+1 -5 z ~ ,
d:—= Y=o — . Tim vecto chi phuong U ctia duong thang A qua A, vuong goc voi d

2 2 -1
d6ng thoi cach diém B mot khoang bé nhit.

A U=(L0;2) B. U=(2;2-1) C.u=(25-29;-6) D.u=(216)

Loi giai
Cach 1
Goi (P) 1a mat phing qua A va vudng goc v6i d, B’ 12 hinh chiéu cia B 1én (P)

Khi d6 duong thang A chinh 1a duong thang AB’ va u=BA

Qua A(-2;-2;1)
Taco (P): S = (P):2x+2y-z+9=0
VTPT n, =u, =(2;2;,-1)
X=1+2t
Goi d' 1a dudong thang qua B vasongsong d =>d'sy=2+2t
z=-3-t

B 1 giao diém ctia d' va (P) = B'(-3;-2,-1) = u=B'A= (3;0;2) = Chon A
Céch 2: TU DUY TOAN HOQC 4.0
Khong can viét phuong trinh mét phang (P) qua A va vudng goc vaoi d .

Xx=1+2t
Goi d' 1a dudong thang qua B vasongsong d =>d'sy=2+2t
z=-3-t

Bed =B'A=(-2t-3-2t—4t+4)

AB 1d :E.ﬂzO:t:—Z:ﬁ:ﬂ:(l;O;Z).

VI DU 2: Trong khong gian véi hé toa do Oxyz , cho tam gidc ABC c¢6 phuong trinh duong phén giac
trong géc A la: %Zy—f:%' Biét rang diém M (0;5;3) thudc duong thang AB va
diém N(L10) thuoc dudng thing AC . Vecto nao sau ddy la vecto chi phuong ciia duong
thang AC .

A. 0=(0;1-3). B. 0=(123). C. 0=(0;13). D. i =(0;-2:6)
Loi giai
Chgn C

X=t
Phuong trinh tham s ciia duong phan giac trong goc A: {y =6-4t. (d )
z=6-3t
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Goi D la diém d6i xtmg v6i M qua (d). Khidé D e AC = dudng thang AC c6 mt vecto chi

phuong la ND. Ta xé4c dinh diém D.
Goi K 1a giao diém MD véi (d). Tacd K(t;6-4t;6-3t); MK = (t;1-4t;3-3t).

Tacé MK L0, véi U, = (L—4—3) nén t—4(1-4t)—3(3-3t) =0 <:>t=%.

Xp = 2X, — Xy Xp =1
K(%;4;%). K 1a trung diém MD nén {y, =2y, -V, <1V, =3 hay D(13;6).
Iy =22 — 1, Z, =6
Mot vecto chi phuong ciia AC 1a DN =(0;-2;-6). Hay U =(0;13) 1a vecto chi phuong.

X+2 y-5 7-2
-5 -1
va mit phiang (P) :2X+2—2=0. Viét phuong trinh duong thang A qua M vudng goc véi

VI DU 3: Trong khong gian toa dd Oxyz , cho diém M (1;—3; 4) , duong thang d :

d va song song véi (P).
x-1 y+3 z-4

Xx=1 y+3 z-4

A. A: . B. A .
-1 2 1 -1 -2
C.A:X_1=y+3=2_4. D.A:X_1=y+3=2_4.
-1 -1 -2 1 1 -2
Loi giai
Chon D

X+2 y-5 7-2
-5 -1
Mit phing (P):2x+2z-2=0v6 mét VTPT n(2; 0;1).

Puong thang A c6 mot VICP a=[u,n|=-5(1 1 -2).

Duong thang d : c6 mot VICP u =(3; -5,-1).

x-1 y+3 z-4

Puong thing A c¢6 phuong trinh A : 1 >

Vi DU 4: Trong khong gian véi hé toa d6 OXyz , cho duong thing A nam trong mat phang
(a):X+y+Z—3=O dong thoi di qua diém M (L‘ 2;0) va cit duong thang
d:X_Z: y—2:z—3

. M6t vecto chi phuong cua A |a.

2 1 1
A u=(1%-2) B. u=(L0;-2) C.u=(-112) D. u=(-1-12)
Loi giai
Chon A .
n
Cach 1: l
Goi A(2+2t; 2+1; 3+t)ed 1a giao diém cta A va d . |
. - A
MA=(1+2t; t; 3+t), VIPT cta (@) 12 @) =(L11). A M
Ac(a)= MA Lnw \\
:m.ﬁ(a)=O<:>1+2t+t+3+t:0<:>t:—1. d

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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= MA(-L -1 2)=-1(L 1; -2). Vay u, =(L 1, - 2).
Cach 2:
Goi B=dn(a). Bed = B(2+2t; 2+t; 3+t).

Be(a)=2+2t+2+t+3+t-3=0t=-1=B(0;12). BM (LL-2)=u, (LL-2).

Vi DU 5: Trong khong gian v6i hé toa dd Oxyz , phuong trinh ctua dudng thang d di qua diém
A(l; 2, —5) va vubng goc voi mit phang (P) 12X+3y—4z+5=0 la

X=2+t Xx=1+2t x=1+2t X=2+t
A d:qy=3+2t . B.d:qy=2+3t . C.d:qy=2+3t . D.d:qy=3+2t.
z=-4-5t 7=-5+4t 7=-5-4t z=4+5t
Loi giai
Chon C

Puong thang d di qua diém A(l; 2, —5) va vudng géc v6i miat phang (P) 12X+3y—-4z2+5=0
nén nhan U = (2;3;—4) 1a vécto chi phuong

Xx=1+2t
Phuong trinh duong thang d la d:{y=2+3t .

z=-5-4t

VI DU 5: Trong khong gian v&i hé toa d6 Oxyz , cho cac diém M (2; 2;—3) va N (—4; 2;1). Goi A la
duong thiang di qua M , nhan vecto u= (a; b; C) lam vecto chi phuong va song song vdi mat
phing (P) :2X+Yy+2 =0 sao cho khoang cach tir N dén A dat gi4 tri nho nhat. Biét |a| , |b|
1a hai s6 nguyén t6 cing nhau. Khi d6 |a| +|b| + |C| bang:

A 14, B. 13. C. 16. D. 15.

Loi giai

Chon D

Goi (Q) 1a mit phang di qua M (2;2;—3) va song song v6i mit phang (P).
Suyra (Q):2x+y+z—3=0.Do A// (P) nén Ac(Q).

d(N,A) dat gia tri nho nhat <> A di qua N', v6i N’ 1a hinh chiéu cia N 1én (Q).

X=—4+2t
Goi d 1a duong thang di qua N vavudng goc (P), d:qy=2+t
z=1+t
Taco N'ed = N'(—4+2t;2+t;1+1); N'e(Q):>t=ﬂ:N' —E;E;Z .
3 3 33
~ — 10 4 16
u=(a;b;c) cung phuwong MN' =| ——;—;— |.
(a;b;c) ctng phuong [ e 3j

Do |a|, |b| nguyén té ciing nhau nén chon U = (-5;2;8). vay |a| +|b|+|C| =15.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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. : -1 2
VI DU 5: Trong khong gian véi hé toa d6 Oxyz cho hai duong thang dl:XTz%:ZLl va

x-1 y+2 z-2
d,: = =
1 3 -2
d,, d, 1an luot tai hai diém A, B sao cho AB ngin nhat. Phuong trinh ciia duong thang A 1.

. Goi A la duong thiang song song voi (P):x+y+z-7=0 va cét

C =12t X:Z—t X:i x:65—2t
A. =5 . B. =— . C. =—-—t . D. =—+t
:— 9+t ' 2 ' 2 ' 2
z:—g+t Z7=——+t z:—g+t
Loi gidi
Chon B

Aed, = A(1+2a;a;—2-a);Bed, = B(1+b;—2+3b;2-2b)

A ¢6 vecto chi phuong AB =(b-2a;3b-a-2;-2b+a+4)

(P)c6 vecto phap tuyén n, =(L11)

Vi A//(P) nén AB Ln, < AB.n, =0<b=a-1.Khidé AB=(-a-12a-56-a)

AB:\/(—a—1)2+(2a—5)2+(6—a)2 :\/6a2—30a+62=\/6(a—§j2 4—29>i Vae

Dau "= Xayrakhla—§:>A 6§—g AB = 7O;Z
2 2 2 2 2

Puong thang A di qua diém A(B; g ; —%j va vec to chi phuong U, = (-10;2)

VIDU 5: Cho 2 mitcu (S,):(x=3)" +(y—2)"+(z-2)" =4, (S,):(x-1)" +y* +(z-1)" =1. Goi d
1a duong thang dong thoi tiép xac voi hai mat cu trén, cat doan thang néi tim hai mat cau va
cach gbe toa dd O mot khoang 16n nhat. Néu u = (a; 1, b) 1a mot vecto chi phuong cua d thi

tong S =2a+3b bang bao nhiéu?

A.S=0 B.S5=4 C.S=2 D.S=1
Loi giai
Chon C
(S,) cotam 1,(3; 2; 2), bankinh R, =2. (S,) cétam 1,(L 0;1), bankinh R, =1.
Taco: I,1,=3=R +R,, dod6 (S,) va (S,) tiép xtic ngoai véi nhau tai diém A(g % %)

Vi d tiép xtic v6i hai mit cau, dong thoi cit doan thang ndi hai tam 1,1, nén d phai tiép xuc véi
hai mat cau tai A=d L1I,l,. Matkhac d =d(O; d)<OA =d _, =OA khi d LOA.
Khi d6, d c6 mot vecto chi phuong 1a [Illz, OA] =(6;-3,-6) = U= (-2;1;2).vay S=2.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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BAI TAP REN LUYEN

Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

E LEARN

DANG 1. TIM VECTO CHI PHUONG CUA PUONG THANG
Trong khong gian Oxyz , cho hai mit phang (P):x-y-6=0 va (Q) . Biét ring diém
H (2;-1;,-2) 1a hinh chiéu vudng géc cta gdc toa d O(0;0;0) xudng mit phang (Q). Sé do goc
gitta mit phang (P) va mit phing (Q) bang

A. 45°. B. 60°. C. 30°. D. 90°.
Trong khdng gian véi hé toa dd Oxyz , phuong trinh mit phang vudng géc véi duong thang

X=2_Y*Z_Z s di qua diém A(3-4;5) 1a
1 -2 3
A. -3x+4y-52-26=0. B. x-2y+3z+26=0.
C. 3x—4y+52-26=0. D. -x+2y-32+26=0.
Trong khong gian vdi hé toa do Oxyz, vécto nao trong 4 phuong an dudi day la mot véc to chi
. -1 3 3—
phuong cua duong thang c6 phuong trinh X2 7y = TZ
- 3 = (g0 = _ (20 - 2
A a= 3;5;1 . B. a=(9;2;-3). C.a=(321). D.a= 3;5;1 .

Trong khong gian vdi hé toa do OXxyz, vécto nao trong 4 phuong an dudi day 1a mot véc to chi
phuong ciia dudng thang c6 phuong trinh X—;l = 37y = B_TZ .

- (4.3, = (g0 = (20 = _[22.
A a= 3,5,1 . B. a=(9;2,-3). C.a=(321). D.a= 3,5,1 :

Trong khdng gian Oxyz, cho tam giac ABC c6 A(2;3;3), phuong trinh dudng trung tuyén ké
Xx-3 y-3 z-2
-1 2 A
Xx-2 y-4 1-2
2 -1 -1
Tinh gia tri cta biéu thirc T =m* +n”.
A. T=5. B. T =10. C.T=2. D. T=1.
x-1 y-2 z+1
=S

phang (P):X+y+z—-3=0 .Dudng thing d' 1a hinh chiéu cia d theo phuong Ox Ién (P), d

tr B la

, phuong trinh duong phan giac trong cua goc C la

. Bibt riing u=(m;n;-1) 1a mot vecto chi phuong cua duong thing AB.

Trong khong gian v&i hé toa do Oxyz , cho dudng thiang d: va mot mat

nhan u =(a;b;2019) 1a mt vec to chi phuong . Xac dinh tong (a+b)
A. 2019. B. —2020. C. 2018. D. —2019.

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
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. X+1 z+1 .
Cau7. Trong khdng gian Oxyz , cho duong thang A:%=%=;l va hai diém A(1;2;-1) ,
B(3;-1;-5). Goi d la dudng thang di qua diém A va cit duong thing A sao cho khoang cach

: : - A,
tir B dén duong thang d I6n nhat, u=(1;a;b) 1a vecto chi phuong cta d . Gia tri cua o bang

1 1
A 2. B.——-. C. 2. D. -.
2 2

x+1 y-2 z+3
2 3 1

trén mit phang toa dd OXy . Vecto ndao dudi ddy 1a mot vecto chi phuong cua d’ ?

A u=(2;30). B.u=(2;31). C. u=(-2;30). D. u=(2-30).

Cau8. Trongkhdng gian Oxyz, goi d’ 14 hinh chiéu vudng goc ctia duong thing d :

Cau9. Trong khong gian véi hé truc toa do Oxyz , cho mat phang (P):x+2y—2z+2=0, diem
X+1 y-2 742
-1
luot tai hai diém M va N sao cho AM =2AN , khi d6 mot vecto chi phuong ciia A 13?
A u=(-84-3).  B.U=(-8-4-9). C.u=(8-4-9). D.u=(8-409).

\
A

. buong thang A qua A cit d va (P) lan

A(LL-2) va duong thang d :

Cau 10. Trong khdng gian Oxyz, cho diém A(L11) va mat phang (P):x+2y=0. Goi A la duong
thang di qua A, song song véi (P) va cach diem B(—1;0;2) mot khoang ngan nhat. Héi A nhan
vecto nao dudi day la vecto chi phuong ?

A u=(63-5). B. u=(6,-35). C.u=(6;35). D. u=(6;-3,-5).
Cau 11. Trong khong gian toa do Oxyz , cho hai diém A(3;1;1), B(7;3;9) va mat phing (P):

X+y+z+3=0.Diém M(x;y;z)e(P) saocho ‘W+W‘ dat gi& tri nho nhét. Giatri x+y+z

bang
A -3 B. 3. C.0. D. 2.
. . -2 1
Cau 12. Trong khong gian toa do Oxyz cho hai duong thang (dl): Xl =%= Z; ,
1 _ R 5 \ N
(dz);%:yTZis vadiém M(L; 0; 2). A, B Iahai diém Ian luot trén (d,) va (d,) saocho

tam giac MAB vuodng tai M. Khi A, B thay dbi thi trung diém | cia doan AB s& thuoc mot

duong thang. Tim vecto chi phuong ciia dudng thing do.

A. u=(-5;9;17). B. u=(-3;1;5). C.u=(15;9). D. u=(1;4;4),

Xx-3 y-4 7-2
1 1

B(1,0;-1). Goi A 1a dwong thing di qua B, vudng géc véi d va thoa mén khoang cach tir A

Cau 13. Trong khéng gian Oxyz , cho duong thang d: va 2 diém A(6;3,-2),

dén A 1a nho nhat. Mot vecto chi phuong ciia A ¢6 toa do
A (L1-3). B. (L-1-1). C. (L2,-4). D. (2,-1-3).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Cau 14. Trong khong gian Oxyz, cho mat ciu (S):(x-1)"+(y-2)"+(z-1)"=3*, mat phing

Céau 15.

(P):x—y+z+3=0 vadiém N(L0;-4) thuoc (P). Mot duong thang A di qua N nam trong
(P) cat (S) tai hai diém A, B thoa man AB=4. Goi u=(Lb;c), (c>0) Ia mot vecto chi

phuong ciia A, tong b+c bang
A 1. B. 3. C. -1. D. 45.

" . . . Xy z+1 X-3 vy z-1
rong khong gian Oxyz cho ba duong thang 11T M 1 1

x=1 y-2
M T

sao cho d¢ dai HK nho nhat. Biét ring A ¢6 mot vecto chi phuong u(h;k;1). Gidtri h—k bang

z . - f A N , -
—. buong thang Avubng goc vai d dong thoi cat A, A, tuong ung tai H,K

A.0. B.4. C.6. D.-2.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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DAP AN CHI TIET
Caul. ChonA
Mit phing (P) c6 mét vecto phap tuyén n(1;-1;0).
Vi H(2;-1-2) la hinh chiéu vuéng goc cia goc toa do O(0;0;0) xudng mit phang (Q) nén
(Q) nhan OH (2;-1;-2) la vecto phap tuyén.

Taco cos((P).(Q)) :‘COS(F"O—H)‘ _%
[1.2+(-1).(-1)+0.(-2) 3

N ET N
Vay goc gilta mit phang (P) va mit phang (Q) bang 45°.
Cau2. ChonD
Goi (P) la mat phang can tim.

(P) qua A(3;-4;5) vaco VTPT n=1, (1-2;3) (do (P)Ld).
Vay (P) c6 phuong trinh: 1(x—3)—2(y+4)+3(z—5)=0 & X—-2y+32-26=0.

Cau3. ChonB
x—1 3y_312@x—1_ y z-3

Tacéb — = —
9 2 -3

3 2
Vay mot véc to chi phurong cia duong thang 1a a= (9;2;-3).
Cau4. ChonB

Taco x—1:3_y:3—z©x—1 y z-3
3 2 1 9 2 -3

Vay mot véc to chi phurong cia duong thang 1a a= (9;2; —3) :

Céu5. ChonD
Céch 1:

B

x—3= y—3= z-2 va CD
-1 2 -1 2 -1 -1

Gia sit C(2+2¢;4-¢;2-¢) =M £2+c;7—;°;5—;cj la trung diém cita canh AC

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Cau 6.

7—C_3 5—C_2

Vi M eBM nén 2+C1‘3= 22 -2 —=0=1=C(4;31),M(3;3;2)

Goi (@) 1a mit phang qua diém M va vudng géc véi dudng phan gisc CD

= (a):2x—y—-z-1=0.Khi d6 CDm(a)=H(3;Z;§j

Goi N la diém déi ximg véi M qua CD = N(3;4;1) = CN =(-1;1;0)

Do CD la duong phén giac trong ciia goc C nén N e BC = phuong trinh tham s ctia canh BC
X=4-t

di qua diém C va nhan vecto CN 1am VTCP Ia: {y =3+t
z=1

= BM NBC =B(2;5;1) = AB=(0;2;-2)

Do d6 dudng thing AB c6 mot VTCP la u =(0;1;-1) =(m;n;-1)

Vay T=m?+n*=1,

Céch 2:

C
B=N

Goi (P) 1a mit phang qua A va vuéng goc véi CD = (P):2x-y—-z+2=0

— CDN(P)=H(2;4;2).Goi N 1adiém déi ximg v6i A qua CD = H 1a trung diém ctia AN
= N(2;5;1)

Do CD la duong phan giac trong cua goc C nén diém N e BC

2-3 5-3 1-2
1 2 -1

Thay toa 46 diém N vao phuong trinh dudng trung tuyén BM , ta duoc:
=NeBM ma BMNBC=B=B=N

7 SO —
Nén duong thang AB nhan vecto U = > AN =(0;1;-1)=(m;n;-1). Vay T =m’ +n’ =1,

Chon D
Ta cé u, =(2;13) la mot vecto chi phuong ciia dudng thingd .

Mgt phang (P") chira d va hinh chiéu d* c6 VTPTn, =[ ugi |=(0;3,-1).

VTCPU, = n,.n, | =(4-1-8) =(-2692,673,2019). Vay a+b=-2019.

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Cau7.

Céau 8.

Cau 9.

Chon A
Cach 1:

B

P H]w

/

Goi H la hinh chiéu vudng goc cua B trén duong thiang d .

Khi d6 d(B,d)=BH < AB=+29 = max(d(B,d))=+29 dat dugc khi H=A<d L AB.

Goi (P) la mat phang chtra A va di qua A. Ly diém E(—10;—1) thuoc duong thang A .
, RS T

(P) c6 mét vecto phap tuyén n = E[ u,, EA} = (1;—1;—1) .

Vi duong thang d di qua A vacit A nén d nam trong (P).

Suy ra duong thing d nhan u = [ﬁ , N?;] =(1;2;-1) 1am vecto chi phuong. Vay % =-2.

Céch 2:

Goi H la hinh chiéu vudng goc cua B trén duong thang d .

Khi d6 d(B,d)=BH < AB=>max(d(B,d))=AB dat dugc khi d L AB<>H =A.

Goi M 1a giao diém cua hai duong thang d va A. Suy ra M(-1+2t;3t;—1-1).

Ta duoc AB =(2;,—3;—4), AM = (—2+2t;3t —2;-t).

Do d L AB nén AB.AM =0 2(-2+2t)—3(3t—2)+4t =0 =t = 2.

e " a
Suy ra mot vecto chi phuong cua d la u= % AM = (1, 2;-1). Vay b -2.

Chon A
x+1 y-2 z7+3
Toa d¢ giao diém | cua d va(Oxy) langhigmcaahé:{ 2 3 1
z=0

Giai hé trén ta dugc 1(5;110). Goi M (~12;-3)ed . Khi d¢6 hinh chiéu cia M 1&n (Oxy) la

M’(~12;0). Do d6 d’ ladudngthing IM’ c6 IM'=(-6;-9;0). Suyra u =(2;3;0) ciing la mot
vecto chi phuong cua d’.

Chon D

Taco And={M}=M ed =M (-1+2t;2—-t;-2+3t); AM =(-2+2t;1-;3t).

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
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Céau 10.

Céu 11.

24+2t=-2(x,-1) |Mw =27t
Vi AM =2AN = AM =—2AN =1{1-t=-2(y,-1) <1y, =%+%t
ZN :—2—5

=N 2—t;£+lt;—2—§t )
2 2 2

Mat khdc An(P)={N}= N e(P):>(2—t)+2(%+%tj—2(—2—gtj+2:O<:>t=—3.

Véi t=-3= AM =(-8;4;-9) . Vay mjt vecto chi phuong ctia A 1a u=(8;-4;9).
Chon D

Goi (Q) chea A va song song vé6i (P) Suy ra (Q) ¢6 phuong trinh:
X=1+2(y-1)=0<x+2y-3=0.
Khido d(B;A) . =BH véi H lahinh chiéu cia B 1én mat phang (Q) .
X=-1+t
Puong thang BH di qua B, vudng goc véi mat phang (Q) co phuong trinh {y=2t ,teR.
z2=2

Toa d6 giao diém H cua dudng thang BH va mit phang (Q) 1a nghiém cua hé:

gl

Do d6 A 1a duong thang AH c6 m:(g;—g;— )

X=-1+t

y=2t

z2=2
X+2y—-3=0

. Giai hé trén ta dugc H (—

gl
o1] 0o

Suy ra u = (6;-3;-5) ciing la mot vecto chi phuong cta A

Chon A

Goi | 1a diém thoamén I1A+1B=0 thi | 1a trung diém cua AB. Suyra I(5;2;5).

Khi do: ‘Wﬁ@‘ :‘W+ﬁ+W+@‘ :2‘W‘.

‘Wﬁ W‘ dat gia tri nho nhit < ‘W‘ dat gi tri nho nhat <M 1a hinh chiéu vudng géc cua |
lén mgt phang (P).

Goi (d) la dudng thang di qua | vavudng goc (P). Suyra M =(d)n(P)

X=5+t
y=2+t =>M(5+t;2+t;5+t).
=5+t

(d):

M e(P) nén 5+t+2+t+5+t+3=0<3t+15=0<t=-5=M(0;-3;0).

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Vay X+y+z=-3.
Tric nghigm: Vi M (x;y;z)e(P) nén x+y+z+3=0 = x+y+z=-3.
Céau 12. Chon A
Goi A(t+2;3t;2t-1)e(d,) va B(3t'-1;t'+5;-3t") (d,).
Khi d6 MA = (t+1;3t;2t—3), MB = (3t'—=2;t'+5;—3t'-2).
Vi tam gidc MAB vudng tai M nén mW=0®9t+12t'+4=0©t=—gt'—g.

Do do A(—gt'+%;—4t'_ﬂ-_§t'_£)

33 9
5 5,
X=—+—t
18 6
Toa do trung diém | cua AB la yz%l—gt'
Y
8 6
.2 A A \ 2 , , - (5 3. 17
Suy ra diém 1 thugc mot duong thang co vecto chi phuong v = 6;—5;—3 .

Chon vec to chi phuong khéc 1a U =—-6v hay U= (-5;9;17).
Cau 13. Chon A
Goi (P) la mit phing qua B vavudng goc véi d nén (P):2x+y+z-1=0.

Goi H lahinh chiéu cia A 1én (P), taco: H(2,1-4)
Taco: Ac(P) nén d(AA)=d(A(P)).

d

Déu dang thirc xay ra khi va chi khi H e A .
Vay mét vecto chi phuong cia A 1a BH = (1,3;,-3).
Cau 14. ChonD
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Mit cau (S) co tam 1(1;2;1) vaban kinh R=3. Goi H 1a trung diém AB.
Puong thing A di qua N va cd vecto chi phuong u = (L b;c) ta c6 phuong trinh:
Xx=1+t

A4y =bt (teR). Ac(P)=1-b+c=0=b=1+c.
z=—4+ct

Taco: IH=+R?—HB? =\/9-4 =15, IN=(0;-2;-5).
IN,u Joc 1300154
‘[ ]‘ 5= 9c” +30c +54

|H=d(I,A)= ‘ﬁ‘ B \/2c2+2C+2

c=22

<>10c? +10c +10 =9¢? + 30c + 54 < 02—200—44:O<:>{ )
c=-—
Vi ¢>0 nén tachon c=22. Viy vecto chi phuong U =(1;23;22).

Cau 15. Chon A
Goi H eA, = H(3+2t;t;1+t); Goi KeA, = K(1+m;2+2m;m).

Tinh duoc W:(m—Zt—Z;Zm—t+2;m—t—1).

Duong thang d ¢6 mot VTCP 1a u, =(11,-2).

ViAld e U HK=0om-t+2=0o m=t-2= HK = (-t —4;t-2;,-3).
Tinh dugc HK? =(-t—4)" +(t-2)" +(-3)" =2(t+1)" +27>27,vt e R

Suy ra minHK =+/27, dat dugc khi t=—1.

Khi d6 ta co HK =(-3;-3,-3),suy ra u(LL1)=h=k=1=h-k =0.

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 1.

Céu 2.

Cau 3.

Cau 4.

Caub.

Cau 6.

DANG 2. VIET PHUONG TRINH PUONG THANG

Trong khong gian voi hé toa 46 Oxyz , phuong trinh tham sé truc Oz 1a

A y=t. B.1y=0. C.z=0. D.Jy=0.
z=0 z2=0 z=t

Trong khdng gian vai hé toa do Oxyz cho mat phing (P):x+2y+z—4=0va duong thing

X+l y z+2

d: > =1 3 . Buong thang A nam trong mat phang (P) ddng thoi cit va vudng goc voéi
duong thang d c6 phuong trinh 12
A x—1:y+1:z—1. B x—lzy—lzz—l_
5 -1 2 5 2 3
C. x+1:y+3:z—1 D. x—1:y—1:z—1

5 -1 3 5 1 -3
Trong khdng gian toa 4o Oxyz , cho hai diém A(L2;3); B(3;0;1). Mt phang trung truc ciia doan
thang AB c6 phuong trinh tong quét 1a
A xX-y-z+4=0. B. x-y-z+1=0. C.x-y-z-2=0. D.x+y-z-1=0.
Trong khong gian Oxyz cho diém A(2;-11) va mat phang (P):2x—y+2z+1=0. Viét dudng

thang A di qua A vavudng gdc véi mat phang (P)

Xx=2-2t X=2+2t X=2+2t X=2+4t
A Aqy=-1+t. B. A:cy=-1+t. C. A:qy=-1-t. D. Aiqy=-1+2t
z=1-2t z=1-t 72=2+t z=1+t

Trong khong gian Oxyz , cho mat phing o« :3x+y+z=0 va duong thang
x-3 y+4 -1

A: . > . Phuong trinh ciia dwong thang d nam trong mat phang « , cit va
vudng goc vai duong thang A 1a:
X=2+2t X=1+4t X=4+t X=1+4t
A d:jy=2-5t . B.d:{y=-5t . C.d:{y=-5 . D.d:{y=5t
z=-1-Tt z=-3-Tt 7=—-7-3t 7=-3+Tt
Trong hé toa do Oxyz , lap phuong trinh duong vudng géc chung A cua hai duong thing
1 3 ) X=-3t
x-1 y-3 z-2
d;: = = vad,:{y=t
e 1 > 2y
z=-1-3t
A.x—2=y—2=z—4. B.x—3:y+1=z—2
1 -3 -2 -1 1 1
C.X_l y—-3 2—2. D.§=X=Z—+1
3 1 -1 1 6 1
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Cau 7.

Céau 8.

Céau 9.

Cau 10.

Cau 11.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

x=1-t
Trong khéng gian Oxyz, cho duong thang d :{y = -2+t vamit phang (P):x-2y+3z-2=0.
z2=3+2t

Duong thing A nam trong mat phang (P) dong thoi cit va vudng goc duong thang d cé phuong

trinh 1a:
X=5+T7t X=5+T7t X=1+T7t X=-1+7t
A d:iy=-6+5t. B.d:<y=-6-5t. C.d:{qy=-2+5t. D.d:qy y=5t
Z=-5+t Z=-5+t z=3+t z=1+t

Trong khong gian véi hé toa do Oxyz , cho duong thang d : va mit phing

Xx+1 y-3 z+1
3 —4 1

(P):2x+y—-22-12=0 . Viét phuong trinh duong thang d’ 14 hinh chiéu vudng géc cia dudng

thing d trén mat phang (P)

A.d’:X+1=y+2=Z_3 B.d,:x—lzy—4=z+3
2 1 —2 3 —4 1
C.gX_y-4_2-2 D. g X-1_y-4_2-2
3 -1 1 3 -4 1
. ) . X-2 y-2 1z X—-2 y+1 z
Trong khong gian Oxyz, cho hai duong thing d, . ——="—=— ; d, |\ —=""=—
g g8 Xyz g g 4 1 1 1 Ty 5 3
Phuong trinh duong thang A cét d,,d, 1an lugt tai A va B sao cho AB nho nhat 14
X=t X=—2-1 Xx=1+t X=2-t
A Jy=3-2t. B.<y=-1+2t. C.Jy=-1-2t. D.Jy=1+2t.
z2=2-t z=—t z2=2-t z=-t
X=1+t x=1
Trong khong gian Oxyz, cho duong thang d,:4y=2+t va d,:{y =2+7t. Phuong trinh dudng
z2=3 z=3+t

phén giac cua goc nhon gitta d, va d, la

x-1 y-2 7-3 x-1 y-2 z7-3

A. B.
5 -12 1 -5 12 1
cC x—1:y—2:z—3_ D. x—lzy—2:z—3.
5 12 -1 5 12 1

Trong khong gian voi hé toa dd Oxyz , phuwong trinh duong thang di qua diém M (1; 0; 1) va vuodng

x=t Xx=1-2t
goc véi hai duong thang d, :{y=—-4+t va d,:qy=-3+2t la:
z=3-t z=4-t
a Xty ozl gxtl oy 2l ooxl oy ozl xl oy z-l
3 3 4 1 3 -4 1 -3 4 1 3 4



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 12.

Céau 13.

Céau 14.

Céau 15.

Céau 16.

Céu 17.

Céau 18.

Trong khong gian véi hé toa d6 Oxyz , cho mit phing (P) :3x+y—2z =0 va hai dudng thang

d, Xx+1 y-6

x+1_ Evédz:x_lzy_2=2+4
-1 2 1 -3 -1
duong thang d, va d,co phuong trinh 1a

. Duong thang vudng goc véi (P) cit ca hai

A X2 _y-1_z g Xt5_y_z-4
3 1 -2 3 1 2

C. x+2:y—8=z—1. D. x—1:y—2=z—2.
3 1 -2 3 1 -2

Trong khong gian Oxyz , cho miat phing (P):x+y+z-3=0 va duong thing

d :XLZ _yrl % . Hinh chiéu vudng goc cua dudng thing d trén (P) c6 phwong trinh 1a:

2 -1
A X_yt_ z=2  px_y-1 z-2 o~ x_y-1 z-2 L x_y-1 z2-2

5 8 -13 2 -7 5 4 3 -7 2 3 -5

. 2 X y-2 z+1 . 2 . . .

Cho duong thang d : 5= 3 5 va mat phang (P): Xx—y—-z—-2=0. Phuong trinh hinh
chiéu vubng goc cia d trén (P) la

X=1-t X=1-t Xx=1-t Xx=1-t
A Jy=1+2t . B.{y=1+2t C.iy=1-2t . D.Jy=1+2t.

z=-2-3t z2=-2+3t z2=-2-3t z2=2-3t

Trong khong gian véi hé toa dd Oxyz , cho hai diém A(Z; -3 —1) va B (4; -1 3) . Phuong trinh mat

phang trung truc cta doan thing AB 12
A x+y+2z-9=0. B.x+y+2z+3=0. C. x+y+2z-3=0. D.2x+2y+4z-3=0.

Trong khong gian Oxyz , cho diém A(1;2;3) va duong thang d: X=3_ yl—l = Z+27 . buong
thang di qua A, vubng goc voi d va cat truc OX ¢ phuong trinh 14
X=1+t X=-1+2t X=-1+2t X=1+t
A y=2+2t. B.{y=2t : C.jy==-2t . D.cy=2+2t.
z2=3+2t z=3t z=t z=3+3t

Trong khong gian vdi hé truc toa do OXyz , cho mat phéng (P) 12X+Yy—-22+9=0 va duong

x-1 y+3 z-3
-1 2

vudng géc v6i d va nam trong (P) Ia:

thang d: . Phuong trinh tham s cta dudng thang A di qua A(O; —1;4) :

X =5t X =2t X=t X =—t
A A:Jy=-1+t. B. A:qy=t . C.A:qy=-1. D. Aiiy=-1+2t.
zZ=4+5t z2=4-2t z=4+t Z=4+t

Trong khdng gian Oxyz , cho tam gidc ABC c6 A(2;1;,-1), B(-2;3;1) va C(0;-13) . Goi d
1a duong thing di qua tim duong tron ngoai tiép tam giac ABC va vudng gdc véi mat phang
(ABC). Phuong trinh duong thing d 1a
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Céau 19.

Céau 20.

Céau 21.

Céau 22.

Céau 23.

Cau 24.

Cau 25.

A x+1=y—1=z—2 B x+1:y z c X y-2

. -z L2 zpXxty z

1 1 1 1 1 1 -2 1 1 1 1 1

Puong thang A la giao cua hai mat phang x+z—-5=0 va x—2y—-z+3=0 thi ¢c6 phuong trinh
la

x+2_y+l_ 2

X+2_y+1_ic x-2 y-1 z-3 D x-2 y-1 z-3
1 3 -1 1 2 -1 1 1 -1 2 -1
Trong khong gian Oxyz , duong thang Oy c¢6 phwong trinh tham s6 1a

Xx=t x=0 x=0 X=t
A Jy=t(teR). B.<y=2+t(teR). C.{y=0(teR). D.J{y=0(teR).
z=t z=0 z=t z=0

Trong khong gian toa do Oxyz , viét phwong trinh tham s cta dudng thing di qua diém M (1; 2, 3)

Va song song véi giao tuyén cta hai mat phang (P):3x+y-3=0, (Q):2x+y+z-3=0.

Xx=1+t Xx=1+t x=1-t Xx=1+t
A Jy=2+3t. B.{y=2-3t. C.qy=2-3t. D.jy=2-3t.
Z=3+t z=3-t Z=3+t Z=3+t

Trong khong gian toa & Oxyz , cho hai diém A(-1;0;1), B(=2;1;1). Phuong trinh mat phang

trung truc cia doan AB la
A x-y+2=0. B. x+y+1=0. C. x+y-1=0. D. x+y-2=0.

Puong thang A di qua diem M (3;1,1), ndm trong mat phang

x=1
(a):x+y—-z-3=0 vatao véi duong thang d:{y=4+3t mot goc nhé nhat thi phuong trinh
z2=-3-2t
cua A la
x=1 X =8+5t' x=1+2t' X =1+5t'
A y=—t". B.y=-3-4t'". C.qy=1-t" . D.qy=1-4t".
z=2t z=2+t' z2=3-2t z2=3+2t

Trong khong gian Oxyz , phuong trinh duong thang di qua A(L2;4) song song véi (P):

X-2 y-2 1-2

2X+y+2-4=0 vacit duong thang d : ¢6 phuong trinh:

1
X=1+t X=1+2t X=-1-2t X=1-t
A Jy=2 . B.<y=2 . C.jy=2 . D.{y=-2
7=4-2t 72=4+2t z=4+4t 7=4+2t
Trong khong gian Oxyz cho duong thang d:XTﬁzyTﬂzil va mat phang

(P):x+y-3z-2=0. Goi d' 1a dudng thang nim trong (P), cdt va vudng goc véi d . Duong

thang d' c6 phuong trinh 1a:

AX+1_l_Z+1 B x+1 'y z+1 x+1 'y z+1 D x+1_y_z+1
2 5 1 =2 5 1 T =2 5 -1 7 2 5 1°

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Cau 26. Trong khong gian Oxyz, cho M (2;3;-1) va dudng thang d : :%:ZT_?’. Puong thang qua

X
2
M vudng goc voi d va cat d co phuong trinh 14
x-2_y-3_1z+1 g X-2_y-3_2z+1 ~x-2_y-3_z+1 x-2_y-3_z+1
5 6 32 6 5 32 5 -6 32 6 5 32
Cau 27. Trong hé toa do Oxyz , lap phuong trinh duong vudng géc chung A cia hai duong thang

. 3 5 X =-3t
x-1 y- zZ—- X
d,: = = vad,:qy=t
— 1 > 2:1Y
z=-1-3t

A.x—2:y—2:z—4. B.x—3:y+1:z—2

1 -3 -2 -1 1 1
C.x—lzy—3:z—2. D.§=X=Z+1

3 1 -1 1 6 1

x+1 y-1 z-3

Cau28. rong khong gian Oxyz , cho duong thang d: va mit phang

2 -2
( P) :2X -2y +2—3=0, phuong trinh dudng thing A ndm trong mit phang (P) ,cat d vavuong

goc voi d la

z2=2-2t 71=-2-2t 1=-2+2t 1=-2-2t
A Jy=1-5t . B.{y=-1-5t. C. y=-1+5t. D.<y=1-5t
z=-5-6t z=5-6t z=5-6t z=5+6t

Cau 29. Trong khéng gian Oxyz , duong thing qua M (1;2;—1) va song song véi hai mit phang
(P):x+y-2z-8=0, (Q):2x—y+52-3=0 c6 phuong trinh la

x-1 y-2 z+1 x-1 y-2 z+1

A B. .
4 —7 -3 4 7 -3

C. x—lzy—2:z+1l D. x—1:y+2:z—1.
4 7 3 4 7 -3

Cau30. Trong khéng gian Oxyz cho mat phang (P):x+y+z-3=0 va duong thang

d:%:yTﬂzz;lz.Hinh chiéu vudng goc ctia d trén mét phang (P) c6 phuong trinh la
A x+1:y+1:z+1. B x—lzy—lzz—l.
-1 -4 5 3 -2 -1
C. x—1:y—1:z—1. D. x—lzy—4=z+5.
1 4 -5 1 1 1
Cau 31. Trong khéng gian Oxyz , cho diém A(1;0;2) va duong thing d:XT_lz%:ZTH. Phuong
trinh duong thang A di qua A, vudng goc vacit d 1a:
x-1_y_z-2 5 x-1_y_z-2
11 1 11 -1
c Xl y_z-2 x-1_y_z-2
2 2 1 1 -3 1
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Cau 32. Trong khdng gian Oxyz , cho dudng thang d : x=1 _y+3_z+1 ,me —3,2 va mit phang
2m+1 2 m-2 2

(P):x+y+z-6=0.Goiduong thang A 13 hinh chiéu vudng goc cia d I&n mat phing (P). Co

bao nhiéu sb thuc m dé duong thing A vuéng géc véi gia cia vécto a = (—1;0;1) ?
A 2. B. 1. C. 3. D. 0.
A R . R . B X+2 y-2 7z . 2
Céau 33. Trong khéng gian vai hé toa do Oxyz , cho duong thang A.T:T=—1 va mat phang
(P):x+2y—3z+4=0. Phuong trinh tham s6 cua duong thang d ndm trong (P), cat va vudng

goc duong thang A 1a

X=-3+2t Xx=1-3t X=-3-3t X=-3+t
A y=1-t . B.{y=-2+3t. C.iy=1+2t . D.cy=1-2t.
z=1+t Z=-1+t Zz=1+t z=1-t

Cau 34. Trong khdng gian toa do Oxyz, cho diém A(-3;3;—3)thudc mat phang (e )co phuong trinh
2x-2y+z+15=0vamatciu (S):(x—2)° +(y—3)° +(z—5)" =100. Duong thing A qua
A, ndm trén mat phang (e) cat (S) tai M, N.Dédodai MN 16n nhét thi phuong trinh dudng

thang A 1a

A x+3:y—3:z +3. B x+3:y—3:z +3.
1 4 6 16 11 -10
X=-3+5t

c.ly=3 D. x+3:y—3:z +3.
z=-3+8t 1 1 3

Cau35. Trong khong gian toa do Oxyz , cho diém A(L2;4) va hai diém M,B thoa mén
Xx+3 y-1 z+4

MAMA+MB.MB =0. Gia sir diém M thay ddi trén duong thang d : > > T Khi
d6 diém B thay ddi trén duong thang co phuong trinh la:
A.dl:ﬂzlelz. B.dz:x_lzy_2:2_4.
2 2 1 2 2 1
c.g kYt .4, A8 Y-3 112
2 2 1 2 2 1
Xx=-1-2t X=2+t'
Cau 36. Trong khong gian Oxyz , cho 2 duong thang d:<y =t , d’:qy=-1+2t" va mat phang
z=-1+3t z=-2t'

(P):x+y+z+2=0.Duong thing vudng géc véi mat phang (P), cit d va d’cé phuong trinh

la

A x—3:y—1:z+2. B. x—1:y—1:z—1.
1 1 1 1 -1 -4

c x+2:y+1:z—1_ D. x+1:y—l:z—4_
1 1 1 2 2 2
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Cau 37. Trong khdng gian Oxyz , cho hai dwong thang chéo nhau d, :x?_)l:y;lzz_zz ,

x—4 y—4 z+3

d . Phuong trinh dwdng vudng goc chung cua hai duong thang

) 2 -1
d ,d, la
A dlzx_4= +1:E_ B. x—2:y—2:z+2.
2 -1 2 6 3 -2
C. x—2:y—2:z+2. D_x__4:y__1:i_
2 -1 2 2 -1 -2

Cau 38. Trong khong gian voi hé truc Oxyz , cho mit phang (P):x+y-5z+4=0 va dudng thang

X+l y+1 z+5

d > N = Hinh chiéu vubng goéc ciia duong thang d trén mat phang (P) co
phuong trinh 1a

X=-2+3t X=-2-t X=1+3t X=3+t
A Jy=-2+2t. B.<y=2+2t. C.qy=2t . D.Jy=2

z=—t z=t z=1+t z=1+t

Cau 39. Trong khéng gian Oxyz , cho hai duong thang d,, d, va mat phang (« ) c6 phuong trinh:

x=1+3t , .
dl: y:2+t (tER)’dZ:X_s :%:Z_Z 1(a):x+y_z_220.
z=-1+2t

Phuong trinh dwdng thang A nam trong mat phang (« ), cit ca hai duong thang d, va d, 1a

X+2 y-1 z+3 B x—2_y+1_z—3C X+2 y-1 z+3 D x-2 y+1 z-3
8§ -7 1 -8 7 -1 8 7 -1 -8 7 1

Cau 40. Trong khdng gian Oxyz, cho diém A(1;3;2), mat phiang (P):x+y—z+2=0 va duong thang

A

x-1 z+1 . . X 5 i
d: 5 :%: . . Viét phuong trinh duong thang A cit (P) va d lanluottai M, N sao cho
A 14 trung diém cua MN .
X=1+t X=1+t X=-1+t X=1+t
A Aqy=3-t . B. A:iy=3+t . C.Aiy=3-t . D. A:iy=-3-t.
z1=2-2t 1=2-2t z2=2-2t 1=2-2t

Cau 41. Trong khong gian véi hé toa do Oxyz , cho tam gidc ABC c6 A(1,1;2),B(-2;3,1),C(3,-L4).
Viét phuong trinh duong cao cua tam giac ABC ké tir dinh B

X=-2-t X=-2+t X=-2-t X=-2+t
A Jy=3+t . B.{y=3 : C.qy=3+t . D.<y=3-t .
z=1-t z=1-t z=1+t z=1+t

Cau 42. Trong khong gian véi hé toa do Oxyz, cho diém A(1;2;3) va mat phang (P):2x+y-4z+1=0
. Buong thang (d) di qua diém A, song song véi mat phang (P), dong thoi cét truc Oz. Viét

phuong trinh tham sé cua dudng thang (d).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”



CHUYEN

Cau 43.

Céau 44.

CAau 45.

Cau 46.

Cau 47.

E LEARN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.
X =1+5t x=t x=1+3t x=1-t
A Jy=2-6t. B.<y=2t . C.jy=2+2t. D.Jy=2+6t.
z=3+t 72=2+t 7=3+t z=3+t

Trong khong gian Oxyz, cho diém E(2;1;3), mat phing (P) di qua ba diém AG;O;O),
B(o;g;o), C(0;0;-3) va mat cu (S):(x—3)"+(y—2)"+(z-5)"=36. Goi A la dudng

thang di qua diém E, nam trong (P) va ct (S) tai hai diém c6 khoang cach nhé nhat. Phuong

trinh A la
X=2+9t X=2-5t X=2+t X=2+4t
A <y=1+09t. B.{y=1+3t. C.qy=1-t. D. < y=1+3t.
z=3+8t z=3 z2=3 z2=3-3

Trong khong gian véi hé toa do Oxyz , cho diém A(-215) va hai mit phang
(P):2x+y+3z-7=0, (Q):3x—2y-z+1=0. Goi M 1a diém nam trén mat phang (P) va
diém N nam trén mat phang (Q) théaman AN =2AM . Khi M di dong trén mat phang (P) thi

quy tich diém N 1a mot duong thiang cé phuong trinh 1a

X=-3-5t X=7+11t X=7+11t X=2+5t
A < y=-8+11t. B.{y=-8-5t. C.iy=-8-5t. D.cy=3+11t .
Z=6-Tt Z=6-Tt z=-8-Tt z=-1-T7t
: . . -1 2
Trong khong gian Oxyz, cho diém A 1,—1;2 va hai duong thang dl:gzyT:%;
X=1+t
d,:1y=1+2t .Viét phuong trinh duong thang A di qua A vudng géc véi d, va d,.
z=—-2-"5t
X =—-4+5t x=1-T7t x=1 X=—7+t
A Jy=-3+2t B.{y=-1+11t. C.iy=-1+2t. D.iy=11-t
Zz=-5+T7t 72=2+3 z=2+t z2=3+2t
Trong khong gian Oxyz, cho diém M 2;1,0 va duong thang d :XT_lzyTH:il. Viét

phuong trinh duwong thang A di qua diém M cat va vudng goc véi duong thang d.
A.x—2:y—1 z Bx—2:y—1 z Cx—2:y—1 z Dx—2:y—1 z

1 4 1 1 4 1 T 2 441 T 1 a4 =2
Trong khong gian Oxyz , cho mat phang («):2x+3y-2z+12=0. Goi A,B,C lan luot la giao

diém cua () véi batruc toa do, dudng thang d di qua tam duong tron ngoai tiép tam giac ABC

va vudng goc véi (&) ¢ phuong trinh 1a

x+3_y—2_z—3B x+3_y—2_z—3C X+3 y+2 z-3 Dx—3_y—2_z+3
S 2 3 -2 2 -3 2 2 3 -2 2 3 -2

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

X=3+t
Cau 48. Trong khong gian v6i hé toa d6 Oxyz , cho diém A(2;ZL'1) va hai duong thang d,:{y=1
z=2-t
x=3+2t'
d,:{y=3+t" .Phuong trinh dudng thang di qua A, vudéng goc véi d, vacat d, la
z=0
A x—lzy—ZZE. B. x—2_y—1:z—1
2 -1 2 1 -1 -1
c X2 y"1_z-1 p Xt y-2_z
2 1 2 1 -1
Cau 49. Trong khong gian Oxyz cho hai duong thing d, :E:y—_lzz—_l, d, :x_—lzl:z_—Bl Viet
1 -1 2 -2 -4 2
phuong trinh duong phan giac cua nhitng goc tu tao boi d,,d, .
A Xty _z-3 g X-l_y_z-8
-3 -5 4 -1 1 1
c. X y-t_z-1 p Xt _y_z-3
2 1 1 2 1 1

Cau 50. Trong khong gian véi hé toa @6 Oxyz cho tam giac ABC biét A(2;1,0), B(3;0;2), C(4;3,-4)

. Viét phuong trinh dudng phan gi4c trong caa goc A.

X=2 X=2 X=2+t X=2+t
A Jy=1+t. B.{y=1. C.iy=1 . D.iy=1
z=0 z=t z=0 z=t

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 1.

Céu 2.

Cau 3.

Cau 4.

Caub.

DAP AN CHI TIET
Chon D

Oz ¢6 vec to chi phuong 1a u = (0;0;1), ddi chiéu 4 phuong an, chi ¢6 D 1a phuong &n thich hop.

Chon D

Goi A lagiaodiémcua d va A.Tacd Aed = A(2t-1t;3t-2)
Ac(P),ma AeA nén Ae(P) < (2t-1)+2t+(3t-2)-4=0<t=1. Vay A(LL1).

(P) c6 vtpt n=(L2;1) va duong thing d c6 vicp uy =(2;13).

Tach Ald suyra A colvtep u, =| n,u, |=(5-1%-3
AC(P) y p ua_[ ’udi|_( ' ’_)
A diqua A(L11) vanhan u, =(

x-1 y-1 z-1
5 -1 -3

5,-1,-3) lam vtcp.

Vay A c6 phuong trinh
Chon B
Goi | la trung diém doan thang AB = 1(2;1;2).

Taco AB = (2,-2,-2) = AB cung phuong véi n= (L-1-1).

(er) 1a mat phing trung truc cia doan thing AB = (@) di qua 1(2;12) va nhan n 1am vecto

phap tuyén. Vay phuong trinh mt phang («) 1&: x—y—-z+1=0.

Chon A

Duong thang A vudng géc véi mat phang (P):2x—y+2z+1=0nén ta chon vécto phap tuyén

cia (P) 1a n=(2;-12) 1am véc to chi phuong.
buong thang A di qua A(2;-11)

X=2-2t
Phuong trinh tham sb ctia dudng thang A 13 <y =—1+t.
z2=1-2t

Chon B
X=3+t
Phuong trinh tham s6 cua duong thang A1y =—4—2t.
z=1+2t
Puong thang A ¢6 vecto chi phuong 1a u= 1,-2;2 .
Mit phang o co vecto phap tuyén 1a n= 311 .

Goi | 1a giao diém cua duong thang A va mat phang «

Xét phuong trinh 3 34+t + —4—2t + 1+2t =0<t=—2.Suy ratoa dd diém | 1,0;—3 .

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.

L
E Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 6.

Cau’.

Cau 8.

Vi duong thang d nam trong mat phang o , cat duong thang A nén duong thang d di qua diém
I ,0;-3 .

Puong thang d vubng goc voi mat phang « , vudng goc voi duong thang A nén dudng thang

d c6 moét vecto chi phuong 1a V= G,ﬁ = —4,57 .
[x =1+4t

Vay phuong trinh duong thang d :{y=—5t .
z2=-3-Tt

Chon A

Goi: And, =M (1+t";3—-t";2+2t") , And, =N (-3t;t;-1-3t)
= MN =(-3t—1-t';t-3+t";-3-3t-2t").
d,,d, 1an lugt c6 2 vecto chi phuong 1a uj = (1;—1;2),@ =(-3;1;-3).

MN.U, =0 {—Gt 10t = 4 {t'=1
=

=
MN U, 10t'+19t=-9 |[t=-1

Vi A 1a duong vuong goc chung cua d,;d, nén
MN.u, =0

X—-2 y-2 z1-4

:>M(2;2;4),N(3;—1;2),W:(1;—3;—2).Véyphuongtrinh A 3 5

Chon A
Goi A=And = A(1-t;-2+t;3+2t).

Vi Ac(P) = Ae(P) nén1-t—2(-2+1)+3(3+2t)-2=0 =t=-4 = A(5;-6;-5).

d o (P)

u, =(-11;2 - -
Taco {lﬂd (-11:2) :>uA=[u n }:(7;5;1).
n(P)

=(1,-2;3)
X=5+T7t
Puong thang d c6 phuong trinh 1a :{y =—6+5t, teR.
z=-5+t

Chon B
Taco: d//(P) nén d'/id . Do d6 Us =Ug =(3,-41) .
M (-13;-1)ed . M" Ia hinh chiéu vudng géc ciia M trén (P) .

Goi d la duong thing di qua diém M va wuéng géc voi  (P)

X=-1+2t
Khi d6 duong thang 8 c6 phuong trinh { y =3+t
z=-1-2t
x=-1+2t
x=1
P P P n ) R . y=3+t
Toa do difm M’ la nghiém cua hé phuong trinh S 1ot Sy=4 .
- z=-3

2Xx+y-22-12=0

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 9.

Céu 10.

Cau 11.

Cau 12.

E LEARN

Phuong trinh duong thang d'1a d’:

X=1 y-4 z+3
3 4 1
Chon A
Tacd AB ngin nhit khi AB 1a doan vudng goc chung cuia d, va d,.
Goi A(2+a;2+a;-a)ed,; B(2+b;-1+2b;-3b)ed, = AB(b-a;2b-a-3;-3b+a).
d,,d, 1dn lugt c6 céc véc to chi phuong 1a U, =(L1-1) va u,, =(12;-3)
Ta co:

{E-Q—O {1(b—a)+1(2b—a—3)—1(—3b+a) -0 {6b—3a—3:0
= =

E,Q:o 1b-a)+2(2b—a-3)-3(-3b+a)=0 14b—-6a-6=0
a=-1 ALLD) —
< = = AB =(1;,-2;-1)
b=0 B(2;-10)

Do AB = (1; —2;—1) nén vecto chi phuong cia dudng thang A cing phuong véi vecto AB , ta
loai2 dap an B, D .

Thay toa 6 2 diém A, B vao dap an A va C ta chi thiy dap an A thoa man .

Chon D

—

, . 1 1 — 7 1
Duong thang d,, d, lan luot c6 vecto chi phuong la u =(—;— ; Oj, u :(O;—;—).
1 0y 1 \/E \/E 2 5 \/z 5 \/E
Khi d6 duong phan giac cia goc nhon gita d, va d, c6 mot vecto chi phuong la
u=5v2 (uj+ uj) =(5;12;1) (Tu ddy c6 thé chon dugc dap an D).
Ta c6 hai duong thang d, va d, cit nhau tai M (1; 2; 3) nén phuong trinh dudng phan gidc ciia

x-1 y-2 z7-3
12 1

goc nhon gitta d, va d, la
Chon D
Puong thing d,, d, 1dn lugt nhan u, = (L1 -1), u, =(~2; 2; 1) 1am vécto chi phuong.

Puong thang d can tim vudng goc véi hai duong thang d,, d, nén vécto chi phuong cta d Ia:

u=[u,u,|=(134).

Phuong trinh duong thang d Iéx—_lzlzz—_l.
1 3 4
Chon A
X=-1-t
4 XY _Z 4. ly_6i2t=Med o M(-1-t;6+2t1)
-1 2 1 7t
x=1-3t'
dZ:x—31=y—12=zz4<:>d2: y=2-t'" = Ned < N(1-3t;2-t;-4+4t")
Z=—-4+4t'

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

MN =(2+t-3t—4-2t—t;-4—t+4t")
(P):3x+y-22=0¢6 VTPT n(31-2)

Puong thang (d )Vuéng goc voi (P) cit ca hai duong thang d, tat M va cét d,tai N suyra

2+1-3t'=3k t=-2 X=1+3s
MN =kne{-4-2t-t'=k t'=1 >M(L2-2)=d:{y=2+s ;scR
—4—t+4t'=-2k k=-1 2=-2-2s

Chon s=-1= A(-2;1,0)ed =d :%Zz y-1_z

Céau 13. Chon B
Ta c6 vtep cua dudng thing d 14 U= 2,-13 .
Vtpt clia mat phang P 14 ﬁ; = 111
Goi Q 1a mit phang chita d va vudng goc véi P . Khi do
noLlu — ..
Q i

=n,=|Uun,|= —4143 Piem M -2,-1,0 ed=Me€ Q .

LR,
Phuong trinh mit phang Q :—4 x+2 + y+1 +32=0<4x—y—32+7=0
Hinh chiéu vudng goc cua duong thangdtrén (P) lad'= PN Q .
Khi d6 viep cia d’ 1a @:[E;n}'}: 2,-7:5 Pidm N 012 € P N Q
Céu 14. Chon A
Puong thang d c6 véc to chi phuong E =(2;-3;2).
Mit phang (P) c6 véc to phap tuyén nT, =(1;-1;-1).
M3t phang (Q) chtta d va vudng goc véi (P) ;
Puong thang d 1 hinh chiéu vudng goc cia d trén (P), d'=(P)n(Q)
Véce to phap tuyén cua mat phang (Q) 1a n, = [@n_q —(5;4;1)
Véc to chi phuong caa d 12 u,. = [nt,@] =(3;-6;9)=-3(-1;2;-3)
Ta thay duong thang d thuoc (P) nén diém M,ed'=M,e(P) . Thay toa do diém
M, (1;1;-2) ¢ dép an A thiy thoa man phuong trinh (P).
Cau 15. Chon C
Goi M 1a trung diém AB = M (3;-2;1). Taco AB=(22;4)=2(L12).
Mit phang trung truc ciia doan thang AB qua M (3; —2;1) va c6 mot vécto phap tuyén ﬁ=(1;1;2)
c6 phuong trinh 1a: 1.(x —3) + 1.(y +2) +2(z— 1) =0 & x+y+2z-3=0.
Cau 16. ChonB
Puong thing d co véc to chi phuong Uy =(2;1;-2). Goi dudng thang can tim 1a A .

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Cau 17.

Goi M (a;0;0) 1a diém thuoc truc Ox ma dwong thing A di qua, suy ra MA=(1-a;2;3) Ia

mot véc to chi phuong ctia A . Vi duong thang A vudng goc véi d nén:
MA L0, < MAl, =0 (1-a).2+2.1+3.(-2) =0 a=-1= M (-1;0;0).

Puong thang A di qua M (—1;0;0), nhan MA = (2;2;3) 1am mot véc to chi phuong suy ra A

X=-1+2t
c6 phuong trinh <y = 2t (teR).
z=3t

Céch 2:
Mit phang (P) di qua A(1;2;3) va vudng goc véi d nén (P) nhan vecto chi phuong cua d
Ug =(2;1;—2) lam mot veto phap tuyén.

Phuong trinh mit phang (P): 2(x—1)+1(y—-2)-2(z-3)=0<2x+y—-2z+2=0.

Toa d6 giao diém M cua truc Ox va mit phang (P) 1a nghiém hé phuong trinh:

Xx=t
y=0

z=0
2X+y-22+2=0

=t=-1=M(-1;0;0).

Puong thang can tim di qua hai diém A, M nén nhan vecto AM = (—2;—2;—3) = —(2;2;3)

X=-1+2t
lam vecto chi phuwong, c6 phuong trinh tham s6:q Y = 2t ctelR.
z=3t

Chon C
Ta thdy : Ae(P). Mt phing (P)c6 vécto phap tuyén n=(2;1;-2), duong thing d c6 vécto
chi phuong u, = (-1;2;1)
Vi duong thing A di qua A(0;—L4), vudng goc véi d va ndm trong (P) nén dudng thing A
c6 vécto chi phuong 1a U = [Ud ,ﬁ} =(5;0;5) hay u, =(1;0;1)

x=t

Khi d6, phuong trinh tham s6 cta duong thang A:qy=-1 .
z=4+t

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.

L
E Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”. @



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 18.

Céau 19.

Céu 20.

Céau 21.

Chon B
Tacl: AB=(—4,2;2)= AB=16+4+4=26; AC =(-2;-2;4) = AC =/4+4+16 =26
BC =4+16+4 =26

Vay tam giac ABC déu nén tam dudng tron ngoai tiép la trong tam G(0;11).
Do d6 phuong trinh dudng thang d qua G(0;11)

x=t
¢ vécto chi phuong G:[E’,TC]:12.(1;J;1) hay, d:{y=1+t
z=1+t

Vay duong thing d di qua diém A(-1,0;0) va c6 vécto chi phuong U =(L11) nén chon B.
Chon C

(P): x+2-5=0 c6 vecto phap tuyén n, =(1;0;1).

(Q): x—2y—2+3=0 c6 vecto phap tuyén n, =(1;-2;-1).

Tacé:DﬁjﬁJ:(ZZ;—Z)

Goi U 12 mot vecto chi phuong cua A, thi G Ln, va G Ln,.
Suyra[]eﬁngphuongvéi[ﬁ;ﬁ;].Chonijz(lﬂ;—l).

Lay M (2;1;3)thudc mat phang (P) va (Q).

Duong thang A di qua M (2;1;3) c6 mot vécto chi phuong U =(1;1;-1).

x-2 y-1 z-3
1 1 -1
Nhan xét: Véi 4 dap an cia d¢, sau khi chon U =(1;1;—1) thi ta da c6 thé chon C 1a dap én.

Vay phuong trinh A |a:

Chon B
Duodng thang Oy di qua diém A(0; 2; 0) va nhan vecto don vi ]=(0; 1, 0) 1am vecto chi

x=0+0t x=0

phuong nén c6 phuong trinh tham s6 1a {y =2+1t(teR) < y=2+t(teR).
z=0+0t z=0

Chon D

Goi duong thang cantim 1a d .

Mgt phang (P) c6 vecto phép tuyén n ., =(3,1,0).

Mt phang (Q) c6 vecto phap tuyén No) = (21,1).

Suy ra [@, %] =(L—3;1) lamdt vecto chi phuong ciia duong thang d
X=1+t

Vay phuong trinh tham sb ctua duong thang d 1a: {y=2-3t .
z=3+t

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 22.

Céu 23.

Cau 24.

E LEARN

Chon A

Goi | latrung diém cua AB . Khi d6 1 c6 toa do Ia: I(—g % 1)

Mt phing trung truc ctia doan AB di qua diém | va nhan vecto AB =(-110) 1am vecto phép

tuyén.

Nén mat phang trung truc doan AB cd dang: —(x+gj+(y—%) =0 -x+y-2=0

< X-y+2=0.

Chon B

Puong thang d c6 vecto chi phuong 13 u= (0;3,-2). A

Mt phang (a) c6 vecto phap tuyén la n= (LL-1). / =

Vi un=0.1+3.1+(-2).(-1)=5#0 nén d cét (
X=3

Goi d, 1a duong thang di qua M va d,//d, suy ra d, c6 phuwong trinh: {y =1+3t .
z=1-2t

Lay N(3;4;-1)ed,. Goi K, H lan luot Ia hinh chiéu vudng goc cia N trén mat phang («) va

duong thang A.

Taco: (d,A)=NMH va sinNMH =~ 5 NK
MN ~ MN

Do vay (d,A) nho nhitkhi K =H hay A la duong thing MK .
X =3+t

Puong thang NK c6 phuong trinh: {y =4+t .
z=-1-t

Toa do diém K @ng véi t la nghiém ciia phuong trinh:

4 7 2
3+t)+(4+t)—(-1-t)-3= 0<:>t——— Suyra K| —;=;=
(3+1)#(4+0)~(-1-0)- S swyra k(i)

\ 2 , . NV 54 1 1
Dbuong thing A c¢6 vecto chi phuong 1a MK = “3'373)" 3(5 -4;1) =Chon B
Chon A
Taco: fi, =(2;11) 1a mdt vec to phap tuyén cua mat phang (P).

X=2+3t
Phuong trinh tham s6 cua duong thang d 1a: {y=2+t ,teR.
Z=2+5t

Goi A la dudng thang can tim. Goi M la giao diém ciia A va d = M (2+3t;2+t;2+5t)

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

= AM = (1+3t;t;—2+5t)
Do A//(P) nén AM.n, =0 2(1+3t)+t+(-2+5t) =012t =0<t=0
= AM =(1,0;-2).

Phuong trinh duong thang A di qua A(1;2;4) vanhan AM = (1,0;-2) 1a mot vec to chi phuong

X=1+t
la: Jy=2 teR.
z2=4-2t

Céau 25. ChonB
Vecto chi phuong cua dudng thing d 1a; u(2;1-1).
Vecto phap tuyén ciia mat phang (P)1a n(LL-3).
Do duong thang d’ 1a duong thang nim trong (P) , cat va vudng goc v6i d , nén dudng thang d’
¢6 vecto chi phuong 1a: u'= [l], ﬁ} =(-2;51).
Goi N 1a giao diém cua d va d'= N(=3+2t;-1+t;-t).
Do duong thang d’ nam trong (P) nén N e(P)= N(-10;-1).

Phuong trinh chinh tic ciia d’ 1a: X—_;l = % = Z—IJ'

Céau 26. Chon D
Céch 1:

Duong thang d c6 vecto chi phuong u, =(2;4;1) va di qua diém A(0;0;3), AM =(2;3;-4)
Goi U 1a vecto chi phuong ctia dwdng thing A qua M vudng goc voi d va cat d .

Khi do [ uy, AM [u=0 hay u L[u,,AM | va i Ly,

Goi V=g, AM |=(-19:10;-2), [ v,u, | =(18:15;-96). chon ti = (6;5;-32).

Xx-2 y-3 z+1

Vay phuong trinh duong thang A can tim 13

5 =32
Cach 2:
Goi (@) 1a mit phang qua M vavudng géc d = (a):2x+4y+z-15=0.
Goi H=dn(a)=H 8.16.%)
77 7
Goi A 1a dudng thing qua M vudng goc véi d vacit d. Khidé A=MH .
Taco W=(—g;—g;%j , chon G=(6;5;—32) lam vecto chi phuong cua A.

Xx-2 y-3 z+1
5 32
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Céach 3:

Goi A 1a duong thang qua M vudng goc v6i d vacat d tai H . Khidoé A=MH .
X=2t

Taco d:<y=4t = H(2t;4t;3+1), W:(Zt—2;4t—3;4+t).
z=3+t

dLlA ©UU, =0 < U MH =0 & 2(2t—2)+4(4t-3)+1(4+1)=0 c>t=;.

Suy ra W:(-S;-%;%), chon @:(6;5;—32) 1am vecto chi phwong cua A.

Xx-2 y-3 z+1

Vay phuong trinh duong thing A can tim 1a c 2

Céu 27. Chon A
Goi: And, =M (1+t3-t";2+2t") , And, = N(-3t;t;-1-3t)
= MN =(-3t-1-t;t-3+t";-3-3t-2t").

d,,d, Ian lugt co 2 vecto chi phuong 13 U, = (1;-1; 2),@ =(-3;1;-3).

o o 7 _ [MNu =0 [-et-10t=4 [t'=1
Vi A la duong vudng goc chung cua d,;d, nén

., = P
MNu,=0 10t+19t=-9  [t=-1
=M (2;2;4), N(3;—1;2),W=(1;_3;_2)

X-2 y-2 z-4
Vay phuong trinh A: = = .
ay p g 1 3 5

Céu 28. ChonB

Mit phang (P) c6 vecto phap tuyén n=(2;-2;1).

Duodng thang d di qua M (-113) va c6 vecto chi phuong u= (1, 2;—2) nén phuong trinh tham

X=-1+t
, . ) leA Ie(P)
socua d la: Jy=1+2t.Goi | =And = = = 1 =dn(P).
32t l ed | ed
7=3-

Viled=I(-1+t;1+2t;3-2t), ma | e(P)=>t=—1=1(-2-15).

Goi v 1a vecto chi phuong cua dudng thing A .

Ac(P) [vin e
Vi { C( ):{YJ—? nén ta chon v:[u,n]:(—Z;—S;—G).
Ald viu

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 29.

Cau 30.

1=-2-2t
Vay A diqua |(-2;-15) vaco VTCPv =(-2;~5,—6) nén ¢ PT tham s 1a: {y=-1-5t.

Z=5-6t
Chon A

Mat phang (P) ¢ mot vecto phap tuyén la n, = (1;1;-1).

Mit phang (Q) ¢ mt vecto phap tuyén la n,=(2;-1;5).

Puang thing d song song véi (P) va (Q) co vecto chi phuong la [Enj] =(4;-7;-3).
buong thang d di qua diém M(1;2;-1) nén phuong trinh ciia dudng thang d la

x-1 y-2 z+1
4 -7 -3
Chon C

J’J

Phuong trinh dwong thang d qua A(0;-12), c6 1 véc to chi phuong a=(L2,-1) la

X=4
y=-1+2t, (t, eR).
z2=2-1
Goi M 1a giao diém cua duong thang d va mat phang (P).
Taco M (t;-1+2t;2-t)ed va M e(P) =t +(-1+2t)+(2-t)-3=0 =t =1 =M (L1L1)

Goi H la hinh chiéu vudng gdc ciia A 1én mat phang (P).
Duong thang chira AH di qua A(0;—1;2) va nhan vecto phap tuyén n, =(1;1;1) caa (P) lam

x=t,
vecto chi phuong c6 phuong trinh 1a §y =—1+t, (t, €R).
z=2+t,

Lai co H(t,;-1+t,;2+t,)e(AH) va H e(P):>t2+(—1+t2)+(2+t2)—3=0©t2=§
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Hinh chiéu can tim la duong thang (MH), di qua M (LL1) va c6 mot véc to chi phuong

b=(L4-5)la Xty 1 271
1 4 5

Cau 3l. ChonB
Goi U, 1a vecto chi phwong cuia duong thing d =>u, = (1,1;2).
Goi B 1a giao diémciia Ava d . Vi Bed nén B(t+1;t;2t-1).
Khi d6 vecto chi phuong cua Ala u, = AB =(t;t; 2t -3).
Vi Avuéng goc véi d nén u,.u, =0 <>t +t+(2t-3).2=0=6t=6<t=1

Suy ra u, = (1;1;—1). Khi d6 phuong trinh dwong thing A Ia XT_l _ % _ 2;12 .

Cau 32. ChonB
Cach 1:

Ta c6 VTCP cua duong thang d 14 l]d :(Zm +1;2;m—2).
VTPT ciia mit phing (P) la n, =(1;1;2)

Goi {(Q)Dd =n, :[ﬁd,ﬁp]=(4—m;—m—3;2m—1).
Q) L(P)

Khi dé A=(P)n(Q)=u, :[HP,HQ}:(—3m—2;3m—5;7).
Vi A vuong goc vdi gia cia vécto a néntaco u,a=0<-1(-3m-2)+7=0<m=-3.
Céch 2:
Tacé: d c6 VTCPla u, =(2m+L2;m-2).
A 13 hinh chiéu vuéng goc cua d 1én mit phing (P) va vuéng goc voi gia cia véc to a nén d
vudng goc voi gia cua véc to a.
Khi d6 au, =0 —(2m+1)+m-2=0< m=-3.
Céau 33. ChonD
Gol l]d 1a vecto chi phuong ctia dudng thang d .

Puong thing A c¢6 vecto chi phuong U, = (1;1;-1).

Mit phang (P) ¢ vecto phap tuyén n, =(1;2;-3).

: . , u
Vi duong thang d nam trong (P) va vudng goc duong thang A nén {

Suy ra u, :[GA ,H(P)]:(—l;z;l).

Goi | la giao diém cia duong thang A va mit phang (P).

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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X+2 y-2 2z

Toa do diém 1 1a nghiém cua hé phuong trinh { 1 1 -1 =1 (—3;1;1).
X+2y-32+4=0

Vi duong thang d nam trong (P) va cit dudng thang A nén duong thang d di qua diém 1 .
X=-3+t
Vay phuong trinh duong thang d 1a: {y=1-2t .
z=1-t
Luu ¥: Day 1a cau hoi tric nghiém nén chi can tinh vecto chi phuong Gd 1a c6 thé chon dap an.
Céau 34. Chon A
Mat cau (S) c6 tam 1(2;3;5) ban kinh R=10

Goi H, K lan lugt Ia hinh chiéu vudng goc cua 1 1én A va mat phang ().
= IK L () nén phuong trinh duong thang IK diqua | vavudng goc véi mat phang () la.

X=2+2t
Phuong trinh tham sb duong thang 1K : <y =3—-2t.
Z=5+t

X=2+2t
y=3-2t

Z=5+t
2X—-2y+2+15=0

Toa do diém K la nghiém h¢ phuong trinh = K(-2,7;3).

Vi Ac(a) nén IH > IK . Do d6, IH nhé nhatkhi H tring véi K.

Pé MN 16n nhat thi IH phai nho nhat. Khi d6, duong thang A can tim di qua A va K.

X+3 y-3 7 +3

Puong thang A c6 phuong trinh 1a: 2 5

Cau 35. Chon A
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Céau 36.

Céau 37.

E LEARN

Tir MAMA+MB.MB =0 tasuy ra M, A B thing hang. Hon nita:

MAMA + MB.MB =0 < MAMA = ~MB.MB = |MAMA| = |-MB.MB| <> MA” = MB?
Vay M la trung diém AB.

Vi M ed néntoadd M (-3+2t;1+2t;—4+t) (teR). Dattoa ddo B(x;y;z) ta co:

1+x=2(-3+2t) X +7 =4t
2+y=2(1+2t) & y=4t @XL?:%:Z+12

4+7=2(-4+t) z+12=2t

.Vay Bed,.

Chon A
Tong quat bai toan: Viét phuong trinh duong thang A vudng goc véi mat phang (P), cét hai

duong thang d va d’ cho trudc.
Goi A=ANnd = toadd diém A theot, B=And’' = toa dd diém B theo t'.

Puong thang A vudng goc véi mat phang (P) nén AB va E cung phuong suy ra dugc t va t'

Tim duoc toa dd A va B suy ra phuong trinh duong thang A
Léi giai
Mt phang (P) c6 vecto phép tuyén la fi =(1;1;1).
Goi A la duong thang can tim va A=And c6 Aed nén A(-1-2t;t;-1+3t), B=And'co
Bed’' nén B(2+t';-1+2t";-2t').
Tacé AB=(t'+2t+3;2t'~t—1;-2t' -3t +1),

t'+2t+3 2t'—t-1 -2t'-3t+1
1 1 1

Do A L(P) nén AB, ii cing phuong <

t-t'=—4 [t=-1 [A(L-1;-4)
=S = = :
2t+4t'=2 t'=1 B(3;1;-2)
Puong thang A di qua diém B va c¢6 vecto chi phwong fi=(1;1;1) nén c6 phuong trinh

Xx-3 y-1 z+2
1 1 1

Chon C

Hai duong thang d, , d, cOVTCPla u, = 3;2;—2 vau, = 2;2;—1 .

2
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Céau 38.

Céau 39.

Lay diem A 1+3t;—1+2t;2—2t € d, Va B 4+2u;4+2u;—-3—u € d,
AB 1a duong thang vudng goc chung cua hai duong thang d, , d, khi

- =
u—12t=-21 t=1

ABai, =0 [12u—17t:—29 {u:—l
- -
ABu, =0

A 4;1;0
=1B 2;2;—2  .Vay phuong trinh dudng vudng gdc chung cia hai duong thang  d, , d,
AB —2;1;-2

x—2 y—2 z+42
2 -1 2
Chon C
Goi duong thang d’ 12 hinh chiéu vudng géc cua duong thang d trén mét phang (P)

la

Puong thang d di qua diém A(-1;-1;-5) va c6 véc to chi phuong u, =(2;1;6).

Mat phing (P) ¢6 véc to phap tuyén n,,, =(1;1;-5) .

Goi (Q) lamit phang chira d va vudng goc véi (P) =(P)n(Q)=d".

Véc to phap tuyén ciia (Q) fa ng, =[n,,, U, | = (11;-16;-1).

Phuong trinh cia mat phang (Q) la: 11x-16y -z -10=0.

Do (P)n(Q)=d" nén véc to chi phuong cia duwong thang d' Ia
U, =[N N, | =(-81,-54;-27)=-27(3;2;1),

suy ra d’ c6 véc to chi phuong 1a u, =(3;2;1).

Kiém tra véi diem B(1;0;1) thude duong thang & khing dinh C ta thdy Be(P),Be(Q).

Xx=1+3t
Do d6 phuong trinhcia d'la: Jy=2t ,teR
z=1+t
Chon A

Vi duong thing A cit ca hai duong thang d, va d, néntagoi M va N lan luot 14 giao diém cua
AV6i d, va d,. Hon nira, vi dudng thing A nam trong mat phang (a ) nén M, N e(a).

Tim toa d¢ diém M .

Vi M ed, nén toa dd diém M codang M (1+3t;2+t;-1+2t) véi teR.

Vi M (1+3t;2+t;-1+2t) () nén 143t + 2+t — —1+2t —2=0&t=—1.

Do d6 M (-2;1;-3).

Tim toa d6 diém N .
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5 A Xx=2-3t
dz:ngz%:dz: y=0+2t' (t'eR).
z2=4-2t

Vi N ed, néntoadddiém N codang N(2-3t"; 2t'; 4-2t") véi t' eR.

Vi N(2-3t"; 2t"; 4-2t')e(ar) nén (2-3t")+(2t')—(4-2t')-2=0=t'=4.

Do do N(-10;8;-4).Tacé: NM = 8; —7;1 .

Puong thing A di qua M (=2;1;—3)vanhan NM = 8; —7 ;1 lam vecto chi phuong nén A c6

X+2 y-1 z+3
—7 1

phuong trinh 1a
Cau 40. Chon A

Goi N(2t+1;t;—t—1). Vi A la trung diém ciia MN, suy ra M (1-2t;6—t;5+t).

biém M ndm trong mit phang (P), suy ra 1-2t+6—t-5-t+2=0 < t=1.

Suy ra toa d6 diém N(3;1;-2). Tacé NA=(-2;2;4), chon u, =(1;-1;-2).

X=1+t
Phuong trinh dudng thang A qua A, ¢6 véc-to chi phuong Q la{y=3-t .
z2=2-2t

Céau4l. ChonB
Cach 1.Goi H (a;b;c) la hinh chiéu vudng goc ciia B trén AC.

Taco: BH =(a+2;b-3;c-1),AC=(2-2;2),AH =(a-Lb-Lc-2)

BH.AC=0

H 14 hinh chiéu vudng géc cua B trén AC <
He AC

2(a+2)-2(b-3)+2(c-1)=0 |a-b+c=-4 |a=-1
<3a-1 b-1 c=2 <qa+b=2 <<b=3
2 o 9 a-c=-1 c=0

Nén H(-13;0),BH =(1,0;-1)

X=-2+t
Puong cao BH di qua B vacd VTCP BH =(L0;-1) c6 phuong trinh la: < y=3  (teR)
z=1-t
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Cau 42.

Cau 43.

Céch 2. Puong thang AC di qua A va c6 VTCP AC =(2;-2;2)hay ta c6 thé chon véc to chi
X=1+t

phuong cia AC 12 U =(L-11) nén phuong trinh cta duong thing AC la:{ y =1t (teR)
z2=2+t

Goi H la hinh chiéu vudng géc cia B trén AC nén ta goi H (1+t;1—t;2+t)

= BH =(3+t;-2-t;1+1)
Taco: BH L AC <> BH.AC =0 2(3+1)+(-2)(-2-t)+2(1+t)=0<t=-1
= H(—1;3;0);ﬁ=(1;0;—1)

X=-2+t
Vay duong thang BH di qua B vac6 VTCP BH =(L0;-1) c6 PT la:{y =3 (teR)
z=1-t

Chon B

Gia sir dudng thang (d) cat truc Oz tai diem B(0;0;a) (a la s thyc).

Suy ra duong thang (d) nhan BA(L2;3-a) la mot vecto chi phuong.

Ma (d) song song vai mat phang (P) va n(2;1,-4) la mat vecto phap tuyén cua (P) nén:
BALn<BAN=0=21+12-4(3-a)=0=a=2,

Suy ra dudng thang (d)di qua diém A(L2;3) va nhan BA(L2;1) 1a mot vecto chi phuong co

X=1+t
phuong trinh tham s6 1a: {y =2+2t .
z=3+t

Tu dir kién (d) nhan ﬁ(l; 2;1) la mot vecto chi phuong ta loai dugc dap én A, C, D.

X=1+t

Thir lai thay diém (0;0;2) thuoc duong thang < y =2+ 2t nén dép 4n B 1a dép 4n dung.
z=3+t

Chon C

Céach 1:

B N
W
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Mt phang (P) di qua ba diém A[%;O;Oj, B[O;%;Oj, C(0;0;-3) nén phuong trinh (P) la

X221 oxe2y-2-3=0. Dé thay E (P).
3 3 -3

Mat cau (S) c6 tam 1(3;2;5), ban kinh R=6.
|23+22-5-3

2
224122+ (-1)} 3

Gia sir K 1a hinh chiéu cua I 1én (P), tacé: IK=d,,,,

Do d6 IK <R nén (S) va (P) cét nhau va giao tuyén ciia ching 1a duong tron tam K .

Lai co IE:\/(2—3)2+(1—2)2+(3—5)2 =6 =IE<R, nén E nim trong mit cu (S). Ma
E €(P) nén E ndm trong dudng tron giao tuyén cua (S) va (P).
Gidsir A cit (S) tai D va G, F lahinh chiéuciia K 1én A.Qua E ké dudng thang vudng goc
véi EK , ndm trén (P), cat (S) tai M va N.Tacd KF <KE = DG >MN (theo tinh chat moi
quan hé gitra day cung va khoang cach tir day cung toi tam).
Ma MN khong d6i nén DG nho nhat khi va chi khi E=F . Khi d6 A L KE , ngoai ra
IK L(P)=ALIK,dodé AL(IKE)= A LIE.
Vay u, LIE; u, Ln,, ma IE =(-1;-1;,-2), n, =(2;2;-1)
Ta c6: [E;E]:(S;—S;O), chon u, =(1;-1;0).

X=2+t

Vi A diqua E(2;1;3) nén phuong trinh A la {y=1-t.
z=3

Céch 2:

N w

Mt phang (P) di qua ba diém A[S;O;Oj, B[O; ;OJ, C(0;0;-3) nén phuong trinh (P) la

2—;+2—3}/+_i3:1<:> 2x+2y-z-3=0.Dé thdy E<(P).

Thay toa do diém E vao vé trai cia phuong trinh (S)ta dugc : 1 +1°+2°=6<36 . Do d6 E
nam trong mat cau (S).

Goi M,N la giao diém ciia A va mat cau (S) . Khi d6 ta cé:

MN = Zm , Vi R, I lan luot 12 ban kinh va tim cta mit cau (S).

Do d6 MN nhé nhét khi d(1,A) 16n nhat.

Ta lai c6: d(I,A)<IE ,véi IE cb dinh.

Do d6: maxd(I,A)=1E .Khido: u, LIE; u, Ln,, ma IE =(-1;-1;-2), n, =(2;2;-1)

Ta c6: [E;E}=(5;—5;O), chon u, =(1;-1;0).
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Céau 44.

Cau 45.

Cau 46.

Céau 47.

X=2+t
Ngoai ra A di qua E(2;1;3) nén phuong trinh A la {y=1-t .

z2=3
Chon D

Taco phép vitu tdm A tisd 2 bién diém M thanh diém N ma M la diém nam trén mp (P)
Suy ra diém N nam trén mp (P') 1a anh cua mat phang (P) qua phép vi tu tam A tisé 2.
Taco B(2;0;1)e(P), phép vitw tim A tiso 2 bién B thanh B'(6;1;,-3)<(P") va (P)//(P")
= (P"):2x+y+32-4=0

Do d6 N thudc hai mat phiang (Q) va (P') nén N thudc giao tuyén d cia hai mat phang (Q)

va (P") voi n(2:%;3),n,(3;—2;-1) lan luot 1a vecto phap tuyén cua hai mat phing (P*) va (Q)

X=2+5t
= C(2;3; —l) ed va d c6 vecto chi phuong u =[E,nj] = (5;11; —7) =d:qy=3+11t.
z=-1-T7t
Chon B
Puong thing d, cé vicp u, = 2;1;1 , dwong thing d,co vicp U, = 1,2;—5 .
Puong thang A vudng goc véi d, va d, nénnhan u= [ujﬂ = —7;11;3 lam vecto chi phuong.
X=1-7t
Phuong trinh duong thang A:{y = —1+11t.
z2=2+3t
Chon D

Goi N 1+42t;—14t;—t 1a giao diém cua duong thang A va dudng thang d.

Ldc d6 duong théng A nhan MN = 2t —1t—2;—t lam vecto chi phuong.

Mat khac A vudng goc véi duong thang d néntacd: 2 2t —1 +t—2+t:0:>t:§.

Vi tz% duong thang A nhan W:[%;—%;—g] hoic u= L—4;—2 lam vtcp.

. -2 -1
Phuong trinh duong thang A: Xze _y—2_ %2
1 -4 =2
Chon C
Cach 1:
OxN (e )= A(-6;0;0)

Ta c6: mat phang («):2x+3y—2z+12=0 = Oyn(a)=B(0;-4;0)
OzN(a)=C(0;0;6).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Ma duong thang d di qua tim dudng tron ngoai tiép tam giac ABC va vudng goc véi mit phang

(ABC) nén duong thang d 1a tap hop cac diém cach déu 3 dinh A,B,C trong khong gian—

duong thang d 14 giao tuyén ciia cac mp trung truc cia cac doan thang AB, AC,BC .

Goi (P) 1a mat phang trung truc ciia doan thing AB = Mat phing (P) di qua trung diém

M (-3;-2;0) cia AB va nhan AM =(3;-2;0) Ia vecto phap tuyén = Phuong trinh ctia mat

phing (P) la: 3x—2y+5=0.

Goi (Q) la mat phang trung tryc cua doan thang AC = Mit phang (Q) di qua trung diém

N (=3;0;3) ciia AC vanhan AN =(3;0;3) I vecto phap tuyén = Phuong trinh ciia mat phing

(Q) la: x+z=0.

Lay diém E(-1;y;z) thude duong thang d , vi duong thang d 12 giao tuyén cua hai mét phang

-3-2y+5=0 {yzl
=N

= E(-1;1;1)

-1+z=0 z=1

(P) va (Q) néntoa do diem E théa méan hé:{
Duong thang d vudng géc voi mat phang («):2x+3y—-2z+12=0 nén duong thang d co 1
vécto chi phuong la u= (2;3;-2), dong thoi d di qua diém E (—1;1;1) nén phuong trinh cua d

X+3 y+2 z-3
2 3 2
Céach 2:

la

OxN(a) = A(-6;0;0)
Ta co: mat phang («):2x+3y—2z+12=0 = :0yn(a)=B(0;-4;0)
Ozn(a)=C(0;0;6).
Ma duong thang d di qua tim dudng tron ngoai tiép tam giac ABC va vudng goc véi mat phang
(ABC) nén duong thang d 1a tap hop cac diém cach déu 3 dinh A, B,C trong khong gian.
Nhan xét: 3 canhOA,OB,0C d6i mot vubng géc = dung hinh hop chit nhat OADB.CA'D'B'

D& thay thm mit cau ngoai tiép hinh hop 14 trung diém 1 cua duong chéo OD'
:>a=%O—D':%(O—A+@+(f):>a:(—3;—2;3):> 1(-3;-2;3).

Ma I 1a thm mat cau ngoai tiép cua hinh hop = 1 cach déu 3 dinh A, B, C = I nam trén
duong thang d can tim.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céau 48.

Céau 49.

Duong thang d vudng goc véi mat phang («r):2x+3y—2z+12=0 nén dudng thang d c6 1
vécto chi phuong 13 u =(2;3;-2),ddng thoi d di qua diém E(-1;1;1) nén phuong trinh cua d

X+3 y+2 7-3
2 3 -2
Chon D
Puong thing d, ¢6 VTCP uy =(10;-1).

la

Gid sir (P) 1a mt phang qua A va vuéng goc véi d, = (P):x-2-z+1=0<x—2-1=0

Goi B la giao diém cua (P) va d,. Toa dd B la nghiém ctia hé phuong trinh:

X=3+2t' t'=-1
=3+t x=1
y o = B(12;0).
z=0 y=2
Xx—z-1=0 z=0

Puong thang can tim 1a duong thang AB:
Taco AB= (=11 -1) hay VTCP clia dudng thang can tim 1a U= (L,-112)
Puong thing cin tim di qua B(L2;0)vacé VTCP 1a u=(L-11)

L x-1 y-2
Suy ra phuong trinh duong thang can tim: EE = y—l

z
1
Céch 2:

Goi A la duong thang can tim. A cat d, tai B.

Taco Bed, = B(3+2t;3+t,0).

Puong thang A c6 vecto chi phuong la ﬁ=(l+ 2t;2+1;-1), d, ¢6 vecto chi phuong 1a
u, =(L0;-1).

Taco ALd, < AB Ly < AB.U, =0 1+2t'+0+1=0<t'=—1. Suy ra AB =(-11-1).

Puong thing cin tim di qua B(L2;0)vacé VTCP 1a u=(L-11)

. 3 x-1 y-2 z
Suy ra phuong trinh duong thang can tim: BN = y—l = 1
Chon D
X=t X=1-2s
Ta viét phuong trinh tham s6 cua d,:qy=1-t (teR),d,:{y=-4s (seR).
z=1+2t 2=3+2s
Tim giao diém cua hai duong thang d, va d,.
t=1-2s
, t=1 e : » X
Tacod {1-t=-4s < suy ra | (l; 0;3) 1a giao diém cua hai duong thang d, va d, .
1+2t=3+2s -

Liy A(0;1;1)ed, = IA=/6. Goi B(1-2s;-4s;3+2s)ed,sa0 cho IB=+/6.
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, B(0;-2;4

Taco IB:\/6<:>4SZ+16SZ+4SZ=6©82=1<:>Szil.Veﬁycc’)Zdiémthéamﬁn ( )
4 2 B(2;2;2)

Véi B(0;-2;4)taco 1A(-1;1;-2), 1B(~1;-2;1) = IAIB =-3<0= AIB la géc ti

Theo yéu ciu bai toan ta viét phuong trinh cua dudng phan giac cua goc AlB véi B(O;—2;4)

(khong can xét trudng hop kia) .

Goi M la trung diém ciia AB suy ra M (O;—%;%J , khi d6 phuong trinh dwdng phan giac can
N . . g . (0-2) s 1.5
tim 1a phuong trinh duong thang di qua hai diém | (1,0,3) va M| 0; = E :

Tacd IM = (—1; —% , —%j ,chon U=-2IM = U= (2 ;1;1) lam vecto chi phuong cua duong phan
gidc. Vay duong phan giac di qua diém | (1; 0;3) va nhan U = (2;1;1) 1am vecto chi phuong c6

phuong trinh chinh tic 1a: XT_l = % = ZT_?’ .

Nhin xét: C6 thé tim vecto chi phwong ciia dwong phan gidc nhwr sau:
Taco u = (1;,-1;2); u,= (2;4;-2)1an lugt 1a vécto chi phuong cia hai duong thang d, va d,.
Vi uj uj =—6 <0 nén goc giira hai vecto d6 1a goc tu.

Xét U= (1;-1;2);u,=(2:4;-2). Taco u| =6 , |u)| =26 .

Taco a+b= [—,i ij nén 6 thé chon U = (2;1;,1) 12 VTCP ctia duong phan giéc.
6 6 6
Cau50. ChonC 4
Cach 1:
Tacd AB=(L,-12)=> AB=+/6, AC=(2;2,-4)= AC=2/6
, ) B C
Gia sir dwong phan giac trong ciia géc A cat BC tai D. b
Khide: 22 -AB 1 _ pg_lpc—pE--1lbC (*) (vi D nam giita B va C).
DC AC 2 2 2

Goi D(x;y;2)=DB=(3-x;—y;2-2), DC=(4-x3-y;-4-2).

1
3—x:—§(4—x) (10
\ A . 1 . 10
Thay vao (*) ta dugc hé phuong trinh —y=—§( —y) <iy=1 .Vay D 3;1;0 .
1 z=0
2—-2=——(-4-12
L (-4-2)
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Suy ra E:G;O;Oj.

Duong phan gidc trong cua goc A di qua diém A(210) va c6 vecto chi phuong
X=2+t

u= %E =(1,0;0) nén c6 phuong trinh 1a: {y =1
z=0 A

Cach 2: E

Tacé AB=(1-12)=|AB|=\6, AC=(22-4)=|AC|=26. » o

L4y diém E trén canh AB sao cho AE =1.Khi d6 E:iﬁ=(%-_i6-

>

B

Lay diém F trén canh AC sao cho AF =1.Khi do ﬁzé.A—C:(iG;i;_%)
A

Dung hinh binh hanh AEDF , tacé AD = AE + AF =(i;o; oj.

J6
Vi AE = AF =1 nén hinh binh hanh AEDF ciling 1a hinh thoi. Do d6 AD [a mét vecto chi
phuong ctia duong phén giac trong cia goéc A cua tam giac ABC.
Vay duong phan giac trong cua goc A di qua diém A(2;40) va c6 vecto chi phuong la

X=2+t
= B -
u:7AD:(1,O,O) nén c¢6 phuong trinh 1a: 1y =1

z=0
Céch 3:

Tacé AB=(L-12)=> AB=+/6, AC=(2;2;-4)= AC=26.

Goi | 1atrung diém AC.Taco | =(3;,2-2) va Al =6.

Duyng hinh binh hanh ABKI , tacé AK = AB+ Al =(2;0;0).

Vi AB = Al =+/6 nén hinh binh hanh ABKI ciing 1a hinh thoi. Do d6 AK la mot vecto chi

phuong ctia duong phén giac trong cia géc A cua tam giac ABC.

Viy dudng phan gidc trong ciia goc A di qua diém A(2;1;0) va 6 VTCP 13 Ui = %N ~ (1;0;0)
X=2+t

nén c6 phuong trinh la: {y=1
z=0
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DANG 3. TIM TOA PO DIEM LIEN QUAN DEN PUONG THANG

x=1+2t
Caul. Trong khong gian Oxyz, cho duong thang d:<y=2-t (teR) vadiém M (1;2;m). Tim gia tri
z=-2+2t
tham s6 m dé diém M thudc duong thing d .
A m=2. B. m=-2. C. m=1. D. m=o0.
« N . . . x=2 y-1 z B
Cau2. Trong khéng gian Oxyz , cho duwong thang d LT 5 va mat phang
(P) X+2y—2-5=0. Toa d6 giao diém cua d va( )
A. (21-1). B. (3-1-2). C. (13-2). D. (13;2)
khong gian O ong thing A 1—y—z+2 ) did 11:1). Goi A’ Iahinh
cau3. Trongkhonggian Oxyz cho dudng thang S =1 g diem A(—4;1;1). Goi ahin
chiéu cia A trén A. Mit phang ndo sau day vudng goc voi AA'?
A x-2y-2=0. B. 4x-y+7z-1=0.C. -x+3y+z2+3=0 .D. x-y+4z+1=0.
Xx=1-2t
Cau 4. Trong khong gian Oxyz , duong thang ¢ y=t khong di qua diém nao dudi day?
z=3-t
A. Q(3;-1;4). B. N(-1;1;2). C. M(1;0;3). D. P(3;-1;2).

Cau5. Trong khong gian toa dd Oxyz , cho mat phang (P):2x—2y—z+7=0 vadiém A(L1-2).Diém
H (a;b;—1) 14 hinh chiéu vudng g6c cua (A) trén (P). Tong a+b bang
A. 2. B. 3. C. 1. D. -3.

Cau6. Trong khong gian véi hé toa do Oxyz , goi (a) la mit phing chia dudng thang

(d):T:yT_Bzé va vudng goc voi miat phang (B):x+y—2z+1=0. Hoi giao tuyén ctia
(o) va (p) diqua diém nao ?
A.(0;13). B.(2:3;3). C.(5;6;8) D.(1-2;0)
X=4-2t
Cau 7. Trong khong gian Oxyz , cho dudng thang d:{y=-3+t (teR), giao diém cua d voéi mat
z=1-t
phing (Oxy) c6 toa do la
A. (4,-3,0). B. (2,-2,0). C. (0;-1,-1). D. (-2;0;-2).
X=2+t
Cau 8. Trong khong gian Oxyz , cho diém A —1;1;6 va duong thang A:{y=1—2t . Hinh chiéu
z1=2t

vudng géc cua diém A 1én duong thang A 1a
A M 3-12 . B. H 11,—17;18 . C. N 13-2. D. K 210 .

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 9.

Céu 10.

Céau 11.

Cau 12.

Céau 13.

Céau 14.

Céau 15.

Cau 16.

X=1+at
Trong khong gian voi hé truc toa d6 OXyz , cho hai duong thing d:qy=t va
z=-1+2t
x=-1-t'
d":<y=2+2t" Giatri cua a dé hai duong thing d va d’ cit nhau la
z=3-t'
A a=-2. B.a=-1. C. a=0. D. a=1.

Xx=t
Trong khong gian voi hé toa 46 Oxyz . Puong thang d {y=1—t di qua diém nao sau sau day?
z=2+t

A.K(L-11). B.E(112). C.H(12;0). D.F(0;12).
Trong khong gian vdi hé truc toa d6 Oxyz , cho A(l;—2;3) , B(Z;O;—l) va mit phang

(P):x+y+z-1=0. Toa dd giao diém C ciia duong thang AB va mat phang (P) la

A. C(2,0,-1). B. C(LL-1). C.C(0;2,-1). D. C(2,-10).
Trong khong gian véi hé toa dd Oxyz , tim toa do hinh chiéu B’ cua diém B(5;3;-2) trén duong
thang d :X—_1=y—_3=5.
2 -1 1
A. B'(1;3;0). B. B'(5;1;2). C. B'(3;2;1). D. B'(9;1;0).

Trong khong gian véi hé truc toa d6 Oxyz , cho dudng thang d :gz Y _ ZTH va mit phang

(a) :X—2y—-22+5=0. Tim diém Atrén d co6 hoanh d6 dwong sao cho khoang céch tir A
dén () bang 3.

A A(4-21). B. A(-2;1-2). C. A(2,-1,0). D. A(0; 0; -1).

Trong khong gian Oxyz, cho diém M (3;2;-1). Hinh chiéu vudng géc cua diem M 1én truc
Oz la diém:

A. M,(3;0;0). B. M,(0;2;0). C. M,(0;0;-1). D. M,(3;2;0).

Trong khdng gian Oxyz , cho diém M (=3;—2;1). Hinh chiéu vudng goc cia diém M 18n mat
phang (Oxy) la diem:

A. M,(-3;0;0). B. M,(0;-2;1). C. M,(0;0;1). D. M,(-3;-2;0).
Trong khéng gian v6i hé truc toa do OXyz , phuong trinh cia mit phing (P) di qua diém
B(21-3), ddng thoi vudng goc v6i hai mit phang (Q):x+y+3z=0, (R):2x—y+z=0 la
A. 4x+5y-32+22=0. B. 4x-5y-3z-12=0.

C. 2x+y-3z-14=0. D. 4x+5y-32-22=0.
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Cau 17.

Céau 18.

Céau 19.

Céau 20.

Céau 21.

Céu 22.
Céau 23.

Céu 24.

E LEARN

Trong khong gian véi hé toa d6 Oxyz , cho diém A(1;2;2) va duong thang
d:x—6:y—1:z—5

. Tim toa d6 diém B ddi xang véi A qua d .

2 1 1
A.B(-3;4;-4) . B. B(2;-1;3). C. B(3;4;-4). D. B(3;-4;4).
N . i L R . 2 x-6 y-1 z-5 . 2
Trong khdng gian véi hé toa do Oxyz, cho duong thang d: = 1 = va mat phang
(P):2x+3y+z+4=0. Viét phuong trinh duong thang d’ Ia hinh chiéu vudng goc cua d trén
(P).
X =—6t X =6t X =—6t X =—6t
A Jy=-2-5t. B. {y=-2-5t. C.iy=-2+5t. D.qy=-2-5t.
z2=2+3t 2=2+3t 2=2+3t z=2-3t
. . 1 -2 , .
Trong khong gian Oxyz , cho duong thang d :%:%:Z—l va hai diem A(-13;1) va
B(0;2;—1) . Goi C(m;n; p) ladiém thugc duong thang d sao cho dién tich tam giac ABC bing
22 . Giatri ciaténg m+n+ p bang
A. -1, B.2. C. 3. D. -5.
i , 1 -2 . .
Trong khong gian Oxyz , cho duong thang d :%z%:z—l va hai diém A(-1L3;1) va

B(0;2;—1). Goi C(m;n; p) la diém thudc dudng thang d sao cho tam giac ABC vudng tai A.
Gié tri cua téng m+2n+ p bang
A.0. B.2. C. 3. D. -5.

X y+1 z+2

Trong khéng gian Oxyz , cho duong thing d:I:T = va mit phang

(P):x+2y—-2z+3=0. Goi M la diém thuoc duong thang d sao cho khoang cach tir M dén
mat phang (P) bang 2. Néu M ¢¢ hoanh d6 am thi tung 46 cia M bang.

A. 3. B. -21. C. 3.D.-1.

Trong khdng gian Oxyz , cho tam giac ABC cé A(0;0;1), B(-3;2;0), C(2;-2;3). Buong cao
ké tir B cua tam giac ABC di qua diém nao trong cac diém sau?

A. P(-1;2;-2). B. M(-1;3;4). C. N(0;3;-2). D. Q(-5;3;3).

Trong khdng gian Oxyz , cho tam gidc ABC c6 A(1;2;3), B(3;-1;2), C(2;-1;1). Dudng phan
giac trong ké tir A cua tam giac ABC di qua diém nao trong cac diém sau?

A. P(0;4;4). B. M (2;0;1). C. N(-1;5;5). D. Q(3;-2;2).

Trong khdng gian Oxyz , cho A(1;0;0), B(0;2;0), C(0;0;3), D(—2;—3;1). Puong cao cua tir
dién ABCD kétir D di qua diém nao trong cac diém sau?

A. P(4;0;3). B. M(-8;-6;0). C. N(8;3;5). D. Q(2;5;-3).
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Céau 25.

Céau 26.

Céau 27.

Céau 28.

Céau 29.

Cau 30.

Céau 31.

Trong khdng gian Oxyz , cho tam gidc ABC vuong tai A.Goi H(5;5;2) la hinh chiéu cua diém
A 1én canh BC . Mt phang (P)x+ Y+ z—5=0di qua dudng phan giac trong AJ caagéc A caa
tam giac ABC va vudng goc véi mat phang chira tam giac ABC . Diém K(—2;-10) thude
duong trung tuyén AM . Tim toa do diém A

3 4 2 3 2 2 9 4 2 3 3 3

Trong khong gian Oxyz , cho tam gidc ABC can tai A. Goi G@%%) la trong tdm cua tam

giac ABC . Mt phang (P)Xx+y+z—5=0di quacanh BC vavudng géc véi mat phang chira tam

x=§+t
3

giac ABC . Phuong trinh duong thang di qua BG co dang 1a {y =g—t . Tim toa d6 diém C

z=1—m
3

_—3j B. C(@;g; j C. C(B;g;_—?j. D. C(E;B;—lj.
2 32 4 3

2
x+1 y-1 z-3 .
I g > va mat phang

A|©

wlo

acf

Goi M(a;b;c) 1a giao diém cia duong thing d:

(P):2x—2y+2z-3=0.Khi d6 tong T =a+b-+c bang

A.b5. B. 4. C.6. D. 2.

Trong khong gian véi hé toa do Oxyz , tim toa do diém A’ déi xing voi diém A(-10;3) qua mat
phing (P):x+3y-2z-7=0.

A. N(-1-61). B. A'(0;3;1). C. A(36;-1). D. A(110;-5).

X1 _y-1_ 271 diém A(5,0:1). Diém déi

Trong khong gian Oxyz, cho duong thing d : > .

xtng ciia A qua dudng thang d co toa d6 1a

A. (L11). B. (-5;5;3). C. (4-10). D. (3;-2,-1).

Trong khong gian Oxyz, cho hinh thoi ABCD véi A(-1;2;1),B(2;3;2). Tam I cta hinh thoi
X+1 'y z-2

thudc dudng thang d :_1 =" 1 Dinh nao sau day la dinh D cua hinh thoi?
A. D(0;1;2). B. D(-2;-1;0). C. D(0;-1;-2). D. D(2;1,0).

" . A R ) 2 X y—-1 z . . ..
Trong khéng gian véi hé truc toa d6 Oxyz , cho dwong thang d =TT va mat phang

P :2x—y+2z—2=0. C6 bao nhiéu diém M thudc d sao cho M cach déu géc toa do O va
mit phang P ?

A 4. B. 0. C. 2 D. 1.
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DAP AN CHI TIET
Caul. ChonB
1=1+2t t=0
Med = {2=2-t < t=0
m=-2+2t m=-2
Vay m=—2 thi diém M thudc duong thang d .
Cau2. ChonD
Xx=2-t
L ly=1+2t . o
Xét hé: ot =2-t+2(1+2t)-2t-5=0 <t=1 = A(13;2) la toa do giao
=
X+2y—-2-5=0
diém cua duong thang va mat phang.
caus. ChenC
Taco u, =(2;1,—1) 1a mdt vec to chi phuong cua dudng thang A .
Gid sir A'(1+2t;t;—2—t)eA 1a hinh chiéu cia A trén A.
Khid6 AA'=(5+2t;t—1;-3—t), theo d& bai ta co
AA' Lu, < AA'L, =0 2(5+2t)+t-1+3+t=0<6t+12=0< t =2
hay A'(—3;—2;0) Vém:(l;—&—l) . Mat phrfmg (P) c6 vec to phap tuyén n vudng goc voi
AA' khi n=k.AA" (k £0).
Xét dap an C ¢6 n= (-131)= —AA" nén théa min yéu cau bai toan.
Cau4. ChonD
Thay toa do timg diém vao phuong trinh dudng thang d di cho, ta thdy Q,N,M thudc dudng
thang d .
Thay toa do diém P vao phuong trinh duong thang d da cho, ta co:
3=1-2t t=-1
-1=t <<t=-1(vdnghiém).Vay Pgd.
2=3-t t=1
Cau5. ChonA
Goi A 1a duong thiang di qua A va vudng géc mat phang (P). Ta chon mét vecto phap tuyén cua
X=1+2t
A la n=(2,-2;-1). Phuong trinh cia duong thang A 1a {y=1-2t , teR
z=-2-t

E LEARN

Goi H =(A)N(P).

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
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Cau 6.

Cau7.

Cau 8.

Cau 9.

Cau 10.

Xx=1+2t Xx=-1

oy A 3R N ‘ n A \ y:1_2t y:3
Khi do6 toa @6 diém H la nghiém hé phuong trinh ot & L = H(-13;-1)

7=-2— 7=—

2Xx—-2y—-2+7=0 t=-1
Vay a=-1, b=3 nénténg a+b=2.
Chon B
E(l; 1;2) 1a mot VTCP cua duong thang d
n,(LL-2) 1a mot VTPT cia (8) =n, = [Q; n;] = (~4;4;0); A23,0)ed = Ae(a)
Phuong trinh mét phing
(@):—4(x-2)+4(y-3)+0(z-0)=0<= 4x+4y-4=0= x-y+1=0.
Gia sit M(x;y;7) €(ar)(8) . Khi d6 toa do M thoa man hé { xy+1=0
X+y—-2z2+1=0
Thay cac dap 4n vao hé trén ta thdy M (2;3;3) théa man. Chon dap an B.
Chon B
Toa do giao diém 1 cia d voi mat phang (Oxy) la nghiém cia hé phuong trinh:
X=4-2t X=2
y=-3+t y=-2

= .Do dé 1(2;-2;0).
z=1-t z=0
z=0 t=1
Chon A

Goi M 2+t;1—2t;2t 14 hinh chiéu vudng goc cua A 1én duong thang A .
Tacd AM = 3+4t;—2t;2t—6 va véc to chi phuong cia duong thing A 1a ua = 1;—2;2 .
CoO AM Lu, =AMU, =0 3+t4+4t+4t—12=0=t=1=>M 3;—12 .

Chon B
Dudng thing d c¢6 mot VTCP &, =(a;1,2); d’ cé mot vécto chi phuong &, =(-12,-1).

Nhan thiy % # il nén &,, a, khong cung phuong nén [éd , éd,] = (—5; a—-2;2a +1).

Lay M (1;0;-1)ed, N(-1;2;3)ed’ = MN =(-2;2;4).
d cét d’ khi va chi khi [&,,8, ].MN =0 < (-5).(-2)+2(a-2)+4(2a+1)=0 <>a=-1.
Chon D

1=t t=1

Thay toa do cua K (1; -1 l) vao PTTS cia d tadugc {—1=1-t<>{t=2 : khong ton tai t.
1=2+t t=-1

Do do, K ¢d.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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1=t t=1

Thay toa d6 cua E(1;1;2) vao PTTS cta d tadugc {1=1-t <<{t=0: khong ton tai t.
2=2+t t=0

Do d6, E ¢d.
1=t t=1

Thay toa do cua H (1;2;0) vao PTTS cua d taduge {2=1-t < {t=—1: khong ton tai t.
0=2+t t=-2

Do d6, H ¢d.
0=t t=0

Thay toa d ciia F(0;1;2) vao PTTS ctia d taduge {1=1-t <<t=0<t=0.
2=2+t t=0

Do d6, F €d. Vay, ta chon D.
Caul1l. Chon A
Tac6: AB=(12;~4). Puong thing AB di quadiém A(L—2;3) vi c6 vecto chi phuong AB c6
X=1+t
phuong trinh tham s 1a: {y=-2+2t  (teR).
z=3-4t
Goi C 1a giao diém cua AB va (P) = C(1+t;—2+2t;3-4t) ma C (P) nén:
1+t-2+2t+3-4t-1=0<=1t=1.
Vay C(2;0;-1).
Céau 12. ChonC

x=1+2t
:X;:y_l?):% ¢6 VTCP U= (2-1:1), 6 PT tham s6 Ia: d:]y =3t .

Puong thang d
z=t

B'ed = B'(1+2t;3-t;t), d&& B’ la hinh chiéu ciia B trén d thi BB’ Lu <> BB'u=0.
=2(2t-4)+t+t+2=0=6t=6 <t=1=B'(3;2;1).
Cau 13. ChonC

2t+7 t=1
Vi Aed = A(2t,—t,—1+t); t>0. Taco: d(A,(a))=3<:>%=3<:>{

Vi t>0 nén chont= 1. Vay A(2;-1;0)
Cau 14. ChonC

Hinh chiéu cta diém M (a;b;c) Ién truc Oz la diém (0;0;c) nén chon C

Céau 15. ChonD
Hinh chiéu cta diém M (a;b;c) Ién truc Oxy 1a diém (a;b;0) nén chon D

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céau 16.

Cau 17.

Céau 18.

Céau 19.

Chon D

, ()
Véc to phap tuyén cua mit phang (Q) va (R) lan luot 1a :

N =(2-11)

=VTPTn, =| n_,n. |=(4;5;-3).
N L, P [Q R] ( )

(P)L(R)

Mit phing (P) di qua diém B (2;1; —3) va véc to phap tuyén E = (4; 5 —3) c6 phuong trinh:

{(p)L(Q): {ma

4(x—2)+5(y—-1)-3(z+3)=0<4x+5y—-3z-22=0.

Chon D

Tir phuong trinh duong thang d ta co véc to chi phuong cua d 1a 6(2;1;1)

Goi H la hinh chiéu cia A trén d, suy ra H (6+2t;1+t;5+t) = AH (5+2t;-1+t;3+1). Khi
d6 AH Lu < AHU=0< 2(5+2t)+(-1+t)+(3+t)=0<=t=-2.Vsi t=-2 thi H(2;-1;3)
Goi B la diém ddi xtmg véi A qua d thi H 1a trung diém AB = B(3;-4;4).

Chon A

Goi | =d n(P), khi d6 toa do diém 1 la nghiém cua hé phuong trinh:

X=6+2t t=-3

=1+t x=0
y o =1(0;-2;2)
Z=5+t y=-2

2Xx+3y+z+4=0 z2=2
Lay A(6;1;5)ed, goi A laduong thang di qua A vavudng goc véi (P) suy ra PT duong thang
X=6+2t

A co dang: {y=1+3t . Goi J =AN(P), ta tinh dugc J(—%;—?;?;)_
Z=5+t
X = —6t
Khi d6 duong thang d’ di qua 2 diém 1, J cO PTTSla: ¢y =-2-5t.
2=2+3t

TU DUY TOAN HQC 4.0 giai nhanh nhu sau:

Cho (a) : ax+by+cz+d =0; A(m;n;k).Goi H lahinh chiéu cia A 1én ().
h__am+bn+ck+d

Khi d6 Va? +b*+c?

H (m+ah;n+bh;k +ch)

Chon C
X=-1+2t
Phuong trinh tham sb cua duong thang d :{y =t
z2=2-t
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Vi C thudc d nén toa do cua C c6 dang C(—1+2t;t;2—t).

Taco AB(L-1-2) va AC(2t;t—3;1-t) .Suyra [E,E}z(&—?;—&—lﬁ’t—S) .

o 3 \ 1o = 1
Dién tich tam gidc ABC 13 S e =E‘[AB,AC]‘zE\/(&—?)Z+(—3t—1)2+(3t—3)2 .

. , 1
Theo bai ratacod S, s =242 < E\/27t2 —54t+59 =24/2 .

& 2717 -54t+59=32 < (t-1)°=0 <=t =1.
Véi t=1thi C(LL1) nén m=Ln=1p=1.Vaygiatriciatong m+n+p=3

Cau 20. Chon A
ViC ed néntoadd cia C c6 dangC(-1+2t;t;2—t)

Taco AB(L-1-2) va AC(2t;t—3;1-t)

Vi AABC wvubng tai A nén E.ﬁ:o«:2t—t+3—2+2t:o©3t+1:o@t:%1 .

-5
m=—
3
C _—5;_—1;ﬂ = — = m+2n+ p:_—5+_—2+Z:0.
3 33 3 3 3 3
0l
3
Cau2l. Chon A
x=t
Phuong trinh tham s6 cua duong thang d : 4y =—-1+2t
72=-2+3

Vi M ed néntoadd cua M c6 dangM (t;—1+2t;—2+3t).
Vi khoang cach tir M dén mit phang (P) bang 2 nén

jt+2(—1+2t)-2(-2+3t)+3| o t2+dtra-6tey

JL+22 +(-2) Vi+4+4

_ —t= t=—1=M(-1-3,-5
<:>|53t|:2©|5_t|:6<:{5t 6 [ =M( )

=
5-t=-6 |t=11=M(112131)

Vi M ¢6 tung do am nén M (-1 -3;-5)

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céu 22.

Cau 23.

Cau 24.

Chon A

Taco AB=(-3;2;-1), AC=(2;-2;2), n=| AB,AC |=(2;4;2) = n,AC|=(12;0;-12).

Mot vecto chi phuong cua duong cao ké tir B cua tam giac

ABC la ﬁ:%[ﬁ,A—c]z(l;o;—l).

X=-3+t 5
Phuong trinh duong cao ké tir B la: <y =2
7=—t c

Tathay diém P(-1;2;-2) thuoc duong thang trén.

Chon A

B
D C

Tacé AB=(2;-3;-1), AC =(1;-3;-2)= AB =AC =+/14 tic tam gi4c ABC can tai A.
Do d6 goi D 1a chan duong phéan gi4c trong ké tir A thi D ciing 13 trung diém BC nén
D(g;—l;gj — AD = (g;—B;—gj. Chon mot vecto chi phuong ctua duong phan giac trong AD

X=1+t

I Y.
Iéu=§AD=(1;—2;—1).Véyphuongtrinh AD la:<y=2-2t.
z=3-t
Ta thdy diém P(0;4;4) thudc duong thang trén.
Chon A 1
Phuong trinh mat phang (ABC) theo doan chan Ia
X y 1 - 2.9\ 1
I+E+§:1<:>6x+3y+22—6:0 =n=(6;3;2)1a vecto

phap tuyén ctia mat phang (ABC).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Puong cao cua tir dign ABCD ké tir D di qua D(—2;-3;1) va nhan vecto phap tuyén caa mat

X=-2+6t
phang (ABC) la n= (6:3;2) 1am vecto chi phuong c6 phuong trinh 14 {y =-3+3t.
z=1+2t

Ta thay diém P(4;0;3) thudc duong thang trén.

Cau 25. ChonD

Do tam giac ABC vudng tai A va AM 1a duong trung tuyén nén ta co

MA=MC=MB va MCA=MAC=BAH ma AJ la phan giac nén dé dang co6 duoc

HAJ = MAJ

Hay AJ ciing 1a phan giac ciia tam giac HAM . Vay ta c6 diém dbi xang cia H qua AJ s& thudc

AM . Goi E(x;y;z) 1a diém ddi xang véi H qua AJ ta co toa d diém E bang cach giai hé:

X-5 y-5 z7-2
1 1 1

X+5 y+5 z+2
+ + -5=

2 2 2

Phuong trinh duong thang AM di qua K va E néncodang {y=-1+—t

x
I

<
I

N
[l
| Wl Wik
°°|oo

l-l-__Sj
3'33

x:—2+zt
3
4
3
z:_—8t
3

Taco A la giao diém cua mat phang (P) va duong thaing AM . Vay

(—2+£tj+(—1+%tj—%t—5=0<:>t=8:> A(@@‘_&"j

3'3"3
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Céau 26.

Céau 27.

Cau 28.

Céau 29.

Chon D
Taco B chinh 14 giao diém cua duong thang BG va mit phang (P)

[§+t]+[ﬂ—t)+(1—4tJ—5:O©t:—1: B[ZZEJ
3 3 3 333

Goi M 1a trung diém cua BC , ta cd6 GM vudng gdc voi duong thing BC vay né ciing vudng
X= > +1
3

goc véi mat phang (P) . Vay phuong trinh dudng thang GM 13 1y :g+t

z:1+t

Ta c6 diém M chinh 1a giao diém cia GM véi mat phang (P) .Vay ta co toa do diém M

§+t + ﬂ+t + 1+t —5=0<:>t=ﬂ:>M 3;§;§
3 3 3 3 33
. . .2 R . . . 16
Ma M lai 1a trung diém BC vaytacotoadocua C la C 3;3;—1

Chon D
a+l b-1 c-3 [2a-b=-3 a=-2
Toa do M(a;b;c) thoa hé phuong trinh { 1 2 -2 <4{b+c=4 <<b=-1.
2a—2b+c-3=0 2a—2b+c=3 c=5

Vay T=a+b+c=2.
Chon C
Goi A 1a duong thing di qua diém A va vudng goc véi mat phing (P).
X=-1+t
Phuong trinh tham sé caa duong thang A 1a {y =3t
z2=3-2t
Goi H lahinh chiéu ciia A trén mat phang (P). Suyra H =An(P).
Tham sb t Gng véi toa do diém H 1a nghiém ciia phuong trinh
(-1+t)+3.3t-2(3-2t)-7=0 <t =1.
Do d6 H(0;3;1).
biém A’ d6ixtng voidiém A quamitphang (P) khivachikhi H la trung diém cua doan thang
AA". Suyra A'=(16;-1).
Chon D
Cach 1.
Goi A’ 1a diém d6i xtmg voi A qua d .
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Cau 30.

Céau 31.

Céau 32.

E LEARN

Goi (P) 1a mit phang qua A va vudng goc véi duong thang d .

Ta c6 phuong trinh mat phang (P) 1a 3(x-5)-2y—(z-1)=0<3x-2y-z-14=0.
Goi H 1a hinh chiéu ciia A trén d,déc6 H=d n(P).Vi Hed nén H(1+3t;1-2t;1-t).
Laico H e(P) nén 3(1+3t)-2(1-2t)—(1-t)-14=0=14t =14 =t =1.

Suy ra H(4;-10), ma H 1a trung diém cta AA' nén A'(3,-2;-1).

Cach 2.

Goi H lahinh chiéu cia A trén d, taco H (1+3t;1-2t;1-t) = AH = (3t—4;1-2t;—t).
Duong thang d ¢6 véc to chi phuong 1a U =(3;,-2;-1).

Taco AH.G =0 3(—4+3t)—2(1-2t)—(-t)=0 = 14t =14 o t =1

Suyra H(4;,-10)= A'(3;-2,-1).

Chon B

Goi | (~1—t;—t;2+t)ed la tim ctia hinh thoi ABCD.

Xét 1A =(t;t+2;-t-1);1B = (t+3;t+3;-t).

Vi ABCD la hinhthoinén IALIB< IAIB=0<3t2+9%t+6=0<t=-2;t =—1.
Do D ddixing B qua | nén:

Véi t=-1=1(0;1;1)= D(-2;-1;0). (Pap 4n B)

Vi t=-2=1(1;2;0)= D(0;1;-2).

Chon D

Vi M €d nén M(=2t;1+t:t); MO = /6t2 + 2t +1

QM P :\2 —2t —1—t+2t—2\:|t+]4_

J2+ —17 42

M cach déu gbc toa d6 O va mat phang P nén MO=d M, P hay

VB2 42t +1=[t+1 6t +2t+1= t+1° <t=0.Viyco | diém M .

Chon C
Céach 1:
Xx=1+t"
Tacd AB=(-2;-2;2), AB = 24/3. Phuong trinh duong thing AB:{y=4+t".
z=2-t'

Goi N 14 hinh chiéu caa M 1én trén dudng thang AB . Khi d6 S, = % AB.MN

Suyra, S, datgia tri nho nhat khi va chikhi MN nho nhét, hay MN 1a dudng vudng goc chung
ctia hai dudng thang AB va d .
Med=M(5-4t;2+2t;4+t); Ne AB= N (1+t';4+t";2-t")
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= MN = (4t +1'—4;- 2t +t'+2; -t —t' - 2).

Vi MN 1a duong vudng goc chung ctia hai duong thang AB va d nén

MNU,, =0 [t+t'=0 t=1
W e =5 , =1 — MN =+/6.
MN.u, =0 21t -3t'+18=0 |t'=-1

= min S, :%.2\/§.\/§:3\/§(dvdt).

Cach 2:
Tacd ﬁ=(—2;—2;2); Med=M (5—4t;2+2t;4+t).:m=(4—4t;—2+2t;2+t).

Saue = %\[ﬁ; m] = %|(—6t 12-6t;12-12t)| =3\/t* +(2-1)’ +(2-2t)

=36t ~12t+8 =3,/6(t-1)" + 2 > 32,

Dau bing xay ra khi va chi khi t =1 hay M (1;4;5). Vay min$,,, =32 (dvdt).
Céau 33. ChonD
coap=2a8 PBao- A9 5, AR 35
BO BO AO + AB AB + AO
(trong @6 D 1a chan duong phan gi4c trong ha tir A xuéng OB)
:ﬁ:§.(§;_—2;E)+§.(—1;—2;2):(0;—2;%)
813 3 3 8 8 8

Chon u =(0;-12) la vecto chi phuong ciia dudng thing AD

x=1
— phuong trinh duong thang AD la:<y=2-t
71=-2+2t
OB - OA =

Tuong tu: oT = OB

—— OA+——.
OA+0OB OA+0OB

:O—Tzf.(l;z;—2)+§. §ﬂ§ = E;E;O .
7 7\3 3 3 7 7

(trong @6 T 1a chan dudng phan gi4c trong ha tir O xudng canh AB).
Chon v =(L1,0) Ia vecto chi phuong ctia dusng thing OT .

x=t
— phuong trinh duong thang OT 1a: {1y =t.

2=0
| 1a tam dudng tron noi tiép caa tam giac OAB = | 1a giao diém cua AD va OT .
1=s o1
Xét hé phuong trinh giao diém cua AD va OT: < 2-t=s <:>{ : =1 (1;1; 0).
—2+2t=0

Vay a—b+c=1-1+0=0.
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Céau 34.

Céau 35.

Cau 32.

Cach 2
Taco I(a;b;c); OA=3; OB=4; AB=5.

Sir dung két qua: BO.IA+OAIB+AB.I0=0
4.(1_x)+3.@_xj+5.(_x) _0
x=1

o 4.(2_y)+3.(g_yj+5.(_y):o@ y=1=1(LL0).
z=0

4.(-2- z)+3.(g— zj+5.(—z) =0

Vay a—b+c=1-1+0=0.
Chon C
Vi d(B;(P))=2d(A(P)) va (P) citdoan AB tai | nén

.
a-5=-2(a-1) a=3

Bl = —2Al & b+4=-2(b-2)<<b=0 =>a+b+c=4.
c+1=-2(c-3) o>
3

Chon B

Mt cau (S,): x*+y®+2° =9 cotam O(0; 0; 0), bankinh R, =3.

Med < M(l+a; 1+2a; 2—-3a).

Do MA, MB, MC la nhiing tiép tuyén tai A, B, C véi mitcau (S,).

Suy ra MA’> = MB? = MC? =0M?*-9.

Khido A, B, Ce(S,)cotamla M, bankinh R, =\/OM?-9.

Ta c6 phuong trinh (S, ): (x—(a+1))" +(y—(2a+1)) +(z—(2-3a))" =OM? -9.
< (S,): X +y*+2°-2(a+1)x—2(2a+1)y-2(2-3a)z+9=0.

Mat khéc theo gia thiét A, B, C cing thudc mat cau (S, ).

. X +y*+2°-9=0
Suy ratoado A, B, C thoa mén hé: )
X' +y?+7°-2(a+1)x—2(2a+1)y—2(2-3a)z+9=0
Do d6 phuong trinh mat phang (ABC) la: 2(a+1)x+2(2a+1)y+2(2-3a)z-18=0.
De(ABC) < 2(a+1)+2(2a+1)+4(2-3a)-18=0 <a=-1.
Vi a=-1,tacé M(0;-1;5). Khido T =x;+Y; +2; =26.
X=5-4t
Trong hé truc toa d6 Oxyz , cho diém A(1;4;2), B(—1;2;4) duong thang d :{y=2+2t vadiém
Z=4+t

M thudc d . Tim gia tri nho nhét cua dién tich tam gidc AMB.

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céau 33.

Céau 34.

Céau 35.

A. 2./3. B. 24/2. C.3J2. D. 642.

Trong khong gian Oxyz , cho hai diém A(1;2;—2) va B[g%gj Biét I(a;b;c) la tdm cua
dudng tron noi tiép tam giac OAB . Gié tri cia a—b+c bang

A. 1l B. 3. C.2 D. 0.

Trong khong gian v&i hé truc toa d6 Oxyz, cho hai diém A(L2;3), B(5—4;-1) va mat phing
(P) qua Ox sao cho d(B;(P))=2d(A;(P)), (P) cit AB tai I(a;b;c) ndm giita AB. Tinh

a+b+c.

A 12. B. 6. C. 4. D. 8.

Trong khong gian Oxyz , cho mit cau x* +y? + 2% =9 vadiém M (X,; Yo; Z,)thudc dudng thang
X=1+t

d:qy=1+2t. Badiém A, B, C phan biét cung thudc mat cau sao cho MA, MB, MC Ia tiép
7=2-3t

tuyén cua mat cau. Biét rang mat phang (ABC) diqua D(L 1 2). Tong T =x? +Y; +2z2 bang

A. 30. B. 26. C. 20. D. 21.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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DANG 4. GOC - KHOANG CACH LIEN QUAN DE DPUONG THANG

Cau 1.

Céu 2.

Céu 3.

Céau 4.

Caub.

Cau 6.

Cau7.

Cau 8.

Cau 9.

E LEARN

x-1 y+2 z-3

Trong khong gian Oxyz , cho hai duong thing A,:

-2 1 2
3 y-1 2 i . . .
A, XI = yl = Z+4 . GOc gitra hai duong thang A, A, bang
A. 30°, B. 45°. C. 60°. D. 135°,
R i i . B x-1 y+2 z-3 .
Trong khong gian Oxyz , cho hai duwong thang A;: > = 1 = > va
X+3 -1 z+42 ) . .
A, 1 = yl = 2 . GOc gitra hai duong thang A,, A, bang
A. 30°. B. 45°, C. 60°. D. 135°,
o . L R . 2 X-3 y-2 1z
Trong khong gian vai hé truc toa d6 Oxyz, cho duong thang A — [ 1
va mat phang (a):3x+4y+5z+8=0. Goc giira duong thang A va mit phang (a) 6 sb do la:
A. 45°, B. 90°. C. 30°. D. 60°.
Trong khong gian Oxyz, mit phang chira truc Ox va di qua diém A(1;1;—-1) c6 phuong trinh la:
A. z+1=0. B. y+z=0. C. x+z=0. D. x—-y=0.
Mt phing (P) di qua A(0;—14) va song song Vi gié cua hai vécto u=(3;2;1),v=(-3;0;1)
1a?
A. x-2y+3z-14=0. B. x—-y-z+3=0.
C. x-3y+3z-15=0. D. x-3y+3z-9=0.

Trong khéng gian Oxyz , cho duong thang A % = % = il vamit phang (@):x—y+2z=0.G6c

gitra dwong thang A va mit phang (o) bang

A. 30°. B. 60°. C. 150°. D. 120°.

x-2 y-1 z+1
-2

(a):—x+2y—3z=0. Goi @ la goc giita duong thang d va mat phang (). Khi d6, goc ¢

Trong khéng gian véi hé truc toa dd Oxyz , cho duong thang d : vamat phang

bang
A. 0°. B. 45°. C. 90°, D. 60°,
Trong khong gian vo&i hé truc toa d6 Oxyz , goi @ la géc hop boi duong thing

X=3 y-4 743

d vamat phang (P):2x+y+z—-1=0.Khido, gid tri COSa bang bao nhiéu

1 2 -1
A.—l. B.—ﬁ. C.ﬁ. D.l.
2 2 2 2

Trong khong gian Oxyz , cho mit cau(S): (x—l)2 +(y—1)2 +(z —1)2 =1 va diém A(2;2;2). Xét
cac diém M thudc (S) sao cho duong thing AM ludn tiép xtic voi (S). M ludn thude mot mit

phang ¢ dinh c6 phuong trinh 13

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 10.

Cau 11.

Céau 12.

Céau 13.

Céu 14.

Céau 15.

Céu 16.

Cau 17.

A X+y+z2-6=0. B. x+y+z-4=0. C.3x+3y+32-8=0.D. 3x+3y+3z2—-4=0.

x-1 y-2 743

Trong khong gian Oxyz , khoang céch giira duong thing d : va mit phing

3
(P):x—y+z+1=0 bang:
A.%. B. V3. c.%. D. 0.

x+1 y-2 z+3

Trong khong gian Oxyz , khoang céch giira duong thing d : va mit phing

-2 2
(P):x—2y+2z-5=0 bang
A.E. B. 2. CE. D. 3.
3 3
X=1+4t
N . C o 2 x-1 y+2 z |
Trong khéng gian Oxyz , cho hai duong thang dl.T:—1:I vad,:qy=-1-2t,teR.
1=2+2t
Khoang cach giita hai duong thang da cho bang
A V&7 B, N4 c. N4 D, Y87
6 6 3 3
A . o1 n , , . . B x-1 y-3 z-2 .
Trong khong gian véi hé toa d§) Oxyz , khoang cach gitra duong thang A: B R va

mit phang (P):x—-2y+2z+4=0 la

A.0. B.1. C. 3. D. 2.

Trong khéng gian Oxyz , cho mat phéng (P):x—2y+22+1=0 va duong thing
A:x—1=y+2=z—

1 , . . :
. Khoang cach giita A va (P) bang

2 2
8 7 6 8
A — . B. —. C. —. D. —=.
3 3 N Ne
Trong khéng gian Oxyz , khoang céach giita dwong thang d :XT_lz%:iz va mit phang

(P):x+y+2z+2=0 bang:

A. 24/3. B. g C. ¥ D. /3.

Trong khong gian Oxyz , mét phing (P) di qua hai diém A(2;1;,0), B(3;0;1) va song song véi

-1 1 .
A:Xsz—J“l:%.Tinh khoang céch giita A va mit phing (P).
A.§. B.ﬁ. C.Q. D.i.
2 2 2 J2
R . C e B X-2 y+1 z-3 | X+5 y+3 z-5
Trong khong gian Oxyz , hai duong thang d, : = = vad,: = =
g gg y g g4y \/E 1 2: 7 \/E m

tao voi nhau goc 60°, gia tri ciia tham sé m bang

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céau 18.

Céau 19.

Céu 20.

Céau 21.

Céu 22.

Céu 24.

Céau 25.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

J3 1

A m=-1. B. m=—. C.m==. D. m=1.
2 2

Trong khong gian Oxyz cho duong thang (d) Ia giao tuyén cua hai mat phang

(P):x—zsina+cosa=0;(Q):y—z.cosa—sina =0; ae(o;%) GOc gitra (d) vatruc Oz la:

A. 30°. B.45°. C. 60°. D. 90°.

Trong khong gian Oxyz , goi d la dudng thing di qua diém A(L-1;2), song song véi mit phang
(P):2x—y-z+3=0, dong thoi tao véi dudng thing A:XTJrlzy_—_leg mot goc 16n nhat.
Phuong trinh dudng thing d 1a

x—l= y+1= z2-2 B x—l= y+1= z2-2 c x+1= y+1= z2-2 D x—l= y+1= z2-2

—4 5 3 4 -5 3 4 5 -3 4 5 3
Trong khong gian Oxyz , cho hai duong thang: d, : X_43 = lerZ = ZIlva
d, X y-1_2-2 . Khoang céch gitta ching bang

-6 1 2
A5 . B. 4. C.2. D. 3.

Trong khong gian Oxyz , cho hai diem M (-2;-2;1), A(L;2;-3) va dudng thing

x+1 -5 z - .
d :% :yT =—1. Tim vecto chi phuong u cua duong thang A di qua M , vudng goc voi
duong thang d dong thoi cach diém A mot khoang nho nhat.
A u(2;2;-1) B. U(3;4;-4). C. u(2;1;6). D. u(L0;2).
Trong khong gian Oxyz , cho mit phang phang (P):x—2y+2z-1=0 va dudng thing
x-1 1 z L ek . . . .,
d :sz%z—l. Biét diém A(a;b;c) (c<0) la diém nim trén duong thing d va cach
(P) mot khoang bang 1. Tinh tong S =a+b+c
A . S=2. B.Sz—é. C. S=4. D.Sz%.

Trong khong gian Oxyz , cho diém A(10;2;1) va dudng thang d : x;lz%: Z?_’l. Goi (P) la

mat phang di qua diém A, song song v6i duong thing d sao cho khoang cach gitra d va (P)
16n nhét. Khoang cach tir diém M (~12;3) dén mit phiang (P) béng

A 533 B 973 C2\/1_3 5 76790
- J2765 © 15 13 " 790

Trong khong gian Oxyz, cho ba diém A(L2;3), B(12;0) va M (-13;4). Goi d la dudng thang
qua B vudng goéc véi AB dong thoi cach M mot khoang nho nhat. Mot véc to chi phuong cua
d c6dang u(2;a;b). Tinh tong a+b.

A. l. B. 2. C. -1 D. -2.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

DAP AN CHI TIET
Caul. ChonB
x-1 y+2 z-3
2 1 2

Puong A, : c6 VTCP u, = (-2;1;2)

X+3 y-1 z+2
1 1 -4

Puong A, : c6 VTCP u, = (1,1;-4)

c
iy
c

cos(A,, A, )= ‘cos(ui, uz)

v

(A A,)=45°.

1
V2
Cau2. ChonB
Véc to chi phuong cua A, 12 u, = (-2;1,2)

Véc to chi phuong cua A, la @ =(31-4)

) (-2).1+11+2(-4) g

) ‘QH@‘ ) \/(—2)2 +1°+2° .\/12 +12 +(-4)° 3.3V2

—_— —

cos(A,,A,) = ‘cos(ul,uz)

V2
=

Do d6 goc giita hai dudng thang A, va A, 1a 45°.
Cau3. ChonD
A 6 VTCP U=(2;3;1).(a) c6 VIPT n=(3;4;5).

o - - 3.2+4.1+5. .
Ta co: sm(A,a):‘cos(n;u)‘:\/32142:52\/;:412%1 f:(A;a):m .

Céu4. ChonB
Goi («)la mat phang chtra truc Ox va di qua diém A(1;1;-1).
Khido: n, =[i,0A|=(0;3;1), véi i(1;0;0), OA(L;1;~1).
Phuong trinh mit phang (a): y+z=0.
Caub5. ChonC
Phuong trinh mat phang (P) , di qua A(0;-L4) co VIPT n=[u,v|=(2-6,6)=2(1-33)
(P):x—3y+3z-15=0.
Cau6. ChonA
d c6 VTCP la u=(1;2,-1) va (P) c6 VTPT la n=(1;-12).
un pi-21-12 1

sing = == a=30°

- VevE 2

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau7. ChenC
d c6VTCP la u=(1;-23) va (&) c6 VTPT la n=(-1;2,-3).

Vi U=-n nén duong thang d vudng géc véi mit phang («):—x+2y -3z =0.
Cau8. ChonC

d c6 VTCP la u=(1;2-1) va (P) c6 VTPT la n=(2;%1).

un| p2+21-11 :%: i

B

Vi a la goc khong tu nén tr sina =

R

Cau9. ChonB

(S) cotam 1(LL1) vabankinh R=1.

Do IA=+1+1+1=+/3>R nén diém A nim ngoai mit cau (S).
AAMI vudng tai M : AM =+/AIZ—IM2 =3-1=42.

=M thudc mat cdu (S') c6 tam A bén kinh /2.

Ta c6 phuong trinh (S') :(x=2)"+(y—2)" +(z-2)"=2. Tacd M €(S)N(S’).
(x=1)°" +(y-1)" +(z-2)" =1
(x=2)"+(y-2)" +(z-2)" =2

(1.

Toa do cia M thoa hé phuong trinh {

2 VP 22— 2X—2y-274+2=0
X Y 2 —eXmoy-ar s X2y +27-8=0<> X+y+7-4=0

Tacé(l)cs{

Suyra M e(P):x+y+z—-4=0.
Cau 10. ChonB
buong thang d ¢6 VTCP Ia: G(2;3;1) va di qua diem M (1,2;-3)

X2 +y?+7°—4x—-4y—-47+10=0

fi=0
«(P)

<

Mit phang (P) ¢6 VTPT la: fi(L,-11) . Taco: { =d//(P)

<

Cau 11l. Chon A
Puong thang d c6 vecto chi phuong u= (—2; 2;3) .

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Mat phang (P) c6 vecto phap tuyén n=(1,-2;2).

Tacé: un=(-2)-4+6=0 =u_Ln =d song song hoic nim trong mat phing (P).
Lay A(-12;-3)e(d), tathdy A¢(P) nén d||(P) . Khido:

[F1-22+2(-3)-5 16

JE+(-2) +(-2) 3

d|d.(P)]=d[A(P)]

Céau 12. ChonB
Puong thang d, di qua diém M (1-2;0) va c6 mot vecto chi phuong u, =(2;-11).

Duong thing d, di qua diém N(L-12) va c6 mét vecto chi phuong u, = (4,-2;2).

[0

Do u, cing phuong véi U, va M ¢d, nén d, //d, tird6 d(d,;d,)=d(N;d,)= H
ul

N ] e i

|  e(afer 6

Taco MN =(0;1,2), [QW] =(-3,-4;2) suy ra

Ji74

Vay d(dl;dz):T.

Céu 13. Chon B
Mit phang (P) c6 mdt véc to phap tuyén 1a n= (1-2;2), dudng thang A c¢6 mot véc to chi
phuong la G:(2;2;1). Ta thdy nu=2-4+2=0 nén mat phing (P) va duong thing A song
song hoic duong thang A nam trong mit phang (P).
Do M (L3;2)eA ma M ¢(P) nén dudng thang A song song (P).

_ [1-6+4+4] 1

V1+4+4

Vay d(A,(P))=d(M,(P))

Céau 14. Chon A
Puongthang A qua M (1-2;1) vacé VTCP u=(2;2;1) ; matphing (P) c6 VTPT n=(1-2;2)

Tacé nu=0 va M ¢(P) nén duong thing A//(P)

[-2(-2)+2.1+1 8

Suyra d(A,(P))=d(M,(P)) Jo 3

Céu 15. ChonD
Puong thing d qua M (10;0) va cd vec-to chi phuong a=(11-2).

Mt phing (P) c6 vec-to phap tuyén n=(L11).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céau 16.

Céu 17.

Céau 18.

Céau 19.

Ta ch: a.n=1.1+1.1—2.1=O:>d//(P).
M ¢ (P)
1+0+0+2
4(d,(P)) =d(M,(P)) =100 _ 5
(67) = (1. (p)) - 2022
Chon D
Puong thing A:XT_lzy——;lzg di qua M (1,-10) va c6 vecto chi phuong u =(L,-12).

Mit phang (P) di qua hai diéem A(210), B(3;0;1) va song song v6i A nhén hai vecto
ﬁ:(—l;l;—l) va l]:(l; —1;2) lam cdp vecto chi phuong nén (P) nhén ﬁ=[§&,ﬁ]=(l;l‘ 0)
lam vecto phap tuyén.
Do d6, mit phang (P) c6 phuong trinh:(P):x+y—-3=0
Khoang céch gitta A va mit phang (P) bang khoang cach tir M (L,-10) t¢i mét phing (P)

3

d(A,(P))=d(M,(P))=—.
(8.(P))=d(M () -5

Chon A

Ta co vecto chi phuong cua hai duong thang d, d, lan luot 12 E:(l; \/5;1) va @:(1; Ji;m).

: u,.u,
Theo cdng thuc tinh gdc tao boi hai dudng thang thi cose = “:‘ ‘i“ Véi p=(d,,d,).
u,|-|u,
g i 1 |3+m| 2 2 2
Tugia thictsuy ra = =——— < Jm’ +3=3+m|<m?+3=m’+6m+9 < m=-1.
2 2ym*+3
Chon B

M3t phang (P) c6 vecto phap tuyén l1a @ :(l; 0;—sin a)

M3t phang (Q) c6 vecto phap tuyén 1a No) =(0;1;—cosa)

(d) la giao tuyén cua (P) va (Q) nén vecto chi phuong cua (d) I

Ua) :[@;@]z(sin a;cosa;1); vecto chi phuong cua(0z) 14 U, = (0;0;1)

— cos(d, 07) = |0.sina+0.cosa +1.1| :i:(d,Oz):45°
Jsin2a+cos? @ +2AJ0+0+12 2

Vay goc giira (d)vatruc (Oz) la: 45° .

Chon D
Mit phing (P) :2X—Yy—2+3=0 c6 mot vécto phap tuyén la ﬁ(P) = (2; -1 —l) .

Pudng thing A XTH = y_—21 - % c6 mét vécto chi phuong Ia U, = (1-2;2).
Gia sir duong thang d c6 vecto chi phuong 1a Ud .

Do 0°<(d,A)<90° ma theo gia thiét d tao A géc 16n nhat = (d,A)=90°=>uUa L Ua .

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céau 20.

Céau 21.

Laico d // (P) nén Us L N(p). Do d6 chon Ug =[GA,ﬁ(p)]=(4; 5 3).

x-1 y+1 z-2

Vay phuong trinh duong thang d : c 3

Chon D
Céach 1: Puong thing d, ¢6 vecto chi phuong U, = (-4;1,1) va di qua diém A(3,-2;-1).
Puang thing d, c6 vecto chi phuong u, =(-6;12) va di qua diém B(0;12).
Goi mat phang chira d, va song song véi d, 1a (P).
Ta c6: @=[uﬁ@] =(42;2).
Vi (P)chua d, nén Ae(P), ta suy ra phuong trinh mit phang (P) la:
1(x—-3)+2(y+2)+2(z+1)=0<> x+2y+2z+3=0.
_ 0.1+2.1+2.2+3| 3
1 +22+2°
Céach 2: Puong thing d, ¢6 vecto chi phuong U, = (-4;1,1) va di qua diém A(3,-2;-1).

Tasuy ra: d(d,;d,)=d (dz;(P)):d(B;(p))

Puong thing d, c6 vecto chi phuong u, =(-6;12) va di qua diém B(0;12).

) ‘ﬁé.[ul,uz] )

]

Co: AB=(-333); [u;u, | =(12:2).Vay d(d;;d,)

Chon D

(P

Puong thing (d) c6 mot vecto chi phuong 1a U, =(2;2;-1).

Goi (P) la mat phang chira M va vudng goc véi duong thang d . Goi H 1 hinh chiéu ké tir A
xudng mat phang (P). Goi K Ia hinh chiéu vudng goc ké tr A dén duong thang A. Suy ra
d(A;A)=AK.Vi AH L (P)= AH L HKnén AK > AH = d(A/A)> AH .

Do d6 khoang cach tir A dén duong thang A dat gia tri nho nhat khi K tring véi H , khi do
duong thang can tim 13 MH .
Phuong trinh caa mat phang (P) 1a

(P):2(x+2)+2(y+2)—(z-1)=0<2x+2y—-2z+9=0

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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x=1+2t
Phuong trinh duong thang AH 13 {y=2+2t
z=-3-t
Xx=1=2t (1)
. . . y=2+2t 2)
Vi H =(P)n AH nén toa do cua H lahd ba (x;y;z) thoa hé .
z=-3-t (3)
2x+2y—-z+9=0 (4)

Thay (1), (2),(3) vao (4) ta duoc
2(1+2t)+2(2+2t)—(-3-1)+9=0=9%+18=0=t=-2 = H(-3;-2;-1)
Vay vecto chi phuong U cia dudng thing A 1a U= HM =(1,0;2).

Céu 22. Chon A

X=1+t
Taco d:{y=-1+2t. Goi A(l+t;-1+2t;—t)ed
z=—
1+t-2(-1+2t)+2(~t)-1 |2 _
a(a(p)) - L2 i), 2750 a(ap))—1e 228
T +(-2)+2° 3
1 471
LGt = —_= A ———=
<:>|2—5t|:3<:>E 2:_33@t 5= (5 5 5j.v1c<0:>A(2;1;—1)
T t=t A(2:%-1)
Vay S=2.

Céu 23. Chon A

K d
A H
A
P

Goi K 1a hinh chiéu vuong goc ciia A 1én duong thang d va H 1a hinh

chiéu vudng goc ciia K 1én mat phang (P). Vi K ed nén ta dat K(1+2t;t;1+3t)
= AK = (2t—-9;t—2;3t).

Véc to chi phuong cua duong thing d 12 u, = (2;1;3).

Vi AK Ld = AKu, =0 2(2t—9)+1.(t—2)+3.3t=0 ©14t—20=o@t=§.
. 43 4 30 \ , n R \ gA qa 2
Vay AK = (—7;—7;7). Khoang cach gitra d va (P) 1a d6 dai doan thang

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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HK ma HK < AK nén khoang cach giita d va (P) 16n nhat bang AK khi H
4.30
77

ta chon vécto phap tuyén (P) Ia n—p = (43;4;-30) . Khi d6 phwong trinh mat phang (P) 1a
43(x-10)+4(y—-2)-30.(z-1) =0 < 43x+4y—-30z-408=0.

533

J2765

trang A, luc d6 AK L (P) nén (P) co véc to phap tuyén Wz(—g;— ),

Vay taco d(M;(P)) =

Cau24. ChonC
Cach 1.

AB =(0;0;-3); u, =(2;a;b).

d L AB= ABU, =0<h=0=u, =(2;a;0)

BM =(-2,L4) =| BM,u, | =(-4a;8-2a-2) = d =d(M d)=w
) o o

16a% +64+(2a+2)’ 2 2
:\/ +64+(2a+2) :\/ZOa 182+ 68 :2.\/5a +2a+17 _, e

4+a? a’+4 a’+4
Xt f(a):% c6 f'(a :%: C,Ezé—ll
Viham f(a) lientyctrén R nén f(a) co GTNN ={f (1), f (4)}; f(-1)=4, f(4)=5,25.
Vay d,;, < f(a) dat GTNN <a=-1=a+b=-1=C
Céach 2.
d L AB nén d nim trong mat phing (P) qua B va vudng géc AB = (0;0;-3)
C6 phuong trinh: 0(x—1)+0(y—2)—3(z-0)=0 hay (P):2=0=(P) tring (xQy)
Khoang cach tir M (—1;3;4) dén (P) nho nhat khi va chi khi (d) di qua H 1a hinh chiéu cua
M (~13;4) xuéng (xOy) = H(=13;0). Vay (d) c6 vicp la BH =(-2;1,0)

Gtcho (d) c6 vicp dang u(2;a;b)//—(2,-10) =>a=-1b=0=a+b=-1=C.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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DANG 5. VI TRI TUONG DPOI GITUA HAI PUONG THANG, PUONG

Cau 1;
Céu 2:
Céu 3:

Céau 4:

Cau 5:

Cau 6:

Cau 7:
Cau 8:

g
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THANG VOI MAT CAU

x-1 y-2 17-3

va mit phin
> 4 1 at  phang

Trong khong gian Oxyz, cho duong thang d:

(a):X—Yy+2z-5=0, ménh d& nao dudi day 1a ding?

A. d//(a). B. d c (o).

C. d cit () va d khong vudng goc véi (o). D. d L ().

x-12 y-9 z-1

va mat phin
4 3 1 ¢ phang

Toa d6 giao diém M cua duong thing d:

(P):3x+5y—-z-2=0 la

A. (1;0;1). B. (0;0;-2). C. (1;1;6). D. (12;9;1).
X=1+t

Trong khong gian Oxyz , tim toa do diém M 1a giao diém cua duongthang d ;4 y =—2+t véi mat
z=—t

phang (P):x—y-z-4=0.

A. M (1;-2;0). B. M(4;0;0). C. M(3;0;-1). D. M(2;-1;-1).

x-1 y+1 z-2

1 nam trong mit phang mx+ny+3z+3=0. Téng m+n

Cho duong thang A

bang
Al B. 2. C. 2. D. 1.

x-1 y+1 z-2

Trong khong gian toa d0 OXyz , cho hai duong thiang d,: 1 > 1 va
X+3 y+9 z+2 . .~ r A LA e 1
d,: 1 -8 " (m=0). Tap hop c4c gid tri m thoa man d, //d, c6 s6 phan t la:
m
A 1l B. 0. C. 3. D. 2.
X=1+t X=2-2t'
Trong khong gian véi hé toa do Oxyz, cho hai dudong thang d:{y=2+3t vad':qy=-2+t".
z=3-t z=1+3t'
Tim toa do giao diém M cua d va d .
A. M =(0;-1;4). B. M =(-1;0;4). C.M=(4;0;-1). D.M=(0;4;-1).

, -2 -1 ,
Trong khong gian Oxyz | cho duong thang d:X—lzyng va mat phang

(P):x+2y-2-5=0. Toa do giao diém cua d va (P) la

A. (2;1;-1). B. (3;-1;-2). C. (1,3;-2). D. (1;3;2).
Trong khong gian toa d6 Oxyz , xét vi tri tuong d6i ctia hai dudng thang
Al:x—1:y+1:£, A2:x—3:y—3:z+2
2 2 3 -1 -2 1
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Céau 9:

Céu 10:

Céu 11:

Cau 12;

Céau 13:

Cau 14:

A. A, song song véi A,.B. A, chéovsi A,. C. A, cit A,. D. A, tring véi A, .

n . . . B x+1 vy z-5 . 2
Trong khong gian véi hé toa do Oxyz , cho duong thang d T T3 va mat phang
(P):3x—3y+2z-6=0. Ménh dé nao dusi day dung?

A. d cit va khong vudng goc véi (P). C. d song song véi (P).

B. d vudng goc véi (P). D. d namtrong (P).
Loi giai

Chon A

buong thang d nhan U =(1-3;-1) lam mét vecto chi phuong.
Mit phang (P) nhan i =(3;-3;2) lam mét vecto phép tuyén.

Do U.A # 0 va hai vecto nay khong cung phwong nén dudng thang d cit va khong vudng géc véi

(P).

Trong khong gian Oxyz , cho duong thang d : X_1= y+2 = z+1

1 L Hoi d song song véi mat

phang nao dudi day?
A X+y+3z+4=0. B.x+2y+4z+7=0. C. 3x+y+7z+5=0. D. 3x+y+4z+5=0.

Trong khong gian Oxyz, cho diém A(21;1) va mit phang (P):x—y—2z+3=0. Mit phang di
qua diém A, vudng goc véi mit phiang (P) va song song véi truc Oz cé phuong trinh 1a

A. X+y-2z+1=0, B.z-1=0. C. x-y-1=0. D. x+y-3=0.

Trong khong gian véi hé truc toa d6 Oxyz, cho dudng thang c6 phuong trinh

d: XIZ = yl—l: Z_ll.Xét mit phang (P):x+my+(m2—1)z—7:0, v6i m 1a tham sb thuc.
Tim m sao cho duong thang d song song véi mat phang (P).
m=-1
A. m=1. B. m=-1. C. { . D. m=2.
m=2
x-1 y-2 z

Trong khéng gian toa 46 Oxyz , cho duong thang d: 9\ mat phang (a) c6

3
phuong trinh m*x—my—2z+19=0 v&i m |a tham sb. Tap hop cac gia tri m sao cho duong
thang d song song véi mat phang (o) 1a
A. {2}. B. {1,2}. c. {1. D. .

Trong khong gian v6i hé toa d6 Oxyz cho mit phang (Q): X—2y+z-5=0 va mit ciu
(S) :(X—l)2 +y° +(Z+2)2 =15. Mt phang (P) song song véi mit phang (Q) va cdt mit cau
(S) theo giao tuyén la mot dudng tron c6 chu vi bang 67z di qua diém nao sau day?

A. (2;-2:1). B. (1,-2;0). C. (0;-1;-5). D. (-2;2;-1).
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Céu 15:

Cau 16:

Céau 17:

Céu 18:

Céau 19:

Céau 20:

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

. x—1 2 743 .
Trong khong gian véi hé toa @6 OXxyz, cho duong thang d: = 2y - 1 _ 2T va mat phang
m m-—
(P): x+3y-2z+1=0. Vi gia tri ndo cia m thi duong thang d vudng goc mit phang (P).
A m=2. B. m=-1. C.m=1. D. m=0.

x=1
Trong khong gian Oxyz cho dudng thing d:{y=1+t (teR) va hai mit phing
z=-1+t

(P):x—y+z+1=0,(Q):2x+y—z—4=0. Khing dinh nao sau ddy ding?

A. d//(P). B. d//(Q). C. (P)m(Q):d. D. dL(P).
X=t

Trong khong gian Oxyz , cho duong thang d <y=1—t  vamat phang
z=-1+2t

():x+3y+z-2=0.Khang dinh nao sau déy la ding?
A. Buong thang d cit mat phang («).

B. Duong thang d nam trén mat phang (o).

C. Duong thang d vudng goc véi mat phang (o).

D. Buong thang d song song véi mit phang ().

Trong khong gian véi hé toa do Oxyz , cho hai diem A(3;2;1), M(3;0;0) va mat phang
(P):x+y+z-3=0. Duong thing A di qua diem M , ndm trong mat phang (P) sao cho
khoang cach tir diém A dén A 1a nho nhat. Goi véc to G = (a;b;c) Ia mot véc to chi phuong cta
A (a,b,c la cac s6 nguyén co ude chung Ion nhat 1a 1). Tinh P=a+b+c

A -1 B.1 C.2 D.0

Trong khéng gian Oxyz cho hai mat phang (P):x+2y—-z-1=0, (P):2x+y—-z+2=0, va hai
y

, X -1 z+1 X -2 z-1 . S

duong thang A, X_Y=2 :;, A, —=-——=——_Puong thang Asong song va&i hai mat
2 1 2 1 -1 2
phang (P);(Q) vacédt A, A, twong Gng tai H, K. D¢ dai doan HK bang
A. @. B. 5 C. 6. D. @
7 7

R . 1A R .2 NN 2 Xx=1 y+1
Trong khong gian voi hé toa d Oxyz , cho diem M (2;1;0) va duong thang A: > =1 "
. Phuong trinh tham sb ctia dudng thang d di qua M , cit va vudng goc véi A 1a

X=2+t X=2+2t X=2-t Xx=1+t

A d:qy=1-4t. B.d:qy=1+t . C.d:qy=1+t. D.d:qy=-1-4t.

z=-2t z=-t z=t =2t
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Céu 21:

Cau 22:

Céu 23:

Céu 24:

Céau 25;

Céau 26:

Trong khong gian Oxyz, cho diém A(2;5;3) va dudng thang d :XT_l = % :2;22. Goi (P) la
mat phang chira d sao cho khoang céch tir diém A dén (P) 16n nhat. Khoang céch tir géc toa do

O dén (P) bing

A.i. B.i. C.%. D. V2.

N %

x-1 y-3 z+1
-1 1

Trong khong gian Oxyz , cho hai duwong thiang d,:

X—m +1 z-3 _, . : 2. :
: Yo . C6 bao nhiéu gia tri cta tham s6 m dé hai duong thang d,, d,c6 dung

d,:
22 -2
mot diém chung?
A 2. B.O. C.1. D. v6 sd.

x-1 y+3 z+1
2m+l 2 m-2
(P):x+y+2z—-6=0, hai diém A(2;2;2), B(1;2;3) thudc (P). Gid tri cia m dé AB vudng

Trong khong gian Oxyz cho duong thang d: va mit phang

gbc voi hinh chiéu ciia d trén (P) 1a?
A. m=1. B. m=-1. C. m=2. D. m=-3.
Trong khong gian Oxyz , cho mit phang (P):2x—y+2z+3=0 va hai duong thing

x y-1 z+1 = x-2 y-1 z+3

d:==2—=""7;4d,: . Xét cac diém A, B lan luot di dong trén d, va
3 -1 1 1 -2

d, sao cho AB song song véi mét phing (P). Tap hop trung diém cua doan thang AB la

A. Mot duong thang c¢6 vecto chi phuong u= (-9;8,-5).

B. Mot duong thing c6 vecto chi phuong U = (-5;9;8).

C. Mot duong thang co vecto chi phuong U = (L—2;-5).

D. Mot duong thing c6 vecto chi phuong U = (1,5;-2).

Xx=t

x—1 -2 z+1 | ,
Y2 I vad,:dy=0 . Mitphing

rong khong gian Oxyz , cho hai duong thang d, : > .

z=—t
(P) qua d,, tao voi d, mot goc 45° va nhén vecto ﬁ(l;b;c) 1am mot vec to phap tuyén. Xac

dinh tich b.c.
A —4. B. 4. C. 4 hoac 0. D. —4 hoac 0.

Trong khong gian Oxyz , cho hai diém A(1;2;-3),B(-2;-2;1) va mat phing
():2x+2y—z+9=0.Xét diem M thudc («) sao cho tam giac AMB vudng tai M va do dai
doan thang MB dat gia tri I6n nhat. Phuong trinh duong thang MB la

X=-2-t X=-2+2t X=-2+t X=-2+t
A Jy=-2+2t. B.qy=-2-t . C.iy=-2 . D.iy=-2-t.
z=1+2t z=1+2t z=1+2t z=1
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Xx=1+t
d,:qy=2+t.
Z=m

Cau 27: Trong khong gian véi hé toa do Oxyz, cho hai duong thing d,: N =

x-1_y_z,
1 3’

Goi S latap tat ca cac s6 m sao cho d, va d, chéo nhau va khoang céch gitra chling bang N

J19

. Tinh tong cac phan tir cia S .

A. -11. B. 12. C. -12. D. 11.
X=4+t
Cau 28: Trong khong gian voi hé truc toa d6 Oxyz cho hai dudong thing dqy=—4-t ;
Z=6+2t

d, > 2 > Duong thang d di qua A(5,-3;5) cét d,;d, lan lugt & B,C .Tinh ti
. AB
SO —
AC
A. 2. B. 3. c. D. L
2 3

Cau 29: Trong khong gian Oxyz, cho diém A(1;0;2) va duong thang d =

X1 XZZ—H.Duc‘yng thang
1 1 2
A diqua A, vudng goc vacat d co phuong trinh 13
x—2_y-1_z-1 B AXZ2_y-1 z-1
2 2 1 1 1 -1
C.A:X—_]':X:ﬁ_D.A;X__l:l:Z_Z
1 1 1 1 -3 1

A. A

Cau 30: Trong khong gianOxyz , cho ba diém A(3;0;0),B(0;4;0),C(0;0;c) véi ¢ 1a sé thuc thay doi

khacO0. Khi ¢ thay doi thi truc tim H caa tam giac ABC ludn thuoc mot duong tron ¢ dinh.
Ban kinh ciia duong tron d6 bang

A.§. B.§. C.E. D.g.
2 4 5 5
A . , A . . 2 x=-1 y+2 z . ,
Cau 31: Trong khong gian véi hé toa do Oxy, cho dudng thang d TRt Mat phang (P) di
qua diém M (2;0;-1) va vudng goc véi d c6 phuong trinh 1a
A. (P):x—y+2z=0. B. (P):x—2y-2=0.
C. (P):x-y-2z=0. D. (P):x+y+2z=0.

Cau 32: Trong khong gian véi hé truc toa do Oxyz , cho diém M(2;—l;2) va mat clu

(S) : (X—l)2 +y*+2°=9. Mit phang (P) di qua M cit (S) theo giao tuyén la mot dudng tron

¢6 ban kinh nho nhat c¢6 phuong trinh 1a
A X-y+2z-5=0. B.x-y+2z-7=0. C.2x-y+z-7=0. D. x+y+2z-5=0.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Cau 1;

Céu 2:

Céu 3:

Cau 4:

Cau 5:

Cau 6:

DAP AN CHI TIET
Chon B
X=1+2t
Taco d:{y=2+4t,teR.
z=3+t
x=1+2t@)
o . y =2+4t(2)
Xét hé phuong trinh:
z=3+1(3)

X—y+2z-5=0(%)
Thay,, vao ta duoc 1+ 2t —(2+4t) + 2(3+1t) —5=0. Phuong trinh nay c¢6 v6 sé nghiém. Do do,
duong thing d nam trong mit phing ().
Chon B
Goi M (4t+12;3t+9;t+1)ed .
Taco: M e(P)=3(4t+12)+5(3t+9)—(t+1)-2=0=t=-3=M(0;0;-2).
Chon D
Goi M (t+1;-2+t;-t)ed.

Taco: M e(P)=(t+1)—(-2+t)—(-t)-4=0=>t=1=>M(2;-1;-1).

Chon D

Léy 2 diem A(1;-1;2) va B(3;0;4) thudc duong thang A.

Dit mat phang (P):mx+ny+32+3:0.

Vi Ac(P) nén A, B thuc (P). Thay toa dd A, B vao phuong trinh mit phang (P) ta c6 hé
m-n+9=0 { n=4

. Vay m+n=-1.

=
3m+15=0

phuong trinh: {
m=-5

Chon B

Puong thing d, qua A(;-1;2) va cd vecto chi phuong 1a u, = (1;2;1).

Puong thang d, qua B(-3;-9;-2) va c6 mét vecto chi phuwong 14 E = (4;8; m2) :

Puong thang d, //d, khi va chi khi Jl cung phuong véi u? va hai duong thang d, va d, khong
trung nhau.

—3-1_ —9+1 -2-2
2

Ta thdy diém B(-3;-9;-2) nim trén d, va nén B ciing nam trén

duong thang d,
Do d6 hai dudng thang nay luén c6 diém chung nén khéng thé song song.

Chon A
Toa d6 giao diém M cua d va d' Gng véi t va t'la nghiém cua hé:

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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1+t=2-2t" t+2t'=1 4
2+3t=-2+t' 3t—t':—4<:>{tl__1 VayM =(0;-1;4).
3-t=1+3t" t+3t'=2 -

Cau7: ChonD
Giast dN(P)=M =M (2-t;1+2t;2t).

Vi Me(P) =2-t+2(1+2t)-2t-5=0 <t=1 =M (1;3;2).

Cau8: ChonC

2 2 _ _, |
Vi —=# - nén vecto chi phuong u, =(2;2;3) cua duong thang A, khong cung phuong véi

vecto chi phuong U, = (-1 -2;1) cta A,. Tic la A, chéo v6i A, hodc A, cit A,.
Liy M (L-L0)eA,, N(3;3;-2)cA,. Tac: MN =(2;4;-2).
Khi do: [ujuj]W =0.Suyra E,@,W dong phang.
Vay A, cit A,.
Cau9: Chon A
buong thang d nhan U =(1-3;-1) lam mét vecto chi phuong.
Mt phang (P) nhan i =(3;-3;2) 1am mot vecto phap tuyén.
Do U.A # 0 va hai vecto nay khong cung phuong nén dudng thang d cit va khéng vudng géc véi
(P).
Céu 10: ChonC
Taco: d c6 mot véc to chi phuong Uy (2,1;-1) va di qua diém A(L-2;-1).
e 0 ()
Ag(P)
Kiém tra diéu kién (*) tathy mp (P):3x+y+7z+5=0 thoa man.
Cau 11: Chon D
Gia st () 1a mat phang can tim va (a) c6 LVTPT la n.
Mit phang (P):x—y-2z+3=0 c6 1 VTPT la n, =(1;-1;-2).
Truc Oz ¢6 1 VTCP k =(0;0;1). Tacé: (a) L(P) nén nLn,.
(e)//0z nén n Lk.
Do d9, ta ¢6 thé chon VTPT clia mit phang (a): n= [E, R] =(-1,-1,0).
Vay mit phang (a) di qua diém A vaco 1 VTPT N nén phuong trinh mit phang (a) la:
—(x-2)—(y-1)=0 < x+y-3=0.

Cau 12: ChonC

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Puong thing d ¢6 VTCP 12 U = (L1 -1) va mit phang (P) ¢ VTPT la fi=(L;m;m? -1).
m=-1

d//(P) < UJ_ﬁ<:>U.ﬁ:0<:>l+m—m2+1:O<:>m2—m—220<:>|:m_2

Cau 13: Chon A

Céu 14:

Céau 15;

Céau 16:

Cau 17:

Ta ¢6 vecto chi phuong cia duong thing d 1a u=(13;-1).
Vecto phap tuyén mat phang («)1a n= (mz; —m: _2) ,

Goi M (12;9)ed. Budng thang d song song véi mat phang () khi:

. ) m=1
un=0 m--3m+2=0
= S<m=2&m=2.
M¢(a) m?—2m+1%0
m=1
Chon D

Mit ciu (S) ¢6 tam 1(1;0;-2) va bén kinh R=+/15.

Puong tron ¢ chu vi bang 67 nén c6 ban kinh r = g—ﬂ =3.
V4
Mit phang (P) song song voi mit phang (Q) nén phuong trinh mit phang (P) c6 dang:
X—-2y+z+D=0, D=-5.

Vi mit phang (P) cit mat cau (S) theo giao tuyén 1a mot dudng tron ¢ chu vi bang 67 nén
d(1;(P))=vR*~r? = d(1;(P))=6

- [1-2.0-2+D)| :\/§<:>|D—]4:6<:{
124 (-2)" +22

D-1=6 D=7
= .
D-1=—6 |D=-5

Déi chiéu diéu kién ta dugc D=7. Do d6 phuong trinh mét phang (P): x—2y+2z+7=0.
Nhan théy diém c6 toa do (—2 12; —1) thudc mat phfmg (P) .

Chon B
Yéu cau bai toan tuwong duong E(m;Zm—l;Z) cung phuong E(1;3;—2) hay
m 2m-1 2

—=-1=>m=-1
1 3 -2

Chon C
Ta c6 duong thing d di qua M (L;1;-1) va ¢6 vécto chi phuong u=(0;1;1).

Mt phing (P)co véc to phap tuyén n, =(1;-1;1).

Mt phing (Q)c6 véc to phap tuyén n, =(2;1;-1).

Nhan xét: un, =0-1+1=0=>uLn, . Honnita M €(P)nén dc(P). Tuongtv d=(Q).
vay d=(P)n(Q).

Chon B

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Céu 18:

Céau 19:

Céau 20:

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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X=t
Thay {y=1-t  vao phuong trinh X+3y+2z-2=0 ta duogc:
z=-1+2t

t+3(1-t)-1+2t-2=0< 0t+0=0 = dudng thang d nam trén mt phing («).

Chon D

\

Goi H lahinh chiéu vudng goc cia A trén mit phang (P).Khidé AH lakhoang cach tir A dén
(P). Suy ra duong thing A can tim chinh la dudng thang nam trong (P) diqua M va H
X=3+t
Puong thang d di qua A vavudng goc véi (P) 1a <y =2+t (t latham sd)
z=1+t
Ta ¢c6 H=(P)nd thay phuong trinh tham s d vao phwong trinh mat phang ta dugc
3+t+2+t+1+t-3=0=t=-1
Vay H(2;1,0) la hinh chiéu vudng gdc cta A trén (P)
Puong thing A nhan MH 1am véc to chi phuong. MH =(-11,0)=a+b+c=0

Chon A

Tinh u=[ ny,ng |=(-L-1-3)

Goi H (2t;1+t;—1+2t); K(m;2—-m;1+2m) nén HK =(m-2;1-m—t;2+2m - 2t)
+V1i song song véi 2 mat phang (P);(Q)nén HK =ku suy ra

m-2t 1-m-t 2+2m-2t 2 -3
= _ot tinh ra dugc m=—;t=—_.Suyra HK=@.
1 1 3 7 7 7
Chon A
Vecto chi phuong cua A la E:(Z;l;—l).
Goi H(x;y;z) 1a hinh chiéucia M 18n A, suy ratoa do cia H thoa
5
X=—
o (x=2).2+(y-1).1+z(-1)=0 (2x+y-z=5 3
MH.u, =0 1
& x-1=2(y+1) SaXx=-2y=3 o{y=-=.
HeA 3
y+l=-2 y+z=-1 5
Z=—=
3




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Taco Wz(%;—%;—%j, suy ra vecto chi phuong ctia d la E=(1;—4;—2).

Phuong trinh tham sé ctia dudng thang d c6 vecto chi phuong E = (1; -4;—- 2) va di qua diém

X=2+t
M(2;1;0) 1a d:{y=1-4t.
z=-2t

Céau21: Chon A

(7

K

Goi K 13 hinh chiéu cia A 1én duong thang d . H 13 hinh chiéu caa A 1én mit phang (P).
Khi d6 d (A (P))=AH < AK khéng d6i.

Vay khoang cach tir diém A dén (P) 16n nhat khi H =K . Khi d6 AK L (P).

Giast K(1+2t;t;2+2t)ed . Suyra AK =(-1+2t;-5+1t;-1+2t).

Tacé: AK Lu, =(2;1; 2) < AK.u, =0

& 2(-1+2t)-5+t+2(-1+2t) =0t =1=K(3L4) va AK =(1;-4;1).

Mit phang (P) c¢6 phuong trinh:

(x—l)—4(y—0)+(z—2)c>x—4y+z—3=0:>d(O;(P))z%.
Cau 22: ChonC
Duong thang d, di qua diém M, (13;-1) ¢6 vecto chi phuong u, = (L -11).

Duong thang d, di qua diém M, (m;—13) c6 vecto chi phuong u, =(2;-2;1).
u:u, |=(LL0 ) uu, :(1;1;0)¢6
[t ] = (420) . d, cat d, khi [j ] =m=5.

Taco . ,
MM, =(m-1,-4;4) [ul;uz}.Mlezm—Szo

Céau 23: Chon D
Tacé @=(2m+1;2;m—2), E:(l;l;l) va ﬁ:(—l;o;l).

Gia st d vudng goc voi (P) , khi do Q va nj cung phuong

2m+1 m-2 2m+1=2 m =

—g=—c> =
1 1 1 {m—2:2

AN

m=

Vay d khong vudng goc véi (P).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Khi d6 véi AB(P), AB vuéng goc voi hinh chiéu cia d 18n (P) khi va chi khi AB vudng
goc véi d < AB-U, =0 (-1)-(2m+1)+0-2+1-(m-2)=0 = m=-3,

Céau 24: Chon A
Mt phang (P) ¢6 vecto phap tuyén 1a n= (2,-1,2).

Xx= 3a

Phuong trinh tham s6 ctia duong thang d,:{y= 1-a (a lathamsd, acR)
z=-1+a
X= 2+b

Phuong trinh tham s6 cta duong thang d,:4y= 1-2b (b latham sé, beR)
z=-3+b

Taco: Aed, = A(3a;1-a;—1+a); Bed, = B(2+hb;1-2b;—3+b).
= AB=(b-3a+2;a-2b;b-a-2).

b_3a
. 2(b-3a+2)—(a-2b)+2(b—a-2)=0 T o
AB 1 n
Theo GT: AB//(P)< <la#0 a0 |
ABg(P)
b=0
b=0

Suy ra B(2+3?a;1—3a;—3+3—;j.

Goi | 1a trung diém cua doan thang AB, ta co:

3a
Xt % _3a+2+?
X, =—2—— X, =———= 9
2 2 X, :1+Za
l-a+1-3
= dat¥e )y _2T87I748 y,=1-2a hay I= 1+2a1-2a-2+2a] .
2 2 5 4 4
Z, =ZAJ2FZB —1+a—3+32a 2 =2+,
e
x:1+ga
4

Suy ra tap hop diém 1 1a duong thang A:Jy=1-2a

Z=-2+ > a
4
Puong thang (A) c6 mot vecto chi phuong 1a: u =(-9;8;-5).
Cau 25: Chon A
U, =(2;-2;-1), u, = (1,0;~1) lIan luot 1a vecto chi phuong cia d,, d, . Theo bai ra ta c6

2.1+(-2)b+(-1)c=0

nu, =0 c=2-2b b=2
. = — = .
‘cos(n;uz) :sin(dz;(p)) |1\/]:'L":(:)2b:(f2 3;| :% (C—:I_)2 =1+b%+c? <3{0:—2

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 26:

Cau 27:

Céau 28:

ChonC

(o)

Taco Be(a) vagoi H 14 hinh chiéu cta diém A 1én mit phang («). Khi do, toa d¢ diém H

2X+2y-2z+9=0
la nghi¢m cua h¢ phuong trinh ¢ x -1 y-2 z+3=>H(-3;-2;-1).
2 2 A

Xét hai tam giac vuéng AAHB; AAMB ¢6 MB =+ AB2 — AM?2 <+/AB2 — AH? = BH =+/5 . Diu
bing xdy ra khi va chi khi M =H = MB =(1;0;2).

X=-2+t
Vay phuong trinh dudng thang MB 1a {y =-2
z=1+2t

Chon C
d, di qua diém M (1;,0;0),c6 VTCP G, =(2,13).

d, di quadiém N(L,2;m), c6 VTCP G, =(L310). [d,,4,]=(-3;3;1); MN =(0;2;m).
d, va d, chéo nhau khi va chi khi [G,,0,].MN 0 < m# 6.

5 “:Ulvﬁz]-

- 5 ©|m+6|
J19 [6.6,]] V19 ~ 19 19

Khi d6 téng cac phan tir cua m 1a —12.

Mat khac d (d,.d,) =

Chon C
X=5+2s
Bed = B(4+t;—4—t;6+2t).PT tham sb cua d,:<y=11+4s.
Z=5+2s

C ed, = C(5+2s;11+4s;5+2s). Khi do: AB = (1-t;-1-t;2t +1); AC = (25;45+14;25).
Do A, B,C thing hang < AB,AC cung phuong < 3k e R: AB=kAC

t—1=2ks t=—2
)t 1-4ks+14k < {s=-3.Dodo: AB=~AC— B _1
2 AC 2

2t +1=2ks L

2

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Céu 29:

Céu 30:

Céau 31;

Céau 32:

E LEARN

Chon B
X=1+t

Ta c6 phuong trinh tham sd cua dudng thing d:Jy=t va d co vecto chi phuong la
z=-1+2t

U=(LL2). Goi B la giao diém ctia A va d khi d6 toa d ciia B(1+t;t;—1+2t) .

AB = (t:t;—3+2t)

Vi ALdnén AB Lu suyra ABu=0 hay t+t+2(-3+2t)=0<t=1 = B(2,1;1).

Vecto chi phuong ciia A 14 AB=(L1—1). Duong thing A di qua B(2;11) va c6 vecto chi

Xx-=2 y-1 z-1

phuong AB = (1;1;—-1) nén c6 phuong trinh duong thang A 1a A: 1 1 T

Chon D

3

Je

B
Ké CE L AB, AF LBC=H=CENnAF va OH 1 (ABC)=0OH L HE
AB 1 (OCE)= AB L OE.
Vi diém O va diém E c6 dinh nén H di dong trén duong tron duong kinh OE nam trong mit
phéng(OCE) :(OE,OZ) .
Tam giac vubng OAB vudng tai O vacd OE L AB nén ta co:
OAOB 34 12 OE 6
=—="=R=—=-.
AB 5 5 2 5

OE =

Chon A
(P) vudng goc véi d nén VTCP ciia d 1a mot VTPT cta (P): ney =Ua =(L-12)
Phuong trinh mét phang (P):x—2-y+2(z+1)=0«<(P):x-y+2z=0.

Chon B

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
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Mit cau (S) cotam 1(L0;0), ban kinh R=3,

Gid sir dudng tron giao tuyén c6 tdm H, ban kinh r. Khi d6 H 1a hinh chiéu ciia | trén (P)
Taco IM =(L-12)=IM =+6.

Do r’=R*—IH’=R’~(IM*~MH?)=R*~IM?*+MH?* =3+ MH? 23 . Suy ra r nho nhit

béang 3 khi va chi khi MH nhé nhite>M =H .
Khi d6 (P) la mat phang qua M va vudng géc véi IM .

Phuong trinh mét phing (P)Ié l.(X—Z)—l.(y+1)+2.(Z—2):Ohay X—y+2z-7=0

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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DANG

Cau 1;

Céu 2:

Cau 3:

Céu 4:

Cau 5:

Cau 6:

Cau7:

E LEARN

6. BAI TOAN LIEN QUAN PUONG THANG, MAT PHANG, MAT CAU

Trong hé truc toa do Oxyz, mat phing (P) di qua diem A(L7;2) va cach M (-2;4;-1) mot

khoang 16n nhit c6 phwong trinh 1a

A. (P):3x+3y+3z-10=0. B. (P):x+y+z-1=0.
C.(P):x+y+z-10=0. D. (P):x+y+z+10=0.
. , , L . B x=1 'y z+43 . . .. )
Tinh khoang céach gitra duong thang d T va mat phang (P) : x+2y—-2z+1=0.
A. Z. B. § C. §. D. 1.
3 3 3 3

Trong khong gian Oxyz, mat cau ((S):x? +y?+(z+2)° =17 cit truc Oz tai hai diém A,B. D%
dai doan AB bang

A. 4\13. B. 2417 . C. 243. D. V17

Trong khdng gian véi hé toa d6 Oxyz , cho diém M (1;—3;4), duong thang d co6 phuong trinh:

X+2 y-5 7-2
3 -5 -1

M vudng géc véi d va song song véi (P).

va mat phang (P): 2x+z-2=0. Viét phuong trinh duong thang A qua

A A XTL_Y+3_z-4 B A -XZl_y+3_z-4

1 -1 -2 -1 -1 -2
C.A:X_1=y+3=2_4. D.A:x—1:y+3:z+4.
1 1 -2 1 -1 2
x=t
Ban kinh mat cau tam 1(13;5) va tiép xtc duong thang d :{y =-1-t Ia
z=2-t
A 14, B. 14. C. 7. D. 7.

x-1 y-1 z-2
2 3
va mit phang (P) :2X—Yy—3=0. Phuong trinh duong thang di qua A, vudng goc véi A va song

Trong khong gian véi hé toa d6 Oxyz, cho diém A(L3;1), dudng thing A:

song véi mit phang (P) la

X=1+3t Xx=1+3t Xx=1-3t x=1-3t
A. Jy=3-6t. B.<y=3+6t. C.{y=3-6t. D. {y=3+6t.
z=1-5t z=1+5t z=1+5t z=1+5t

Trong khong gian véi hé truc toa o Oxyz , cho diém A(L—2;3) va duong thang d c6 phuong
x+1 y-2 7+3

trinh > . T Tinh ban kinh ctia mt cau (S) cotdm A va tiép xtic v6i duong thang
d.
A 52 B. 445. C. 245. D. 1042

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12;

Céau 13:

Cau 14:

Trong khong gian Oxyz , cho mat cau (S):(x-1)"+(y—2)"+(z+1)° =45 va mat phing
(P):x+y-2z-13=0. Mat cau (S) cat mat phang (P) theo giao tuyén la duong tron c6 tam
I (a;b;c) thi gid tri cua a+b+c bing

A. 5. B. 2. C. -11. D. 1.

Trong khong gian Oxyz , cho mit phing (P):x+2y+3z-7=0 va hai dudng thing

dl:x+3= y+2 = ZJr2;d2 : X+1= y+1= 2_2. Puong thiang vudng goc voi (P) va cit ca hai
2 -1 -4 3 2

duong thing d,;d, c6 phuong trinh la.

A X+7=X:2_6. B. x+5=y+1=z—2_
1 2 3 1 2 3

C. x+4:y+3:z+1. D. x+3:y+2:z+2.
1 2 3 1 2 3

x-1 y-2 z+2
1

> . Mit phang nao sau ddy vudng

Trong khong gian Oxyz , cho dudng thiang d

goc v6i duong thang d .
A. (T):x+y+2z+1=0. (P):x—2y+z+1=0.

B.
C. (Q):x—2y-z+1=0. D. (R):x+y+z+1=0.

Biét ring hai mit phing (P):x+2y+3z+1=0 va (Q):(m+1)x+(m+3)y+6z+1=0 song

song v&i nhau. Gia tri cia m bang

A. —1. B. 1. C. 2. D. 0.

N . IR A .2 .. NP 2 x+1 y-1 z
Trong khong gian véi hé toa dd Oxyz , cho diem A(1;-1,0) va duong thang d =TT
. Viét phuong trinh mat phang chira A va d .
A x+y+z=0. B. 2x+3y+2z+2=0.C. 2x+y+z-1=0. D. x+2y+z+1=0.

Trong khong gian Oxyz, cho (P):2x+y+2z-1=0, A(0;0;4),B(3,,2). Mot mit cau (S)
luon di qua A/ B va tiép xuc voi (P) tai C . Biét rﬁng, C lu6n thudoe mdt dudong tron ¢ dinh ban

kinh r. Tinh ban kinh r cua duong tron do.

A 145 B p_2Y244651 . _2\244651 /2024
5 =S =S =T

Trong khong gian véi hé truc toa do6 Oxyz , cho mat cau (S): X*+y* +2°—2x+2z+1=0 va
duong thang d :%zyT_Zzil. Hai mat phang (P), (P') chira d vatiép xtc véi (S) tai T, T

. Tim toa d6 trung diém H cua TT'.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Cau 15;

Céu 16:

Céu 17:

Céau 18:

Céau 19;:

Céau 20:

Céau 21:

E LEARN

Trong  khong gian v&éi  hé  truc toa d0  Oxyz cho mat cau
(S):X*+y’+2°+2x—4y—6z+m-3=0. Tim s6 thuc m dé (B):2x—y+2z-8=0 cit (S)

theo mot dudng tron ¢ chu vi bang 87 .
A . m=-4. B.m=-1 C.m=-2. D. m=-3.

Trong khong gian Oxyz, cho mét phang (P): (1+m)x + (1-m)y — (1+3m)z — (2—-8m)=0va
diem A (- 4;-2;7).Khi m thay doi, biét tap hop hinh chiéu cua A trén mat phang (P) la mét
duong tron, duong kinh cua dudng tron dé bang

A. 35. B. 74/3. C. 3/7. D. 53 .

Trong khong gian voi hé toa do Oxyz , biét (P) l1a mat phang cach déu hai duong thang

-2 . -1 z-2 __,; ,
dl:)(_—lz%:é va d, :gzy_—lzz_—l.f)lémnéo sau day thuoc mét phang (P)
A M(l'l'o) B N(l-—l-oj C P( 1-o-1) D Q(l'O' 1)

. 510, . =50). . 5:0:1]. . 02 .
Trong khdng gian véi hé toa d6 Oxyz viét phuong trinh mat phang tiép x(c véi mat cau
(x-1)" +y?+(z+2)" =6 ddng thai song song Véi hai duong thing dl:x;zzy—_f:i1 ,

X y+2 z-2
d,:2=Y"e_272
1 1 -1
—y+2z-3=0 27-3=0
A. X—y+rez . B. Xry+e . C. X+y+2z+9=0. D. x-y+2z+9=0.
X—y+2z+9=0 X+y+22+9=0

Trong khong gian véi hé truc toa do Oxyz, cho 2 diem M (1;2;3), A(2;4;4) va hai mat phang
(P):x+y-2z+1=0, (Q):x—2y—z+4=0. Viét phuong trinh dudng thing A di qua M, cit
(P), (Q) lanluottai B,C saochotam giadc ABC cantai A vanhan AM lam duong trung tuyén.
x—lzy—2:z—3 B x—lzy—2:z—3

1 -1 -1 2 -1 1
x—lzy—2:z—3 D x—lzy—2:z—3

1 -1 1 -1 -1 1

A

C.

Trong khdng gian Oxyz , cho hai diém A(L;2;-1),B(3;0;3). Biét mit phang (P) di qua diem A
vacach B mét khodng 16n nhat. Phuong trinh mét phang (P) la:

A x-2y+2z2+5=0. B.x-y+2z+3=0. C.2x-2y+4z+3=0.D. 2x-y+2z=0.
Trong khong gian Oxyz , cho mit phang (P):X+Yy-z—-4=0 va diém A(2-13). Goi A la
duong thang di qua A va song song véi (P), biét A c6 mot vecto chi phuong 1a u = (a;b;c),

dong thoi A ddng phang va khong song song véi Oz. Tinh a

A —=2. B.

a -2, C.
C

ol
oo

[EEN
oo
N| -

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 22:

Cau 23:

Cau 24:

Cau 25:

Céau 26:

Céau 27:

Céau 28:

Trong khong gian v6i hé toa do Oxyz, cho miat phang (P): X+Yy+2-3=0 va duong thing

d %:yTJrl :¥. Duong thang d' d6i xtmg v6i d qua mat phang (P) c6 phuong trinh la
A x+1:y+1:z+1l B x—lzy—lzz—ll
1 -2 7 1 2 7
C. x—lzy—lzz—ll D. x+1:y+1:z+1.
1 -2 7 1 2 7
X=1+t x=0
Trong khong gian Oxyz , cho cac duong thang (d,):4y=0  ; (d,):qy=4-2t". Biét mat
z=-5+t 2=5+3t

cau (x—a)’ +(y —b)” +(z—c)” = R? nhan doan vuéng goc chung cua (d,) va (d,) 1am
duong kinh. Gia tri a+2b+c bang
A. 6. B. 8. C.7. D. 5.

Trong khong gian Oxyz, cho hai diém A(1;2;3), B(-1;2;1) va mit phing (P):x+y+z=0. Goi

M 14 giao diém cuia duong thang AB va mat phang (P). Tinh ti s6 % .

A. 1l B. 2. C.3. D. 4.

\ 2 x-1 y-2 z21-2 . \ i , w0 A s on
Cho duong thang d : = > = va diém A(l; 2;1). Tim ban kinh ctia mat cau c6 tam
| nam trén d, di qua A va tiép xtc véi mit phang (P):x—2y+2z+1=0.
A R=2. B. R=4. C. R=1. D. R=3.
Trong khong gian Oxyz, cho hai duong thang d, : x—4_ y—ll . +25 va d, :XT_Z = yT+3 =%.
Viét phuong trinh mit cau (S ) ¢6 ban kinh nhé nhat va tiép xtic v6i ca hai duong thang da cho.
A (S):(x=2"+(y-1D*+(z+1)*=24. B. (S):(x+2)°+(y+1)*+(z-1)* =24.
C. (S):(x=2*+(y-1*+(z+1)*=6. D. (S):(x+2)*+(y+1)*+(z-1)*=6.

x-1 y-2 z-3
2 1
(a) ' X+Y—2-2=0.Pudng thing nim trong mit phing (a) , ddng thoi vudng goc va cit duong

Trong khong gian Oxyz , cho dudong thing d: va mit phing

thang d c6 phuong trinh 1a
x—5:y—2=z—5. B Al:x+2:y+4=z+4.
3 -2 1 -3 2 -1
X-2 y-4 z-4
1 -2 3

A A,

C. A,: D. A4:XT_1=y—_=

Trong khdng gian Oxyz cho diém 1(1-2;3) va mit phang (P):2x—y+2z-1=0.Matcau (S)
tam | tiép xdc véi (P) c6 phuong trinh la

A. (x=1) +(y+2)" +(z-3)" =9. B. (x+1)"+(y-2)"+(z+3)" =3.

C. (x=1)"+(y+2)"+(z-3)" =3. D. (x+1)" +(y—2)" +(z+3)" =9.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 29:

Céu 30:

Cau 31:

Cau 32:

Céau 33:

Céau 34:

E LEARN

Trong khong gian toa d6 Oxyz ,cho diém A(0;0;—2) va dudng thang A co phuong trinh la

X+2 -2 z+3 A ea . Cy . 2R \ .
N Anlo .Phuong trinh mat cau tdam A, cat Atai hai diém B va C saocho BC =8 la

2 3 2
A. (x+2) +(y-3) +(z+1) =16. B. x*+y?+(z2+2) =25,
C. (x+2)2+y2+22=25. D. x2+y2+(z+2)2=16.

Trong khéng gian Oxyz , cho mit cau (S):(x +1)2 +(y—1)2 +(z+2)2 =3 va hai duong thang
X 2 _Y_z -1 , A X_Y_ Z—_l Phuong trinh nao duéi dy la phuong trinh mét phing cat
1 2 -1 1 1 -1

mit cau (S) theo giao tuyén 1a mot duong tron (C) ¢6 ban kinh bang 1 va song song voi d va
A.

A y+z+3=0. B. x+y+1=0. C. x+z-1=0. D. Xx+z+1=0.

d

Trong khdng gian véi hé toa do Oxyz, cho mat phang (P):x+Yy—2z-3=0 va hai diém M (L11)
, N(=3;-3,-3). Matcau (S) diqua M, N vatiép xtic véi mat phing (P) tai diém Q. Biét rang

Q ludn thugc mot dudng tron ¢ dinh. Tim ban kinh cia dudng tron do.

A R=2 B. R=6. c.R=28 D. R=4.
3 3
. 2 X+1 y-2 z2-2 _ . o A on i~ 2 .
Cho duong thang d : =5 = . Viét phuong trinh mat cau tdm 1(1;2;-1) cat d tai

cac diém A, B sao cho AB=24/3.

A (x—1)2+(y—2)2+(z+1)2 =25. 1)2+(y—2)2+(z+1)2 =4,

B. (x—
C. (x=1)" +(y—2)" +(z+1)" =9. D. (x—=1)" +(y—2)" +(z+1)" =16.
Trong khdng gian véi hé truc toa dd Oxyz , cho diém M (2;1;1), mat phang ()1 x+y+z-4=0
vamatcau(S):(x—3)° +(y—3)"+(z—4)" =16. Phuong trinh duong thang A diqua M vanam
trong (o) cit mit cau (S) theo mot doan thang c6 do dai nho nhat. Buong thang A di qua diém
nao trong cac diém sau day?

A. (4;-3;3). B. (4;-3;-3). C. (4:3:3). D. (—4;-3;-3).

Trong khong gian véi hé truc toa do Oxyz , cho diém A(-13;2) va duong thang d c6 phuong

X=1-4t

trinh {y=t . Mat phing (P) chitadiém A va duong thdng d c6 phuong trinh nao duéi day?
z2=2+t

A. 2Xx-y+2z+1=0. B. x+y-z=0.

C. -3x—-2y-10z+23=0. D. 2x-y+3z+4=0.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 35: Trong khong gian véi hé truc toa o Oxyz, cho diém A(-1;3;2) va dudng thang d ¢ phuong

X=1-4t

trinh Jy=t . Matphing (P) chiradiém A va dudng thing d cé phuong trinh nao dudi day?
z=2+t

A 2X-y+2z+1=0. B. x+y-z=0.

C. -3x-2y-10z+23=0. D. 2x-y+3z+4=0.

Cau36: Cho mat cau: (S):X*+y*+2°+2x—-4y+6z+m=0 . Tim m d& cit dudng thing

(A): x+1_y_z-2 tai hai diém A, B sao cho tam giac IAB vuong.

-1 2 =2
A m=-1. B. m=10. C. m=-20. D. m=—g.
X=-1-2t X=2+t'
Cau 37: Trong khong gian Oxyz, cho hai duong thang d:<y =t ; d':{y=—-1+2t" va mat phang
z=-1+3t z=-2t

(P):x+y+z+2=0. Duong thang vudng goc véi mit phang (P) va cit ca hai duong thang d, d’
c6 phuong trinh 1a

x-3 y-1 z7+2 x-1 y-1 z-1

A. . B. .
1 1 1 1 -1 -4
C x+2:y+1:z—1. D x+1:y—1:z—4.
1 1 1 2 2 2
Cau 38: Trong khong gian Oxyz, cho ba duong thang (d,): x-3_y+l_z-2 ,(dz);X_Jrlzl:ZL4
2 1 -2 3 -2 -1
va (ds):x%3 :y;12 :é. Puong thang song song d,, cit d, va d, c6 phuong trinh la
A x—3:y+1=z—2l B. x—3:y+1=z—2l
4 1 6 -4 1 -6
c xtl_y _z-4 p X-1_y_z+4
4 -1 6 4 -1 6

Xx+1 y+1 z+1
2 1 2

Cau 39: Trong khong gian véi hé truc Oxyz cho hai duong thing A,:

x=1 y-1 z-1

A, > > 1 Tinh dién tich mit cdu c6 ban kinh nho nhét, dong thoi tiép xuc véi ca
hai duong thing A, va A, .
AL B. 1. c. X, . 27

17 J17 J17 17

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 40:

Céu 41:

Céu 42:

Céu 43:

Céau 44:

Céau 45;

Céau 46:

E LEARN

Trong khéng gian Oxyz, cho tam giac déu ABC véi A(6; 3 5) va duong thang BC ¢ phuong trinh
X=1-t

tham s6 {y=2+t. Goi A 1a duong thing qua trong tim G cta tam gidc ABC va vudng goc véi
z=2t

mit phang (ABC). Diém nao duéi dy thudc dudng thang A?
A. M (-1-12;3). B. N(3-21). C. P(0;-7;3). D. Q(L-2;5).

Trong khong gian Oxyz, cho hai diém A(L2;,-1) va B(3;0;5). Diém M (a;b;c) thuoc mat
phing (P):x—2y+2z-10=0 sao cho tam gidc MAB cin tai M va c6 dién tich bang 11J2.
Tinh S=a+b+c.

7 19 1

A S=—. B.S C.S=-1. D.S=—-.
3 3 3

Trong khdng gian véi hé truc toa dd Oxyz, cho haidiém A 2;1,3 , B 6;5;5 .Goi S lamatcau
duong kinh AB. Mat phang P vudng goc véi AB tai H sao cho khdi non dinh A va day la
hinh tron tdm H c6 thé tich 16n nhat, biét raing P :2x+by +cz+d =0 véi b,c,d € Z. Tinh

S=b+c+d.
A. S=18. B. S=-18. C.S=-12. D. S=24.

Trong khong gian Oxyz , cho mét phang (P):y—4=0. C6 bao nhiéu duong thang d song song
véi ba mt phang (xOy), (zOx), (P) dong thoi cach déu 3 mat phang do.

A 1l B. 2. C. 3. D. 4.

Trong khong gian Oxyz, cho diém M (2;-3;4), mit phang (P):x—2y+z-12=0 va mit cau
(S) cotam 1(L2;3), ban kinh R =5. Phuong trinh ndo dudi dy 1a phuong trinh duong thang di

qua M , ndm trong (P) vacit (S) theo day cung dai nhat?

X=2+t X=2+3t X=1+3t X=3+t
A Jy=-3+2t. B.<y=-3-9t. C.Jy=1-2t. D.jy=-2+t.
7=4+3t 7=4+3t z=1+5t Z=5+t

Trong khong gian Oxyz , cho mat phang (P):x—2y+2z-3=0 va mit cau
(S): X’ +y*+2°+2x—4y—2z+5=0. Xét hai diém M,N thay doi véi M €(P) va N (S)
sao cho vecto MN cung phuong véi vecto u= (1;0;1). Do dai doan MN 16n nhit bang

A 3. B. 32. C. 5V2. D. 2.

Trong khong gian Oxyz , cho diém E(1;1;1), mat cau (S):x’+y’+2z°=4 va mat phang
(P):x—3y+5z-3=0. Goi A la dudng thang di qua E, ndm trong (P) vacét (S) tai hai diém
A, B sao cho OAB la tam giac déu. Phuong trinh cua A la

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 47:

Cau 48:

Cau 49:

Céau 50:

Cau 51;:

Céu 52:

Xx=1+2t Xx=1+4t Xx=1+2t X=1+t
A qy=1+t . B.<y=1+3t. C.iy=1-t . D.qy=1+t .
z=1+t z=1+t z=1-t z=1-2t

Trong khong gian véi hé toa d6 Oxyz, cho mit phang (P):3x+4y+52 +1=0 va ba diém
A(2;5,-3),B(-211),C(2;0;1). Tim diém D(a;b;c)(b>0) la diém ndm trén (P) sao cho c6
v6 sb mit phang (Q) di qua hai diém C,D va thoa man khoang cach tir diém A dén mit phéang
(Q) gap 3 lan khoang cach tir B dén (Q). Tinh T =abc.

A 0. B. 16. C.12. D. —16.

Trong khong gian hé toa do Oxyz , cho hai diem A(LL1), B(22;1) va mat phing
(P):x+y+2z=0.Matcau (S) thay doi qua A B vatiép xic véi (P)tai H.Biét H chay trén

1 duong tron ¢b dinh. Tim ban kinh cia dudng tron dé.

A. 32. B. 24/3. C. 3. D,ﬁ

2

Xx-1 y+1 z-m
1 2

(S):(x=1)" +(y-1)"+(z-2)" =9. Puong thing d cit mat cau (S) tai hai diém phan biét E,

Trong khdng gian Oxyz cho duong thiang d: va mat cau

F sao cho d¢ dai doan thang EF Ién nhat khi m=m,. Hoi m, thuoc khoang nao duéi day?
1 1
A (-11). B.| 5. C|-L-3 ] D. (0;2).

Trong khong gian véi hé toa dd Oxyz , cho duong thang d :XTH:%:¥, mat phang

(P):x+y-2z+5=0 va A(1;-1;2). Puong thang A cit d va (P) lan luot tai M va N sao
cho A 1a trung diém cua doan thing MN . Mt vecto chi phuong cua A 1a

A.lU=(4;5-13). B.ui=(2;3;2). C.u=(1;-1;2). D.ui=(-3;5;1).
Trong khong gian véi hé toa do Oxyz, cho mat phang (P):x—2y+2z-2=0 va diém
| (-1; 2; —1). Viét phuong trinh mat cau (S) c6 tam 1 va cit mat phang (P) theo giao tuyén Ia
duong tron c¢é béan kinh bang 5.

A. (S):(x+1)2 +(y—2)2 +(z+l)2 =25. B. (S):(x+1)2 +(y—2)2+(z+1)2 =16.
C. (S):(x=1)° +(y+2)" +(z-1)" =34. D. (S):(x+1)° +(y-2)" +(z+1)" =34.

Trong khong gian Oxyz , cho mit phang (P):x+y-z-1=0 va hai duong thang

Al:x—_lzlzz, A, :K:X:Z—H. Biét rang d,,d, nim trong mit phang (P),cét A, vacach A,
-1 -1 1 1 1 3
S [ N S 7 : -
mot khoang bang -5 Goi u, =(a;b;1),u, =(Lc;d) lan luot la vecto chi phuong cua d,,d,. Tin

S=a+b+c+d.
A. S=0. B.S=2. C.S=4. D. S=1.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 53:

Céu 54:

Céau 55:

Céau 56:

Cau 57;

Céau 58:

Céau 59:

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Trong khong gian véi hé truc toa dd Oxyz , cho duong thing d : x-1 = yT_l = il cat mit phing

2
(P):x+2y+z-6=0 tai diém M . Matcau (S) cotam 1(a;b;c) véi a<0 thudc duong thing
d va tiép xuc voi miat phing (P) tai diém A. Tim tong T =a+b+c khi biét dién tich tam giac
IAM bing 3+/3.
A T=-2. B.T:%. C. T=8. D. T =0.

Trong khong gian toa ¢ Oxyz, cho diém A(2;4; 2) va mit cau x* + y? +(Z + 2)2 =1.Goi S la
tap hop cac dudng thiang trong khong gian di qua diém A cét mit ciu tai hai diém phan biét B,C
thoa man AB+AC =12. Sé phan tircia S 12

A. 3. B. 0. C. L D. 2.

Trong khong gian Oxyz , cho mit phang (P):2mx+(m”+1)y+(m’-1)z-10=0 va diém
A(2;11,-5). Biét rang khi m thay d6i, ton tai hai mat cau c¢6 dinh tiép xic voi mat phang (P) va
cung di qua A. Tong ban kinh ctia 2 mit cau d6 bang:
A 1243. B. 122 C. 1043, D. 1042
Trong khong gian véi hé toa dd Oxyz , cho ba diém M (6;0;0), N (O; 6;0), P(O;O; 6). Hai mat
cau cb phuong trinh (S,):x2+y*+22-2x-2y+1=0 va
(S,):X*+y®+2* —8x+2y+2z+1=0 cét nhau theo duong tron (C). Hoi c6 bao nhiéu mit cau
c6 tam thuc mit phang chira (C) va tiép xtic v6i ba duong thing MN, NP, PM .
A 1. B. 3. C. V6 sb. D. 4.

X=-2

Cho hai duong thang d:{y=t (teR) , A
z2=2+2t

X=3 y-1 z-4
1 -1

va mat phang

(P):x+y—-z+2=0. Goi d’, A" lan luot 1a hinh chiéu cua d va A Ién mit phing (P). Goi
M (a;b;c) la giao diém cua hai duong thang d’ va A’. Biéu thic a+b.c bang

A 4. B. 5. C. 3. D.6.

Trong khong gian Oxyz , cho mit cau (S):x*+y’+2°—2y+2z+1=0 va hai diém A(2;0;0),
B(3;1;,—1). Hai mit phang (P) va (P’) chua dudng thing AB, tiép xuc voi (S)tai T vaT'.
H (a;b;c) la trung diém doan TT'. Tinh a+b+2c.

A. a+b+20=g. B. a+b+20=—g. C. a+b+20=—1. D. a+b+20=l.
3 3 2 2
Trong khong gian vai hé toa do Oxyz , cho mat cau (S):(x—1)" +(y+1)° +(z—-2)" =9 va diém

M (1;3;-1). Biét rang cac tiép diém ctia cAc tiép tuyén ké tir M téi mat cau da cho ludn thudc

mot duong tron (C) cotam J(a;b;c). Tinh 2a+b+c.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 60:

Céau 61:

Céu 62:

Céau 63:

Céau 64:

Cau 65;

A B 22 c. > D. 22
Trong khong gian Oxyz , cho hai mit cau (Sl),(Sz) ¢6 phuong trinh lan luot I3
(S,): X2 +y?+22=25,(S,) : x> +y* +(z-1)* =4. Mot dudng thang d vudng goc véi véc to
u = (L —10) tiép xtic v6i mit cAu (S,) va cit mat cau (S,;) theo mot doan thang c6 do dai bang 8
. Ho1 véc to nao sau day 1a véc to chi phuong cia d ?
A u;=(3L43). B. u, =(LL6). C. u,=(LL0). D. u, =(£L—3).
Trong khong gian véi hé toa do Oxyz, cho hai mat phang song song (P):2x—y+2z-1=0,
(Q):2x—y+2z+5=0 va diém A(-11;1) nam trong khoang giita hai mat phang nay. Goi (S)
la mt cau di qua A va tiép xuc véica (P) va (Q). Biétkhi (S) thay doi thi tam | cta no ludn
thuoc duong tron (C) cé dinh. Dién tich hinh tron gici han bai (C) la

2r B. 4_7r 167 87

A —. C. —. D. —.
3 9 9 9

Trong khong gian Oxyz, xét so thuc me (0;1) va hai mat phang («r):2x—y+2z+10=0 va
(B): % + ﬁ + % =1. Biét rang, khi m thay d6i c6 hai mat cau cé dinh tiép xtic dong thoi vai ca
hai mt phang («),(8). Tong ban kinh cua hai mat cau dé bang

A 6. B. 3. C.9 D. 12.

Trong khéng gian Oxyz , cho mat cau (S): (x—1)?+(y+2)?+(z-3)*=27. Goi (&) la mat
phing di qua hai diém A(0;0;-4), B(2;0;0) va cat (S) theo giao tuyén 1a duong tron (C). Xét
cac khdi nén co dinh 1a tam cua (S) va day 1a (C). Biét rang khi thé tich caa khdi ndn 16n nhat
thi mat phang (a) c6 phuong trinh dang ax+by—z+d =0. Tinh P=a-b—d.

A P=-4. B. P=8. C. P=0. D. P=4.

Trong khong gian vGi hé toa do Oxyz , cho mait cau (S):(x—l)2 +(y_2)2 +(Z_3)2 :% va

x-4 y-4 z7-
2
d sao cho tir A ké dugc 3 tiép tuyén dén mit clu (S) c6 cc tiép diém B,C,D sao cho ABCD

duong thang d :

4 Goi A(Xy} ¥eiZy) (X >0) 1a diém nam trén dudng thing

1a tir dién déu. Tinh gia tri ctia biéu thitc P =X, + Y, +2, .
A P=6. B. P=16. C. P=12. D. P=8.

Trong khong gian v&i hé toa do Oxyz , cho ba diém P,Q,R 1an luot di dong trén ba truc toa do
1 1

Ox, Oy, Oz sa0 cho —— +—=+——;
OP® 0OQ° OR

=5 Biét mat phang (PQR) ludn ti€p xGc voi mat cau

1.3

(S)cé dinh. Pudng thang d thay doi nhung luén di qua M (5;7;0J va cit (S)tai hai diém
A, B phan biét. Dién tich 16n nhét ciia tam giac AOB 1a

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 66:

Céau 67:

Céau 68:

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

A. \15. B. \5. C. J17. D. 7.
Xx-3 y-1 z-

2 e A
3 T Co tat ca bao nhiéu gia tri

thuc cia m dé phwong trinh X* +y?+ 22 —4x+2my—2(m+1)z+m?+2m+8=0 1a phuong

Trong khong gian OXyz , cho dudng thing A:

trinh ctia mot mét cau (S) sao cho c6 duy nhat mot mit phing chira A va cit (S) theo giao tuyén
13 mot dudng tron c6 ban kinh bang 1.

Al B. 6. C.7. D. 2.

Trong khong gian Oxyz , cho hai mat cau (S,):(x—1)%+(y-1)?+(z-2)*=16 va (S,):
(x+1)%+(y-2)* +(z+1)* =9 cit nhau theo giao tuyén 1a mot duong tron véi tam 13

I (a;b;c). Tinh a+b+c

A.Z. B. —1. C.E. D. 1.

4 4 3
Trong khong gian véi hé truc toa do Oxyz , cho diém M (-3;3;-3) thuoc mit phang
(a):2x—2y+z+15=0 vamatcau (S):(x-2)"+(y—3)° +(z—5)° =100. Puong thang A qua
M, ndm trén mat phang () cét (S) tai A, B sao cho d6 dai AB I6n nhat. Viét phuong trinh
duong thang A .

A x+3:y—3:z+3l B x+3:y—3:z+3l
1 1 3 1 4 6

C. x+3=y—3=z+3. D. x+3:y—3=z+3.
16 11  -10 5 1 8



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 1;

Cau 2:

Cau 3:

Céau 4:

Cau 5:

DAP AN CHI TIET

Chon C
Tacé:d(M,(P))<MA

Nén d(M,(P)) _=MA khi A lahinh chiéu cua M trén mt phing (P).

Suyra AM L(P)= AM =(-3;-3;-3) la vecto phap tuyén cua (P).

(P) diqua A(L7;2) vanhan AM =(-3;-3;-3) la vecto phap tuyén nén c6 phuong trinh
—3(x-1)-3(y-7)-3(z-2)=0=x+y+z-10=0.

Chon B

Cfug=(212) .
Taco: { =Uy.n, =2.1+1.2+2.(-2)=0.
ne =(1,2,-2)

Do d6 duong thang d di qua diém M (1;0;-3) va song song véi mit phang (P)nén ta co
|1+2.0-2.(-3)+1| 8

khoang cach giira d va (P) la d(d;(P))=d(M;(P)) \/12+22+(_2)2 3

Chon B
Goi M la giao diém cua (S) véitruc Oz .Taco M €Oz = M (0;0;t). Ma M €(S) nén:
t=-2-v17
02+02+(t+2)2=17 c>(t+2)2=17<:>|t+2|=\/1_7<:> \/_
t:—2+\/1_7

Suy ratoa do céc giao diém 1: A(0;0;-2-V7), B(0;0;-2++17) = AB =217 .

Chon C
Taco Gd =(3;-5;—-1) la véc to chi phuong cia d .

N, =(2;0;1) 1a véc to phap tuyén cia (P). [@,n(p)}z(—s;—alo).
Do A vuéng géc véi d va song song véi (P) nén u= (1;1;-2) 1a vécto chi phuong ctia A .

x-1 y+3 z-4
1 -2

Khi d6, phuong trinh cua A la

Chon A
Puong thang d di qua M (0;—12) va ¢6 véc to chi phuong u=(L-1-1).

MI (L4;3)=| MI,u|=(-14-5).

:R:d(l'd):[w’a]Z\/(_1)2+42+(_5)2 \/E
’ Ul (L) ()

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 6:

Cau7:

Céau 8:

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Chon C
Pudng thing A c¢6 vec to chi phuong 1 u, =(1;2;3).
Mit phang (P) ¢6 vec to phap tuyén 1a E = (2;—1;0) :
Goi (d) 1a duong thang di qua A, vudng goc véi A va song song véi mit phang (P).
Goi Q 12 mot vec to chi phuong cua duong thang (d), ta co:

U 1 U —

T oy, = [u n } (3;6;-5).
U 1 Ny

Puong thang (d) qua A(L;3;1) va ciing nhan a=(—3;—6;5) lam vec to chi phuong nén cé

Xx=1-3t
phuong trinh 1a < y =3-6t (teR).

z=1+5t
Chon A
Puong thang d di qua diém M (—l; 2, —3) va c6 vécto chi phuong a= (2,15-1).

‘ , a [Am.a]
Ban kinh ctia mat cau (S) c6 tm A va ticp xuc v6i duong thang d 18 R=d(A,d)= T
a

Taco: AM =(-2;4;-6), a=(2L-1) suyra [m,a]z(z;—m;—lo).

Vay R=d(A,d)=‘[Al\f’a] 2+ (1) (0] ~5\2.

g Jz +12 (—1)2

Chon A

Mt cdu (S):(x—1)° +(y—2)" +(z+1)" =45 c6 tam A(L2;—1) va ban kinh R=35.

Mit cau (S)cédt mat phang (P) theo giao tuyén 1a duong tron c6 tam I (a;b;c)nén 1 14 hinh
chiéu vudng goc ciia A trén mat phang (P).

buong thang Al di qua A, vudng goc véi mat phang (P) nén Al c¢6 vecto chi phuong 1a

=(31-1).

X=1+t
Phuong trinh duong thang Al c6 dang: {y =2+t .
z=-1-t
X=1+t t=3
e s eia s | Y= 24T X=4
Toa d¢ cua I la nghiém cua h¢: SN 1(4,5-4)
z=-1-t y=5
X+y-2z-13=0 z=-4

Taco a+b+c=4+5-4=5.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau9: ChonB
Goi A l1a duong thang can tim. Gia stt A cat d,;d, lan lugt tai A va B

Do Aed, = A(-3+2a;-2—a;-2-4a); Bed, = B(-1+3b;—-1+2b;2+3b)
= AB(2-2a+3b;1+a+2b;4+4a+3b)

A(-5-12)

Do A L(P)= AB//n,(L23) =1 l+a+2b=2k =1b=-2 =
B(-7;-5-4)

2-2a+3b=Kk a=-1 {
4+4a+3b=3k k=-2

Puong thing A di qua A va nhan vecto nT, lam vecto chi phuong c6 phuong trinh Ia:
X+5 y+1 z-2
1 2 3
Cau 10: Chon B
Puong thang vudng goc voi mit phang néu vecto chi phuwong cuia duong thang cing phuong voi
vecto phap tuyén ctia mit phang.

Dudng thing d c6 mot vecto chi phuong 1a U = 1; -2;1).
Mit phang (T) c6 mdt vecto phap tuyén la E = (1 v 1 2). Do %;ﬁ _TZ ;t% nén u khong cung

phuong véi E .Do d6 d khong vuong goc voi (T )

, . — 1 -2 1, -
Mat phang (P) c6 mot vecto phap tuyén la n, = (1 ;-2 1) . Do 1=—2 :i nén u cung phuong
voi E. Do d6 d vudng goc véi (P).
c 12 . A , X 1x 1 -2 1 = .
Mit phang (Q) c6 mot vecto phép tuyénla n, =(1; -2; -1). Do (=T en u khong cung

phuong véi I’l_(; . Do d6 (d) khong vudng gbc véi (Q) .

, . — 1 -2 1 ., - N
Mit phang (R) c6 mét vecto phép tuyén 1a ng =(1; 1; 1). Do [*Fpnenu khong cuing

phuong vé6i N, . Do dé (d)khong vuéng goc véi (R).

Cau 11: ChonB
Mit phang (P) nhan n = (1;2;3) 1am vécto phap tuyén.

Mit phing (Q) nhan n, = (m+1;m+3;6) lam vécto phép tuyén.

Theo gia thiét ta c6 (P)//(Q) <

m+1 m+3 6 1 {m=1
T - om=1.

=—#%-&
1 2 3 1 m=0
Cau 12: Chon A
Puong thiang d di qua diém M (—1;1;0) va c6 mot véc to chi phuong 1a u = (2,1-3).

MA = (2;-2;0). Taco: [m, ﬁ] = (6; 6; 6) cung phuong véi n= (L11).

chua d vadiqua A nénnhan n=(L1L1) 1am mot véc to phap tuyén,

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 13:

E LEARN

Phuong trinh mét phang (P) la: 1.(x-1)+1.(y+1)+1.(z-0)=0< X+ y+z=0.

Chon A
Cach 1:

Taco E(B; 1;-2) 1a véc to chi phuong ctia dudng thang AB .

X =3t
Phuong trinh tham sb ctia dudng thang AB1a {y =t

z=4-2t
(ﬁédrABca(P)wiTCﬁm4—2ﬂ.Do1'e(Py2x+y+22—1:0:>t:%;.
Khi do
T|-7,— .26 :TA YZﬂ TA——7\/_ B 10E£ :TB:—loﬂ.

3'3 3 3 3 3 3 3

Taco TC°=TATB = 9730 TC = 145_

14[

Diém C thuoc mit phang (P) va cach diém T ¢ dinh mot khoang ——

145
=

Vay C ludn thudc mot dudng tron ¢ dinh ban kinh r =
Cach 2:

TA_d(A(P) 7 o
Taa)?g- a(—?—jj—i6,AB-JTZ.

Gia stir AB cit (P)tai T.SuyraAnamgiitaBva T .
Khi do ta co

7\14
980 1445

TB-TA=14 |TA= 3
—=TC?=TATB="—=TC="1-

7 =
TA=-TB J 9 3
10 T - 10V14 314

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 14: CheonC

Céu 15;

Céau 16:

Mit cAu (S) tam 1(;0;1), ban kinh R =12 +0? +(~1)2-1=1,

Goi K la hinh chiéu vudng goc cua | 1én d.

K ed nén ta co thé gia st K (t;2+1t;—t)

IK=(t-L2+t;—t+1), E = (L1 -1) 1a mot vécto chi phuong cua duong thang d
IK Ld @R.@zO@t—l+2+t+t—1=0 =1=0.= K(0;2;0)

AITK vudng tai T ¢6 TH 1a duong cao nén IT? = IH.IK .

e IHoL (|K:\/6):>mzém.GiésﬁH(X;y;Z)

NG

>
[
[HEN
I
N
Nt
>
I

Vay H(5;1;‘—5j
63 6

<
|
o
I
CD_I P ol cn_l -
[N}
<
I

N

+
[HEN
I

Chon D

Mt cau (S)co: Tam | (=12;3), bankinh R=+17-m.
-2-2+6-8
J22+ (-1 + 22
(B)N(S)=d(1;(8))<ReV1IT-m>2 <m<13(*)

Mat khéc, (B8)"(S)=C(H,r) cb chu vi bang 8z nén r =4.

hay VR? —d? =4 < I3—m =4 < m=-3 thoa man (*). Vay m=-3.

Chon D

Khoang cach d (1;(8)) =

P

Thuee hién swu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”

E LEARN



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 17:

Céau 18:

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Goi A la dudng thang cé dinh ndm trong mat phang (P).
Tacd m(x—y—3z +8) + (x+y—z—2)=0 nén phuong trinh A thoa mén hé sau:

X=2t-3

X—-y-3z+8=0
{ Y .Chon z =t suy ra A c6 phuong trinh § y=—t+5.

X+y—-2-2=0
y z =t
Goi K la hinh chiéu cua A trén A.

KeA=K(2t-3; -t+5;t) = AK = (2t+1; —t+7;t-7).

AK.U,=0=2(2t +1) + (-1)(-t+ 7) +t - 7=0= t=2 =K (1;3;2).
Goi H la hinh chiéu cua A trén mat phang (P). Tacoé A L(AHK) ma A cb dinh, diém A cb
dinh nén mat phang ( AHK ) cé dinh.

Khi m thay dbi ta luén c6 AHK la mot goc vudbng. Do AK c6 dinh nén diém H ludn nam trén
duong tron dudng kinh AK = 54/3.

Chon B

d; ¢6 véc to chi phuong a=(—1;1;1)va‘1 di qua diém A(2;0;0).

d, co véc to chi phuong \7=(2;—1;—1) va di qua diém B(0;1;2).

Ta co: [G,ﬂ:(o;l;—l), AB =(-2;1;2), [G,\?].ﬁ:—hﬁo:dl va d, chéo nhau = c6 duy

nhat mot mat phang (P) song song va cach déu d,,d,.
(P) di qua trung diém | (1;%;1} cua doan AB va nhan [l],\?] = (0;1;—1) lam véc to phap tuyén,
vay (P):2y-2z+1=0, chi c6 diem N (P),

Goi (P) la mat phang can tim ¢6 vecto phap tuyén 1a n.
Puong thang d,, d, c6 vecto chi phuong Ian lugt 14 u, = (3;-1;-1) va u, = (1;1;-1).
Mt cdu (S):(x—1)° +y*+(z+2)" =6 co tam 1(1;0;-2), ban kinh R=+/6.

. {(P)//dl :{Muj _

(P)//d2 Suy ra n cung phuong véi [ul,uz].

nlu,
Cé [u?@} =(2;2;4), nén chon n=(1;1;2).
Khi d6 phuong trinh tong quat cia mat phang (P) co dang: x+y+2z+d =0.
1+0+2.(-2)+d
_heor2(2)ed_ g
V12 412 4 22

Mat phing (P) tiép xtc véi mat cau (S) <d(1,(P))=R

Vay ¢6 hai mit phang théa man dé 1a (R): x+y+2z-3=0 va (P,): x+y+2z+9=0.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 19: ChenC
biém B thuoc mat (P) nén B(2c-b-Lbjc) vi M(1;2;3) la trung diém BC nén
C(3-2c+b;4-b;6—c) . Do C thugc mat (Q) nén 3c—c-7=0<c=3b—7 . Khi do
B(5b—15;b;3b—7), C(-5b+17;4—b;13-3b). BC (-10b+32;—2b +4;—6b+20). ABC cén tai
A nén BC.AM =0<20b—60=0<>b=3=B(0;3;2). Pudng thing A di qua M(1;2;3) va
x-1 y-2 z-3
-1 1 B

B(0;3;2) c6 phuong trinh la

Céau 20: Chon B

Taco AB=(2;-2;4)= AB=26. Z 7]
. , A
Goi H 1a hinh chiéu vudng goc ctia B trén mit phang (P). " /

Taco d(B,(P))=BH <BA=2V6 = maxd(B,(P)) =26, dat dugc khi H = A.

Khi d6 mit phing (P)diqua A vanhan AB = (2;—2;4) 1a vécto phép tuyén.

Suy ra phuong trinh mit phing (P) 1a 2(x-1)-2(y—2)+4(z+1)=0< x-y+2z+3=0.
Céu 21: Chon A

Taco A(2;—l; 3) eA, A(Z;—l; 3) ¢Oz. Ma A ddng phang va khong song song voi Oz nén A

cat Oz tai mot diém. Goi M (0;0; ZO) 1a giao diém cua A va Oz.

Khi d6 A c6 mét vecto chi phuong 1a m(—2;1; z,-3).

(P):X-l— y—-2-4=0suyra (P) ¢6 vecto phéap tuyén 1a Neey
Vi All(P) nén AM.n, =0 < (-2).1+1.14(z,-3).(-1)=0 & z,=2.

=(31-1).

Suy ra AM = (-2,1-1). u= (a;b;c) ciing 1a mot vecto chi phuong cia A nén ta co:

-2 1 - o c

Céu 22: ChonC

X=t
Phuong trinh tham s6 ciia d ;4 y = -1+ 2t (teR).
z=2-t

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
288 Mot san pham ctia nhom “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Gia st A 1a giao diém cua d va (P)= toa do cia A la nghiém hé phuong trinh:
X=t
y=-1+2t
z2=2-t
X+y+z-3=0

Léy diém B(0;-12)ed, Goi H 1a hinh chiéu cia B trén (P).

= A(L11).

X=t'
Duong thing A chira BH vudng géc véi (P) c6 phuong trinh A:{y=-1+1t' (t'eR).

z=2+t'
x=t'
PRy n \ Cx , R . y=-1+t'
Khi do H :Am(P) — Toa d0 H 1a nghiém cua hé phuong trinh 2 it
z1=2+
X+y+z-3=0

=H E—_1§j
3 33

Goi B’ 1a diém déi ximg v6i B qua (P)= B'(%;%;%j = ﬁ:(l;_g;Zj_

Puong thing d' d6i xtimg v6i d qua mit phang (P) di qua 2 diém A, B’ ¢6 véc to chi phuong

x-1 y-1 z-1

u= (L, -2;7) = d' ¢6 phuong trinh 14 = -

Céau 23: ChonB
Goi MN 1a doan vudng géc chung cua (d,) va (d,), M e(d,); N e(d,).

Khidé M (1+1;0;-5+t), N(0;4—2t';5+3t") va MN L (d,),MN L(d,).

X=1+t
Puong thang (d,):{y=0  c6 mdt vecto chi phuong 1a u, =(1;0;1), duong thing
Z=-5+t
x=0
(d,):4y=4-2t" c6 mot vecto chi phuong 1a u, = (0;-2;3).
z=5+3

MN =(~t-1; 4-2t';—t+3t'+10).

MNu =0 [-2t+3t'=-9 t=3
. <~ =
MN.u, =0 =3t +13t'=-22

Suy ra M(4;0;-2), N(0;6;2).

MN L (d,),MN L(d,)suyra {

Mt cau (x—a)2+(y—b)2+(z—c)2 =R? c6 duong kinh MN suy ra tam 1(2;3;0) la trung
diémcia MN.Suyraa=2;b=3c=0=>a+2b+c=8.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 24: ChonC
X=1+t
Cach1: Taco AB=(-2;0;-2)= AB:{y=2 (teR)
z=3+t

MeAB=M (1+t;2;3+t); M e(P)=1+t+2+3+t=0<t=-3.

Vay M(—2;2;0):>M—£:3.

BM /2

AM d(A(P)) p+2+3
M= am _d(B,(P))_|—1+2+u_3'

Céach 2: Do ABN(P)

Cau 25: Chon D
Tam | nimtrén d nén I (1+t;2-2t;2+t).

Mit cau di qua A va tiép xtic v6i mat phang (P) nén Al :d(l;(P)): R.
i+t-4+4t+4+2t+1
1+(—2)2+22

Al =d(15(P)) & \t? +48% +(t+1)

= 6t2+2t+1=@<:>9(6t2+2t+1)=(7t+2)2 St?-2t+1=0=t=1=1(2,0;3).

Vay ban kinh mit cau R= Al =3.

Cau 26: Chon C
Mit cdu tiép xuc ddng thoi hai duong thang va ¢ ban kinh nho nhat chinh 1a mat cau c6 dudng
kinh 1a doan vudng goc chung ctia hai duong thang.

. |A(4+3a;1-a;-5-2a) d, 14 chin d . ‘e ch 12 hai duone thi
uon .
o1 B(2+b;—3+3b;b) e d, a chan doan vuong goc chung cua hai g thang

Tacé AB=(b—3a—2;3b+a—4;b+2a+5) va
AB.U, =0 - 3(b—3a-2)-1(3b+a—4)—2(b+2a+5) =0 _ [a=-1
ABu,=0 (Ub-3a-2)+3(3b+a-4)+1(b+2a+5)=0 b=1 "

AB N2 +2% 4+ 4 _ %
B —

Khi do A(L2;-3),B(3;0;1) = 1(2;1,-1),R = -
Vay: (S): (x=2)* +(y-1)°+(z+1)* =6.
Cau 27: Chon A

(44 ~

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 28:

Céau 29:

E LEARN

X=1+t
Phuong trinh tham s ciia duong thang d 12 {y=2+2t.
Z=3+t

Puong thing d c6 vecto chi phuong 1a u, = (1;2;1).

Mit phang (a ) ¢6 vecto phép tuyén 1a n= (1;1; —1) :

Goi | la giao diém cua dudng thang d va mit phing ().

Taco: | ed =1 (1+t;2+2t;3+t).

Matkhéc | €(a) < 1+t+2+2t-3-t-2=0t=1=1(2;4;4).

Vi duong thing can tim A nim trong mit phiang (a) , ddng thoi vudng goc va cit dudong thing
d nén A di qua diém | (2;4;4) va ¢ vecto chi phuong E =[ﬁ,i] =(3;—2;1).

X-2 y-4 71-4

Phuong trinh chinh tic ciia A > 1

Déi chiéu dap an ta thiy dudng thang A, cla dap 4n A c6 viep (3;-2;1), va khi thay toa do

I (2;4;4) vao phuong trinh A, thi thoa man. Vay Chon A

Chon A

_[21-(-2)+23-1 5
22 4(-1)" + 22

Mat cau (S) tam I tiép xdc véi (P) nén c6 ban kinh: R=d(|,(P))

Phuong trinh mat cau (S) co tam | (1; —2;3) va ban kinh R=3 la:
(x—l)2 +(y+2)2 +(z —3)2 =9.

Chon B
Goi (S) la mat cau tam A(0;0;-2) va c6 ban kinh R..

Puong thing A di qua M (=2;2;3) ¢6 véc to chi phuong U =(2;3;2). b

Goila H trung diém BC = AH L BC.

[MA4] - {W:(z;z;l) _ .

Tacd: AH=d, = - = | MAU | =(=7;-2:10).
(h) u=(2;3;2) [ } ( )

i

YT () 1100
J2+3+22

+Ban kinh mit ciu (S) la; R= AB=+/AH?+HB? =/3* +4% =5,

= AH =

Vay phuong trinh mat cau (S) la: x> +y° +(Z + 2)2 =25.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 30: ChonD

Goi (@) 1a mét phang can tim.

Mit cu (S) c6 tam 1(—1;1;—2) va ban kinh R =+/3,

Pudng thing d va A ¢6 vecto chi phuong 1an lugt 1a u, =(1;2;-1) va u, =(1;1;-1).
Khodng cach ti 1 dén mat phing (a): d(1,(a))=[(V3) ~22 =+2.

Vi (@) song song v6i d va A nén (@) c6 vecto phap tuyén ﬁz[@, @]:(1;0;1).
Suy ra phuong trinh mét phing (@) c6 dang: X+2z+d =0.

Ta co: d(|,(a))=ﬁ@%=\/§©ld—3|=2@B:2232@{3 Zf

Vay phuong trinh mat phang () 1a: X+2+5=0 hogc X+2z+1=0,

Céau 31: ChonB

Tir toa do cac diém M va N suy ra phuong trinh duong thang MN 1a: x=y =z.
. . . X+y—-z-3=0
Goi A=MN m(P),tQadé A la nghiém héphu’ongtrinh{ y oS Xx=y=z=3.
X=Yy=1
Suy ra A(3;3;3).
Céac diém M, N, Q cung thudc mot duong tron nén tacé AM.AN = AQ”.
Véi AM =2+/3, AN =6+/3 thi AQ?=36< AQ=6.

Vay diém Q ludn thuoc mot duong tron cb dinh ¢6 tam A(3;3;3) va ban kinh R=6.

Céau 32: Chon D

Puong thang d di qua diém M (=12;2)va c6 vecto chi phuong U =(3;-2;2).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 33:

Céau 34:

Cau 35:

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Wz(—Z;O;S):[W,G]=(6;13;4).Goi H 14 trung diém AB= IH 1 AB.

‘[WG]‘ J36+169+16
‘ﬁ‘ B V9+4+4 =\/1_3'

Khoang cach tir tim | dén duong thing d 1a: IH =

2
Suy ra ban kinh R = IHH(%) =413+3=4.

Phuong trinh mat cau tam 1(1;2;-1) vaco bankinh R=4 1a (x—1)° +(y-2)" +(z+1)° =16.
Chon A

Mt cau (S) c6 tam 1(3;3;4), mat phing (e) co vecto phap tuyén n=(1;1;1),MI =(1;2;3).
Goi H lahinh chiéu vudng goc cia | 1&n A.Khidé d(1,A)=1H<IM.

Dé A cit mt cau (S) theo mot doan thing c6 do dai nho nhat < d (1,A)16n nhatkhi A L IM .
Khi d6 A c6 vecto chi phuong 1a U= [ﬁ, W] = (1; —2;1).

X=2+t
Phuong trinh duong thang A la: {y=1-2t.
z=1+t

Do d6 dudng thang di qua diém c6 toa do (4;-3;3).

Chon C

Dudng thang d di qua diém M (10;2) va cé vecto chi phuong U =(-4;11).

Taco: AM =(2,-3,0); [m U] =(-3,-2;-10).

Mit phang (P) chira diém A va duong thang d c6 vecto phap tuyén [m, U] =(-3,-2;-10).
Vay phuong trinh mat phing (P) 1a  -3(x+1)-2(y-3)-10(z-2)=0
< -3x—-2y-10z+23=0.

Chgn C
Dudng thang d di qua diém M (10;2) va c6 vecto chi phuong U =(-4;11).

Taco: AM = (2,-3,0); [m U] =(-3,-2-10).
Mit phing (P) chtra diém A va duong thing d co vecto phap tuyén [m, U] =(-3,-2;-10).

Viay phuong trinh mit phing (P) la  -3(x+1)-2(y-3)-10(z-2)=0
& —-3x—-2y-10z+23=0.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 36: ChonD

Mit cau (S)cé tam 1(-12;-3), bén kinh R=+/14-m, (1). Diéu kién:14-m>0<m<14,
Puong thing (A) di qua diém M (—1; 0; 2), ¢ vecto chi phuong U= (—1; 2; —2),W =(0;-2;5)

[om] Jes
3

Khoang cach tir tim | dén dudng thang (A) lad= H =IH,véi H la
u

trung diém AB .
Vi tam giac 1AB vudng cén, ta cd IBA=45°. Trong tam giac vudng IHB co:

sin45°=E=9:>R= _d == ‘130, (2)
IB R sin45 3
Tu (1),(2)= 14—m:%<:>14—m:%<:>m:%4. Thoa mén diéu kién
Viy m=—.
ay 9

Cau 37: Chon A
Mit phang (P) c6 vecto phap tuyén 1a fi =(11;1).

Goi A 1a duong thing cantimva A=And, B=ANd’
Vi Aed, Bed' néngoi A(-1-2t;t; —1+3t) va B(2+t; —1+2t"; - 2t')
= AB=(t'+2t+3; 2t'—t -1 —2t'~ 3t +1).

t’+2t+3_ 2t’—t—1_—2t'—3t+1
1 1 1

Do A_L(P) nén AB,A cung phuong <

t-t'=—4 [t=-1 [A(L-L-4)
= = = .
2t+4t'=2  [t'=1 B(3 1 -2)

Puong thang A di qua diém B va ¢6 vecto chi phuong fi=(LL1) nén c6 phuong trinh

Xx-3 y-1 z+2
1 1 1

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 38:

Céau 39:

Chon B
Goi d 1a duong thang can tim
X=3+2a
Phuong trinh tham sé cta d, 1a (d,):<y=-1+a
z=2-2a
Xx=-1+3b
Phuong trinh tham sé cua d, 1a (d,):{ y=-2b
z=-4-Db

-Goi A=dnd, = A(3+2a;-1+a;2—2a); B=d nd, = B(-1+3b;—-2b;—4-b)
= AB =(-4+3b-2a;-2b+1-a;-6-b+2a)
-Véc to chi phuong cua d, 12 u, = (4,-16)
Vi d song song v4i d,nén ta co AB cung phuong véi u:
—4+3b-2a _-2b+l-a

-4+3h-2a -2b+l-a -6-b+2a 4 -1 a=0
4 -1 6 —2b+1-a -6-b+2a b=0
-1 6
. 1-9). .- AR . Xx=3 y+1 z-2
:A(3,—1,2),B(—1,0,—4):> AB:(—4,1,—6):>(d). 2 = 1 = 5
Chon D

Goi A;B 14 hai diém thudc lan lugt A,vaA, sao cho AB la doan thang vudng goc chung giita 2

. « ; L AB ., , ...
duong. Goi M la trung diém AB . D¢ c6 mat cautam M bankinh R = > tiép xuc voi hai duong

thang A,VvaA,la mit cdu c6 ban kinh bé nhat.

Ta c6 toa do theo tham s6 ciia A; B lan luot 1a:

A2t -1t —1;2t —1) va B(2t, +1;2t, +1;t, +1) = AB(2t, -2t +2;2t, —t, + 2;t, — 2t, +2).

. - ‘ AB L u,
Co u,(2;1,2) va u,(2;2;1) 1an luot 1a 2 vecto chi phuong ciia A,vaA,nén< ot
AB L u,
(2t, -2t +2).2+(2t, -, +2).1+(t,-2t, + 2).2=0
(2t, -2t +2).2+(2t, -t +2).2+(t, - 2t, +2).1=0"
t1_10
8t, -9t +10=0 17 3 -7 3 -3 -3 7,—,—6 4 4
a o 7 o A =52 B = 0) AB(— ).
9t, -8t +10=0 N _-10 17 17 17 17 17 17 17 17 17
217
R_AB_1 (67 +4+4* V17
2 2
v , o A A , N 2 1 472'
Dién tich mat cau can tinh la S =47.R“ =4.x. > =—.
N A

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.

L
E Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 40: Chon D
Goi M (1-t;2+t;2t)e BC la trung diém cua canh BC.
AM =(-t-5t-12t-5); us =(-112).
Vi tam gisc ABC ddunén AM L BC va Ge AM, suy ra AM.uq =0.
= t+5+t-1+4t-10=0 =t=1,suy ra M(0;3;2); AM =(-6;0;-3).

Vi G la trong tdm tam giac nén
— 2

G= §m:(xG —Xai Yo — YarZo —Za) = %(—6;0;—3) =G(2;3;3)
Phuong trinh mp ABC c6 mét vipt 1a n= [m, Ug ] = (3; 15;— 6) = 3(]; 5— 2)
Phuong trinh dudng thing A di qua trong tdm G cua tam giac ABC va vudng goc v6i mit phing

(ABC) 12 X°2_Y¥Y=3_2°3
5 -2

Thir timg toa d6 diém vao ptdt A thi diém Q théa man.

Céu4l: ChonD
Tam gidc MAB can tai M = MA=MB =M nam trén mat phang (Q) la mit phang trung truc
cua doan AB.
Mt phiang (Q) di qua trung diém | (2;1; 2) cua AB vanhan E(Z; —2;6) lam vec to phép tuyén
c6 phuong trinh la: (Q):x—y+32—7=0.
Khi @6 M nam trén duong thang la giao tuyén ciia hai mt phang (P) va mat phang (Q).

. o ‘ {x—2y+22—10:0 {x—y+3z—7:0
= toadd M thoa mén h¢ phuong trinh = :
X-y+3z-7=0 y+2+3=0
Pit z=t=y=-3-t;x=4-4t = M (4-4t;-3-t;t). AM (3-4t;-5-t;t +1); AB(2;-2;6)

=[ AM, AB | = (-4t - 28,26t 16,10t +4).

Dién tich tam gidc MAB: S,,,.s = %‘[m ﬁ] = \198t? 132t + 264 .

Tir gia thiét suy ra J198t% —132t + 264 =114/2 <> 9> —6t +1=0 <> t :% .

V(’yitzltaduchiém M 8. 101 .Véy8=§—@+}=—1.
3 3 3 3 3 3

Céu 42: ChonB

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cach 1.

Ta c6 AB=(4;4;2). Biém H thuoc doan AB va khdng tring véi hai ddu mat nén ta gia sir
m=tﬁ,(0<t<l).

Khi d6 toa do Cita diém H 1a H (2+4t;1+4;3+2t) v AH =tAB =6t.

Tam ciia mét cau la trung diém cia AB c6 toa do 1(4;3;4), ban kinh R=1A=3.

Bén kinh dudng tron dy caanon la r=+vR*—IH? =,/9-9(2t - 1)’ Ji—t? .

Thé tich khdi non:

3
v =Lar2an :17&36.(t—t2).6t:36ﬁt2(2—2t)£36ﬂ.(wj -3
3 3 3 3

Ding thire xay ra khi va chi khi t =2— 2t<:>t_§ Khi @6 H(%l—lgj

3 3
Mt phang (P) qua H, nhian AB lam véc to phap tuyén c6 phuong trinh:

Z[X—E]+2[y 11]+[z 1;] 0 2x+2y+72—-21=0.

3 3
b=2
Do ds: {c=1 =b+c+d=—
d=-21

Céach 2

Taco AB= 4;4;2 .

Goi | latrung diém AB =1 4;3;4 .Bankinh mitcaula R=1A=3.

Gia st IH =t. Xét diém H’ ddi xtng voi H qua | thi mat phang qua H,H' cit mat cau voi
duong tron ¢ cuing ban kinh nén thé tich khdi non sé& Ion hon néu H nam khac phia A so véi
diém 1. Khi d6 chiéu cao cianonla AH =3+t 0<t<3 .

Bén kinh mat nén 1&: r =vR2 —IH? =9t
Thé tich khdi nén 1a: V:%n.rz.h:%n 9% 3+¢ :% 23+ 9r+27 .
Xéthamsd f t =—t5—3t2+9t+27

t=1

Co f't =—3t°—6t+9=0< .
t=-3 loai

Bang bién thién

t 0 1 3
£ + 0 -
32
A9 /’

:>ng%xf t =f1=32.Khido IH=1= AH =4.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

X=2+2t
Puong thang AB nhan u 2;2;1 lam vecto chi phuong nén c¢6 phuong trinh {y =142t
z=3+t
Suyra H 2+42t;1+2t;3+t .
t=2
. 2 2 2 2 3
Ma IH =\/(2t—2) +(2t-2) +(t-1) =1 9%°-18t+8=0< 5
t==
3
Vc’rit:z:>H QZl_l :>AH:2.V('rit:£:>H El—lg = AH =4
3 333 3 33

11,13
3'3

Khi d6, mat phang P di qua H[E

c6 phuong trinh la
2(x—%j+2[y—1—1)+(2—%j:0®2x+2y+z—21:0.

3
b=2
Dodé: i¢c=1 =b+c+d=-18..
d=-21

Céu 43: ChonB

e
. i
P L ] : g
| II
| g
o
.'/'. | ’ d /,'
o\’ ) g | /
| .
, |
oxz |/

; i

14,11 13] va nhan vecto U 2;2;1 lam vecto phip tuyén nén

Vi (P)//(xOz) nén duong thang d s& nam trén mét phang cach déu 2 mit phang (P);(x0z).

Do d6 d thugc mat phiang (Q):y—2=0.

Ma mat phang (xOy) vudng goc véi hai mét phang (P);(xOz). Do d6 c6 2 duong thiang d thoa

mén d& bai.
Cau44: ChonD
Thay toa @ M (2;—3;4) vao phuong trinh cua (P), d€ thay M (P).

Thuee hién swu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san phdm cia nhém “TU DUY TOAN HQC 4.0”

E LEARN



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

(7)) = % =26 <5, do @6 mat phang (P) cit mat cu (S) theo giao tuyén la

Taco d

mot dudng tron. Vay dudng thing di qua qua M , nim trong (P) va cét (S) theo day cung dai

nhat khi va chi khi dudng thing d6 qua tim H cua dudng tron giao tuyén.

X=1+t
Puong thang IH di qua | (1, 2,3) nhan VTPT cua (P) ﬁ(l; -2;1) lam VTCP: <y =2-2t.
z=3+t
X=1+t t=2
=2-2t X=3
Do vy taco H = IH ~(P) nén ta co hé: {” o hay H (3,-2;5).
z=3+t y=-2
X—2y+2-12=0 zZ=5
X=3+t
Vay dudng thang can tim qua H (3;-2;5) nhan MH (L1;1) 1am vtcp c6 dang <y =-2+t.
Z=5+t

Cau 45: ChonB

(S) cotam 1(-12;1), ban kinh R=1.

Puong thing MN nhan u = (1,0;1) 1am VTCP, (P) nhan fi, =(1-2;2) 1am VTPT.

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

sin(MN,(P))=——2- == = (MN,(P))=45°.

Goi H 1a hinh chiéu vudng géc cua N 1én (P).

Suy ra AMNH vuéng can tai H = MN = NH~/2 . Do d6 MN 16n nhit khi NH 16n nhét.
Ma NH 16n nhétkhi NH di qua tdm 1 cia (S), khid6 NH=NI+IH=R+IH.

IH=d(1,(P))=2 nén NH,_, =1+2=3. Vay MN_, =3V2.

Cau 46: ChonC

Goi U =(a;b;c) lamot VTCP cia duong thing A (a° +b*+c?>0).
HViAc(P)nénuln, = a-3b+5c=0 = a=3b-5c.
+) Mit cau (S) c6 tam O(0;0;0) va ban kinh R=2.

Goi H la hinh chiéu vuéng goc cia O trén AB.

Tacd OAB la tam giac déu canh R nén OH =RT\/§ -3.
[6.0€]

Hay khoang cach tir O dén duong thdng A bing OH =+/3 < ‘ﬂ =3.

< (a=b) +(b-c)’ +(c-a) =3(a’+b*+¢’) < (a+b+c)’ =0 <a+b+c=0.
Thay vao ta dugc
3b-5¢c+b+c=0 <b=c =a=-2c.
Chon ¢=-1, khi d6 b=—-1 va a=2. Ta dugc mot vecto chi phuong cua A 1a u=(2;-1;-1).
Xx=1+2t
Vay phuong trinh cia duong thang A 1Ay =1-t .
z=1-t
Cau 47: Chon B
Truwong hgp 1: A, B cung phia véi (Q):Goi M (X; y;z) théa AM =3.BM
X—2=3(x+2) X =—4
Suyra: 1y-5=3(y-1) < y=-1 =>M(-4;,-13)
z+3=3(z-1) =3

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 48:

Céau 49:

E LEARN

X=2+6t
Pudng thing MC qua C(2;0;1) vac6 VTCP u=MC =(6;1,-2) .Phuong trinh MC:{y =t
z=1-2t
Goi D(2+6t;t;1-2t) e MC.
De(P)=3(2+6t)+4t+5(1-2t)+1=0 < t=-1= D(-4;-13)
Truong hgp 2: A, B khéc phia véi (Q):G()i M (x;y;z) thoa AM =—3.BM
x—2=-3(x+2) X=—1
Suyra: \y-5=-3(y-1) <iy=2 =>M(-12,0)
z+3=-3(z-1) z=0
X=2+3t
Puong thing MC qua C(2;0;1) vacé VTCP u=MC =(3;-2;1).Phuong trinh MC:1y =2t
z=1+t

Goi D(2+3t;-2t;1+t) e MC.
De(P)=3(2+3t)+4.(-2t)+5(1+t)+1=0 < t=-2= D(-4;4,-1) = abc=16..

Chon B
X=1+t
Cé A(3;1,1),B(2;2;1) = Phuong trinh AB: {y =1+t
z=1

Goi K 1a giao diém cua AB va (P) = K(-1-11)
Co6 Mat cau (S)tiép xtc véi (P)tai H = HK latiép tuyén cua (S)
— KH?2 = KAKB =12 = KH = 24/3 khéng ddi

— Biét H chay trén 1 duong tron ban kinh 2+/3 khéng déi

Chon A
Puong thang d di qua M(l;—l;m) va co mot viep G =(1;1;2).

Mat cau (S) c6 tam I(1;1;2) va ban kinh R=3. Goi K Ia hinh chiéu vuong géc cia | lén
2
duong thang d thi K ciing 14 trung diém EF . Khi do: IK? + EZ =R?=9.Dé EF 16n nhét thi

_ ‘[U,W]‘ _ V2m? +12
F

IK nhé nhat. Ma IK =d (1,d) nén 1K nho nhit khi m=0.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau50: CheonB

A
d
M
A
/ Y
P N
. ) X=-1+2t
Tacéd:%:%z%: y=t  .Dodé Med=M(-1+2t;t;2+t).
Z=2+t

Vi A(1;-1;2) la trung diém MN = N(3-2t;-2-t;2-t).

Mat khac Ne(P)=3-2t-2-t-2(2-t)+5=0<t=2=>M(3;2;4) = AM =(2;3;2) Ia

mot vecto chi phuong cuia A.

Caub51: ChonD

®)

Goi M la diém ndm trén dudng tron giao tuyén cua (S) va (P). Tacod IM =R. Ap dung cong
thic tinh ban kinh mét ciu trong truong hop mét cau (S) giao véi mét phang (P) theo giao tuyén

la duong tron co6 ban kinh r la

IM?=R*=d’ ) +1° (*)

F1-22+2(-1)-2 s

Tacé: d, .\ =
e e (-2) 2

=1IH.

Tir (*) = R® =3 +5° =34. Vay phuong trinh mat ciu (S) théa mén yéu cau dé bai la
(x+1)" +(y—2)" +(z+1)" =34,

Céu 52: Chon A
Goi M la giao diém ciia mat phang (P) va duong thing A, =M (0;0;-1)

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc. LEARN
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

u,n, =0 b-1=0 (1
Do d,,d, nim trong mit phang (P)nén: {u ki j{a+ @)

u,n, =0 |c—d+1=0 (2)
Tir A, X__llz—lf%:u (~L-11),N(%0;0)
NG 20-a-+1] NG
d(dl’Al) = = —3 > = ==— (3)
[UpUA] 2 \/(b+1) +(a+1) +(b-a) 2
U U, |MN +2c—
d(dz,Al) ‘[—]2763 |d 2 ]'I :76 (4)

[u:u,]

Tr (1)=b=1-a.

Thay vao (3) [3-34| =£ < |6-6a|=+36a’ -36a+36 < a=0=>b=1
J(2-a) +(a+1) +(1-2a) 2

T (2)=d=c+1

J(d+1) +(1-c)’ +(c+d)

Thay vao (4) :>\/ ; [3 - - :g < |6c|=+/36¢% +36c+36 <> c=—-1=>d =0
(c+2) +(1-c) +(2c+1)

Vay S=a+b+c+d=0.
Céau53: ChonD

Xx=1+2t
Duodng thang d:{y=1+t ,(teR) covtep U, =(2;1;-1). Mt phang (P) co vtpt fi, =(1;2;1)
z=-t

Khi d6: Géc giira duong thang d va mit phang (P) 1a IMA

[ |2 1+1.2-1.1
sinIMA= 1 :—:>IMA 300.
g |-[fe|  [22 412+ \/ +2% 417
Tacs: IA=R= MA= 1A :RJ§
tan 30°

Ma SA,AM—3\/_<:>2IAMA 3f@*/2_ 2-3/83=R=16.

Mat khdc: |(1+2t;1+t;-t)ed va d(1,(P))=R
1+2t+2(1+t)+(-t)-6

a2+ (-)

V12 +22 417

=a=-1b=0,c=1.Vay T=a+b+c=0.

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau54: ChonC

Tir gia thiét ta c6 mat cau tim 1(0;0;-2), R =1. Tinh dugc Al =6>R, suy raA nam ngoai mat
cau. Goi A 1a duong théng di qua A va cit mit cau tai hai diém B,C .

Xét mat phang (AI ,A) cit miat cau theo giao tuyén 1a duong tron (C) .

Ta ching minh AB.AC = Al*—-R”,

That vay, goi la diém D d6i xtmg véi C qua | ,taco DB L AC.

Taco AB.AC = AB.AC - (AD+DB) AC = AD.AC + DB.AC = AD.AC (1).

Mt khic AD.AC = (AT +1B).(AT + IC) = (AT + IB) (AT -IB) = A’ - I5" = A" R (2).

Tur (1) va (2) suy ra AB.AC = Al* -R* =35 (3).

AB+AC =12 AB=5 [AB=7
AB.AC =35 S{AC =7v{AC =5

Suy ra BC =|AC - AB|=2=2R.

Tir trén suy ra A di qua tdm | , nhu vay c6 1 duong thang thoa man bai toan.

Céu55: ChonB
Gid sir mdt cau c6 dinh tiép xtic v6i mit phang (P) c6 dang

Theo gia thiét va (3) ta co {

(x—a)2 +(y—b)2 +(z—c)2 =R? v6i R>0.
Vi mit chu tiép xtc v6i mat phing (P):2mx+(m’ +1)y+(m*~1)z-10=0 va di qua diém
A(2;11;-5)nén
(2—a)’ +(11-b)* +(-5-c)" =R? (1)
2ma+(m®+1)b+(m?-1)c—-10
d(l;(P))z‘ (<)o' Yot0] (2)
2 2
Jam? + (m? +2)° +(m? -1)

(2)<:>‘m2 b+c)+2ma+b—c—10‘ :\/E.R(m2 +1)

(
mz(b+c—\/§R)+2ma+b—c—10—\/§R:0
=
mz(b+c+\/§R)+2ma+b—c—10+\/§R:O

Truong hop 1: mz(b+c—J§R)+2ma+b—c—10—J§R =0

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Vi v6i moi m ton tai hai miat cau cb dinh tiép xtc véi mat phing (P) nén
b+c—v2R=0 a=0 a=0
2a=0 < {b+c=+/2R olc=-5 .
b-c-10-42R=0 |b-c-10-b-c=0 |ph=/2R+5
Khi d6 (1)<:>4+(6—\/§R)2 =R? < R?~122R+40=0.
Vay téng ban kinh cta 2 mit cau 1a 122
Trudng hep 2: mz(b+c+\/§R)+2ma+b—c—10+\/§R:O
Vi v6imoi m ton tai hai mét cdu cé dinh tiép xtic véi mit phang (P) nén
b+c+v2R=0 a=0 a=0
2a=0 < {b+c=-2R ={c=-5
b-c-10++2R=0 |b-c-10-b-c=0 |p=5-.2R
Khi 6 (1) < 4+(6+V2R) =R? < R* +12¢2R+40=0 > R=-10V2vR=-2V2.
Vay tdng ban kinh ciia 2 mit ciu 1a 124/2 .
Cau 56: Chon C
Gid sirmit cau (S) cotdm | €(C) va tiép xtic v6i ba duong thing MN, NP, PM .
Goi H 1a hinh chiéu vudng goc ciia | trén (MNP).
Taco: (S) tiép xtc voi ba duong thing MN, NP, PM
< d(1,MN)=d(I,NP)=d(I,PM) < d(H,MN)=d(H,NP)=d (H,PM)
< H 1a tdm duong tron noi tiép hodc tim duong tron bang tiép ctia tam giac MNP .

(MNP) c6 phuong trinh 13 §+%+%:1 hay Xx+y+z-6=0.

(C)=(S,)N(S,) = Toa do cac diém thudc trén (C) thoa méan hé phuong trinh:
X2 +y?+2°-2x-2y+1=0

{xz +§2+z2 —8x+2§//+22+1:0 = X-2y-z=0.

Do d6, phuong trinh chira mat phing chtra (C) 1a ():3x—2y-2z=0.

Vi 1.3+1.(-2)+1.(-1)=0 = (MNP) L (a). (1). C6: MN =NP =PM =642 = AMNP déu.

Goi G la trong tm tam gidc MNP = G(2;2;2) va G la tim duong tron ndi tiép tam gidc MNP

. Thay toa d¢ ciia diém G vao phuong trinh mit phang («), taco: G e(a).

Goi A la dudng thang vudng goc voi (MNP) tai G .Vi {(MNP) L)

=>Ac(a).
Ge(a) ()
Khi do: VI eA=d(1,MN)=d(1,NP)=d(I,PM)=r

= Mit cau tam | ban kinh r tiép xtic v6i ba duong thang MN, NP, PM .

Vay c6 vo s6 mit cau c6 tdm thudc mit phing chira (C) va tiép xtic véi ba duong thing

MN, MP, PM .

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 57:

Cau 58:

Céau 59:

Chon B
Do d’ Ia hinh chiéu ciia d 1én mat phang (P) khi do d' 1a giao tuyén ciia mat phing (P) va mit

phing (&) chira d va vudng goc véi mét phang (P).
= Mot vec to phap tuyén ciia mit phang (o) 1a n o) = [ud, } (-3,2-1).

Phuong trinh mét phang () di qua A(-2;0;2) va c6 mot vec to phép tuyén n . =(-3,2-1) la

3Xx-2y+z+4=0. N
Do A’ lahinh chiéu ciia A 1én mt phang (P) khidé A’ lagiao tuyén cia mat phang (P) vamat
phing (B) chira A va vudng géc véi mét phang (P).

= mot vec to phép tuyén cua m3t phang () 1a n , = [Qﬁ] =(0;-2-2).

Phuong trinh mit phang (3) di qua B(3;1,4) va c mot vec to phap tuyén n :(O —2;-2) la

y+z-5=0.
X+y-z+2=0 x=-1
Toa d6 diém M 1a nghiém cua hé phuong trinh {3x—2y+2+4=0<<y=2 .
y+z-5=0 z=3

Vay M (-12;3) =a+bc=-1+23=5.

Chgn C
Puong thing AB di qua diém A(2;0,0) va c6 VTCP E=(1;1;—1) c6 dang:
X=2+t
AB:iy= +t (teR). (S) cdtam 1(0;1;—1) va ban kinh R=1.
z= -t
IT LAB 1K AB=—
{ , =(ITT")LAB. Goi K=(ITT')mAB<:>{IK'AB O.
IT' L AB K e AB

K(2 +t;t;—t)e AB,m:(2+t;t—l;—t+1) CIK.AB=2+t+t—-1+t—1=0t=0=K=A.

Taco, IA:4/22+(—1)2 +12=+/6, IALTT' va |;A;H thing hang. Mit khac, AIAT' vuéng tai T

12
nén theo h¢ thic lugng IH=IT = 1 |H=— IA—ﬂ (5 —l,lsz(1;§;—§j.

A Jb A 6

Vay a+b+2c:—%.

Chon C
. 1(3-12) S s
Taco: (S): . Khid6 IM =5>R = M nam ngoai mt cau.
x=1
Tam J(a;b;c) namtrén Ml :{y=-1+4t(teR) nén J(1;-1+4t;2-3t) .
2=2-3t

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Xét tam giac MHI vudng tai H ¢6:MI =5;IH =3 = MH =+/MI*—HI? =4,

12= 12+ 12:>HJ=E.|\/|J.|\/||=|\/|H2:>|\/|J=E
HJ? HM? HI 5 5

M (1;3;-1)
J(1,-1+4t;2-3t)

& (—4+4t) +(3-3t)° =% 1632t +16t> + 918t + 9t =%

Mat khac, { = MJ :\/(—4+4t)2 +(3-3t)’ :%

9 (Egj
o5t 501430 | 25 | L 2525

25 25 25

Vaéi J 1;E;§ thi 1J :g< IM . Véi J 1;139-_73 thi 1J = V1097
25 25 5 2 5

4
Vay J 1;E;§ nén: 2a+b+c:8—.
25 25 25

Céu 60: Chon C

Hai mit cau , c6 tam lan luot 1a 14 goc toa d6 O, diém | va ban kinh 1an luot 12
R =5R, =2.

Goi A 1a tiép diém cia d va , taco IA = R2 = 2.

Vid cit (Sl) theo mot doan thang c6 do dai bang 8 nén

d(0:d)= Rf—@j _J25-16=3.

Vi d Lu=us =(L1x), taco:
Ol +IA>0A>d(0,d) »>1+2>0A>3=0,1,A thing hang.

ﬁz%aﬁa:(o;o;?,): A(0;0;3).

Do d6 d(O;d)‘[o‘ile] Z\/iz/_%z?uzx:o:ﬁd =(1,1;0).
d

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 61:

Cau 62:

Chon D

Ban kinh mat chu (S): R=d((P),(Q))==. |5_(_1)| =1
2 \/ ~1)* 422

Tam | cua mat cau (S) nam trén mat phang (R ) cach déu (P) va (Q).

Phuong trinh mat phang (R): 2x—y+2z+2=0

Tam | ciia mat cau (S) nam trén mat cau (S) co tim A ban kinh R=1A=1

2.(-1)-1+21+2] 1

2% 4+ (—1)2 422 3

Goi K la hinh chiéu cua A trén (R) = AK =d (A,(R))=

Tam | cua mit cau (S) ndm trén duong tron (C) la giao cia mat cdu (S') va mat phang (R)
2
co tdim K vaban kinh r =Kl =+ Al? - AK? = [1° - 1 2\/_

Di¢n tich hinh tron gisi han bsi (C) la: 7’ ?ﬁ

ChonC
Tacé (B):

+1L —1=0<(B):@-m)x+my+(m-m*)z—m+m?*=0.

3=
|—‘|N

Goi |(Xy;Y0;Z,) 12tdm, R 1a ban kinh mit cu tiép xtc ddng thoi véi ca hai mat phang
(@).(B).Khido: R=d(1,(a))=d(1.(8)).

‘(1—m)x0 +my, +(m-m?)z, —m+m2‘ - ‘(1—m)x0 +my, +(m-m?)z, —m+m?

J@-m)? +m? + (m—m?)? (m?—m+1)’

d(1.(8))=

(L—m)x, +my, +(m—m*)z, —m+m?
_ XO 0 0

m? —m+1

bt (m—l)x0+my0+(m—m2)zo—m+m2

m’ —m+1 =k=R=|

Ta can tim (Xy; Yy;Z,) a0 cho

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

(L—m)x, +my, +(Mm-m?)z, —m+m?* =k(m* —m+1),vm

& (1-25)m* + (=%, + Yo + 2, —1)M+ X, =km? —km+k, vm

1-z,=Kk X, =k I(k;k;l—k)
SIXt+ Y+, -l=-k<=y, =k =
R=[K
X, =K z,=1-k

[2k—k+20-K)+10] _ f12—K|
J22+(-D)*+2° 3

12-k=-3k [k=—6 [1,(-6;-6;7),R =6
f— f— .
12-k=3k  |k=3 |1,(33-2),R,=3

Khi dé: R=d(l, () =d(l,(8)) < |k| =

Téng ban kinh ctia hai mat cau bang 6+3=09.

Cau 63: ChonD
Mt cau (S) c6 tam 1(L-2;3) vabén kinh R =343.
x a.0+b0+4+d=0 d=-4
Vi («) di qua 2 diém A(0;0;—4), B(2;0;0) néntacé & .
a.2+b0-0+d=0 a=2
Goi r, h lan luot 1a ban kinh day va chiéu cao cua khdi non. Khi dé thé tich caa khéi non 1a

V =17rr2h .
3

Tacé h=d(l,(a)) =VR2—r? =27 -1 :>V:%7rr2\/27—r2.
Pit t=+/27-r2 = r2 =27-1?, didu kién: 0<t<33.

R BN
KhldOV—gﬂ'(27 t)t,(0<t<3J§).

t=3(n)

1
Tacé V' == z(27-32)=0 .
37 ) C{t=—3(l)

Bang bién thién:

t 0 3 3\/3
V' + 0 —
0 0
Thé tich khdi nén 16n nhat khi t=3=r?=18=h=3,
a—-2b-3+d
Mt khéc h:d(l,(a))zgzl%
JaZ+b®+1
a=2
Ma {d - 4:>|—2b—5|=3\/5+b2 <bh?P—4b+4=0<=b=2.

Vay P=a-b-d=2-2+4=4.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau64: ChonC

@ 4>

Goi | 1a tAm ctia mat cau = | 1 2 3 Goi O 1a giao diém ctia mit phang (BCD) va doan Al .

Khi d6 O 1a tim dudng tron ngoai tiép tam giac BCD.

bat AI:X(X>\/%J . Ta c6 AB=+AI*’-IB* = Xz—% : |BZ=|o.|A:|0:§—4

X

—0OB=+/1B (3xj2

— BD? = OB? + OD? — 20B.0D.c0s120° = 30B% = BD = /30B = 3(E—@j

3 9x?

Do ABCD la tir dién déu nén AB=BD:>\/x2—E = B[E—QJQXZ—E—M—@
3 3 9x 3 3x?

& 3x* ~56x° +196 =0 < Xzz%:x:ﬂ Goi toa do diem A(4+3;4+2;4+1)
x* =14

Suy ra Al =14 & \[(4+3t-1)° +(4+2t-2) +(4+1-3) =14

, ~ t=0 A(4;4;4)
<14t +28t+14=14 &
t=-2 A(-2;0;2)

Do X, >0 nén diém A c6 toa do A(4;4,4) = P=12.
Céu 65: Chon D
Goi H 1a hinh chiéu vudng goc ctia diém O trén mit phang (PQR).

L. 11 11 11
Dé tha = + + suyra —— == hay OH =22 .
“UY o7 "op? "oQ? or? Y opzTg ™ V2

Khi d6 suy ra mt phing (PQR)luén tiép xtic véi mit ciu (S) tam O, ban kinh R=24/2.

Taco OM = ,%+%+O:1< R nén diém M nam trong mit cau (S)

Goi | 1a trung diém ciia AB, do tam giac OAB cantai O nén S, = %OI .AB .

Piat Ol =x, vi Ol <OM nén 0<x<1va AB=28-x2.

Taco S,ou :%X.Z\/8—X2 = Xy/8=X* =~/8X* — X" .

Xétham sd f(x)=8x"—x* voi 0<x<1.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Cau 66:

E LEARN

Co f'(x)=16x—4x° =4x(4-x*)>0 véimoi xe(0;1] = f(x)<f(1)=7.

Suy ra dién tich ctia tam gidc OAB 16n nhét bang J7 dat dugc khi M 13 trung diém ctia AB .

Céach 2. S,ous :%OI.AB — X+/8— X% =+/8x% — x* =\/7x2+x2 (1—x2) <7 véi wxe(0;1].

Chon D

Diéu kién cua m dé (S) la phuong trinh mat cau 1a
m>+/3
m<—/3

Mit cau (S) cotam 1(2;—-m;m+1), R=ym’-3

2? +(—m)2 +(m+1)2 —(m2 +2m+8)>0<:>

Goi (P) 1a mat phang chira A va cit (S) theo giao tuyén 1a mot dudng tron (C) c6 ban kinh
Ric) =1 thi mdit phing (P) 6 vécto phép tuyén n=(asb;c) véi (a®+b*+c>0 ).

Vi mit phang (P) chua dudng thang A nén NUs =0
<a+3h-c=0<c=a+3b=n=(a;b;a+3b)

Mit khac A(3;1;2)e(P)=(P):a(x-3)+b(y-1)+(a+3b)(z—2)=0

Hay (P):ax+by+(a+3b)z—5a—-7b=0.

Theo gid thiét d (1,(P)) = R® ~RE,) =Vm* —3-1=m’ -4

Vay c6 diéu kién:

2a—b 3b 1)-5a-7b -2 2b

2a—bm+(a+3b)(m+1)-5a ‘:M@ (m=-2)(a+2b)| _
Ja% +b’+(a+30) J/2a% +100° + 6ab

= Néu m=2 dang thic ludn dung, tirc vo sé mit phang.

= Néum=2taco

(m—2)(a+2b)2 =(m+ 2)(2a2 +10b? +6ab)
< (m+6)a’+2(m+10)ab+(6m+28)b* =0

m’ -4

= Néum=-6=8ab-8b’=0 <:{ 0 ¢6 hai mit phang.

» Néu m=-6, diéu kién 1a

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
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m=-2
A, =0 (Mm+10)° —(m+6)(6m+28)=0<|  34.
5

Vay c¢0 hai gia tri thyc cia tham s6 m thoa man.

Cau 67: ChonD
Cach 1: Mat cau (S,)c6 tam 1a 1,(1;1;2)

Xét hé¢ phuong trinh:

(x—DZ+(y—DZ+(L—32:16¢$ X2+y2+22-2x-2y-4z-10=0 (1)
(x+D*+(y-2)%+(z+1)° =9 X2 +y*+2°+2x-4y+22-3=0 (2)

LAy trir ta duoc: 4x—2y+62z+7=0 (P) = duong tron tdm | thudc mat phang (P).

Goi d 1a duong thang di qua I, va vudng goc véi mat phang (P).

Xx=1+2t
Phuong trinh dudng thang d 1a:{y=1-t .Khido, | =d N (P).
z2=2+3t
1
X=—=
2
4Xx—-2y+62+7=0 7
X=1+2t y=7
Xeét h¢ phuong trinh: o 4 :|(_1;Z;_1)
y=1-t N 24" 4
7=2+3t 4
=3
4
:a+b+C:—1+Z—l:L
2 4 4

Cach 2: Mat cau (S,)c6 tam 1a 1,(L,12), ban kinh R, =4 ; mat cau (S,)co tam 1a 1,(~12;-1)
bmkmhRf:3:4Jf:$Q

Gia st M la diém thuoc duong trontam |, x=II,,y = II,. Khi d6, x+y= 1,1, =14 va

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 68:

42—X2=32—y2@xQ—yQ=7<:>(X+y)(><—y)=7é><—y=g
X _1:%-(_2) X :_%
x+y=+14
ix—@ ST =3 ey =30 oy =T
_ :\/ﬂ = 1 1 _4 112 I _4' |_4
2 3 —1
ZI —221(—3) ZI :I
:a+b+c=—1+z—l=1.
2 4 4
Chon B

Taco: Mat cau (S) co tam 1(2;3;5), ban kinh R =10.

d(1(a)) = 22223558 6 R (0)n(S)=C(H:r), H 1ahinh chiucua I Ton (a).

22 +(=2)" +212

Goi A, la duong thang qua | vavudng goc véi (a) = A, ¢ VTCP I3 u, =(2-2;1).

X=2+2t
= PTTS A, :qy=3-2t. Toa d§0 H la nghi¢m cua hé: Z_S ) =y=7
=5+
=5+t z2=3

2x—-2y+2+15=0
= H(-2;7;3).

Tacd AB c6 do dai 16n nhat < AB 1a duong kinh cua (C) < A=MH.
Duong thing MH di qua M (-3;3;-3) vac6 VTCP MH =(1;4;6).

X+3 y-3 z+3
4 6

Suy ra phuong trinh A:

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 1:

Cau 2:

Cau 3:

Cau 4:

Cau5;:

Cau 6:

DANG 7. CUC TRI LIEN QUAN PEN PUONG THANG

Trong khong gian véi hé toa do Oxyz cho diém A(2;-1-2) va dudng thang (d) c6 phuong
x-1 y-1 z-1
= =
va khoang cach tir d toi mat phang (P) 1a 16n nhat. Khi d6 mat phang (P) vudng goc véi mit

trinh

.Goi (P) lamat phang di qua diém A, song song véi dudng thang (d)

phing nao sau day?
A x-y-6=0. B. x+3y+2z+10=0.
C. x-2y-3z-1=0. D. 3x+z+2=0.

Trong khong gian véi h¢ toa do Oxyz, cho hai diém M (-2;-2;1), A(L;2;-3) va dudng thang

1 y-5 X _ : .
d: % = yT = il . Tim mot vecto chi phuong U cua dwong thang A di qua

M , vubng gdc véi dudng thang d dong thoi cach diém A mot khoang bé nhat.

A U=(22-1). B.U=(L7-1).  C.u=(10;2). D. U =(3,4;,-4).

Trong khdng gian véi hé toa d6 Oxyz, goi (P) la mit phang di qua hai diém A(L-7;-8),
B(2;-5;-9) sao cho khoang cach tir diem M (7;-1-2) dén (P) dat gia tri I6n nhat. Biét (P)
c6 mot vécto phap tuyén 1a i = (a;b;4), khi d6 gia tri cua tong a+b la

A -1. B. 3. C.6. D. 2.

Trong khong gian véi hé toa @ Oxyz , cho diém A(3;-1;0) va duong thang

d:X_Z: y+1:z—1

. Mt phang (&) chta d sao cho khoang cach tir A dén () 16n nhat c6

-1 2
phuong trinh 1a
A X+y-z2-2=0. B. x+y-z=0. C.x+y—-z+1=0. D.—-x+2y+z+5=0.

4 Trong khong gian véi hé toa do Oxyz , cho hai diém A(-3;0;1), B(L-13) va mat phing
(P):x—2y+2z-5=0. Viét phuong trinh chinh tic clia duong thang d di qua A, song song

voi mat phang (P) sao cho khoang cach tir B dén d nho nhat.

Ad: X8y _z-1 Bg;X3_y 271
26 11 -2 26 -11 2
cog:Xf3_y_z-1 p.d:X3_y_z-1
26 11 2 -26 11 -2
X=-1-2t
Trong khéng gian véi hé toa dd Oxyz , cho duong thang d c6 phuong trinh < y =t va diém
z=1+t

A(1;2;3). Mzt phang (P) chira d sao cho d(A,(P)) I6n nhét. Khi d6 toa dd vecto phap tuyén
cua mat phang (P) la
A. (L;1;0). B. (1;2;3). C. (3,-1;1). D. (0;1;1).

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau7:

Cau 8:

Cau 9:

Cau 10:

Céau 11;

Céau 12:

Cau 13:

E LEARN

Trong khdng gian véi hé toa do Oxyz cho hai mat phang (P):x+2y—2z+1=0,
(Q): x+my+(m-1)z+2019 = 0. Khi hai mt phang (P), (Q) tao véi nhau mét goc nho nhat thi
mit phang (Q) di qua diém M nao sau day?

A. M(2019;-1;1).  B. M(0;-2019;0). C. M(-2019;1;1).  D. M(0;0;-2019).

Viét phuong trinh duong thing a di qua M(4;-2;1), song song véi mat phing
(o) :3x—4y+2-12=0 vacach A(-2;5;0) mot khoang I6n nht.

X=4-t X=4+t Xx=1+4t X=4+t
A Jy=-2+t. B.{y=-2-t. C.qy=1-2t. D.{y=-2+t.
z=1+t z=-1+t z=-1+t z=1+t

Trong khong gian Oxyz cho mit cau (S) c6 phuong trinh X* +y? +2° —4x+2y—-2z-3=0 va
diém A(5; 3; —2). Mot duong thang d thay doi luon di qua A va ludn cit mat cau tai hai diém
phan biét M, N. Tinh gi4 tri nho nhét ciia biéu thirc S = AM +4AN.

A. S, =30. B. S, =20. C.S,, =+34-3. D.S, =5/34-9.

Trong khong gian Oxyz, cho tam gidc nhon ABC c6 duong phén giéc trong goc A song song
X=2

v6i dudng thing (d):4y =—1+t.Duong thing AC ¢ mét vécto chi phuong u, =(1;2;-1). Biét
z=4-t

duong thing AB c6 mot vécto chi phuong u, =(a;b;c) véi ab,ceZ . Biéu thic
P =a”+b’ +¢’ c6 gia tri nho nhit bang

A. 10. B. 6. C. 2. D. 14.

Trong khong gian v&i hé toa d6 Oxyz cho hai diém A(2 ;—2;4), B(—3;3;—1) va dudng thing

- -2 . .2 ;. s : .
d: XTS = y—l = il . Xét M 1a diém thay doi thudc d , gia tri nhé nhat cia 2MA” +3MB? bang

A 14, B. 160. c. 410, D. 18.
Trong khong gian vdi hé truc toa do (Oxyz) cho ba diém A(L;0;3); B(—3;13); C(1;5;1). Goi
M(X;Y,;2,) thudc mat phing toa do (Oxy) sao cho bidu thie T = Z‘W‘ +‘W3’ +W:" ¢6 gid tri
nho nhat. Khi d6 tinh gia tri X, —Y,?

8

A X = Yo="7% B. Xo—yo:% C.x,—y,=-2. D. X,— Y, =2.

Trong khong gian Oxyz , cho dudng thing d :XT_BzyT_Szuz va hai diém A(4;3;0)

B(1;9;3). biém M(a;b;c) ndm trén d sao cho MA+MB nho nhat. Khi d6, tong a+b+c
thudc khoang nao dudi day:
A. (9;10). B. (4;5). C.(2:3). D. (7;8).

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 14:

Céu 15:

Cau 16:

Céau 17:

Céau 18:

Céau 19:

Céau 20:

Trong khong gian Oxyz cho hai diém A(-2;-2;1), B(1;2;-3) va duong thang
X+1 y-5 z ) , , , . 2 ) N
A.Tsz—l. Tim vécto chi phuong ctia duong thang d di qua A vudng goc vai duong
thing A dong thoi cach diém B mot khoang cach bé nhit.
A u(2;2;-1). B. u(1;0;2). C. u(2:1;6). D. u(25;-29;-6).
X—2 y+1 z

Trong khéng gian Oxyz, cho duong thing d : R va diém A(212). Goi A la

duong thang di qua A, vudng goc véi d dong thoi khoang cach giita d va A 1a 16n nhat. Biét
v =(a:b;4) 1a mot véc- to chi phuong cua A. Tinh gid tri a+b.

A 2. B. -8. C. -2 D. 4.

Trong khong gian véi hé truc toa d6 Oxyz , cho mat phang (P):2X+ y+2-3=0 va diém
A(1;2;2). Goi M la giao diém ciia mat phang (P)va truc 0y . Viét phuong trinh dudng thang d
nam trong m3t phang (P), di qua M sao cho khoang cach tir diém A dén duong thing d cd gia

tri 16n nhat.

Ag:-X_¥Y3_2 B.g:X_Y¥=3_2
1 -1 -1 1 3 1
C.q:X_¥-3_2 D.g:X_Y¥Y=3_2
2 -3 -1 1 1 -3

Cho hai sb z,,2, thod man dicu kién |z —3—4i| = 2;|z, — z,|=1. Gi4 tri nho nhat cta bicu thirc bing
P= |zl|2 —|22|2 la

A. —6-2:/5. B. -5. C. —/85. D. -10.

Trong khéng gian Oxyz , cho ba diém A(0;0;4),B(3;2;6),C(3;-2;6). Goi M 1a diém di dong
trén mat cAu (S): X2+ Yy +2° = 4. Gia tri nho nht cua bidu thirc MA+‘W+W‘ bing

A. 2./34 . B. 6/5. C. 410. D. 24/29 .

Trong khong gian Oxyz, cho diém A(-3;3;-3), thuoc mat phang (a):2x—2y+z+15=0 va
mat cau (S):(x—2)"+(y—3)" +(z—5)° =100. Goi A 1a dudng thing di qua A, nim trong ()
va cit (S) tai hai diém B,C. Dé d6 dai BC 16n nhat thi A c6 phuong trinh 1a

X+3 y-3 z+3 X+3 y-3 z+3

A A . B. A

1 4 6 16 11 -10

X =-3+5t
C.A:{y=3 . D. A X+3_y=8_ 243

1 1 3

z=-3+8t

" . . 2 X y-1 z-1 a2 N o
Trong khéng gianOxyz , cho duong thang A.E:—lz—l. Hai diém M, N lan luot di dong

trén cac mit phing (@): x=2, (B):2=2 sao cho trung diém K ciia MN ludn thudc duong
thang A. Gia tri nho nhét cua d6 dai MN bang

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 21:

Cau 22:

Céu 23:

Céau 24:

Céau 25:

Céau 26:

E LEARN

A B85 g 45 c 35 o N5
5 5 5 5

Trong khong gian véi h¢ toa do Oxyz , cho 2 diem A(1;4;2),B(-1;2;4) va dudng thang

:X—_llzy%zzé . Viét phuong trinh duong thang A qua A cat d sao cho khoang cach tir B
dén A 1a nho nhit.
X =1-15t Xx=1-5t X=1+5t X =1+15t
A <y=4-18t. B.{y=4+8t C.qy=4-8t. D.cy=4+18t.
z=2-10t z2=2-9 z2=2-9t z=2-10t

Trong khong gian véi hé toa do Oxyz cho hai diém A(12-3), B(-2-2;1) va mit phang
():2x+2y-2+9=0.Goi M ladiém thay doi trén mit phang () saocho M luén nhin doan
AB dudi mot goc vudng. Xac dinh phuong trinh duong thang MB khi MB  dat gié tri 16n nhét.

X=-2-t X=-2+2t X=-2+t X=-2+t
A y=-2+2t. B.{ y=-—2-t. C.q y=-2. D.cy=-2-t.
z=1+2t z=1+2t z=1+2t z=1

Trong khong gian véi hé truc toa dd Oxyz , cho mt phang (P):x+y—-z+1=0, diém A(L-12)

. X+1 z-4 . ) )
va duong thang A:%:%z—g. Viét phuong trinh duong thang d di qua A song song Véi
(P) sao cho khoang cach giita d va A I6n nhét.

X =1+40t x=1+40t X=1+t X=1+21t
A d:qy=-1+20t. B.d:cy=-1-29%t. C.d:iy=-1+2t. D.d:cy=-1+10t.
Z=2+69t z=2+11t z2=2-3t z=2+31t
A . 5 x=1_oy z+1 oo .
Trong khong gian Oxyz , cho duong thang d =Tt W hai diém A(1;2;3);B(-10;2)

. Phuong trinh duong thang A di qua B, cat d sao cho khoang cach tir A dén A dat gia tri Ion

nhét 12

x+1_y_ z-2 X+1 'y z-2 x+1 y z-2 Xx+1 'y z-2
1

= . B.—— . C. . . .
3 4 3 -1 -4 -1 1 -1 8 -1 -14

A

I
|
I
@]
I
I
|
O
I
|
I

Xx+1 y-1 z+2
2

Cho dudng thiang A: va A(LL0), B(3;—14). Tim toa do diém M thudc A

-1
sao cho MA+MB dat gia tri nho nhat.
A M(-L1-2). B. M l;—1;1 . C.M _§;§;_ . D.M(@Z-1L2).
2 2 2 2

x+1 y-1 z+2

Cho duong thang A va hai diém A(1;1;0), B(-1;0;1). Biétdiem M (a;b;c)

-1
thuoc A sao cho biéu thic T =|MA—MB| dat gia tri 16n nhat. Khi d6 tong a—b+c bang:
A.8. B. 8++/33. c.m@. D. 8+4—‘é§

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 27:

Céu 28:

Cau 29:

Céu 30:

Cau 31:

Céau 32;

Céau 33:

Céau 34:

, -1 s s
Cho duong thing A % :yT :% va hai diém A(0;1—3), B(=L0:2). Biét diém M thuoc Asao
cho biéu thiec T =|MA—MB| dat gia tri I6n nhat 1a T, Khi d¢, T, bang bao nhiéu?
A T =+3. B.T_ =23. C.T_ =3/3. D. T =+2.

Cho mat phang («):x—y+z+1=0 vahaidiém A(LL0),B(3;-L4).Goi M 14 diém thusc mat
phing (a)sao cho P =MA+MB dat gia tri nho nhat. Khi d6 gia tri cia P la:

A. P=5. B. P=6. C.P=7. D. P=8.

Cho mat phang («):x+y—3z-5=0 va hai diém A(L-12),B(-5-L0). Biét M(a;b;c)
thuoc mat phang (a) sao cho MA+MB dat gia tri nho nhat. Khi do, gia tri cua biéu thuc

T =a+2b+3c bing bao nhiéu?
A. T=5. B. T=-3. C.T=-7. D.T=-9.

Trong khong gian Oxyz, cho hai diém A (9; 6;11), B (5; 7; 2) va diém M di dong trén mit
cau (S):(x=1)"+ (y—2)"+ (z—3)" =36 . Gi tri nho nhit cia MA+2MB bang

A. 105, B. 24/26 . C. 2429 D. J102.

Trong khéng gian Oxyz, cho diém A(0;1;9) va mit cau (S) :(x—3)2 +(y—4)2 +(z—4)2 =25,
Goi (C) 1a giao tuyén cua (S) voi mat phing (Oxy). Lay hai diém M,N trén (C) sao cho
MN = 2/5. Khi tr dién OAMN c6 thé tich 16n nhét thi duong thang MN di qua diém nao trong
s0 cac diém dudi day?

A. (5;5;0). B. (—%;4;0). C. (%;—3;0). D. (4;6;0).

Cho mit cau (S):(x—2)"+(y—1)"+(z—3)" =9 va hai diém A(1;1;3), B(21; 9; -13).
biém M(a; b; c) thudc mit cau (S) sao cho 3MA? + MB? dat gid tri nhé nhat. Khi dé gié tri
clia biéu thirc T =ab.c bang

A. 3. B. 8. C.6. D. -18.

X . -1 -2
Trong khong gian véi hé truc toa dg Oxyz , cho diém A(2; 5; 3) , duong thang d : XT = % = ZT
. Biét rang phuong trinh mit phang (P) chira d sao cho khoang cach tir A dén mit phang (P)

16n nhét, c6 dang ax+by +cz—3=0.Khi d6 tong T =a+b+c bang

A. 3. B. -3. C. 2. D. -5.
x=1

Trong khong gian OXyz cho mat phing (P):y—-1=0, dudng thang A:{y=2—t va hai diém
z=1

A(—l;—3;1l), B(%;O;SJ. Hai diém M,N thudoc mit phing (P) sao cho d(M;A)=2 va
NA=2NB. Tim gia tri nho nhat cua doan MN .

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

A. MN_ =1. B. MN_ =+/2. C. MN_, =g.

min min

Cau 35: Trong khong gian Oxyz , cho mit cau (S):x*+y?+z*=1. Biém M nam trén (S) cb toa do
duong, mat phang (P) tiép xtc véi (S) tai M , cat cac tia Ox, Oy, Oz tai cac diem A,B,C . Gia
tri nho nhit ciia biéu thuc T = (1+0A’)(1+0B?)(1+0C?) la
A. 24. B. 27. C. 64. D. 8.

x-1 y-2 27-3
2 3 4
(x+3)"+(y+4)° +(z+5)° =729. Cho biét diém A(-2;-2;-7), diém B thuc giao tuyén cua

Cau36: Trong khong gian Oxyz cho dudong thing d:

va mat cau (S) :

mit cau (S) va mit phang (P) :2x+3y+4z-107 =0. Khi diém M di dong trén duong thing
d gia tri nho nhét ctia biéu thirc MA+ MB bang
A. 5430 B. 27. C. 5v29. D. \742.

Cau 37: Trong khong gian Oxyz , cho hai diém M (-2;-2;1) , A(L;2;-3) va duong thang

1 — ] , N ; . , 3 .
d: X% = yTG = il . Goi A 1a duong thang qua M , vudng géc va6i duong thang d , dong thoi
cach A mot khoang bé nhat. Khoang cach bé nhat do 1a
A. \29. B. 6. C. 5. D.g.

Cau 38: Trong khong gian Oxyz , cho mat cau (S):(x—1)? +(y+1)* +(z—1)* =6 tam I. Goi () 1a mat

. . . 1 — .2 3 N
phang vuéng goc véi duong thang d : % = y_43 = % va cat mat cau (S) theo duong tron (C)

sao cho khdi non co dinh 1, day 1a duong tron (C) ¢ thé tich Ion nhat. Biét (o) khong di qua
g6ctoadod, goi H (X, Yy, 2,) latdm ciaduongtron (C). Giatrj ciabiéuthac T = x,, + Yy, + 2,
bang

1

A —. B.i. C.g. D. ——.
3 3 3

x+1_ y—ll = 2_12 . Goi (&) 1a mit phang chira

duong thang d va tao véi mat phang (Oxy) mat goc nho nhat. Khoang cach tir M (0;3;-4) dén

Cau 39: Trong khéng gian Oxyz, cho duong thang d :

mit phang («) béng
A. /30, B. 24/6. C. \20. D. /35.

Cau 40: Trong khong gian Oxyz cho hai diém A(L;2;-1), B(7;-2;3) va duong thang d c6 phuong trinh
x+1 y-2 z-2

3 2
A 2. B.0. C. 4. D. 1.

. biém 1 thudc d sao cho Al + Bl nho nhat. Hoanh d6 cua diém 1 1a

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céu 41:

Céu 42:

Céu 43:

Céu 44:

Céau 45:

Céau 46:

Cau 47:

X=4-3t
Trong khong gian Oxyz , cho dudng thang d 14y =3+4t.Goi A 1a hinh chiéu vudng goc cia O
z=0
trén d . Piém M di dong trén tia Oz , diém N di dong trén duong thang d sao cho
MN =OM + AN . Goi | la trung di€ém doan thang OA. Trong truong hop dién tich tam giac
IMN dat gié tri nhé nhat, mot vécto phap tuyén ctia mat phang (M,d) c6 toa d¢ 1a

A (435V2). B. (4;3.1042). C. (4:3,5V10). D. (4,3:10V10).

Trong khéng gian Oxyz , cho cic diém A(2;2;2),B(2;4;—6),C(0;2;,—8) va mat phang
(P) :X+Y+2=0. Xét cac diém M thudc mit phang (P) sao cho AMB=90°, doan thang CM
¢6 d6 dai 16n nhat bang

A. 2415, B. 2417 . C.8. D. 9.

Xx-3 y-4 1-2
1
B(L0;-1). Goi A la duong thang di qua B, vudng goc voi d va théa man khoang cach tr A

Trong khong gian Oxyz , cho duong thang d:

va 2 diém A(6;3,-2) ,

dén A 1a nho nhat. Mot vecto chi phuong ciia A €6 toa do
A. (L1-3). B. (L-1-1). C. (L,2,-4). D. (2,-1-3).
Trong khdng gian voi hé toa do Oxyz, cho ba diem A(a;0;0), B(0,b,0), C(0,0,c) véi a, b,

¢ 1a nhitng s6 dwong thay d6i thoa man a”+4b”+16c> =49. Tinh téng S =a’+b’* +c* khi
khoang cach tir O dén mat phang (ABC) dat gia tri Ion nhét.

A.Szg. B.Szﬂ. C.Szﬁ. D.S:E.
5 4 5 4
Trong khong gian Oxyz, cho diém A(2;—;3;4), duong thang d :XT—lzy%Zzg va mat cau

(S):(x=3)" +(y—2)" +(z+1)" =20. Mat phing (P) chira duong thing d thoa méan khoang
cach tir diem A dén (P) lon nhat. Mt cau (S) cét (P) theo dudng tron c6 ban kinh bang

A 5. B.1. C. 4. D. 2.

Trong khong gian véi hé toa do Oxyz, cho badiém A(0; 1;1), B(3; 0;-1), C(0; 21; -19) vamat
cau (S):(x—1)2+(y—1)2+(z—1)2 =1. M(a;b; ) la diém thuoc mat ciu (S) sao cho biéu
thiec T = 3MA? + 2MB? + MC? dat gid tri nho nhat. Tinh téng a+b+c.

A. a+b+c:%. B. a+b+c=0. C. a+b+c:%. D. a+b+c=12.

Trong khong gian véi hé toa dd Oxyz cho diem A(-2;2;-2) va diém B(3;-3;3).

Piém M thay d6i trong khong gian thoa man %=§ biém N(a;b;c) thugc mat phang
(P):—x+2y—2z+6=0 sao cho MN nh¢ nhat. Tinh tong T =a+b+c.

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

Céu 48:

Cau 49:

Céau 50:

E LEARN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.
A. 6. B. -2. C.12. D. -6.

n . a2 oo . e B x+1 y z-1
Trong khong gian Oxyz , cho hai diem A(0;-1,2), B(L12) va duong thang d 1T

.Biét M (a;b;c) thudc duong thang d sao cho tam giac MAB c6 dién tich nho nhét. Khi d6, gia

tri T =a+2b+3c bang:
A. 5. B. 3. C. 4. D. 10.

[HEN

Trong khong gian Oxyz, cho hai diem A(0;-12), B(112) va duong thang d :—Xlrl =2

y_z-
1

H ‘

. Biét M (a;b;c) thude duong thang d sao cho tam giac MAB c6 dién tich bang \/g Khi do,

giatri T =a+2b+3c bang:

A. 5. B. 3. C. 4. D. 10.
A : TP . 1. - \ \ 2 .X+1 y z-1
Trong khdng gian Oxyz , cho hai diem A(0;—1;2), B(L12) va duong thang d =TT

. C6 bao nhiéu diém M thudc duong thang d sao cho tam giac MAB c6 dién tich bang 1.
A. 0. B. 1. C. 2. D. V6 sb.

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 1;

Céu 2:

DAP AN CHI TIET
Chon D

Goi H la hinh chiéu cua A 1én duong thang d . Tasuy ra H (L11).

Goi (P) lamit phang di quadiém A va (P) song song véi duong thang d . Goi K 12 hinh chiéu
cia H 1én mat phang (P). Do d // (P) néntacé d(d,(P))=d(H,(P))=HK.

Ta ludn c6 bét dang thirc HK < HA. Nhu vay khoang cach tir (d) dén (P) 16n nhat bang AH .
Va khi d6 (P) nhan AH = (—1,2;3) 1am vecto phap tuyén.

Do (P) di qua A(2; -1 —2) nén ta c6 phuong trinh cta (P) la; x—2y-3z2-10=0.
Do d6 (P) vudng goc voi mit phang c6 phuong trinh: 3x+z+2=0.

Chon C

Xét (P) lamat phang qua M va (P).Ld.

Mit phang (P) qua M (-2;-2;1) va ¢6 vecto phép tuyén Ne =Uy =(2;2;-1) nén co phuong
trinh: (P):2x+2y—-z+9=0.

Goi H, K lan Iugt Ia hinh chiéu cua A 1én (P) va A.Khi dé: AK > AH =const nén AK_ .

khi va chi khi K=H . Puong thang AH di qua A(L2,-3) va co vecto chi phuong

X=1+2t
Us =(2;2;-1) nén AH c6 phuong trinh tham sb: {y =2+2t .
z=-3-t

Vi He AH = H (1+2t;2+2t;-3-t).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Lai He(P)=2(1+2t)+2(2+2t)—(-3-t)+9=0=>t=-2=H(-3,-2-1).
Vay u=HM =(10;2).

Cau3: ChonB
X=1+t
Phuong trinh tham sb cta duong thang AB la {y=—-7+2t.
z=-8-t

Goi H, K lan luot |2 hinh chiéu cua M trén (P) va duong thang AB .

Ta tim dugc diém K (3;-3;-10). Ta lun c6 bat ding thic d (M, (P))=MH <MK .
Déu bang xay ra khi va chi khi H =K . Khi d6 MH =(—4;-2;,-8)=-2(214).

Mit phang (P) c6 mét vecto phap tuyén 1a fi=(2;1,4). Vay tacd a+b=3.

Cau4: ChonB
Goi H,K lan luot 13 hinh chiéu cia A 1én () va d . Khi d6 tacoé AH < AK .

Vi Hed nén H(2-t;-1+2t;1+t) = AH =(-1-t;2t;1+t).

w|N
wlN
wIlN

Do AH 1. dnéntaco —(—1—t)+2.2t+1+t:0 @t:—%. Khi d@o m:(—

j.

Khoang cach tir A dén (c) I16n nhét khi va chi khi AH = AK . Do d6 (&) c6 vecto phap tuyén
la n=(1;1;-1). Vay (a): 1(x—2)+1(y+1)-1(z-1)=0 < x+y-z=0.

Van la danh gid bat dang thirc AH < AK néi trén, nhueng badi todn sau déy lai phat biéu hoi khdc

mot chat.

Caub5: ChonA

L=
A /

Tathdyring d diqua A va d songsong véi (P) nén d ludn nam trong mat phang (Q) qua A

va (Q) // (P). Nhu vay bay gio ta chuyén vé xét trong mét phang (Q) dé thay thé cho (P). Ta
lap dugce phuong trinh mit phang (Q) 1X—2y-22+1=0.

Goi H,K lan lugt 1a hinh chiéu cua B I1én (Q) va d. Ta tim dugc H (—5;—;5) Ta ludn co6

dugc bét dang thic d(B;d)=BK > BH nén khoang cach tir B dén d bé nhat bang BH .

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Puong thang d bay gio di qua A,H nén c6 phuong trinh XZ—? ===—,

Cau6: ChonA
Goi H 1 hinh chiéu vuéng goc cua A trén (P) va K 1a hinh chiéu vudng goc cia A trén d .
Taco: d(A,(P))=AH <AK
Suy ra: d(A,(P)) I6n nhatbang AK khi va chi khi H tring K.
Khi d6 toa d¢ vecto phap tuyén cua mat phang (P) la: AK.
Liy K(-1-2t;t;1+t)ed va AK =(-2t-2;t-2;t-2).
Lai cO: AKUy =0 (-2t -2)(-2)+1.(t-2)+1.(t-2)=0<t=0.
Suy ra: AK =(-2;-2;-2). Vay vecto phap tuyén caa mat phang (P) 1a: (1;1;1).
Cau7: ChonC
Goi « la goc giira hai mat phang (P)va (Q). Vi 0°<a <90° nén a nhé nhat khi va chi khi
cosa 16n nhat.

] [1+2m—2(m-1) 1
Taco cosa = =
JE 4224 (=2) (12 +m? +(m-1) J2m2—2m+2
1

1 1 1 1

1
V2 P —m+1 2 (m j \/5 /3
o) 4 4
1 1
Dau “=> xay ra khi va chi khi m—§:0<:>m:5

Khi d6 (Q):x +% y —%z +2019=0. D& thdy diém M (-2019;1;1) thudc mat phang(Q).
Vay mat phang (Q) di qua diém M (—2019;1;1).

Cau8: ChonD
AM =(6;-7;1), vecto phap tuyén cia (&) 1a n=(3;-4;1).

Goi H 1a hinh chiéu vudng goc cia A trén a.

d(A;a)=AH < AM =+/86 = d(A;a) Iénnhitkhi H =M .

Khi d6 a 1a dwong thang di qua M , song song véi () va vudng goc véi AM .
uln

Goi U la vecto chi phuong cua a :{q o [m,ﬁ]:(—3;—3;—3):—3(1;1;1).
ul AM

Chon u =(1;1;1). Pap an D thoa man.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 9:

Céu 10:

Chon D

M

Mat cau (S) ¢ tam 1(2;-11), ban kinh R = \/22 +(—1)2 +1* —(-3) =3.

Taco: Al =(2-5) +(~1-3) +(1+2) =34 >R nén A nim ngoai mat cdu (S).

Ta lai co: S =AM +4AN. Pit AM =X véi Xe[\/3_4—3;\/3_4+3]

Ma AM.AN = Al? —R?=34-9=25 suy ra: AN =%
, 100 .

Do d6: S = f(X)=X+7 Vi XE[@—&@-I—S]

2
f1(x)=1-120 _ X ~100 <0,vxe|/34-3,/34+3]

NG x?

Dodé: ~_min _f(x)=f (\/3_4+3)=5\/3—4—9.

[V34-3,\/34+3]
DAu “=” xayra < A M, N, | thfmg hang va AM =\/§+3; AN =\/§—3.

Chon B
Puong thang d ¢ mot VTCP la Gy =(0;1-1).

Puong thang AC ¢6 mot VTCP 1a U, =(1,2;,-1).
Puong thang AB c6 mot VTCP Ia U, =(a;b;c) véi a® +b*+¢% =0 (*¥)
Do d 1a dwdng phan gidc ctia goc A nén ba véc to G, U, 0, ddng phang
Suyra [Ug,0,].l, =0 < a—b—c=0<a=b+c.
Do tam giac ABC nhon nén (AC,d)<45°,(AB,d) <45,
Taco |cos(Uj, Uy )| =|cos(t,, G, )| > cos45° .

3 lb—c|

Py =
V2.6 2 a? +0? +c?

Tirvasuy ra 3(b+c)’ +b?+c?+4bc=0 < 2b”+5bc+2¢° =0 @{

<:>3(a2+b2+cz):2(b2—2bc+c2).

b=-2c
c=-2b’
Trwong hep 1: V&i b=-2c ta duoc a=-c.

Khi d6 P =a’+b’+c’ =6¢°. Do diéu kién va c € Z ta dwoc P=6¢>>6.Nén P, =6.

Truong hop 2: V6i ¢ =-2b ta dugc a=-b.
Khi d6 P=a%*+b’+c” =6b*. Tuong ty tréntaco P, =6.

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 11: Chon B
Taco Med=M(5+2t:2-t;-t), (teR).

:M=(3+2t;4—t;—4—t), W:(mzt —1-t:1-1).
2MA? + 3MB> =2[(3+2t)2 +(4-t) +(—4—t)2}r3[(8+2t)2 #(-1-t) +(1—t)2}

=30t> + 120t +280=30(t+2)2 +160 > 160
Dau "=" xay ra khi va chi khi t = 2.
Vay gia tri nho nhét cia 2MA” + 3MB*bang 160

Cau 12: ChonC

D

Trung diém cia BC 1A I —1:3;2 suyra T = Z‘W\‘-I—Z‘W‘ —2 MA+MI .

Diém dbi xtng véi I quamatphang Oxy la D —1;3;—2 .

Nhan xét: 4,1 cing phia so véi mat phang Oxy nén D, A khéc phiavsi Oxy .

Taco T=2 MA+MI =2 MA+MD > AD khong doi.

Déau “="xay rakhi 4, M, D thang hang véi M namgiita 4 va D.

=M =ADN Oxy .

Puong thing (AD) qua diém A(L;0;3) , c6 mot véc to chi phuong m:(Z;—3;5) la
X=1+2t

y=-3t (teR).Matphing Oxy :z=0.
Z=3+5t

Lic d6 M (1+2t;-3t;3+5t)e(AD) va M e(Oxy):tz—g.
:>|\/|[_?1;§;0]:>X0—y0:—2.

Céu 13: Chon D
Taco: M ed =M (2t+3;2t+5;t-2).

T=MA+MB =AM +BM =J(2t-1)" +(2t+2)" +(t—2)" +,/(2t+2) +(2t—4) +(t-5)

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

= /9t +9 +/9t? —18t + 45 :3(Jt2 +17 +J(1-t)° +22)23.\/(t+l—t)2 +(1+2)° =3J10.

Do do: Tmin:3\/1_0<:>L:1<:>t:1:>M 1—1;2;—§ :>a+b+c:§z7,7€(7;8).
1-t 2 3 3 3 3 3
Céau 14: ChonB
A B

* Goi (P) la mat phang di qua A vavudng goc véi A. Chon fi, =U, =(2;2;-1).

= (P) ¢6 phuong trinh: 2(x+2)+2(y+2)—(z-1)=0< 2x+2y—-2z+9=0.

Khi d6 moi duong thang d di qua A vavudng goc A thi d ndm trong (P).

* Goi K,H lan luot 1a hinh chiéu vudng goc cia B 1én d va (P).

Ta c6 khoang cich tir B dén d 1a BK > BH =d(B,(P))=6.

Déau bang xay rakhi d diqua A va H..

« Tim H & hinh chiéu vudng goc cia B trén (P).
Xx=1+2t

buong thang a di qua B(1;2;-3) va vudng goc véi (P), c6 phuong trinh: <y =2+2t.
z=-3-t

Co H=an(P) =2(1+2t)+2(2+2t)—(-3-1)+9=0=9t+18=0 <t =-2
= H(=3;-2;-1) va AH =(-10;-2) 1a mét vécto chi phuong cua d .
Vay mot vécto chi phuong cia d 1a u(1;0;2).

Céu 15: Chon B

Goi (P) 1a mit phang qua A, vudng géc véi d = (P):—x+2y+z-2=0.Suyra Ac(P)

Goi I =dn(P)=1(L11), ,H 1a hinh chiéu vudng goc cua | 1én A.

Taco d(d;A)=1H <IA. Diu bing xay rakhi H=A

d ¢6 VTCP u, =(-121), IA=(10;1)

Vay maxd(d,A)=IA khi A c6 1 VTCP Ia a{q,m:(z;z;—z) ma v=(a;b;4) 1a 1 VTCP

clia A nén v=—2u=>a=-4,b=-4 =a+b=-8.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 16: Chon A

Céu 17:

Cau 18:

Céau 19:

M =(P)noy = M(0;3;0). Goi H la chan duong vudng géc ha tir diém A 1én dudng thing d
Taco AH =d(A;d). Xét trong tam giac vuong AHM c6 AH < AM = AH max <> H=M
=d(A;d) max < AM Ld . Suy ra vecto chi phuong cua d: u, {m;g].

e =(211), AM =(-3L-2)=u, =(-3;3,3)=-3(L-L-1).

Chon D
|z—3-4i|=2= Tap hop diém biéu dién s6 phirc z 1a duong tron tim 1(3;4) ban kinh R=2.

bit z, =a+bi, z, =c+di,(a,b,c,d € R) dugc biéu dién bsi diem M (a;b),N (c;d).
|2,-2,|=1=MN =1. P=|z| ~|z,|' =OM? —~ON? =(a+m)2—(a+m)2
=P =0l +201.IM +IM" ~ (Ol +201.IN + IN*) =2(OF.IM ~OT.IN) -

= P =201 (IM —IN) = 201.NM > -2.01.MN = P >-10

Dau bang xay ra khi Ol,NM nguoc hudng.

Gia tri nhé nhat cia biéu thirc bang P = |Zl|2 - |22|2 la —-10.

Chon A
Véi diém M (x;y;2)e(S) thi X*+y*+2°—4=0 vadiém 1(3;0;6) la trung diém BC va

MA+‘W+W‘ — MA+ 2\@ — MA+2MI

=+ Y2 +(2—4)? +2{/(x=3)? + Y +(2—6)?
= Y+ (24 +3[ Xy 42— 4]+ 2(x=3) + y7 + (2 6)?

:2[\/x2 +y?+(z-1)7? +\/(X—3)2+y2+(2—6)2J

22\/(x+3—x)2+(y—y)2+(z—l+6—z)2 =234

X -
3x 62 0 — —
Déu bang dat tai {y=0 S (xy;z)= 3 127_15;0;9+5 1271,
s o 34 34
X2 +y 472 =

Chon A

Mit cau (S) co tam 1(2;3;5) va ban kinh R=10.

Goi H lahinh chiéu cta I trén mat phang (o),

Khi d6, BC Ién nhat khi n6 1a duong kinh cia duong tron giao tuyén tdm H = BCdiqua A, H

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

X=2+2t
Phuong trinh IH di qua | va vudng goc (a) <y =3-2t thay vao(a) =>t=-2=H(-27;3)
Z=5+t

X+3 y-3 z+3

Taco: AH = (1,4;6) . Vay phuong trinh cia A 1a A: n 5

Cau 20: Chon A

Goi M (2;a;b)e(a); N(c;d;2) () khi db trung diém cia MN I K(C;Z;a+OI ;b+2j.

2 2
a+d=2-2t
Vi K thuoc A nen $72-8%972_ D gy lpo o
2 c=4t—2

Khi d6 MN = /(c-2)" +(a—d)’ +(b—2)" =/(4t—4) +(a—d) +(2t+2)

2
- J20t? — 24t + 20+ (a—d)’ =, [4 Jot- > +%+(a—d)22%.
J5) 5 5
Dau bang xay ra khi va chi khi
a+d=2-2t |4_q_2
b=a ’ 2. 6) (2.2
c=4t-2 = b:_g =>M|2;—;— |, N| =;=:2 .Déichiéuchondépén A.
5 5 5 55
a-d=0
c=2
t:§ 5
5)
Cau 21: ChonD
. oo xXx=1 y+2 z . .2 AL AN s A
Duong thiang d S R di qua diém M (1;—-2;0) va nhan G =(-1;1;2) lam mot véc

to chi phuong.

Goi (P) la mat phing chta d va A Khi d6 G =(-1;1;2) vd AM =(0;-6;-2) khong clng
phuong va cé gia song song hoac chtra trong (P) Suy ra ¢6 véc to phap tuyén cia mat phang
(P) 1a fi, =| U, AM | =(10;-2;6).

Phuong trinh mét phang (P):5x—y+3z—-7=0

Goi K, H lan Iuot Ia hinh chiéu vudng goc cua B trén (P) va A ta lubn c6 BH > BK suy ra
’ . . B
BH nho nhat khi H tring K.

K
H
P A d
LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

X =-1+5t
Puong thang qua B vudng goc véi (P) c6 phuong trinh: (BK):{y=2-t (teR).
z2=4+3t
Toa do diém K la nghiém cua hé phuong trinh
t=2
35
X=-1+5t X=-1+5t 5
y=2-t y=2-t X==7 5 68 146
= = >K|—=;—1— |
7=4+3t z2=4+3t y—@ 7 35 35
5x—y+3z-7=0  |5(-1+5t)-2+t+3(4+3t)-7=0 35
146
7 =—
35

Ta co W:(—E—ELQ dudng thang A di qua A(L4;2), nhan UA:—%:F)W hay

7 353
X =1+15t'
U, =(15;18;-19) 1am mot véc to chi phuong, suy ra c6 phuong trinh (A):4y=4+18t" (t'eR)
z=2-19t'

Cau 22: ChonC

Taco M e(a) va AMB=90° suy ra M nam trén duong tron (C) la giao tuyén ciia mat phing
a vamitcau (S) duong kinh AB.

Laico Be(a)suyra B va M ciing nam trén dudng tron C .

Khi d6 MB 16n nhét khi va chi khi MB 1a duong kinh cua duong tron (C).

Goi I latdm matcau (S) suy ra I[—%;O;—l], H la tim duong tron (C).
o €6 mot vecto phap tuyén 12 @(2;2;—1).

Puong thang 1H vudng goc véi () nén nhan 6(2;2;—1) 1a vecto chi phuong.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

x=—1+m

Phuong trinh tham s6 cua duong thang IH ;4 y = 2t

Taco H(—%+2t;2t;—1—t).
H e(a)<:)2(—%+2tj+2(2t)—(—1—t)+9:O <t=-1.Suyra H[—g;—z;ol.

Phuong trinh duong thing BM di qua B nhan ﬁ:(—%;O; —1j:—%(l; 0;2) lam vecto chi

X=-2+t
phuong la:q y=-2 .
z2=1+2t
Cau 23: Chon A
Mit phang o qua A vasong song véi (P) c6 phuong trinh: x+y-2+2=0=d c(«).
Duong thang A c6 vtep la U =(2;1-3), («) covipt la A, =(LL-1).
Xx=-1+2t
Phuong trinh tham s6 cua A:{y =t
z=4-3t

Goi B la giao diém cia A va a . Toa do diém B ung véi t la nghiém phuong trinh:
—1+2t+t—(4—3t)+2:O<:>t:l:>B 0;1;5 .
2 2 2
Xét duong thang A, 1a duong thang di qua A song song Vvéi A . Phuong trinh cua A, Ia:
Xx=1+2t

y=-1+t.
z=2-3t

Goi H lahinh chiéu vudng goc ciia B 18n A, = H (1+2t,—1+t,2-3t)

m=(1+2t;t—g;—3tj.Tacé ﬁ.U:O©2+4t+t—g+9t:O<:>t:%,

Khi d6 BH =(5;i3;3] =i(26;—43;3)=iu1.
14 28 28) 28 2
Puong thang d c6 vecto chi phuong Uy =[U;;f, | =(40;29;69).
X =1+40t
Phuong trinh dudng thang d :{y=-1+29t.
Z=2+69t

Céau 24: ChonD
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Cau 25.

(P)

Tacé: Ced = C(L0;-1)= BC =(2;0;-3),u, =(2,1,-1).

Goi (P) 1a mat phang chira B va dudng thang d . Goi H Ia hinh chiéu ké tir A xuéng mat
phang (P)va n 1a vecto phap tuyén cua mat phing (P) = n =[@;@] =(3,-4;2).

Goi K 1a hinh chiéu vudng gdc ké tir A dén duong thang A . Suy ra d (A;A)=AK.

Tathdy AABK vudng tai K nén AK < AB.
= AK dat gia tri I6n nhat khi K tring véi B, khi d6 AK = AB.

Do do: u, =| BAn|=(-8114)
. . . 2 Xx+1 vy z2-2
Vay phuong trinh duong thang A : e =—=—)
Chon D
Ta co: E(Z;—2;4) cung phuong véi G(l; -12) va ALL0)eA

= AB// A = AB va A dong phang.

Xeét n:.%lt phang chira AB va A:

Goi A’ 1a diém d6i xng ciia A qua A; («) lamat phang qua A, vudng goc voi A
Khi d6, giao diém H cua A véi () 1a trung diém cua AA

(@) c6 phuong trinh: X—y+2z =0

Giast H(-1+t;1-t;-2+2t), H e(a) < t=1=H(0;0;0)

H la trung diém ciia AA' = A'(-1;,-1;0)

Ta c6: MA+MB=MA'+MB> A'B = (MA+MB) _ =A'B khi va chi khi M tring véi M, 1a

min
giao diém cia A'B va A
Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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X=—-14+t' X=-1+t
buong thing A'B di qua A'(-1,-10), c6 phuong trinh: {y=-1 .Ma A:{y=1-t
z=t' 71=-2+2t
“1+t=—1+t" [t=t o
Giai hé phuong trinh: {1-t=-1 St=2 = {t _2 M, (L-12)

—2+2t=t' —2+2t=t'
Vay, d&¢ MA+MB dat gia tri nho nhat thi M (1-1;2).

Céau 26. ChonD
A qua C(-1;1;-2),va co vecto chi phuongu = (1;—1;2)

AB =(-2;-1;1); AC =(-2;0;—-2) .
[E; G]E #0nén AB; A khong ddng phing

Vidiém M thudc A néntacd M(=1+t;1-t;—2+2t), teR. Luc d6

P =|MA— MB)| =‘\/(t—2)2 P2 (2-2)F — () + (t-1) + (2t-3)|

| 2
:‘\/6t2—12t+8—x/6t2—14t+10‘. (t—1)2+%— (t—% LU
Pit u= t—l;ﬁ Vi P L Taco‘lul—lvl‘ ‘u v‘

3 "6’ 6
2
Tac 1a P <+/6. [j ﬁ—@
6 3 6
V3
Déng thirc xay ra khi va chi khi =13 3, V38
LAY 3
6 6
Véitacd a—b+c=4t—-4=8+ £
Céau 27. ChonC
x=—t
Tacd AB=(-1 -1 5), phuong trinh dudng thang AB a3 y=1-t (teR).
Z=-3+5t

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Xeét vi tri trong ddi gitta AB va A tacod AB cit A tai c(—%;l;—%)
— 1 15) — 1-— : 1
SuyraAC = _E;_E;E :>AC=EAB:>Clatrungdlem AB .

T =|MA—MB|< AB. Ddu “=" xiy rakhi M = A hoic M =B. Do d6 T,,, = AB=+/27 =33

Cau 28. ChonB
Ta €0: (Xy—Ya+2Zp+1)(Xg — Vg +25 +1)=(1-1+0+1)(3+1+4+1)>0 nén hai diém A va B
cling ndm vé mot phia cua mat phang ().

Xx=1+t
Goi H Ia hinh chiéu vudng goc cua A 18n mit phing () .PT duong thang AH : {y=1-t.

z=t

T

3

Xx=1+t 2

y=1-t X=3

Do d6 toa @6 diém H 1a nghiém cua hé phwong trinh - < A
- g4

X—y+z+1=0 3

1
Z:__

3

Do d6 H(g;f;—lj. Goi A" d6i xtng v6i A qua (o), suyra A’(E;E;—g .
33 3 33 3

Taco MA+MB=MA'+MB>AB—=P=AB=6.

Cau29. ChonC
Ta ¢6: (X, +Yy—32,—5)(Xg +Ys —323 —5)=(1-1-3.2-5)(-5-1-3.0-5)>0 nén hai diém

A va B cung nam vé mét phia ciia mat phang («).

Goi H Ia hinh chiéu vudng goc cua A 18n mét phang (a).

X=1+t
Phuong trinh duong thang AH : Jy=—1+t.
2=2-3t
X=1+t t=1
, A 1R N . p , n . y= -1+t X=2
Do d6 toa do diém H Ia nghiém cia hé phuong trinh =
2=2-3 y=0
X+y-32-5=0 z=-1

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Do d6 H(2;0;-1).
Goi A’ ddi xting véi A qua (), suyra A'(35,-4).

Tac6 MA+MB=MA'+MB > A'B nén MA+MB nhé nhatkhi M = AB(a).

X=3-4t
Phuong trinh duong thang A'B: {y=1-t
z=—4+3t
1
11
X=3-4t 15
X=——
, A 2k e L, jy=1-t 11
Do d6 toa d6 diém M la nghiém cta hé phuong trinh o .
z=-4+3t yz_l
X+y-3z-5=0 11
__20
11
Do d6 M —E;—i;—@ , T=a+2b+3c=-7.
11 11 11

Cau 30. ChonC

B
Mt cau (S):(x—1)"+ (y—2)"+ (z-3)"=36 c6 tam I(1; 2; 3) vaban kinh R=6.

Nhan xét 1A =12 = 2R

Goi E la giao diém cuia IA vamatcau (S) suy ra E la trung diém cua 1A nén E(5; 4;7).

Goi F 1a trung diem cta IEsuy ra F(3;3;5).

AMIF va AAIM c¢6 goéc AIM chung va co £:le.
IM IA 2
N A MA Al
Nén A AIM dong dang AMIF (c.g.c) = ME = W:Z:MA: 2MF.

MA + 2MB = 2(MF +MB) > 2BF =229 .

Dau bang xay ra khi M 1a giao diém FB va mat cau (S).

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céu 31.

Cau 32.

Chon A

(S):(x—3)2 +(y—4)2 +(z—4)2 =25 c6tam 1(3;4;4) vabankinh R=5.

Goi H 1a hinh chiéu vudng goc cia 1 1én (Oxy)= H(3;4;0).

Puomg tron (C) ¢6 tam 13 H (3;4;0) va ban kinh r =y/R? —IH? =/25-16 = 3.

Goi E la trung diém ciia MN, suy ra ME =+/5 va HE L MN.

OH =5,HE =/’ ~ME? = 2. Suy ra O nim ngoai (C).

Goi K 1 hinh chiéu vuong goc ciia O 1én MN.

Vo :%d (A;(OxY))-Som =%.9%0K.MN =35.0K <35.0E <35.(0OH + HE) = 215.

Ping thirc xay rakhi K =E va O,H,E thing hang (H nam trong doan OE ).

Khi dé: o_E'=Zm:> E(z—l;ﬁ; .
5 5’5

MN di qua diém E(%;?;Oj va nhén u=KkAOE =(—§;2€1; j lam mot vecto chi phuong.
_21 28,
5 5
28 21

Do d6 MN c6 phuong trinh: y=€+€t . Véy, MN di qua diém (5;5;0).
z=0

Chon B
Goi diém | thoa man 3IA+1B=0=1(6;3;-1).

Khi d6 3MA? + MB? :3(W+ﬁ)2 +(W+E)2 = AMI? 1 3IA” + 1B? + 2MI.(31A+ IB)

=4MI? +3IA + IB?,

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc. LEARN
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Céau 33.

Céau 34.

Do 3IA® + 1B® khong d6i vi badiém A;B;1 c¢b dinh nén 3MA® + MB? dat gid tri nho nhat khi Ml

nho nhat. Khi d6 M 14 giao diém cua duong thing 13 v6i mit cau (S), (J(2;1; 3) 1a tim cua

X=2+2t A
‘ 9 \ M, (4;2:1)
mit cau (S)). Ta c6 phuong trinh duong thang 1J la Jy=1+t =1JN(S)= :
L =3t M,(0;0;5)

Kiém tra IM, < IM, (3<9) nén M, (4;2;1) 1a diém can tim. Vy T =abc=8.

Chon C

Goi K, H 1an luot 1a hinh chiéu vudéng goéc ciia A 1én mit phing (P) , duong thang d .

Taco: AH > AK .

Suy ra, mit phang (P) chtra d sao cho khoang cach tr A dén mit phing (P) 16n nhét khi va
chi khi (P) di quadiém H vavudng géc AH . Goi H (1+2t;t;2+2t) ed taco:

AH.U, =0 véi U, = (2;1,2) 1a vecto chi phuong ctia dudng thing d =t=1=H(3,1,4).

Nén (P) di qua diém H(3;1;4) nhan AH =(L-4;1) lam vecto phap tuyén c6 phuong trinh la:
X-4y+7-3=0.Vay T =a+b+c=1-4+1=-2.

Chon A

Taco {Am(P):{I (LL1)}

Vi d (M ;A) =2 nén diém M thudc mit try tron xoay (H) c6 truc 1a duong thang A .

Khi @ M nim trén giao ctia mit phang (P) va mit tru (H) 1a dudng tron (C) c6 tam 1 (L;1;1)
vaban kinh R=2. Giasir N(X;y;z).

Do NA=2NB < NA* =4NB?* & x* + y* + 2 —2x -2y —147+42=0.

Suy ra N ndm trén mat cau (S) cotam J (L17) vabankinh R'=3.

N e(P)
Je(P)

(C") cotam J (L1;7)va ban kinh R'=3.

Mat khac: { ,do d6 N nim trén giao cia mit phang (P) va mit cau (S) la duong tron

Bai toan dé cho tro thanh: ‘Trén mat phang (P) cho hai diém M, N . Biét M thudc dudng tron
(C) c6 tam 1(LL1), ban kinh R=2 va N thudc duong tron (C') 6 tam J (1;,1;7), ban kinh

R’ =3. Tim gia tri nho nhit cuia doan MN .”

Tir hinh v& trén, d& thdy MN_, =13—(IM +IN)=6-(2+3) =1.

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Cau 35. ChonC
Goi A(a;0;0),B(0;b;0),C(0;0;c) (a>0,b>0,c>0).

Khi d6 phuong trinh mét phing (ABC) la 5+%+ é =1< bex+acy +abz—abc=0.

a
Mit cau (S) c6 tam O(0;0;0)vaban kinh R=1.
Mt phang (P) tiép xtc véi (S)nén d(O,(P))=R hay d(O,(ABC))=1.
Khi d6 abc =1« a’h’c® = a’b® +b?c® +c%a? (1).
Jb2c? +a%c? +a’h?
Taco:
T =(1+0A2)(1+082)(1+002) =(1+ az)(1+ bz)(l+c2)

T =1+a’+b’+c?+a’b® +b%c? +a’c* +a’b’c®.

3
T >1+3%a%h?c? +33a’bc* +a?h’c? = (1+ \3/a2b2c2) .

Mait khac tir suy ra a’b’c® >3/a’bc* < a’n’c® > 27a’h’c’ < a’h’c® > 27.

SuyraT 2(1+§/ﬁ)3:64.

a=b=c
Vay gi tri nho nhat caa T bing 64 khi: {a’? =b’>=c? < a=b=c=4/3.
a’b’c® =27
Cau 36.
Chon A

Mit cau (S) co tam |(-3;—4;-5) va ban kinh R=27.
Pudng thing d c6 1 véc-to chi phuong 1a U =(2;3;4)=d L(P).
Goi K 1a giao diém ctia mdt phang (P) va duong thing d. Vi 1 ed nén K 1a tim cta duong

tron giao tuyén va KB L d.
Taco IA=(L2-2)=1A=3 va IAuU=0=1ALd.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Cau 37.

E LEARN

2.(-3)+3.(-4)+4(-5)-107
Ta tinh duoc IK=d(I,(P))=‘ ( )+J(2 )2+ (2 ) ‘:5\/29 va KB=R?—IKZ =2.
2°+3°+4

Do M di dong trén dudng thang d va B thudc dudng tron giao tuyén nén biéu thirc MA+ MB
nho nhat khi va chi khi M = ABNd.

Khi do, ta co MIE_1A 3 va Ml + MK = IK =54/29.
MK KB 2

Suy ra MI =329, MK =2429.

Tacd AM =+/I1A2 + MI2 =34/30 = BM :%AM =24/30.

Vay gi4 tri nho nhét cia MA+MB 13 AM +BM =330 + 24/30 =5+/30 .
Céach 2:

Taco (S) cotam 1(-3;—4;-5) bankinh R=27.

Dé thay d di qua 1(—3;—4;-5) va vudng géc véi (P).

(P) cét (S)theo dudng tron cé bankinh r=2, M ed < M (1+2t;2+3t;3+4t),
Tacé T =MA+MB = MA++MHZ +r2.

Lai c6 MH :d(M;(P)):@:‘@t—S\/@‘_

T
SuyraT:\/29t2+ll6t+125+1/29(t—3)2+4:\/E (t+2)2+%+@ (t—3)2+2;49.
. 3 ) - 2 ) - - 5
Xétu=|t+2,— | v=|3-t,— | Uu+v=|5—. A
(2 s 5+(55 g J= 5955
DodéT:@(\Gh\\?\)z@\ﬁw\:s@.
Chon B A 4

H K
P

Ac (P)

Goi (P) 1a mat phang chira A qua M va vubng goc voi dudng thang d , khi d6 { Ald

Véi ug =(2;2;-1) 12 mot vécto chi phuong ciia dudng thang d .

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
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Cau 38.

Cau 39.

Chon mot véc to phép tuyén cia (P) 1a ney =ug =(2;,2,-1). Taco (P): 2x+2y—-z+9=0.
Goi K, H lan luot Ia hinh chiéu vuéng goc cua A 1én mp (P) va duong thiang A.
Tathdy d(A;A)=AH > AK. Nén Min d(A;A)= AK khi va chi khi H =K.

_|2.142.243+9)

22422 +(-1)?

Ma AK =d(A;(P)) 6. Vay Mind(AA)=6.

Chon A
Mt cau (S) c6 tam 1(L—211) , ban kinh R=+/6.
Goi x 1a khoang cach tr 1 dén mat phing (a) , 0< x <+/6 . Khi d6, thé tich khéi nén dinh 1,

3

day la duong tron (C) la: vV :%x 6—x° :—%+2x

3
Xét ham sb f(x):—%+2x, Voi 0<x <6 €6 f'(X) = —x2+2; f'(X) =0 x =42
Hamsd y = f(x) liéntuctrén [o;JE],cé f(0)= f(\6)=0, f(~2) =2, nén M?xf(x)zﬁ
0;+/6

dat duoc khi x=+/2.

Goi u= (L; —4;1) 12 mot véc to chi phwong cua duong thang d . Vi IH L (o) nén ton tai sb thuc

k sao cho m:ka,suyra ‘m‘:|k|.‘a‘ :>|k|:£:£:>k:i1.
J18 3 3
Vi k:E: mzlﬁjH[f;—z;ﬂ] = (a):x—4y+2-6=0
3 3 3 33

e

) 1 1- 212 1
Véik=—=: IH=—Zu=H|=;==| = X—4y+72=0.Vay x, +vy, +z, =~
o 3 3 [3 3 3] () y ay Xy + Yy 2y 3

Chon A

C6 goc tao bai duong thang d va mt phiang (Oxy) la (d;(Oxy))
goc tao boi mat phang () va mat phang (Oxy) la ((«);(Oxy)).

Taco (d;(0xy))<((@):(0xy)) = ((@):(0xy)),,, < (d:(0xy))=((e):(Oxy))

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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Goi VTPT cia (@) la n=(a;b;c),a’ +b*+c® =0

Vidc(a)=uln=2a-b-c=0=c=2a-b

K pa-b o

O )= a6

<:>36(4a2 —4ab+b2) =3o(5a2 —4ab+2b2)

< 6a’ + 24ab + 24b? =O<:>6(a+2b)2 =0<a=-2b. Chonﬁ:(z;—l;S) .

Vay(a) di qua A(-1;1;2)ed vacé VTPT n=(2;-1;5) =(a):2x-y+5z-7=0.

_ 30 _ A B
d(M!(a)) N \/% - \/% °
Cau 40. Chon A H b d

Puong thing d c6 vécto chi phuong u, =(3;-2;2).

Tathdy Aed va AB=(6;-4;4)=2(3;-2;2).Suyra AB//d.
Goi A’ 1a diém dbi xang véi A qua d.Tacd Al +BI = A'l + Bl > AB. Dau "=" xay rakhi A’
, 1, B thiang hang.
Vay min(Al +Bl)=AB trongdo | = ABNd
Goi H la hinh chiéu vudng goc cia A lén duong thang d . Ta tim duoc H (-1;2;2)
Do H la trung diém AA’ nénsuyra A'(-3;2;5).
Do AB//d nén I latrung diém A'B nénsuy ra 1(2;0;4).
Céch 2: Tim toa do diém H trong bai nay tir nhan xét sau:
Tur phuong trinh duong thang d tathdy d di qua diem H(-1;2;2).
C6 AH =(-4;0;6)va u, =(3;-2;2) thoamén AH.U, =0=AH 1Ld .
Vay H la hinh chiéu cia A 1én duong thang d .
Cau 4l. Chon A
M €Oz = M (0;0;m)
Theo d& { N ed = N (4-3t;3+4t;0).
d (Oxy)

Vi A 14 hinh chiéu vuéng goc ctia O trén d nén tim duoc A(4;3,0). I 1a trung diém doan

thing OA=> | [2;%;0).

Mit khic MN =OM + AN = \[(3t—4)’ +(4t+3)° +m® =[m|+5[t| (*)

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Cau 42.

o 2|mt|=5 & |mt| =2 < |m| = = (t = 0).
2 2[t]
Trén tia ddi cua tia Oz, 1ay diém H thoa OH = AN . Ta chitng minh duoc AIMH = AIMN .

Khi d6 S, = Sam =%IO.MH =%MN :%(|m|+5|t|) do(*).

Sl 5 )= 52

Dl = data =l = I - 552 vay w002 |
Tacd MA= [43_51:j = (-3,4,0).

Mit phang (M ,d)cc’) mot VTPT ﬁz[m,i] =(10\/§;¥;25J=¥(4;3;5\/§).

Chon B
Vi AMB=90° nén ta c6 diém M thudc mit cau (S) .

Mit cu (S)co thm 1(2;3;—2) la trung diém cta AB va ban kinh R:%AB:JT? .

Mit khac diém M thudc mit phang (P)nén ta c6 tdp hop diem M 1a duong tron (C)=(S)(P)

Duong tron (C) c6 tam O 1a hinh chiéu cua diém | (2;3;—2) 1én mat phing (P)va c6 ban kinh

r\/RZ _\/17—\/—

Tim toa d(_) diém O:

Goi (d) 1a duong thang di qua diém | va vudng gbc v6i miat phang (P) Phuong trinh dudng

X=2+t
thang (d) la: {y=3+t .
7=-2+t
Vi O 14 hinh chiéu ciia diém 1(2;3;—2)1én mat phang (P)nén O=(d)(P).
Xét (2+1)+(B+t)+(-2+1)=0=3t+3=0=t=-1=0(12;-3).
Vay duong tron (C) nam trén mit phing (P) cé tdm O (1;2;—3) ban kinh r=14.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. E LEARN
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Goi H 1a hinh chiéu cta diém C lén mat phéng (P) Tuong tu tim toa do diém O ta c6

H(2;4;-6). Tac6 CM =y/CH? + HM? =y/12+ HM ?
Do d6 CM dat gia tri 16n nhat khi va chi khi HM 16n nhét.
2
Taco HM <HO+r<214=HM,,, =214 =CM,,, = [12+(2414) =2\17.

Cau43. Chon A
Goi (P) la mat phang qua B vavudng goc véi d; (P):2x+y+z-1=0.

Goi H lahinh chiéu cia A 1én (P),taco: H(2;1-4)
Taco: Ac(P) nén d(A;A)zd(A;(P));

d

H

(P B

DAu dang thuc xay ra khi va chi khi H e A.
Mot vecto chi phuong cia A 12 BH = (1,-3).
Cau44. ChonB

. s X y z X Yy z
Ph trinh mat phang (ABC): —+~-+—-=1 <& —+=-+—-1=0.
u’ongrmmapag( )abc LA
0.0, 0_4
1 1 1 .
ABC a b ¢ = =P. m“©T2¥+b_2+c_2 min .
\/ \/ F 02
1. N 1+2+4) e
T2 4b2 16c a’+4b? +16¢2 49

= 2b*=a’; 4c’* =a’.

s 1 2 4
S . =1.Daubangxayra —=—=
e 9XAY T2 = 4 ~ 162

2 2
a2+4b2+16c2=49<:>a2+4% +16% _49 a7 bzzg, ¢t =

Vay S=a’+b*+c*=—

Céu 45. ChonD

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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A

Ta co:

d di qua M (4-2;0) vacé VTCP us =(2;12).

(S) cétam 1(3;2;-1) va bén kinh R=25.

Taco: d(A;(P))<d(A;d).Dau“="xay rakhi (P) chua d vavudng goc véi AK.

Khi do: (P) c6 VTPT 12 e =| Nwan),Us |.
Vi ﬁ(AKM) :[ﬁd,m] :(—6; 6; 3) = Np = (9;18; —18) = 9(1;2;_2).
=(P):(x-1)+2(y+2)-22=0=(P):x+2y—-2z+3=0.Taco: d=d(I;(P))=4.

Vay bén kinh duong tron can tim: r=vR?—d? =+/20-16 = 2.
Cau 46. Chon A

(S):(x=2)"+(y-1)°" +(z-1)° =1 c6 tam 1(1;1;1). Goi G(x; y; z) 1a diém thoa man

3(0-x)+2(3-x)+(0-x)=0 x=1
3GA+2GB+GC =0<>13(1-y)+2(0-y)+(21-y)=0 < y=4 =G(1; 4;-3).

—

Ta co:

T =3MAZ2 + 2MB2 + MC?
—3MG? + 6MG.GA+3GA? + 2MG? + 4MG.GB + 2GB? + MG2 + 2MG.GC +GC?

= 6MG” + 2MG (3GA+ 2GB + GC ) +3GA° + 2GB” + GC’ = BMG” + 3GA® + 2GB* + GC”
T < M la giao diém ciia duong thang 1G vamat cau (S), sao cho M va G cung phia véi |

x=1
Phuong trinh duong thang 1G:{y=1+3t
z=1-4t

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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M =1GN(S) néntoadd M langhiém cua hé

x=1

1 8.1
y=1+3t tzg M, 15%)
_ = .Khi do :
z=1-4t -l " 1-2-9)
(x=1)° +(y-1)° +(z-1)" =1 5 275’5

Vi M,G <M,G nén diém M le(l; g; %).vay a+b+c:% .

Céau47. ChenB

Goi M (X;y;2).
, MA 2 ) 9 2 2 2 4.2 R <
Ta co W:§<:>9MA =4MB® < (x+6) +(y—6) +(z+6)" =108. Vay diém M thudc mat

cu tm 1 (~6;6;—6) ban kinh R =63 .

Vay MN nhé nhat khi M, N thudc duong thing di qua tim 1 va vudng goc véi mat phang (P)

Goi (d) 1a duong thang di qua tam 1 va vudng goc véi mit phang (P).

X=—6-t
Khid6 (d):4y=6+2t . Toadddiém N la nghiém cua hé phuong trinh
z7=—06-2t
X=-6-t X=-6-t X=-2
y=6+2t y=6+2t y=-2
fe—g <~ .
z=-6-2t z=-6-2t z=2

—X+2y—-22+6=0 6+t+12+4t+12+4t+6=0 t=—4
= N(-2-2;2).Dod6 T=-2-2+2=-2.
Céu48. ChonD
Vi M ed nén M (-1+t;t;1+t). Tacd AM =(-1+t;t+Lt-1), AB=(12;0).

Do d6: [m,@] = (2-2t;t-1;t—3). Dién tich tam gidc MAB::

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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:_‘ [AM, 8] = 1\/(2 2t) +(t-1) +(t-3)° \/6t —16t+14

:%/ t—— \/7Daubangxayrakh|t_—

Do d6 dién tich tam giac MAB nho nhat khi M [

00|4>

gj Khidé T =a+2b+3c=10.

OOIH

Céau49. ChenD
Vi M ed nén M (-1+t;t;1+t).

Taco AM =(-1+tt+Lt-1), AB=(120). Dods: | AM, AB |=(2-2t;t—1;t-3)

Dién tich tam giac MAB : s:%\[m,ﬁ] :%\/(Z—Zt) +(t=1)" +(t-3)’ \/6t —16t+14
=\/§ :>'(:ﬂ Do d6 M[lﬂzj Khid6 T=a+2b+3c=10.
6 3 3’3’3

Cau50. ChonC
Vi M ed nén M (-1+t;t;1+t). Tacd AM =(-1+t;t+Lt-1), AB=(L2,0).

Do dé: [m,ﬁé}:(Z—Zt;t—L‘t—@ . Dién tich tam gi4c MAB :

t=

szg‘[m,ﬁ]%\/(z—m) +(t=1) +(1-3)° \/Gt ~16t+14 =1 =

j .

Vay c6 hai diém M thuoc d dé tam giac MAB c6 dién tich bang 1.

wlo =

wlm
oolu-l
w | oo

Do d6 M (0;1;2) hoac M(

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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CHU PE 4: TOA PO HOA VA BAI TOAN PAI SO

LI THUYET

K/

R/

K/

> LUU Y MOT SO CONG THUC SAU PAY

& Tich c6 huéng cua a=(a;a,;a,) va b=(b;b,;b,) 1a [5,5J:(a2b3—a3b ;ab —ab;;ab, —ab)

a va b cung phuong < [5, B]=O a, b, ¢ ddng phing < [5,5].E=0

Dién tich tam giac : S ;. = %‘[ﬁ, A—C]‘
Thé tich t diénV,g.g = %‘[E, ACL.AD|

Thé tich khéi hop: V

ABCD.ABCD'

=\[ﬁ, ﬁ].m\

% Goc giita hai mat phang;

Goi ¢ 1a goc giita hai mit phang (00 s(ps90°)
(P): Ax+By+Cz+D=0va (Q):A'x+B'y+C'z+D'=0

Ine.ng IAA+BB+CC]

cosp=os(i o) - nelng| VAE+BT+CP /AT BACY

% Khoang cach tir diém dén mat phang

Ax,+By,+Cz,+D
d (M o 0() — | 0 yO 0 |
VA’ +B*+C?
% Khoang cach tir mdt diém dén mot duong thang
[M,M, u]
d(M,A) = M
| z
s Khoang céch gilra hai duong thang chéo nhau
[a,aTMM v
d(d,d')z‘ — ‘: =
[aal  Sw
% Goc giita hai duong thang:
‘a.a" _ |aaitaal+aal]

COS(p:‘COS(a,a')‘:_. R e e e e B
‘aHa‘ \/a1+a?_+a3.\/a1+a2+a3

% Goc gitta duong thang va mit phing:

|Aa, +Ba,+Ca,|
JA? + B2 +C2.\/a12 +a+a’

sinq):‘cos(é,ﬁ)‘ =

«» Meo nho cong thue vé gbc trong hinh hoc Oxyz:
Cung loai dung Cos (Goc giita dudng thang voi duong thang, mat phang véi mat phang)

Khac loai dung Sin (Géc giira duong thang va mit phang)

E LEARN

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
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VI DU MINH HOA

Vi DU 1: Cho hinh chép S.ABC c6 SA vudng géc v6i mit phing day. Goi M 14 trung diém cia BC
va H la trung diém ciia AM . Biét HB=HC, HBC =30°; gdc giira mt phing (SHC) va
mét phang (HBC) béng 60°.Tinh cdsin cua goc giita duong thang BC va mét phang (SHC)

PR p. V13 c B p. L.
2 4 4 2
Lai giai
Chon B

T M 1a trung diém cia BC va H 1a trung diém cua AM , HB=HC suy ra AM L BC, hay
tam gidc ABC can dinh A.

Pit BC =a= BM =%. Do HBC =30° suy ra HM :% AM ——J_ .Pit SA=b.

bat hé truc toa d6 nhu hinh vé:

Tacs A0:0,0), B[ 2:233.0] ¢[ 2.8 0], n[0:2B.0] s(0:00).
273 23 6
Tacé HC = {—% ays, 0] SH = (0 %;—b}.

Nén [%,Sﬂ} :(— ab\/g;—a_b;_ azﬁj.

6 2 12
Suy ra (SHC) ¢6 mot véc-to phép tuyén Ia ny = (2bJ§; 6b; aJé) .
Mat phang (HBC) c6 mot véc-to phap tuyén Ia k =(0;0;1).
Goc gitra mat phang (SHC) va mat phang (HBC) béng 60° nén

cos((SHC),(HBC)) ‘ ‘©c0560° ‘a\/_‘
\mH | J12b% + 3607 + 327

&> /12b? +36b% +3a2 = 2‘a«/§‘ ob=a3/4.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cia nhém “TU DUY TOAN HQC 4.0”
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3a 3a\/_

Khi d6 nl —(
2’

‘a3 J duong thing BC ¢ véc-to chi phuong i=(10;0).

Goi ¢ la goc giita dudng thang BC va mat phang (SHC), ta c6
3a

singp = ‘Lrlm‘ 9a 227a :ﬁ . Do d6 COS(D—«/l sin @ = f

VI DU 2: Cho hinh chép S.ABCD c¢6 day ABCD 14 hinh vudng canh a, mit bén SAB la tam giac déu
va ndm trong mit phang vudéng goc v6i mit phang (ABCD) . Goi G la trong tdm cua tam
giac SAB va M, N lan luot 1 trung diém ctia SC, SD (tham khao hinh v& bén). Tinh cdsin
clia gbc gilta hai mét phang (GMN ) va (ABCD).

A 232 b V3.
13 6
Chgn A

Chon hé truc toa @& Oxyz nhu hinh vé. Khi d6

(o0 )i oG] o{00)gmo)of i)

suy ra G(O 0; a\/_]’ (E a. i} (—E;E;a—\/ﬂ
4 2 4

6 42" 4

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Ta c6 mit phing (ABCD) c¢6 vecto phap tuyén la k = (0;0;1), mat phing (GMN)C(’) vecto phap

tuyén 1a ﬁz[Gﬂ}GNJ (O —2—43,%J

W
\E\ﬂ

24

Goi a 1a goc giita hai mit phang (GMN) va (ABCD) ,taco cosa =

Vi DU 3: Cho hinh chép S.ABC c6 day ABC la tam giac vudng tai A, ABC =60°, BC =2a.Goi D
1a diém thoa man 3SB = 2SD. Hinh chiéu cia S trén mat phing (ABC) 1a diém H thugc
doan BC sao cho BC =4BH . Biét SA tao v6i ddy mot goc 60° . Goc giira hai duong thing

AD va SC bang
A. 90°. B. 30°. C. 60°. D. 45°,

Loi giai

Chon A

Tacé AH? = BH? + BAZ — 2.BH .BA.c0s 60° :%+a2—2.
tan 60° :S—HSSH :AH.\/—::S_a
AH 5

Chuin hoa va chon hé truc toa do sao cho H (O;O;O), C(g;O;Oj, A[O;?;OJ, S(O;O;gj ,
8(-L.00], sB8=(-L0-3|od=[-2:0-2 )= D[ -3:0-3).

2 2 2 4 4 4 4
Tacé DA= (i —3,%J Uz(\/_ 2; \/_) la mot vtep cia AD .

%:@;0;-%):»7:(1;0;-1) 1a mt vtep cia SC . Taco GV =0= AD L SC

Vay goc giira hai duong thang AD va SC bang 90°.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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VI DU 4: Cho lang tru ABCD.A,B,C,D; c6 day ABCD lahinh chit nhat. AB=a, AD = a3 . Hinh
chiéu vudng goc cua diém A, trén mat phéng (ABCD) tring voi giao diém AC va BD .
Goc giita hai mit phiang (ADDlAl) va (ABCD) béng 60°. Tinh khoang cach tir diém B,
dén mit phang (AlBD) theo a .

A.#.

B.

a c D, a3
4 2 2

Loi giai
Chon D
Goi H latam ciua day ABCD vadat A\ H =x.

Chon h¢ truc nhu hinh vé

Toa d6 cac diém:

A(0;0;0), B(a; 0;0), D(0; a+/3; 0), C(a; a3; 0),H[g;—; 0

Suy ra AA1 _[; a«2/_ J,E = (o;a\/g;o)

- 2 _
= | AA;, AD| - Lax\/g; 0,2 2@ ] = n =(2x;0;a) 1a VTPT ciia (A;AD)

Va k= (0;0;1) 1a VTPT cita (ABCD) nén theo gia thiét d& bai ta co:

n.k
‘:z a‘ =c0s60° = 2a = V4x? + a? :xzﬁ
A 2
5 |a a\/_ — a a3 R
AB= {2 : 2 J AD = (_E;T;_XJ = [AlB, AIDJ = (a\/gx; ax; 0)
Phuong trinh (A;BD) : x3+y-aV3=0.Vi A B, B, = AB — B [3a a\2/§ a\z/_]

fs

Vay d(By,(A;BD)) =

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Vi DU 5: Cho hinh chép S.ABCD c6 day 13 hinh thang vudng tai A va B ; AB = AD =2a,CB =a, g6c
gitta hai mt phang (SBC) va(ABCD) bang60°. Goi | 1a trung diém cta canh AB . Biét hai
mit phang (SDI ) va (SCI ) cling vudng goc véi mit phang ( ABCD) , tinh thé tich khéi chop
S.ABCD theo a .

32’3 a’\15 3a’415 b 8a’\15

5

A . B. C. .
5 5

5

Loi giai

Chon C

Vi hai mit phing (SDI) va (SCI) cling vudng goc véi ddy

nén SI L (ABCD).

Pat SI = x,x >0, toa do céc diém la: 1(0;0;0), A (-a;0;0),
B(a;0;0),C(a;a;0),D(-a;20;0),

S(0;0;x). Suy ra SC = (a;05—x),

CD = (-2a;;0) = [% C—DJ - (ax; 2ax; 3a2)

Nén n, = (x;2x;3a) 1a VTPT ciia mit phing (SCD).

Ma & = (0;0;1) 1a VTPT cila mat ddy nén theo gia thiét d& bai ta co

i

Ccos60? e 80 1. 3a15
‘n:‘.‘];‘—COSGO zcm 2:x =
AB(BC + AD)

Mat khac: S, pop = = 3a® nén thé tich khéi chop 1a

2

1 3a\15 02 34315

1
V = - SIS = —. =
S.ABCD 3 ABCD 3 5 5

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
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DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 1;

Cau 2:

Céu 3:

Céu 4:

Cau 5:

Cau 6:

Cau7:

Cau 8:

E LEARN

Cho hinh lang tru dung ABC.A'B'C’ ¢6 day ABC la tam giac vubng can, AB=AC =a, AA'=h

(a,h>0). Tinh khoang c4ch giira hai dudng thang chéo nhau AB’ va BC' theo a, h.

A B0 __ c. p.
Ja*+5h’ V5a® +h’ V2a’ +h? Ja® +h?

Trong khéng gian Oxyz , mt phang (P): 3x+y—4z-12=0 cat truc OX tai A, cit truc Oz tai

B . Chu vi tam giac OAB bang

A. 6. B. 12. C. 36. D. 5.
Xéc dinh m dé bén digm A(Li1:4) B(5:=1;3) C(2:2;m) (u D(3:1:5) o ianh ta dien.
A meR. B. m#4. C. m#6. D. m<O.

Trong khong gian Oxyz , cho 3 diém A(1;2;-3),B(—4;2;5),M (@;2;1) vdi a la tham sb. Biét
rang diém M thudc duong thang AB | tima.

A.a:—g. B.a=-6. C.a=6. D.a:%

Trong khong gian vdi hé toa do Oxyz , cho mat phfmg (P): X+y—2-3=0 va hai diém
M (1;1; 1), N (—3; -3; —3) . Mat cau (S) di qua hai diém M,N va tiép xuc voi mat phfmg (P) tai
diém Q. Biét ring Q ludn thudc mot dudng tron ¢ dinh. Tinh ban kinh R cta duong tron do.

2 B R 238

3 3

A R C. R=6. D. R=4

Trong khong gian v&i hé truc toa do Oxyz .cho tir dién ABCD c6 toa d6 cac diém A(1;1;1),
B(2;O;2) C(—l;—l;O), D(O;3;4). Trén céc canh AB, AC, AD lan luot liy cac diém B’, C'
AB AC AD

, D’ sao cho + + =4 va tt dién AB'C'D’ ¢6 thé tich nho nhat. Phuong trinh mit
AB’" AC’' AD'

phing (B'C'D') la

A. 16x-40y—-44z+39=0. B. 16x—-40y—-44z7-39=0.

C.16x+40y+44z2-39=0. D. 16x+40y—-44z+39=0.

Cho hinh chép tir giac déu S.ABCD c6 dday ABCD Ia hinh vudng canh a, tam O. Goi M va N
lan luot 13 trung diém cua hai canh SA va BC, biét MN = %. Khi d6 gia tri sin cia goc giira

dudng thang MN va mat phiang (SBD) bing

V2 ¥ c 5 D. V3.
5

A —. B. —.
5 3

Trong khong gian véi hé toa do Oxyz, cho mit cau S : x—1°+ y—2 ‘4 7-3%=4. Xét

X=1+t
duong thang d:{y=—mt  v&i m latham sb thuc. Giase P va P' lahai mat phang chta
z=(m-1t

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 9:

Céu 10:

Cau 11:

Cau 12:

Céau 13:

Céau 14:

Cau 15;

d, tiépxicvéi S lan luottai T va T'. Khi m thay ddi, tinh gié tri nho nhat cia do dai doan
thang 77".
A.2.

B.ZT‘/H. c.@, D. 2J2.

Cho hinh hop diing ABCD. A'B'C'D’c6 déy 1a hinh thoi, tam giac ABD déu. Goi M, N lan luot
1a trung diém BC va C'D’, biét ring MN L B'D . Goi a la géc tao boi duong thang MN va
mat day (ABCD), khi d¢ gié tri cose bang

N

A. COSa:i. B. cosag=—. C. COSa:i. D. COSa=%.

3 2 J10

Trong khong gian voi hé truc toa d6 Oxyz , goi (P) la mit phing chira duong thing
d :XT_l = yLlZ = iz va tao véi truc Oy goc co s6 do 16n nhét. Diém nao sau day thudc mat
phang (P)

A. E(-3;0;4). B. M(3;0;2). C. N(-L-2;-1). D. F(121).

Trong khdng gian Oxyz , cho diém A, B,C . Trén duong thang d vudng goc véi mat phang tai A
lday mot diém S. Goi H,K lan luogt 14 hinh chiéu vuéng goc cua A 1én SB,SC . Biét khi S di
dong trén d thi duong thang HK ludn di qua mot diém cé dinh D . Tinh d6 dai doan thang AD

A. AD=33. B. AD=6+/2. C. AD=36. D. AD=643.
Trong khong gian Oxyz , cho hinh lap phuong ABCD.AB'C'D’ cd toa do A(1;2;1),
C'(3;6;-3). Goi M 1a mot diém bét ky thuoc mat cdu (S):(x—2)° +(y—4) +(z+1) =1.
Tinh tong cac khoang cach tir diém M dén tat ca cac mat cua hinh lap phuong ABCD.AB'C'D’.
A 243, B. 34/3. C. 643. D. 12.
Trong khong gian toa d6 Oxyz, cho ba diém A(2;1;2), B(2;-3;1), C(3;2;2) va mat phang
(a):x—3y+z=0.Goi A, B', C’' lan luot Ia hinh chiéu vudng goc ciia A, B, C Ién («). D’
1a diém sao cho A'B'C'D’ 14 hinh binh hanh. Dién tich hinh binh hanh AB'C'D’ bing

3 4 8 6

A — B. —. C.—. D. —.

J22 Ji1 Ji1 V22
Trong khong gian Oxyz, cho diém A(L0;0), B(0;-10), C(0;0;1), D(1-L1). Mat cdu tiép
xUc 6 canh cua t dién ABCD cét (ACD) theo thiét dién c6 dién tich S . Chon ménh d& dung?

A s=2. B.s=2~. C.s=2. D.s=2.
3 6 4 5

Cho hinh lang tru dimg ABC.AB'C’ ¢ gay ABC 13 tam gisc can tai C, AB=2a AA'=a gac
gitta BC'va (ABB'A') bing 60°. Goi N 1a trung diém AA’ va M la trung diém BB'. Tinh
khoang cach tir diém M dén mat phang (BC'N).

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”



CHUYEN

Cau 16:

Céu 17:

Céu 18:

E LEARN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.
A 2a:[74 5 a\/74 c 2a+/37 5 a/37
©37 - 37 C37 37

Cho tir dién SABC c6 SA vudng goc véi mit phang, SA= AB =3cm, BC =5cm va dién tich tam
giac SAC bang 6cm?. Mot mat phang (a) thay doi qua trong tim G clia tir dién ct cac canh AS,

AB, AC lan lugt tai M, N, P . Tinh gi4 tri nho nhat T, cta biéu thic T = 12+ 12+ 12.
AM? ~ AN? AP
AT =2 B.Tm=£. C.T, =~ D.T, =1
17 144 10 34

Cho hinh chop S.ABCD c¢6 day ABCDIa hinh vuéng canh a, canh bén SA=2ava vuéng goc
Vv6i mat phang day. Goi M 1a trung diém canh SD . Tang cua goc tao boi hai mit phang (AMC)
va (SBC) bang

V3 5 23 5 5 25

A —. cC. —.
2 3 5 5

Trong khong gian véi hé truc toa dd Oxyz cho mit phang P :2x—y—2z—2 =0 va mit phiang

Q :2x—y—2z+10=0 song song v4i nhau. Biét A (1;2;1) 1a diém nam giita hai mat phang
(P) va (Q). Goi (S) la mit cau qua A va tiép xtic véi cd hai mit phang (P) va (Q). Biétring
khi (S) thay d6i thi tim ctia né luén ndm trén mot dudng tron. Tinh ban kinh r cua dudng tron
do

:M. B.r:&. C.r=—. D.r:&.
3 3 3 3

A.r

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

DAP AN CHI TIET
Caul: ChonA
»
A

Chon hé truc toa do nhu hinh vé.

A(0;0;0); A'(0;0;h); C(0;a;0); B(a;0;0); B'(a;0;h); C'(0;a;h).
AB'=(a;0;h); BC’ =(-a;a;h); [ AB’; BC' | =(—ah;—2ah;a’); AB = (a;0;0).
[ac]E

IR prr) I o

Cau2: ChenB
Ta co:
A=(P)nOx = A(4;0;0); B=(P)nOz = B(0;0;-3).

OA=(4;0;0) = OA=|OA|=\/4*+0°+0* = 4.

OB =(0;0;-3) = OB =|OB|=/0” + 07 +(-3)" =3.
BA=(4;0;3) = AB =|BA|= /4’ + 0" +3 =5.

Khi d6 chu vi tam gidc OAB bang: OA+OB+AB =4+3+5=12.

Céau3: ChonC
Taco: AB=(4;-2;-1), AC=(1;1;m—4), AD=(2;0;1).
Suy ra: [@,E}=(—2;—6;4)

4 diém A, B, C, D tao thanh to dién < 3 vecto AB, AC, AD khong ddng phing

@[ﬁa}ﬁ].?c’;to@—2.1+(—6).1+4(m—4)¢o@m¢6
Vay m=6.
Cau4: ChonA
Taco AB=(-5;0;8); AM =(a-1;0;4).
Vidiém M thudc duong thing AB nén AB cung phuong AM .

Cach 1:
Ap dung tinh chat cua tich c6 huéng giira 2 vec to ta co:

Thuee hién swu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san phdm cia nhém “TU DUY TOAN HQC 4.0”

E LEARN




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

a,b cung phuong véi nhau twong duong [5, B] =0.
Khi d6 ta co: AB cung phuong AM tuong duong [E , m] =0

& (0;82+12;,0)=0 = 8a+12=0 = a=—g.

Cach 2:
Vi AM cing phuong AB néntacd: AM =k AB
&4 0k =0 (lubn ding) < 2 ea=_3.
1 2
8k =4 —S.-=a-1
2
3
Vay a=——.
ay >
Céau5: ChonC
\ \ 2 x-1 y-1 z-1
Phuong trinh duong thang MN : T -1 1
Goi {E} =MN N(P).Suy ratoa do diém E thoa h¢:
x-1 y-1 z-1 [x=3
1 1 1 <{y=3=E(333).
X+y-z-3=0 z=3
Suy ra EM = 2+/3; EN =6+/3.
TacOAEQM va AENQ déng dang, suy ra %:%: EQ’>=EM.EN =36

= EQ=6. Do d6 diém Q thudc duong tron tim E, ban kinh R =86.

Céau6: ChonD

Trén céc canh AB, AC, AD cua ta dién ABCD lan luot c6 cac diém B’, C', D’. Ap dung
AB' AC' AD’
AB AC AD’

A ey A A 4t Vo
cong thurc ti so thé tich ta c6 28D —
ABCD

AB AC AD
+ +
AB" AC’' AD’

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

CauT:

4_AB _AC AD 3§/AB_AC AD_3-§/VABCD

AB AC T AD TN AB ACT AD T {Vieo
o64227. a0 oy s gvABCD .

AB'C'D’
L . N , J 27 AB AC AD 4
Do V,gep €0 dinh nén V. nhé nhat QVA'B'C'D:@VABCDQAB'ZAC':AD’=§

AB" AC' AD' 3

<~
AB AC AD 4

< (B'C'D’) song song véi (BCD) va di qua diém B’ thoa AB’ =%ﬁ.
C6 BC =(-3;-1;-2), BD=(-2;3;2), suy ra vecto phap tuyén cia mat phang (B'C'D’) Ia
=| BC, BD |=(4;10;-11).

C6 AB=(1;-1;1), giasu B'(x;y;z). Do A—B’_%AB nén B(

-bl\l
N—

-bl\l
-bll—\

Vay phuong trinh (B'C'D’) la: 16x+40y—44z+39=0.

Chon B

-

R TP A

v/
Y
V)

@]

Goi | hinh chiéucia M Ién (ABCD),suyra | la trung diém cua AO.

3 3a/2
4

Khi @6 ClI :ZAC:

. Xét ACNI c6: CN =%, NCI = 45°.

Ap dung dinh Iy cosin ta co:

92’ _
8

2£_aJ1_o_

4 2 4

2
—JCN?+CI?—2CNCl.cos 45° =\/%+ %

2 2
Xét AMIN vuong tai | nén MI =«/MNZ —NIZ = |22 _ 58 _aVl4.

2 8 4
Ma MI //SO, MI :%so:sozaf_“.

Chon hé truc toa @6 Oxyz nhu hinh vé:
Taco: O(0;0;0), BLO;%;OJ, D(O;—%;O), C(\/Z_,O,OJ (\{1— \Q_ J

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

ENETOREE

4 4
Khi d6 MN = ££—£ ,SB=[0 V2. 14 ,SD=[0 2—@.
2 4 4 2 2 2
Vecto phap tuyén mat phang (SBD): n= SB/\SD= - 7,0,0
52
_ [MNA| 2| 5
Suy ra sin(MN,(SBD)) = —
LR
Céau8: ChonC
T
I H M
TI

Mit cau (S) co tam 1(1;2;3), ban kinh R=2. Mzt phang (ITT ") cit d tai diém M . Goi H Ia
giao diém cua TT' va Ml .
Vi ATIH ~ AMIT nén ta co:

TH_TI_ gy _TMTI_RYMI®-R? R\/ _R
™ Mi MI MI MI
Do TT'=2TH nén TT. < TH_.. < MI .
X=1+t
Nhan xét ring v6i |y =-mt  tacod: x+y+z=1+t—-mt+(m-1)t=1
z=(m-1t

nén khi m thay déi ta luén c6 (d) = (P):x+y+z—-1=0 cb dinh. Vi thé
[1+2+3-1

R e

2
Tirdo taco: TT/, =2TH_. =2R /1_MRT =221

Ta kiém tra diéu kién du cua bai toan, tuc 1a ching minh rang hinh chiéu vudng géc caa | Ién
(P) thudc vao duong thing d .

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 9:

Cau 10:

Xx=1+t
Goi d’ la dudng thang qua | vavudng goc véi (P) taco: d':<y =2+t
z=3+t

Goi M la hinh chiéu vudng goc ctia | 1én (P) taco: M =d’n(P) suy ra:

(1+t)+(2+t)+(3+t)—1:0<:>t:_?5: M [_—Zlﬂ)

3'3'3
-2
— =1+t
3 -5
1 t=7 1 ,
Xét hé: gz—mt = 1.Vayvdim=gthid©dai cua TT’' nho nhat.
m==
4
2o (m-1)t S
3
Chon A
s .L
A |'|,‘I : '_\.'
] % b P
1 5 0 LY i
o x
b N L—
SRR EL
I‘_"'d___,_-"_{-l‘l"ﬁ_“!.
r--= o

Dt canh hinh thoi ABCD Ia 1, chiéu cao hinh hop=h (h>0).
Goi O 1a giao diém hai duong chéo AC va BD cua hinh thoi.

J3 1 1

Tam giac ABD déu :>AO:7: CO, BD=AB =1, BO:DO:EBD:E.

Taco B’(O; _?1 : hj, D(O;

M{ﬁ; - ; OJ, N(ﬁ; 1 ; hJ:W(O;E;hj.
4 4 2

N |-
o
N—
3
O
—~
o
=
o>
N

Cach 1:

Puong thang d qua diém M (L—2;0), ¢6 véc to chi phuong a = (-1 —2) vatruc Oy co véc to
chi phuong j =(0;1;0).

Goi n=(A;B;C) (A +B?+C? #0) 1a mét véc to phap tuyén cta mit phing (P).
Vidc(P)=a.n=0<1.A+(-1).B+(-2)C=0< A=B+2C =n=(B+2C;B;C).

Goi ¢ la goc gitta mat phang (P) va truc Oy (0 <p< %j :

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

. n.j B \/ B?
Taco sing == = - .
n.[j| (B+2C)*+B*+C? V2B®+4BC+5C
= | L > = 1 > (B=0).
2+4.(Cj+5(c) 5(C+2) +§
B B B 5/ 5

Viham sé sing ting lién tuc trén (o;%) nén ¢ dat gia tri 1én nhat khi sing 16n nhat

Luc d6 5(9 + EJZ +2 dat gia tri nho nhét bang S Khi va chikhi S+2-0.
B 5 5 5 B 5
Chon B=5=C=-2; A=1=n=(L;5-2).
Phuong trinh mit phang (P) qua diém M(L—-2;0), c6 véc to phap tuyén n=(L5-2) la
1.(x-1)+5.(y+2)-2(z-0)=0< x+5y-2z+9=0.
Thé toa &6 N(=1,—2;-1) vao phuong trinh mit phang (P): —1+5(-2)-2(-1)+9=0.
Vay diém N (~1;— 2;-1)thuéc mit phang (P).
Céach 2:
Xét bai toan tong quat: Cho hai dudng thang A ,A, phan biét va khong song song vi nhau. Viét
phuong trinh mit phing (P) chira duong thang A, va tao voi A, mot goc 16n nhét.

Phuwong phép gidi:

= V& mot duong thing A, bat ky song song v6i A, va cat A, tai M . Goi B 1a diém cb dinh
trén A, va H 1a hinh chiéu vudng géc ciia B 1énmp (P), ké BA LA,

= (A,,(P))=BMH . sin BMH =$s% khong doi

Suy ra BMH 16n nhatkhi H = A

Khi d6 BMH =(A,,A,) va (P)chtra A,va vudng goc véi mit phiang (A,,4,).

Vay (P) 6 VTPT I | [u,u, |.u,, |

Ap dung:

Ug =(L-5-2); j=(0:10), n=|[ug,i].ug |=(15-2) . Phuong trinh mat phing (P) qua

diém M (L;,-2;0), co véc to phap tuyén n=(15,—2) 1a x+5y-22+9=0
Vay diém N (~1;— 2;-1) thuéc mit phang (P).

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 11:

Cau 12:

ChonC

Taco: AB=(-3,0;3), AB=32; BC=(2,-12),BC=3; AC=(-1-15),AC =33

Vi AB.BC = 0= AABCvuéng tai B

_|BC L AB
Ta co: = BC L (SAB)=BC L AH .
BC L SA

. |AH LSB
Ta c0: = AH L(SBC):> AH 1 SC.
AH 1 BC

|SC 1L AH
Ta co: = SC L (AHK).
SC 1 AK

Do d6: Goi D 1a giao diém cua HK va BC thi SC L AD

AD 1 SA
AD L SC

Ta co: :>ADJ_(SAC):>ADLAC

Vi D nam trong mit phang va D 1a giao diém ciia BC va dudng thang vudng goc véi AC tai A nén
D cb dinh.

Trong ADAC vudng tai A, ta cé: AD = AC.tanC = AC.% = 3&.% =36.Pap an C

Chon C
Taco AC'=6 nén AB=2/3.

Mit cau (S) c6 tam I (2;4;-1) tring véi tam hinh 1ap phuong ABCD.A'B'C'D’ va ¢6 ban kinh
AB ) . .
R=1< — nén mat cau (S) nam trong hinh lap phwong ABCD.AB'CD’.

Véi moi diém M nam trong hinh lap phuong ABCD.A'B'C'D’, tong céc khoang céch tir diém
M dén 6 mit cua hinh lap phuong ABCD.A'B'C'D’ bing 3AB =64/3.

Vay tir mot diem M bat ky thudc mat cau (S), tong cac khoang cach tir diém M dén 6 mit cua

hinh I3p phuong ABCD.A'B'C'D’ bing 6+/3.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cia nhém “TU DUY TOAN HQC 4.0”




CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céu 13:

Cau 14:

Cau 15:

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.

g

ChonC
Taco AB= (0;-4;-1), AC = (1,30).

A lr—s 1 32
= Mo =| AB,AC | =(1:-14) = S,y =E‘[AB, AC] :Tf'
Mac M| 4422 W2 W2 4
cos(msq,(a)):%m A28 = S 05((A80) (o) - B2 2L
8
= Sueco = 2Swpe = ﬁ .

Chon B
Nhan thdy AB = AC =BC =DA=DB=DC =+/2 nén ABCD la tir dién déu canh ~/2.
Theo gia thiét giao tuyén ciia mit cau tiép xtic 6 canh cia tir dién véi (ACD) 1a dudng tron noi

tiép tam giac ACD.

AC+CD+AD 32
2 2

ﬁ=¥.r©r:§.

Goi r 1a ban kinh hinh tron noi tiép tam giac ACD, p=

AC*\3

Khi d6 dién tich tam gidc déu ACD, S,,., = pr < n
2
Dién tich thiét dién S = 7r? = 7{%] =

r
5
Céach 2:

Vi ABCD la tit dién déu nén (ACD) cit mit cau theo giao tuyén 1a dudng tron ndi tiem AACD

. Suy ra tdm duong tron ndy tring voi trong tim tam giac déu ACD va ban kinh

2
r=1M=£.DiéntichthiétdiénS=7rr2:7r. @ -z
3 2 6 6 6
Chon A

v

Goi H,K 1an luot 1a 13 trung diém canh A'B'va AB. Tur gia thiét ta co:
HB'=a = HB = a2 = HC' = HB.tan60° = a\/6

Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Mit khac: HC',HB' va HK d6i mot vudng goc nhau.

Toa do héa: H(0;0;0), C'(O;a\/E;O), A'(-a;0;0), A(-a;0;a), N(—a;o;%j, B'(a;0;0),

B(a;0;a), M (a;o;%).

C'B=(a;—av6;a)

Xét mit phing (BC'N) c6 4 a) = vipt n=(/6;-3,-46)
BN = (_Za;O;_Ej

Phuong trinh (BC'N) Ia:«/g(x+a)—3y—4\/§(z—%j:0.

Khoéng cach tir M dén (BC'N) Ia:
‘\/E(a+a)—3.0—4\/5(2—a
d(M;(BC'N)) =

% _2a/6 _2a\74

J6+9+96 - J111 37

Cau 16: Chon A

Vi tam gidc SAC vudng tai A :ACZZSSA%:4cm.

Vi AC?+ AB*=BC? nén tam giac ABC vudng tai A.
Chon hé truc OXyz nhu hinh vé

Tac6 A(0;0;0),B(3;0;0),C(0;4;0),5(0;0;3).

Vi G la trong tAm cua tr dién SABC nén ta co:

Xt Xt Xg X 3
© 4 4
yG=yS+yA+yB+yC =1=G §,l,§ )
4 4 4
Z,+Z,+2,+2. 3
ZG: = —
4 4

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Cau 17:

Céau 18:

E LEARN

Goi H 1a hinh chiéu cta diém A 1én mit phing (a) . Theo tinh chat ctia tam dién vudng ta co:
1 N 1 N 1 1
AM? = AN? AP’ AH?
ma AH<AGD T=—n s+ 4 1 15 1 7,8
AM° AN° AP° AH° AG 17
Déu “=" xay ra khi H=G tic mit phing (a) di qua diém G va vudng goc véi dudng thing

OG . Vay gia tri nho nhit ciia T bing %.

Chon D
Dé thuan tién trong viéc tinh toan ta chon a=1.

Trong khong gian, gan hé truc toa dd Oxyz nhu hinh vé&
sao cho géc O tring véi diém A, tia Ox chta doan
thang AB, tia Oy chita doan thang AD, tia Oz chua
doanthang AS .Khidé: A(0;0;0), B(1;0;0), C(1;1;0)
$(0:0:2), D(0:1;0).

. 1
Vi M 1a trung diém SDnéntoado M la M (0;?@.

,{SB = o)
Tacoq_ = figge) = [ SB;BC 1=(2:0:1).
BC (0;1;0)

AM = (0;1;1j 1
2" )= e = [ AMGAC 1= ( —j

AC = (110)

Goi a la goc giita hai mat phang (AMC)va (SBC).

‘ SBC ‘ (AMC ‘

1 / 1
——=tana = >——1.Viy tana =
Cos” Cos” o

Suy ra cosa = ‘cos(ﬁ(SBC)

Mt khac, 1+tan® o =

Chon A
biém M (1;0;0) 1a 1 diem thuoc (P).
2+10) 12

Vi (P)() ré 8((7)() = () -Zea

22+ (-1) +(-2)’

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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ol

Do d6 IA=2 nén | ludn thudc mat cau (T) tam A, ban kinh 2.
|2a—b—2c-2| |2a—b—2c+10|

Ngoaira d(1,(P))=d(1,(Q))< \/22 R = \/22 R

& |2a-b-2c-2|=|2a-b-2c+10| < 2a-b-2c-2=—(2a-b-2c+10)

<2a-b-2c+4=0.Dod6 I ludn thugc mit phiang (R):2x—y—2z+4=0.

Goi H la hinh chiéu vudng goc cua A 1én (R). Vi A, (R) cd dinhnén H co dinh.
21-2-21+4

(1 e(2f 3

Ma AH L :> AH 1 HI , do d6 AAHI vubng tai H nén

’ AH2 — 22 2 ? 4'\/_

Taco: AH =d(A,(R))=

42

Vay | ludn thuoe duong tron tim H , ndm trén mat phang (R), ban kinh r =

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san phdm cta nhém “TU DUY TOAN HQC 4.0”
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Céu 1:

Céu 2:

Céu 3:

Céau 4:

BAI TOAN DAI SO

Trong khong gian Oxyz cho mat cau (S):(x—1)" +(y—2)° +(z+1)° =6 tiép xtc vai hai mat
phing (P):x+y+2z+5=0, (Q):2x—y+z-5=0 lan luot tai A va B. Do dai doan thing
AB la

A. 2.6 B. /3. C. 3J2. D. 24/3.

Trong khong gian voi h¢ toa do Oxyz, cho tu dién ABCD c6 A(-116), B(-3-2,—-4),
C(L2;-1), D(2,-2;0). DBiém M (a;b;c) thudc dudng thang CD sao cho tam giac ABM c6

chu vi nho nhat. Tinh a+b+c.
A. 1. B. 2. C. 3. D. 0.

Trong khong gian Oxyz, cho diém A(L-3;0) vamatcau (S):(x—2)*+(y+6)*+2z> =50 tam .
Xét cac diém M thudc sao cho goc AMI 16n nhat, M ludn thuéc mat phang c6 phuong trinh 13
A. x-3y-10=0. B. x-2y-10=0. C. x—-y-10=0. D. 2x-y-10=0.
Goi S la tap hop tit ca cac gia tri thuc cua tham s6 m dé hé phuong trinh:
(m2+2m)x+(l—m2)y+m"—2m—2:0 o o
c6 hai nghiém thuc phan biét (x;;y,), (X,;Y,) sao
X2 +y?+2x-9=0
cho biéu thuc (%, —x, )’ +(y, —Y,)” dat gi4 tri nho nhit. Téng gié tri cua tat ca cac phan tir thuoc

S bang
A 1. B. 2. C. -1. D. 0.
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DAP AN CHI TIET
Caul: ChonC
Mat cau (S)co tam 1(1;2;-1), mat phing (P)co mot VTPT Ia i, =(1;1;2), mit phing (Q)
co mot VTPT la fig, =(2;-1;1). Goi d la dwong thang di qua tdm | va vudng gdc véi mat
phang (P) suy ra duong thing d nhan ne) = (1;1;2)1am mot vécto chi phuong. Phuong trinh
X=1+t

tham sb cua duong thing d lad:{y=2+t ,teR.
z=-1+2t

Taco: {Al=dn(P)= Acdnéntagoi A(1+t;2+t;-1+2t).
Vi Ae(P) néntaco: 1+t+2+t+2(-1+2t)+5=0 = t=-1= A(0;1;-3).

Goi d' 1a duong thing di qua tam | va vudng goc véi mat phang (Q). Suy ra dudng thing d
nhan ﬁ(Q) =(2;—1;1) lam mot vécto chi phuong. Phuong trinh tham s6 cua dudng thiang d' 1a

Xx=1+2t'
d'idy=2-t" t'eR.Tacé: {B}=d'n(Q)=Bed néntagoi B(1+2t;2-t;-1+t').
z=-1+t'

Vi Be(Q) néntace: 2(1+2t")—(2-t')+(-1+t')-5=0<1t'=1= B(3;1;0).

Viy AB=/(3-0) +(L-1) +(0+3)’ =3V2.

Cau2: ChonA
C

D

/ ’ 3
H
B
Goi C,;, lachu vi cua tam giac ABM .
AB =(-2;-3,-10) = AB =+/113

AB =(-2;-3,-10), CD =(L,~4;1) = ABCD=-2+12-10=0 = AB L CD.
Goi (P) la mat phang chira dudng thang AB va vudng goc véi duong thang CD.

H la giao diém ctia (P) va duong thang CD.
Phuong trinh mét phang (P)qua A(-116)c6 véc to phap tuyén CD= (L-4;1)la:
X—4y+z-1=0.
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Céu 3:

Cau 4:

X=1+t
Phuong trinh duong thang CD: <y =2-4t.
z=-1+t
H eCD < H (1+t;2-4t;—1+t).
He(P)el+t—4(2-4t)-1+t-1=0 @t:% < H (g;o;—%j.
M > AH

A
Véi VM €CD, taco =AM +BM >AH +BH .
BM > BH

Cooy = AB+AM +BM >+/113+ AH +BH , YM eCD.

Suy ra minC,g,, =113+ AH +BH , dat dugc M =H < M @;0;—%).

Vay a+b+c=1.
Chon A
Mat cAu cé tam 1(2;-6;0), R=5+/2 va IA=+/10.

Taco

MA?+MI?—IA? _MA”+R*—IA® _MA?+40  2JMA%.40 _ 2

cos AMI = = 2 =—.
2MAMI 2MAR 1042MA — 1042MA B

Do d6 AMI < arccos%. Déu “=" xay ra khi MA? =40 < MA = 24/10.

G(_)iM(x;y;z):{ = x-3y-10=0.

M e (S) (x—2)* +(y+6)*+2* =50
(x=1)%+(y+3)*+2>=40

=S
MA = 2./10
Vay M € (P):x-3y-10=0.
Chon C

(m? +2m)x+(1-m?)y+m?—2m-2=0 (1)

Xét
x*+y?+2x-9=0 (2)

Do (m2 +2m)2 +(1—m2)2 >0,VmeR nén (1) la phuong trinh ctia duong thang A va phuong

trinh (2) 1a phuong trinh ctia duong tron (C) cotam 1(~1;0), ban kinh R=+10 Dé A cit (C)

tai hai diém phan biet A(x;Y;),B(%,;y,) < d(1;A)<R (*)
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Taco AB® =(x —X,) +(¥,—Y,)" nho nhatkhi d (1;A)16n nhét

2 2
Co d(1;A)= 2l2m+4 = 2‘(m +2m)+(1 " )‘ <22 <R. D4u bing xay ra
(e 2m) e (1-m?) (e s 2m) s (1o me)
khi m?+2m=1-m? < 2m?+2m—1=0 2
I M +4Zm m < m"+Zm = =_1+\/§
2

~1-+/3 -1+3
2 2

Suyra S :{ } Do d6 tong gié tri cac phan tir thuoc S bang —1.

(m?+2m)x+(1-m*)y+m’—2m—-2=0 (1)

o Xét
X*+y?+2x-9=0 (2)

Do (m2 +2m)2 +(1—m2)2 >0,VmeR nén (1) la phuong trinh ctia duong thang A va phuong

trinh (2) 1a phuong trinh cua dwong tron (C) c6 tam 1(—1;0), ban kinh R = J10

= Nghiém cua hé phuong trinh 14 toa do giao diém cua A va (C)

* Taco: (M +2m)x+(1-m?)y+m’ —2m—2=0 < m’(x—y+1)+2m(x-1)+y-2=0

X—y+1=0 <1
Thiy: {x-1=0 < { B 5 thi phuong trinh luén dang vai moi meR.
y =
y—-2=0

Suy ra: DPuong thang A ludn di qua diém H (1;2).

Ma IH =+/8 <+/10 =R nén diém H nim trong duong tron (C).

Khi d6, duong thang A di qua H ludn cét duong tron (C) tai 2 diém phan bigt A(x.;y,) va
B(X,;Y,).

* Tac6: AB?=(x—%,) +(¥,—Y,)" nho nhat

< AB nho nhat

< AB L IH hay IH =(2;2) 1a mot vécto phap tuyén ciia duong thing A
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m= -1-3
2 2 -
M +2m _1-M" L om?iom-1-0 2
2 2 ~1++/3
m=
2
Vay S ={_1_2\/§;_1;\/§} nén tong gié tri cac phan tu thuoc S bang —1.

Nhan xét: Phuong trinh 2m*+2m-1=0 (a,c trai d4u) c6 2 nghiém phan biét nén theo Vi-et,
tong hai nghiém dé bang —1.
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DE THI: TONG HOP HINH HOC OXYZ

Caul. Trong khong gian véi hé toa d0 OXyz , cho ba vecto 5=2T+3]—5E, B=—3]+4R, 6=—T—2].
Khang dinh nao sau diy ding?
A. a=(2;3;-5), b=(-3;4;0),

a=(2;3;-5),

(2:3;-5), b=(0;-3;4),

(2;3;-5), b=(1;-3;4), c=(-1;-2;1).

Cau 2. Trong khong gian voi hé toa do OXyz , cho hai vecto a=(0;1;3) va 5=(—2;3;1). Néu

B. a b
C.a b
D. a b

2X+3a=4b thi toa do cia vecto X Ia:

A.§<=—4;9;—§. B. 4—95. C. x= 49,—§. D. 4—95

2" 2 2’2 2" 2 2’2
Cau3.  Trong khong gian véi hé toa & OXyz , cho céc vecto a=(1;0;-2), b=(-2;1;3), c=(3;2;-1)
, d=(9;0;-11).m, n, p laba sd thuc sao cho ma+nb+ pc=d. Khi d6 tdng m+n+ p bing

Al B. 2. C. 3. D. 4.

Caud. Goi ¢ 1a gbc giita hai vecto a=(12;0) va b=(2;0;-1), khi d6 cos¢ bang:
A.0. B. -2, c. 2. D. 2.

5 J5 5

Cau5. Trong khong gian v6i hé toa do Oxyz, cho ba diém M(2; 3;—1), N(—l,' 1;1), P(l;m—l;Z).

V6i nhitng gia tri nao cua m thi tam gidc MNP vudng tai N ?
A m=3. B. m=2. C. m=1. D. m=
ab=

0;—«/5;\/5). Tat céa

@}

Cau 6. Trong khong gian vdi hé toa do Oxyz, cho hai vectoa = (2 1; 2)

gid tri cia m dé hai vecto 7 =24+ 3mb VA 0=mid—b vudng goc Ia.
A i\/%+\/§. B. i26+\/5. C. 26i\/§. £
6 6 6
Cau7. Trong khong gian véi hé toa do Oxyz , cho ba diém A(1;2;0), B(212), C (—1, 3;1). Béan kinh
duong tron ngoai tiép tam giac ABC .

A. 310. B.@. C.@. D. J10.

5 5
Cau 8.  Trong khong gian vdi hé toa do Oxyz , cho nam diém tao thanh mot hinh chop co day 1a tir giac
voi A(O; 0; 3) , B(2; -1 0) , C (3; 2; 4) , D(l; 3 5) , E (4; 2;1). Dinh cta hinh chop tuong tng la.
A.Diém C. B. biém A. C. biém B. D. Piém D.
Cau 9. Trong khong gian voi hé toa 6 Oxyz , cho hinh lang tru ABC.A'B'C’ ¢6 toa do cac

dinh A(0;0;0), B(0;a;0), C[a—;’ % OJ va A'(0;0;2a). Goi D la trung diém canh BB’ va

M di dong trén canh AA’. Dién tich nho nhét cta tam giac MDC' la.

2 2 2 2
af. B.a*/g. c.a*/g. D.a*/1_5.

Cau 10. Trong khong gian vdi hé toa d6 Oxyz, cho bon diém A(l; —1;2), B(2;1;O) , C(—l;l;l) ,
D(2;3;1). Goi (L) la tap hop tat ca cac diém M trong khong gian thoa méan dang thirc
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Céau 11.

Céau 12.

Céau 13.

Céau 14.

Céau 15.

Cau 16.

Céu 17.

MA? + MB? + MC? + MD? =100 . Biét ring (L) 1a mot mat cau, mit ciu d6 c6 ban kinh R bang
bao nhiéu?

A. R=10. B. R=+/21. C. R=3. D. R=413.
Trong khong gian v6i hé toa do Oxyz, cho hai diém M (o; 3;—%) , N (2; 1; —g] va mit phang
(P):x—y-z-3=0. Goi A la dudng thing thay doi ndm trong mat phing (P), céc diém H,
K 1an lugt 1a hinh chiéu vudng goc ctia M , N trén A. Biét rang khi MH = NK  thi trung diém
cia HK Iudn thugc mot duong thang d co dinh, phuong trinh cua d la:

X=-3-t X=-3+t X=-3-t X=-3-t
A qy=1-t . B.jy=1+t . C.ly=1-t . D. ly=1+t

z=—1 z=—1 z=-7 z2=-7
Trong khéng gian v6i hé toa do Oxyz, cho mit phing (P):2x+2y—z+4=0 va cac diém
A(212), B(3;-2;2). BPiém M thudc mit phang (P) sao cho cdc duong thang MA, MB ludn
tao v&i mit phang (P) cac goc bang nhau. Biét rang diém M ludn thudc duong tron (C) cb dinh.
Tim toa do tam cia duong tron (C )
A(BTE) 8 (Ral) o () (2 82)

27 27 27 3 3 21 21 21 9 99
Phuong trinh mat phfmg trung tryc cia doan AB vai A(l; 1 2) , B (l; -3 2) la
A. . y-1=0. B. y+3=0. C.y-2=0. D. y+1=0.
Phuong trinh mét phang (P) qua ba diém A(1;2;3), B(3:5:4) va C(3:0:5) la
A. 4x—-y—-52-13=0. B. 8x-2y-10z-25=0.
C. 8x—-2y-10z+25=0. D. 4x-y-5z+13=0.
Phuong trinh mat phang (P) qua hai diém A(Z;l; —3) , B (3; 2, —1) va vudng goc v6i mit phing
(Q):x+2y+3z-4=01a
A X+y—-z+6=0. B. x+y—-z+12=0. C. x+y-z-12=0. D. x+y-z-6=0.
Trong khong gian voi hé toa do Oxyz , cho mit phang (P) :3x—4y+2-8=0. Toa d6 giao diém
M cta (P) vatruc Oy la
A. M(0;2;0). B. M(0;0;8). C. M(%;O;Oj. D. M (0;-2;0).
Trong khong gian véi hé toa dd Oxyz , cho diém M (1; 4;1) . (P) lamat phang qua M va cit cac

tia Ox, Oy, Oz lan luot tai cac diém A, B, C sao cho thé tich khdi tir dién OABC

nho nhit. Phuong trinh mit phang (P) la

Céau 18.

E LEARN

A. 4x+y+4z-12=0. B. 4x+y+3z-12=0.C. 4x+y+4z+12=0.D. 4x+y+4z-12=0.

Trong khong gian voi hé toa d6 Oxyz , cho hai duong thing dl:X;Zzy—JZrlzi va
X y-3 z . 2 , . - e s 1s J \ o

d, =5 T (P) la mit phang chra d; va tao v6i d, mot goc 16n nhat. Phwong trinh mat

phing (P) la

A. 13x-10y+7z+36=0. B. 13x-10y+7z-36=0.

C. 13x+10y+7z-36=0. D. -13x-10y+7z+36=0.
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Cau 19.

Céau 20.

Céau 21.

Céau 22.

Céau 23.

Céu 24.

Céau 25.

Cau 26.

Cau 27.

Trong khdng gian Oxyz, cho diém M (1,3;—1) va mit phiang (P):x-2y+2z=1. Goi N la
hinh chiéu vudéng goc cuia M trén (P) . Viét phuong trinh mit phang trung truc cia doan MN .
A x-2y+2z+3=0. B. x-2y+2z+1=0.

C. x—-2y+2z-3=0. D. x-2y+2z+2=0.

Trong khong gian véi hé truc Oxyz , cho hai diém M (O; -1 2) , N (—l; 1 3) . Mot mit phang (P)
di qua M, N sao cho khoang cach tir diém K (0;0;2) dén mat phang (P) dat gia tri 1on nhat.
Tim toa d6 vécto phap tuyén n cua mit phiang (P) :

A n=(L-11). B. n=(31-1). C. n=(2-11). D. n=(23-1).

Trong khong gian véi hé toa do Oxyz , goi (P) 12 mit phang di qua diém M (l; 4; 9) , cdt cac tia
Ox,0y,0z tai A B,C sao cho biéu thirx OA+OB+OC c6 gié tri nho nhat. Mt phang (P) di
qua di€ém nao dudi day?

A. (12;0;0) B. (6;0;0). C. (0;6;0) D. (0;0;12)

Trong khong gian v&i hé toa do OXyz , cho mat phing (P) 'X—y+z-5=0 va
(Q):2x+y+z+5=0.Mit phang (R) vudng goc vai (P) va (Q) ¢6 véc to phap tuyén 1a

A n=(3;2;-1). B.n=(1;-2;-4). C.n=(11;0). D. n=(-2;1;3).
Trong khong gian véi hé toa d6 OXxyz , cho hai mat phrfmg (P) 12X+Yy+22-5=0va
(Q) . —X+ 2y —27+7 =0. Phuong trinh mat phang (a) chtra giao tuyén hai mat phang trén va
song song voi truc Oy 1a

A. 5x+6z-17=0. B.3y+17=0.

C. 5x+6z+17=0. D.5x+3y+6z+17=0.

Trong khong gian véi hé toa do Oxyz , cho diém A(O ;8 2) va mit cau (S) c6 phuong trinh
(S) : (X—5)2 +(y+3)2 +(Z —7)2 =72va diém B(9 =1 23) . Viét phuong trinh mat phang
(P) qua A va tiép xtc voi (S) sa0 cho khoang cach tir B dén (P) 16n nhit. Gia su
n= (1; m;n)la mot véc to phap tuyén cta (P), hay tinh tich m.n biét m,n 1a cac s6 nguyén.

A mn=2. B. mn=-2. C. mn=4. D. mn=-4.
X+2 y-2 743
3

Trong khong gian hé toa do Oxyz, cho duong thangd : . DPiém nao thudc

duong thang d.
A.M(0;5;-1). B. N(1;2;-1). C. P(2;0;1). D. Q(-1;1;-2).
x-1_y_z+

Cho duong thang A: T 12 va hai diém A(0;-1;3), B(1;-2;1). Tim toa d6 diém

M thudc dudng thing A sao cho MA? + 2MB? dat gia tri nho nhat.
A M(Z;0;-2). B. M(3;1;-3). C. M(-1;-1;-12). D. M(5;2;-4).

Trong khong gian Oxyz, cho a=(1;-1;0) vahai diém A(—4;7;3), B(4;4;5).Giasa M, N
14 hai diém thay ddi trong mat phing (Oxy) sao cho MN ciing huéng véi a va MN =52 Gia
tri 16n nhat cua |AM — BN| béng.

A 17 B. J77. C. 7/2 -3. D. /82 -5.
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Cau28. Trong khong gian v&i hé truc toa d6 Oxyz , cho diém A(l;—2;5) va mat phing
(P):2x-3z-9=0. Phuong trinh duong thang d di qua diém A va vudng goc véi mit phing
(P) 1a

x=1+2t Xx=1+2t Xx=1+2t X=2+t
A Jy=-2-3t. B.{y=-2-3t. C.iy=-2 . D.jy=-2t
z=5-9t z=5 z=5-3t z=-3+5t

Cau 29. Trong khong gian v6i hé truc toa d6 Oxyz , cho hai mit phing (P) :3X—y+2+4=0 va
(Q) :2X—5y+6=0. Lap phuong trinh duong thang 1 giao tuyén ctia hai mat phing (P) va (Q)

X=-3+5t X=-3+5t X =-3+5t X =3+5t
A Jy=2t : B.qy=-2t . C.iy=1+2t . D. qy=2t
z=5-13t z=5-13t z=5-13t z=5-13t
Cau 30. Trong khéng gian véi hé truc toa dd Oxyz , cho diém A(g;%;—%j , mat phang

(P):2x—2y+2z-3=0 vamitcau (S):x*+y’+2z°=9. Goi d 1a duong thang di qua diém A
, Nam trong (P) va cit (S) tai hai diém B, C sao cho BC =3. Phuong trinh duong thang d 1a:

5
X=—+t
i X=3+t X=3+t X=3+t
A y:EH _ B.{y=1+t . C.qy=-1+t. D. qy=1+t
1 z:§+m z=§+& z=—§+&
Z:—§—6t 2 2 2

Cau 31. Trong khong gian véi hé toa ¢ Oxyz , viét phuong trinh duong thang d biét d song song véi

d’:X—4=y—_7=Z—_3,d(A)ng thoi cit ca hai duong thang d, va d, voi
4 2 P

X=t

d,:<{y=-1+2t (t: tham s6) va d, :x=y—_21=ZT_1.
z=t
X=2+U X=2+U X=2-U X=2+U
A y=3+4u. B. {y=3-4u. C.y=3+4u. D. < y=3+4u.
z=2-2u z=2-2u z=2-2u Z=2+2u
X=2+3t
Cau 32. Trong khong gian véi hé toa dd Oxyz , cho hai duong thang d, va d, véi d, :<y=-3+t (t:tham
2=4-2t
sO) va d, :%4 = yT+1 = LZ Viét phuong trinh duong thing d nam trong mit phang chtra hai
duong thang d, va d,, dong thoi cach déu hai dudng thang do.
X=3+3u x=3+3u x=3+3u x=3-3u
A y=-2-u. B.{y=-2u . C.jy=-2+u. D.cy=-2-u
z=2-2u z=2-2u z=2-2u z=2-2u
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Cau 33.

Céu 34.

Céau 35.

Cau 36.
Cau 37.

Cau 38.

X=-1+t
Trong khong gian véi hé toa d6 Oxyz, cho hai duong thing duong thang d,:qy=-2+2t va

z=t
X=2+2t
d,:{y=1+t" (tvat':tham sd) va mit phang (P):x+y—2z+5=0. Lap phuong trinh dudng
z=1+t

thang d song song véi mit phang (P) va cat hai duong thang d, va d, tai A, Bsao cho do dai
AB dat gia tri nho nhét.

X=1+u x=1+u x=1+2u x=1-4u
A Jy=-u . B.{y=2+u. C.iy=2u . D.<y=-2u
Z=uU z=2+uU z=U Z=-U
Duong thing A di qua diém A(-1;4;2) va vudng géc v6i hai dudng thing
dl:X+3: y+d_z-2 va dz:izy—ﬂzz—_l c6 phuong trinh 1a
2 5 3 2 2 4
A.A:X+1=y_4=2_2. B.A:X_1=y_4=z_2.
7 -1 -3 7 -1 -3
C.A:X+1=y_4=2_2. D_A:X+1:y_4:2_2.
7 1 -3 -7 -1 3
\ 2 . .2 A s e e s B X=7 y-1 z-9
Duong thang A di qua diém A(-3;-1;2), vudng goc voi dudng thiang d, : 3" - 5
, , -3 -1 1
va cat duong thang dz:x = y3 = Z; c6 phuong trinh 1a
A.A:x—3:y—1:z+2_ B.A:X+3=y+1:2_2.
6 2 -3 6 2 -3
C.AZX+6=y+2=Z_3. D_A:x+3=y+1=z—2.
-3 -1 2 ) 2 -3
, . . . 2 -1 5 .
Puong thing A di qua diém A(-2;1;1), va cit duong thing d :>— =y3 :”2 tai didm
M c6 toa do thoa min S,,.,, =35 voi B (—3; -1; 2) . Phuong trinh ctia duong thang A 1a
A.A:x—2:y+1:z—1_ B.A:x—2:y+1:z—1.
-2 -6 -3 2 6 -3
C.A:x+2:y—1:z+1_ D_A:x+2:y—1:z—1.
2 6 3 2 6 -3
Cho hinh 13p phuong ABCD.A'B'C'D’ c6 A(0;0;0), B(3;0;0), D(0;3;0), A'(0;0;3). Mit cau

tiép xtc vai tat ca cac canh cua hinh lap phuong c6 phuong trinh 1a

A (S):(x—gj2+(x—gj2+(x—gjz:9. B. (S): (X=1) + (x=1) + (x~1)' =18,
C. (S):(x-1)" +(x-1)" +(x-1)" =9. D. (S):(x—gjz+(x—gjz+(x—gjz :%.

Trong khong gian v&i hé toa dd Oxyz , cho mit phang (P) "X+Y+2+5=0.Mitcau (S) co ban
kinh R=4 va cit mit phang (P) theo giao tuyén 1a duong tron (C) cotam H(1;-2;—-4) ban
kinh r =+/13, biét ring tim mit cdu (S) c6 hoanh d¢ duong. Phuong trinh mit cau (S) 1a;

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Cau 39.

Cau 40.

Céau 41.

Céau 42.

Céau 43.

Céau 44.

Cau 45.

Cau 46.

A. (S):(x—2)2+(y+1)2+(z+3)2 =16. B. (S):(x—2)2+(y+3)2+(z+5)2 =16.

C. (S):(x—1)2+(y+2)2+(z+4)2 =16. D. (S):(x—2)2+(y+3)2+(z+5)2 =13.

Trong khong gian Oxyz , cho mit cau (S) tam 1(12;-3) va diém M (-1-2;1) sao cho tir M
c6 thé ké dugc ba tiép tuyén MA, MB,MC dén mit cau (S) ( A, B,C 1a céc tiép diém ) thoa
man ZAMB =60°; #BMC =90°; /CMA=120°. Phuong trinh mit cau (S) la

A X*+y +7°+2x+4y—-62-13=0. B. x> +y*+2°-2x-4y+62+13=0.

C. xX*+y*+12°-2x—-4y+62-1=0. D. X*+y*+2°-2x—-4y+6z-13=0.

Cho dudng thing d :gz yT_l = Z_—+11 va diém A(5;4;—2). Tim phuong trinh mit cau di qua
diém A va c6 tam 1a giao diém cua d v&i mat phang (Oxy).

A. (S):(x+1)2+(y—1)2+(z+2)2 =65. B. (S):(x+1)2+(y—1)2+z2 =9.

C. (S):(x—1)2+(y+2)2+z2 =64. D. (S):(x+1)2+(y+1)2+z2 =65.

Trong khong gian v4i h¢ toa do Oxyz , cho mét mat phrfmg (P) :2X+Yy—2z+10=0 va mat ciu
(S)cotam 1(2;1;3). Biét mat mat phang (P) cat mit cau (S) theo giao tuyén la mot duong tron
ban kinh bang 4 . Viét phuong trinh ctia mit cau (S) .

A (x+2)" +(y+1)° +(z2+3)" =36. B. (x+2) +(y+1)’ +(z+3)° =25.

C. (x=2) +(y-1)" +(z-3)" =36. D. (x-2)° +(y-1)" +(z-3)" = 25.

Trong khong gian voi hé toa do Oxyz , cho diém A(3;O;— 2) va mit clu
(S) : (X —1)2 +(y + 2)2 + (Z + 3)2 =25. Puong thang d diqua A va cit mit ciu (S) tai hai diém
phan biét M, N . D6 dai nho nhat cia MN 12

A. 8. B. 10. C. 4. D. 6.

Trong khong gian v6i hé toa d0 Oxyz, cho mit cau (S) c6 phuong trinh

X +y?+2°—2x+4y—4z—-m=0 c6 ban kinh R=5. Tim gi4 tri ctia m .

A m=4. B.m=-+4. C. m=16. D. m=-16.

Trong khong gian v&i hé truc Oxyz , cho hai duong thing d,: X;4 = y_—11: Z_+25 va
.X_Z y+3 Z St A N ; ) Ay gt A , re 2 . \ M > Z

dz.Tszi.Mat cau c6 ban kinh nho nhat tiép xuc véi ca hai duong thang d; va d, co

phuong trinh

A XP+y +7°+2x+y-2=0, B. X*+y*+2°+4x+2y-22=0.

C. xX*+y*+7°-4x-2y+22=0. D. X’ +y*+2°-2x-y+2=0.

Trong khong gian véi hé toa do Oxyz, cho mit phang (P) :2X—y+22+5=0 va cac diém
A(0;0;4), B(2;0;0). Mit cau (S) c6 ban kinh nhé nhétdi qua A;B;O va tiép xtic v6i mat phang
(P) co tam la

A. (1;,2;2). B. (1;—%;2). C. (1;,-2;2). D. (1;%;2}.

Trong khong gian véi hé toa d6 Oxyz , cho dudng thang d : x=1_ yIZ _z-1 , A(Z;l; 4). Goi
H (a;b;c) 1a diém thudc d sao cho AH c6 d¢ dai nho nhat. Tinh T =a’°+b®+c”.

A T=8. B. T=62. C.T=13. D.T=+5.

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Cau 47. Trong khong gian vdi hé truc toa dd OXyz , cho phuong trinh hai duong thang A % = % = % va
A': x_+21 = % = Z—_l .Goi M 13 diém thudc A vaN 1a diém thudc thudc A’ sao cho duong théng
MN song song v6i mit phang (P):x—y+z=0 va do dai MN = J2. 86 cip diém M;N thoa
man bai toan la
A. 0. B. 1. C.2. D. 3.

Cau 48. Trong khong gian véi hé toa d6 Oxyz, cho duong thing A : X _1 m_JY -;1 _zm
M (=1 4;1),N(3;-2;0). GoiH (a;b;c), K lan luot 1a hinh chiéu vudng goc ciia M, N 1én A sao
cho khéi tr dién HKNM ' ¢6 thé tich nho nhat. Khi 4o, gia tri T =a—2b+c bang
A. 3. B. 5. C. -8. D. 8.

Cau 49. Trong khong gian voi hé toa do Oxyz, cho hai diém A(2;1;1), B(0;3; —1) va diém C nim trén
mit phang Oxy sao cho ba diém A, B, C thang hang. Piém C c6 toa do 1a
A. (12.3). B. (121). C. (1,2,0). D. (310).

Cau50. Chomatciu (S):x*+Yy®+2°—2x—2=0 vamit phang (P):x+z+1=0.Mit phing (P) cit (S)
theo giao tuyén 13 mot dudng tron co toa do tam 1a
A. (3-1,0). B. (0;-10). C. (0;5-1). D. (0;0;-1).

Cau51. Trong khong gian voi hé toa dd Oxyz , cho tam giac ABC c6 A(3;1;0), B nam trén mit phang
(Oxy) va c6 hoanh do duong, C nam trén truc Ozva H(2;1;1) 1a tryc tdm cua tam giac ABC.
Toa d6 cac diém B, C thoa man yéu cAu bai toan 1a:
A. B(3;10),C(0;0;,-3) . B. B(13;0),C(0;0;-3) .
C. B(3,-3;0),C(0;0;1) . D. B(3-3;0),C(0;0;1) .

Cau 52. Trong khong gian vdi hé toa do Oxyz , cho ba diém A(O;l;l), B (3; 0; —l) , C (0; 5: —6) va mat ciu

2

va hai diém

2
(S):(x=2)" +(y-1)° +(z+ %) = 2. Biét diém M (x;y;z) thudc mat cu (S) va thoa man gia tri

clia T = \3|\/TA’+ 2MB + W\ dat gia tri nhé nhat. Khi d6 tdng P = x+y+z bang:

A P=3. B.P=>. C.P=g. D. P=-3.
Cau 53. Trong khong gian toa &6 Oxyz , cho mt phang (P) di qua A(-1;2;0) va cach
diém B(l;—2;—2) mot khoang 16n nhat c¢6 phuong trinh 13 ax+by+cz+d =0, véi a,b,ce R

.Néu a=1 thi gia tri ciia d bang
A. 5. B. 5. C.6. D. -6.

Cau 54. Trong khong gian toa do Oxyz , cho hai diém A(1;2;2), B(5;4;4) va mat phéng (P) :
2x+y—2+6=0.Goi diém M (a;b;c) thuoc (P) sao cho MA® + MB? nho nhat. Khi do gia tri

a+b+c bang
A. 5. B. 3. C. 2. D. 4.

CAu 55. Trong khong gian toa do Oxyz , goi (P) la mat phang cit cac tia Ox,Oy,0z lan luot tai
A(a;0;0),B(0;b;0),C(0;0;c) sao cho a® +b?® +c® =12 va dién tich tam gidc ABC 16n nhét.
Mit phang (P)di qua diém nao sau day?
A. (2;0;2). B. (3;0;3). C. (2;2;0). D. (1;0;1).

Thue hién swu tam va bién soan: nhom admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Cau 56.

Céau 57.

Céau 58.

Céau 59.

Cau 60.

Céau 61.

Cau 62.
Cau 63.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Cho hinh chép S.ABC, c6 SC vudng goc véiday (ABC), tam gidc ABC vudngtai A, céc diém
M,N 1an Iuot thuoc SA,BC sao cho AM =CN . Biét SC =CA=AB=a+/2. Tim gi4 tri cta
MN ngin nhét?

Cho hinh hop ding ABCD.ABC'D’, 2AA = AB, day ABCD lahinh vudng. Tim M thudc canh
AB sao cho AMC' 1a goc 16n nhat?

A. M (30;0). B. M(30;1). C. M(0;30). D. M(0;0;1).

Cho hinh chop S.ABCD c¢6 day ABCD 1la hinh thang vudng, dudong cao
AB =a,BC =2a,SA =a va vudng goc voi day, SC L BD. Goi M thuéc SA, DE la dudng cao
tam giac BDM .Gia st MA=x(0<x<a), xdc dinh X d¢ DE 16n nhat.

A. x=2a. B.x=%. C. x=3a. D. x=a.
R . e A R . . 2 x=1 y-1 z+1
Trong khong gian véi h¢ toa do Oxyz, cho hai duong thing A: T -5 va
Xx=1+2t
d:{y=-1+2t,t e R.Khang dinh nio sau day la khang dinh diing?
z=1+t
A. A cit d va A vudng goc véi d . B. A va d chéo nhau, A vudng géc véi d
C. A cat d va A khdng vudng goc véi d . D. A va d chéo nhau nhung khong vudng goc.
Trong khéng gian véi hé toa dd6 Oxyz, cho hai duong thing A: x—21: y;m = ZI” va
X =1+ 6t
d:{y=3-6t. Tinh gia tri biéu thic K =m? +n?, biét hai duong thang A va d tring nhau.
zZ=6-3t
A. K=30. B. K=45. C. K=55. D. K=73.
Viét phuongg trinh mit cau (S) tim I (4,2,—1) nhan dudng thang (D) : x;Z = y+1:ZT_1

lam tiép tuyén.

A. (3(—4)2 +(y—2)2 +(z+1)2 =4 B. (9(—4)2 +(y—2)2 +(z+1)2 =16

C. (x—4) +(y-2) +(z+1) =9 D. (x—4) +(y—2) +(z+1) =3
x=1 X=4+t

Trong khdng gian Oxyz cho hai dudng thdng A, :qy=2+t, A,:1y=3-2t. Goi (S) la mat
z=—t z=1-t

cu c6 ban kinh nho nhat tiép xtic véi ca hai duong thang A, va A,. Ban kinh mit cau (S).

Trong khong gian v6i hé toa dd Oxyz , cho ba diém A(a;O;O), B(O;b;O), C(O;O;C) véi a, b, ¢
1a cac s6 thuc khac 0, mat phang (ABC) di qua diém M(2;4;5) . Biét rang mit cau
(S): (X—l)2 +(y—2)2 +(z —3)2 =25 cat mt phang (ABC) theo giao tuyén 1a mot dudng tron

c6 chu vi 87 . Gia tri ctia biéu thirc a+b+c bang
A. 40. B. 4. C. 20. D. 30.
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Céau 64.

CAau 65.

CAau 66.

Céau 67.

Céau 68.

Trong khong gian Oxyz , cho ba diém A(-2;1-1), B(3;4;-3), C(2;1,-2) va duong thing

: Xl_l = y—21 = Z_ll . Goi (a) la mat phang chtra A sao cho A,B,C & cing phia d6i véi mat

phing (). Goi d,, d,, d,lan luot 12 khoang cach tir A,B,C dén («). Gia tri lon nhét cua
T=d,+d,+d, Ia

A

AT =YL BT -4 c.oT_ -4 D. T Y293
2 2 2 2
X=2+t

Trong khong gian Oxyz , cho duong thing (d):{y=2+m+(m-Dt (MteR) . Goi

z=-2+2m+(2m-23)t
I(a,b,c) e (P):2x+2y+2z-8=0 1a tim mit cau (S)ludn tiép xuc v6i (d),vme R . Biét (S)co
bankinhla R. Tinh T =a+2b+c—R?.

A. -1, B. 0. C.1. D. 2.
Cho (S): (X+D2+(y+2)2+(z+3)* =4,1(2;1;2), A(4;-3;,—4),B(4;-3;,-2) . Goi M 1a diém nim

trén (S) va céch déu A,B. Biét MI,,, =——(a+b),abeN.a<b. Tinh T =b-10a.
J13
A. 56. B. 57. C. 58. D. 59.

Trong khong gian véi hé toa do Oxyz , cho mit cau (S):x*+y*+2*—2x—4y+62-13=0 va
x+1 y+2 z-1
-5
tr M k¢ dugce ba tiép tuyén MA, MB, MC dén mat cau (S) (A, B, C la cac tiép diém) va

AMB =60°, BMC =90°, CMA=120°. Tinh a®+b®+c¢3.

duong thang d : . DiémM (a;b;c) (a>0) ndm trén duong thang d sao cho

A. a’+b*+c’ =%. B. a’+b%+c® =%. C.a’+b*+c*=-8. D.a*+b*+c’ :?.
Trong khong gian vé6i hé toa dd OXyz , xét tir dién ABCD c6 cac cip canh doi dién bang nhau va
D khac phia véi O so voi (ABC); dong thoi A, B, C lan luot 1a giao diém cua cac truc OX,

. X . . .

Oy,0z va (0{):—+L+ =1 (v6i m#-2,m=0,m=5). Tim khoang cach ngan nhat

m m+2 m-5
tir tim mat cau ngoai tiép | cua ta dién ABCD dén O.
A, VD, 5. V3. c. . . /%6

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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DAP AN CHI TIET
Caul. ChonC
a=2i+3j-5k=>a=(2;3;-5). b=-3j+4k=b=(0;-3;4).
c=-i-2j=c=(-1;-2;0).
Cau2. ChonA
2%+3a=4b o x=2b-2a= (—4:6;2)- (o §,9j= 42,2
2 2 2 2 2
Cau3. ChonA
ma+nb+pc=d
< (m;0;-2m)+(-2n;n;3n)+(3p;2p;—p)=(9;0;-11)
m-2n+3p=9 m=2
<9n+2p=0 Sin=-2=m+n+p=1.
—-2m+3n—-p=-11 p=1
Cau4. ChonD
ab= ‘aHb‘cos<o->cosqo f‘_tl=i:§.
i EE S
Cau5. ChonD
MN = (—3,—2;2); NP = (2;m —2;1).
Tam gidc MNP vuéng tai N <> MN.NP=0<—-6-2m+4+2=0<m=0.
Cau6. Chon A
ab=-3J2;aa=9; bb=4.
Hai vecto U =2d+3mb va V=ma-b vuong g6c
& UV =0<2maa—-2ab+3m?ab—3mb.b =0<18m+6+2 —9/2m? —-12m =0
_l’_
<:>—3\/§m2+2m+2«/§:0<:>m:@.
Cau7. ChonB
Taco: AB=(L-12), AC=(-211)= AB=AC =+/6;c6 BC =+14.
Lai co: [ﬁﬁ] =(-3-5-1).
Dién tich tam gidc ABC 14 S, =%‘[@E]=§
Talai c6 cong thitc S, = AB.ACBC _ R, - AB.AC.BC _6+/6+/14 _3/10 |
4|:QABC 4SABC 4 '\/% 5
)
Cau8. Chon A q
Xét dap an A chon diém C la dinh, ta co:
AB=(2-1-3), AD=(13;2), AE =(4;2,-2), AC=(3,2,1).
- [E,E}.ﬁ:m-z.?—z.?:o
V6i [ AB,AD |=(T:-T:7) =4 o
| AB,AD | AC =3.7-2.7+1.7=14
Suyra A, B, D, E dong phang. Vay diém C 1a dinh cuaa hinh chép.
Cau9. ChgnC

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
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Céu 10.

Cau 11.

Cau 12.

Theo gia thiét, taco CC' = AA'=C’ [73 % Za] D(0;a;a) va M (0;0;t) (0<t<2a).

a3

Tac6é DC'= (— -= ],W:(O;—a;t—a).
2 2’

aV4t? —12at +15a° \/(Zt—3a)2+6a2 g a’\/6

Vivay S, o0 = ;‘[DC DM] ; ; >

a’\6 ... 3

Suy ra MinS,,,oc == khi tzza

Chon B

Gia st M (x;y;z). Khi do:

MA? = (x-1)" +(y+1)" +(z2-2)", MB? =(x—2)" +(y-1)" + 2%,

MC? = (x+1)" +(y—1)" +(z-1)°, MD? =(x—2)" +(y-3)" +(z-1)".

Ta c6: MA? + MB? + MC? + MD? =100 < 4x? + 4y + 42% —8x—8y —82 + 28 =100
& (x=1)" +(y-1) +(z-2)" =21= Ml =21, véi 1 (L11).

Vay tap hop tAt ca cac diém M théaman déng thirc da cho 12 mit cdu tam | (l; 1 1) ,bankinh R= \/ﬁ

Chon C

Goi |, A lan luot 14 trung diém cia MN va HK.
Tacod AHAM =AKAN (c.g.c)= AM = AN
— tam gidc MAN cén tai A
= Al L MN = Al ludn thudc mat phang trung truc (Q) cua doan thang MN
= A lagiao tuyén cuia hai mét phang (P) va (Q).
Tacé: MN =(2;-2;-1), 1(12;-1). Phuong trinh mt phing (Q):2x—2y-z+1=0.
d=(P)"(Q) nén d c6 mot vécto chi phuong Us = neing |=(~L-1;0) va d di qua diém
X=-3-t
E(—3;ZL'—7). Do d6 phuong trinh tham sé cia d 1a: {y =1-t
z=-7
Chon A
Cach 1:
Goi H, K lan lugt 1a hinh chiéu ciia A, B 1én (P) = AMH = BMK .
4+2 2+4| |6 4— 2+4|
Taco: AH=d(A;(P |— :BK =d _—
(w(P)) =2 2B e (P - O
— HM =2.MK (do AAHM ddng dang voi ABKM (g.g) vi gia thiét cho AMH = BMK).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

E LEARN

A

P

Lay diém | 1a diém d6i xtmg ciia H qua K ; E thudc doan HK sao cho HE =2KE; F thudc

doan Kl saocho FI =2KF. . 7 ’
Khidé: A, B, I, H, E, K, Fdéulacac diém co dinh.

* Ta chimg minh: M di chuyén trén dwong tron tam F , dwong kinh IE :

Goi N 1a diém ddi xting cia M quaK = AHMN can tai M .

E nam trén trung tuyén HK va HE :§HK = E la trong tim AHMN = ME L HN .

N

M:’}l HN/MI = ME L Ml . 7
D¢ dang chtirng minh F 1a trung diém cua El

= M di chuyén trén dudng tron tim F duong kinh El (thudc mat phang (P) ).

* Tim toa d9 diém F :

X=2+2t
y=1+2t.
z=2-t
Khi d6 ta goi H(2+2t;1+2t;2—t,)e AH.

Phuong trinh duong cao AH |a:

Taco: H e(P):>2(2+2t1)+2(1+2t1)—(2—t1)+4:O<:>tl:—g:H(S;
X=3+2t
Phuong trinh duong cao BK la: {y=-2+2t.
z=2-t
Khi do ta goi K(3+2t,;—-2+2t,;2-1,).
K e(P)=2(3+24) +2(-2+2,)~(2-1)+4=0 >ty =2 = K(% =z
2 417
Xp —==—.—
9 39
Taco: HF = 2HK = yF+Z:4 N e T 2
3 9 3 9 27 27 27
2% 4 -4
7. -—=2"
9 39

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.

Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 13.

Cau 14.

Cau 15.

Cau 16.

Cach 2:

P

Goi H, K lan Iuot 12 hinh chiéu vuéng géc cua A, B tren P)

Khi d6 ta co6 AMH =BMK . Suy ra AAMH -~ ABMK

MA AH d(A(P))
e :d(B’(P)):zz MA = 2MB.

Goi M (X;y;z). Khi d6 ta co:

MA=2MB & [(x—2) +(y-1) +(z-2)° =2(x=3)’ +(y+2) +(z-2)’
<:>x2+y2+22—2—3?x+6y—4z+59=0 (S).

Suy ra M thugc dudng tron giao tuyén cua (P) véi mat cau (S). Mat cau (S) co tam

(25

Tam H cia duong tron (C) 1a hinh chiéu vudng goc cua | trén (P).
Tur do6 ta tim duoc H(H;—g;gj.
27 271 27

Chgn D
Goi | 1a trung diém ciia AB, suyra |(1-12).
Khi d6 mit phing trung truc (P) ciia doan AB qua | va nhan AB =(0;-4;0)=-4(0;10) lam
vecto phap tuyén.
Ta c6 phuong trinh: (P):O.(x—1)+1.(y+1)+0.(z—2):0<:>(P):y+1:0.

Chon D

- , : . |nLAB
Goi n la mdt vecto phdp tuyén cua mat phang (P) ta co {# . nén chon
nl AC

n=| AB,AC |=(8-2-10)=2(4-1-5). Khi d6 mat phing (P) qua A(L2;3) va nhin

=(4;-1-5) 1am vecto phap tuyén.
Ta ¢ phuong trinh: (P):4.(x-1)-1.(y—2)-5.(z-3)=0<(P):4x—y—-5z+13=0.

Goi n 1a vecto phap tuyén ctia mit phang (P) taco

nLAB - .

. _.<&n=|ABn, |=(-L-11)=-1(1;1,-1
e
Khi d6 mat phing (P) qua A(2;1-3) vanhan n=(L1-1) lam vecto phap tuyén.
Ta ¢6 phuong trinh: (P):(x—2)+(y-1)—(z+3)=0<(P):x+y-z-6=0.
Chon D

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 17.

Cau 18.

x=0
Ta c6 phuong trinh truc Oy : Sy =t.
z=0
Toa d6 giao diém M cua (P) vatruc Oy la nghi¢m (X;y;2)cua hé phuong trinh:
x=0
y=t
z=0
3Xx—4y+z2-8=0

Chon A
Goi (a;0;0), (0;b;0), (0;0;c) lan luot 1a toa d¢ cac diém A, B,C (a>0, b>0, ¢>0).

=t=2=>M(0;2;0).

Thé tich khéi t dién OABC 1a; V = %abc .

Phuong trinh mét phang (P): L % I
a C

.2 1 4 1
Piém M (1;4:1)e(P)=> =+~ += =
iém ( )e( ):a+b+c

>33 % — abc>108.
abc

(BN
U
=
I
Q|
+
ol
+
O |k

+

NG o N
+

|
WIN O |~ OlIF

=V >18. Dau bang xay ra khi:

I
UI—‘
f—A—\
o o
TRt
= o
N
w

[
|< o |

=1l 4x+y+4z-12=0.

+

= Phuong trinh mat phang (P): +

WX @ o+~
IR
N

Chon B
Tac6 d, di qua N(2;-1;0) vaco vicp u,=(1;2;1), d, cd viep u, =(2;-2;1).
x-2 _y+1 z

Goila A duong thang qua N (2;—1;0)Vé song song voi d, = A: > 7 =1

Khi do (d,;(P))=(A;(P)).
Goi 1(4;-3;1)eA, H(2+t;-1+2t;t) 1a hinh chiéu cia | 1én d,.

m.u?:0<:>t—2+4t+4+t—1:0<:>t:—% :W:—%(ls;—mﬂ).

dl.'/"f\}
A
Goi K 12 hinh chiéu cua | 1én (P).
Khi do: INK =(A;(P)) va INK = %S%(Khéng dbi).

EARN | Thuc hién suu tam va bién soan: nhém admin luyén thi Dai hoc.

g

Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 19.

Cau 20.

Vay (A;(P)) 16n nhatkhi K =H
= (P):13(x—2)-10(y+1)+7(z-6)=0<>3x-10y+z-36=0.
Chon A
Ta c6 véc to phap tuyén clia mit phang (P) lan= (1; —2;2).
X=1+t

Phuong trinh dudng thing A di qua M (1; 3; —1) va vudng goc véi mit phang (P) la<y=3-2t .
z=-1+2t

Goi N 14 hinh chiéu vudng goc cua M trén (P) taco N (1+t;3—2t;—l+ 2t).

Thay toa dd N vao phuong trinh mit phang (P) ta duoc At —-8=0<t= g =N [% ; 151 ; gj
Goi | 1a trung diém caa MN khi d6 taco | (% % 31)

Do mit phang trung tryc cua doan thing MN song song v6i mat phing (P) nén véc to phap tuyén

cua (P) ciing 1a véc to phap tuyén ctia mat phing trung truc ctia doan MN .

319 1

Phuong trinh mit phang trung tryc ctia doan thang MN di qua | (3 Y —§j va c6 mdt véc to phap

tuyén la n=(1-2;2) 12 x—2y+22+3=0.
Céach 2. TU DUY TOAN HOQC 4.0

Lay K (0;,0)e(P), goi E (l;g;—%j 1a trung diém MK . Mit phing can tim di qua E va c6 cling
vecto phap tuyén véi (P) nén c6 phuong trinh:
(X—Q—Z(y—gj+2(z+%J:0¢zx—2y+22+3=0.

Chgn B
Taco: MN =(-1,2;1).

X =t

Puong thing (d ) qua hai diém M , N c¢6 phuong trinh tham s {y =—1+2t.
z=2+t

Goi | 1a hinh chiéu vudng géc cia K 1én dudng thing d = | (—t;—1+2t;2+t).
Khi d6 ta co KI = (=t;~1+2t;t).

Do KI LMN = KIMN =0<t- 2+M+t—0cﬂ—% Kfzfi&—lﬁjz—lﬁt—ﬂ-

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Taco d(K;(P))< Kl =d(K;(P)) =Kl <KI L(P)=n=(L1-1).
Céau2l. ChonB

Gia st A(a;0;0)eOx, B(0;b;0)eOy, C(0;0;c)eOz va (a,b,c>0).

Tacé OA+OB+0OC =a+b+c.

Phuong trinh mét phing (P) co dang:§+%+§=1.
Taco: M (L4,9)e(P)= ~+ 24221,
a b c
2 2 2
1 4 9 1 4 9 2 2 2 )
:{5+6+Ej(a+b+c)£(\/;J +( BJ +( Ej J((\/a) +(\/5) +(\/E) )2(1+2+3)
:>a+b+c2(1+2+3)2.
14_&4_9:1
a b c a=6
Déu "=" xdyrakhi: 1 =2=3 eib=12 = (P):2+L 4+ _1 (Thoa).
a b c c—18 6 12 18
a+b+c=(1+2+3)2

Vay mat phfmg (P) di qua diém (6;0;0).
Céau22. ChonD
R)L(Q Nr) LN - L
{( - )3{%) n(Q):>f1R>=[rtP>,rto)]=(—2i1i3)

(R)L(P)  [nm Lne) |
Céu 23. Chon A
Cach 1:
Vi trac nghiém nén minh néu phuong phap cii: Phuong trinh chum mp.
Phuong tinh mt phang (&) c6 dang: m(2x+y+2z—-5)+n(-x+2y—-2z+7)=0
< (2m-n)x+(m+2n)y+(2m-2n)z-5m+7n=0(*).
Vi (a) song song v&i Oy nén hé s6 y trong phuong trinh (*) bang 0, ttic m+2n=0.

Tachon m=-2 , N =1 nén ta c6 phuong trinh cua (a) la 5x+6z+17=0.

Cach 2:

Do (a) chira giao tuyén d cua hai mit phang nén
Ug L n Lo
%d ?(Q) = Ud = [n(p) ,NQ) ] =(—6;2;5) la mot vec to chi phuong cta d .
Usa L ney

Oy ¢6 véc to chi phuong j =(0;1;0).

Do mit phing (a) chtra d va song song truc Oy nén véc to phap tuyén duoc xac dinh:
Nw =|Ua, ] | =(-5;0;-6),

Chon diém M (—2 ;05 %) thudc giao tuyén hai mat phang.

Mp (&) qua M (—2 ;0; %j va nhan N =(-5;0;—6) lam vecto phap tuyén nén c6 phuong

trinh: 5x+6z-17 =0.
Cau24. ChonD

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

388

4
Cach 1.

Mit ciu (S)c6 tam 1(5; —3; 7)vaban kinh R=6+/2.

1A=(-5;1%; —-5) = IA=+/171> 62 nén diém A nim ngoai mit cau,

1B =(4;-4;16) = IB =122 > 642 nén diém B nim ngoai mit cu.

A,1,B khong thang hang. M3t phang (P) qua A vatiép xic véi (S) nén khi (P) thay doi thi
tap hop cac duong thang qua A va tiép diém tao thanh hinh nén

Goi (AB,(P))=a=4d(B,(P))=ABsina dat gia tri I6n nhit A,B,I,H dong phing
< (AIB) L(P).( H lahinh chiéu cua B 1én (P))

Mat phang (P) qua A vanhan n= (1; m; n)lam véc to phap tuyén nén c6 phuong trinh:
X+my—-nz—-8m-2n=0.
Mat phang (P) tiép xtic vai (S) < d(1,(P))=R

[5n—11m +5|
N

& 49m? —47n? ~110mn+50n-110m—-47=0 (1).
Tac6: | IA, 1B |=(156;70;-24).

=612 < (5n-11m+5)° =72(1+m* +n°)

Goi n, 14 véc to phap tuyén cia mp (AIB), Chon n, = (13;5;-2).
Do (AIB) L(P)<n,n=0¢13+5m-2n=0 (2).
Thé (2) vao (1) ta duoc phuong trinh:

m=-1
2079m? +8910m + 6831 =0 < —-6831 N
m=——— (loai)
2079

Thay m=-1vao (2) suy ra n=4.
Vay min=-4.
Céch 2. TU DUY TOAN HQC 4.0

Mit cdu (S)cotam I(5; —3; 7)vaban kinh R =6+/2.
Mat phang (P) qua A va nhan n=(1; m;n)liam véc to phap tuyén nén co phuong trinh:
X+my+nz—-8m-2n=0.

: . 5n—11m+5|
Mat phang (P) tiép xtc véi (S) < d(I,(P =R<:>|—:6J§
_|2In-15m+9| [5n-11m+5-4m+16n+4]
V1+m? +n? V1+m? +n?
_[5n-11m+5|+ 4]an—m +1] 36\/5+4\/(42+(—1)2+12)(n2+m2+1) 183

\J1+m? +n? \J1+m? +n?

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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CHUYEN

DE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 25.

Cau 26.

Céau 27.

Céau 28.

Cau 29.

E LEARN

DAu bang xay ra khi %:ml:%am:—l;nzkvay mn=-4

Chon A
Thay toa do diém M (0;5;-1) vao dudng thing d ta duoc

N | N

3.2, Vay diém
3 2

M (0;5;-1) thuoc duong thing d.

Chgn C

MeA=M(2t+1; t; —2—t), khido

MA? + 2MB? = (2t-+1)" +(t+1)" + (t+5)"+2[ (20)" + (t+2) +(t+3)" |

=182 +36+53=18(r+1) +352>35. Déu biing xay rakhi r=~1= M(-1;-1;~1)
Chon A

Vi chmghué‘ngvdi a nén 3t>0: MN =ta.

Hon nita, MN =512 < t[a| =52 <t =5. Suyra MN =(5;-5;0).

X'+4=4 x'=1
Goi A'(X';y,;2') 1adiém sao cho AN=MN &y -7=-5o1y =2=A(1; 2; 3).
2’-3=0 2'=3

D@ thiy cac diém A’, B déu ndm cing phia so voi mit phing (Oxy) vi ching déu c6 cao do
duong. Hon nita vi cao dd cta ching khac nhau nén duong thang A'B ludn cat mat phang
(Oxy) tai mot diém c6 dinh.

Tir AN =MN suyra AM = AN nén |[AM —BN|=|A'N —BN|< A'B ddu bing xay ra khi N
1a giao diém cua duong thang A'B voi mit phing (Oxy) .

Do d6 max|AM —BN| = A'B = /(4 —1)" +(4-2)’ +(5-3)° =17, dat duoc khi
N = AB(Oxy).
Chon C
Vi dudng thing d vudng goc véi mit phing (P) nén d nhén véc to phap tuyén ctia mit phang
(P) 1am mét véc to chi phuong.
Do d6 duong thing d di qua diém A va co véc to chi phuong 1a u =(2;0;-3).
X=1+2t
Vay phuong trinh duong thang d 1a: {y=-2
z=5-3t
Chon A
Mit phing (P) va (Q) c6 céc véc to phap tuyén 1an luot 1a n, =(3,-11); n, =(2;-5,0).

Goi d la giao tuyén cua hai mt phing (P) va (Q), U 1a mét véc to chi phuong cia d .

uln o .
Khido {_ :u:[nl,nz}:(S;Z;—B).
uln,
. 3X-y+z+4=0
Goi Aed = Toa do diém A thoa man hé phuong trinh: y = A(-3;0;5).
2X-5y+6=0

Thuec hién suu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 30.

Cau 31.

Cau 32.

X =-3+5t
Vay phuong trinh duong thang d 1a: {y =2t

z=5-13t
Chon B

Mit phing (P) 6 véc to phap tuyén n, = (L-11);

Mit cau (S) c6 tam O(0; 0;0) va ban kinh R =3.

33

OA:T< R = A nim trong mit ciu (S)

Goi E 13 hinh chiéu cua O 1én BC. Vi BC=3=R=0B=0C nén tam giac OBC la tam giac
déu :>OE=R'T\/§=¥=OA.

Suyra E= A =BC LOA =d c6 véc to chi phuong 1a G:[O—A, E]:(—%;—%;—BJ

X :§+t
2
A . . 2 s 1
Vay phuong trinh duong thang d 1a: {y = 3 +t
z= _—1+6t
2
£ \ 2 . .2 5
Ta thay duong thang d di qua diém E (3; 1 Ej .
Chgn A
x=t'
d’ 6 VTCP u=(1;4;-2), d, c6 phuong trinh tham sé: {y=1-2t".
z=1+3t

Gia st A va B lan lugt 1a giao diém coa d véi d, va d, = A(t;—1+2t;t) va
B(t';1-2t";1+3t').
Tac6: AB=(t'—t;2-2t'-2t;1+3t'~t).

Do d//d’ nén vecto U va vecto AB clng phuong <

t'—t 2-2t'-2t 1+3t'-t t=2
1 4 2 Q{t':l

Do do, A(2;3;2).

Vay d la duong théng di qua A(2;3;2) va nhan 62(1;4;—2) laVTCP nén d c6 phuong trinh
X=2+U

la <y =3+4u (U: tham sd).
z=2-2u

Chon C

Tacé: d, 6 VTCP u=(3;1;-2) va A(2;-3;4)<d,.

d, c6 VTCP u=(3;1;-2) va B(4;-1;0)ed,.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Céau 33.

Céau 34.

Céau 35.

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.

Dé thdy Aed,. Do dé, d,//d,.

Do d,//d, va d cich déu d, va d, nénd co VTCP IAVT u=(3;1;-2).

Goi | 1a trung diém ciia AB nén 1(3;-2;2)ed.

Vay d 1a dudng thing di qua | va c6 VTCP la vecto U =(3;1;—2) nén d c6 phuong trinh 1a:

x=3+3u
y=—2+Uu (U: tham sd).
Z=2-2U

Chon B
Vi Aed;;Bed, = A(-1+t;-2+2t;t) va B(2+2t";1+t";1+t).

Taco: AB=(3+2t'—t;3+t' - 2t;1+t'-1).

AB Ln

Ag(P)

AB LN ABN=0 & 342 —t+3+t'—2t—2(1+t'—t)=0 & t' =t -4,

Suyra AB =(t-5;-t-1;-3).

Do d6, AB =[(t-5)" +(-t—1)° +(-3)" =y/2(t-2) +27 23,3.

= min AB =3/3 khi t =2.

Khi do, A(1;2;2) ¢(P); AB=(-3;-3;-3).

Vay d 1a dudng thang di qua A va c6 VTCP 1a vecto l]:(l;l;l) nén d coé phuong trinh Ia:

Mit phing (P) ¢6 VTPT n=(1;1-2); AB//(P) @{

x=1+u
y=2+U (U: tham sd).
z=2+u

Chon A

Puong thing d, ¢6 VTCP u, =(2;5;3).

Duong thang d, c6 VTCP u, =(2;2;4).

- [AaLd - 7
Vi { '=u=[u,u, |=(14;-2;-6) la mdt VTCP cia dudng thing A .

Ald,
X = —1+14t
A y=4-2t (V('Jitléthamsé)hayA:X;lzy_14zz_32.
7=2-6t
Chgn B

Ta c6: VTCP cta dudng thing d, 1a u, =(-3;6;-2).
VTCP ctia dudng thing d, 1a u, =(5;3;2).
Goi B=And, = B(3+5t;1+3t;-1+2t).
= AB =(6+5t;2+3t;-3+2t).
.| BeA , — .
Vi nen AB Lu, = AB.u, =0.
Ald,

= -3(6+5t)+6(2+3t)-2(-3+2t)=0<t=0 = AB=(6;2;-3).



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Puong thing A di qua diém A(-3;-1;2) va nhan AB =(6;2;-3)lam VTCP nén c6 phuong
X+3 y+1 z-2

trinh 1a A: )
6 2 -3

Céau 36. ChonD
Taco: M =And =M (-2+t;1+3t;-5-2t).

AB =(-1;-2;1); AM =(t;3t;-6-2t).
[ AB,AM |=(12+t;-6-t;-t)

Taco: Sypy =36 < %‘[@m] =3.5.

t=0
<:>\/(12+t)2+(—6—t)2+t2:6\/§<33t2+36t+180:180<:>t2+12t=0<:{t_ 1
X=-2
+V6i t=0=M(-2;1;-5)= AM =(0;0;-6) = A: y=—1 (V&i t la tham sb).
z=1-t

+V6i t=-12= M (~14;-35;19) = AM =(-12;-36;18) = VTCP ciia A la u, =(2;6;-3).
Xx+2 y-1 z-1
2 6 -3

= Phuong trinh duong thiang A Ia:
Céau 37. ChgnD

i
-

B o
Tam | ctamit ciula tdm | hinh 1ap phuong. Ta co AB =DC = C(3;3;0) va | latrung diém
3.3.3
AC=1[2:2:2:] Bankinh 12 IK =IH2 + HK? = 23 1 & 32
222 2 2
Mit cau tiép xGc v6i tat ca cac canh cioa hinh 1ap phuong c6 phuong trinh 1a

2 2 2
(S):(x—gj +(x—§j +(x—§j -9
2 2 2 2
Céu 38. Chon A
Goi I(a;b;c) (a>0) latam mat cau (S).

(P) c6 mot VTPT 1a n, =(1;1;1).
Taco: HI =(a—1;b+2;c+4) cung phuong n, va d[I,(P)]=VR?~r? =43.

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”



CHUYEN PE: HINH TOA PO TRONG KHONG GIAN OXYZ.

Céau 39.

Cau 40.

Cau 41.

Cau 42.

Cau 43.

Cau 44.

a-1=b+2 a-b=3 a-b=3 a=2 a=0
—Ja-1=c+4 <dJa-c=5 via-c=5 < 1b=-1(n)vib=-3(I)
|a+b+c+5| a+b+c=-2 |a+b+c=-8 c=-3 c=-5
@+b+e+3_
J3
= 1(2;-1;-3) Vay: (S):(x—2)"+(y+1)" +(z+3)" =16.
Chon D

Mit cau (S) c6 tam 1(1,2;,—3) vabankinhR.
bat MA=a, do ZLAMB=60° ; «.BMC=90° ; L.CMA=120° nén AB=a , BC:a\/E :
AC =a+/3 = Tam giac ABC vuéng tai B = Tam K dudng tron ngoai tiép tam gisc ABC la
trung diém AC.

3a* a’ a

MK?=MC?*-KC? =a’-—=—=>MK ==,
4 2 2

Trong tam giac vudng MIC tacé MK.MI =MC? < Ml = —=2a.

a
a
2
Ml =6=a=3

MI2 =MC?+R? < R?=3a%=27 = R=33.

Phuong trinh mét cdu (S) 1a x* + y* + 2" —2x -4y +62-13=0.
Chon D

Goi | l1atam mat cau. Theo gia thiét, taco 1(-1;-1;0).

Ban kinh 1A= \[(5+1)° +(4+1)° +(-2)° =/65.
Chgn D

[4+1- 6+10|

= 3. Khi d6 ban kinh mat cau bang v3° +4° =5.
\/22 +17 +(-2)°

Chon A

M3t cau c6 tam 1 (1;—2;-3) vabankinh R =5.

Ta c6: IA=3<R nén A nam trong mat cau. Goi H 1a trung diém doan MN , ta co:
MN=2MH va MH?=R*-1IH* . Nén MN_, khi IH,, . Ta luén c6 IH <IA nén
IH, ., =1A=3.Taco: MH?=25-9=16=MH =4 = MN =8.

Chon C

Mit cau (S) co tam 1(L-2;2).

Theo dé bai ta co: R=+1+4+4+m =5 <m=16.
Chon C
Taco U, (3;-1;-2);u,(1;3;1) 1an luot 1 vécto chi phuong cta dudng thing d; va d, .

Mt ciu c6 ban kinh nhé nhat tlep xUc vdi cd hai duong thang d, va d, 1a mat cau nhan doan
vudng goéc chung cua d; va d, 1a duong kinh.

Goi A(4+3a;1-a;-5-2a)ed, va B(2+b;-3+3b;b)ed,

= AB=(b-3a-2;3b+a—4;b+2a+5). ABladoan vudng goc chung ciia d; va d, khiva chi
khi

EARN | Thuc hién suu tam va bién soan: nhom admin luyén thi Dai hoc.
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Cau 45.

Cau 46.

Cau 47.

ABu, =0 ([7a+b+6=0 a=-1
I =S
AB.u, =0 2a+11b-9=0 b=1
Suy ra A(1;2;-3);B(3;0;1).
Mit cu (S) c6 tam 1(2;1;—1) la trung diém ctua AB, c6 ban kinh R=1A=+/6.
Vay phuong trinh (S):x* +y*+2° —4x-2y+2z=0.
Chon A
Goi 1(1;0;2) 1a trung diém cua AB suy ra | 1a tim ctia dudng tron ngoai tiép tam giac OAB.
Goi d 1a dudng thang qua | va vudng goc voi (OAB)=(Oxz), suy ra d cé phuong trinh
x=1
y=t.Goi E latim mit cdu (S),suyra Eed = E(1;t;2)
2=2

Tacd: EB=+t?+5 va d( ) |t;ll|
411 t=2
Khi d6 \/t2+5:T<:>8t2+22t—76:0<:> o 19
=

Véi t=2=E(1;2;2)=R=EB=3.

th-—% E(l _19. ZJSR:EB:ﬂ>3.

Vay chon dép an A.
Chon B
X=1+t
Phuong trinh tham s6 ctia duong thang d :<y =2+t (t € R) :
z=1+2t
Hed=H(1+t;2+t;1+2t).

Do dai AH = J(t—1)° +(t+1)° +(2t-3)° =6t ~12t+11 = 6(t-1)° +5> 5.
Do dai AH nho nhét bing 5 khi t=1=H(2;3;3).
Vay a=2,b=3,c=3=a’+b’+c*=62.

Chon B
Tacé:A:%:% %dlquaO(OOO)vac0motVTCPlau—(112)
A X-;l:%zzlldlqua M (~10;1) va c6 mot VTCP 1a u'’ =(-2,11).

ViMeA=M(t;t;2t), Ne A'= N(-1-2u;u;1+u)
Mit phing (P) c6 mdt vecto phap tuyén la ﬁ(l; -1,1) . Vi MN song song véi (P) nén
MN.Nn=0=t=-u.

V142 +8u+2 =2 =140’ +8u+2=2 <

u=-

u=

NI~ O

+) u=0=>M(0;0;0) e(P) (loai).

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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+) u_—ﬂ:>M 4. f § 7 N 1;—f;§ . Mg (P) (tm).
7 777 777
Céau 48. ChonC
Mit phiang (P) qua diém M vudng goc A 1a x—2y +z +8=0. Mit phing (Q) qua N vudng
8—(-7
gocvoi A la x—2y+z-7=0. Do do HK =d((P),(Q))=u=£

2 2

122417 6

Puong thang A qua diém A(m;—1;,—m?) va vécto chi phuong i (L;—2;1).
Puodng thing MN qua diém M (=1;4;1) c¢6 vécto chi phuong MN (4,-6;-1).

Goc gitra hai duong thang nay 13 cosa = ‘u MN‘ 15 31
ja].[ M| AR \/31 “ V106
Kh h giita hai duong thing MN va HK 14 d o.M AM] [z “8m+19 | 11
oang cach gilra hai duong thang va ad= — = > :
‘[u MN | /93 /93
1 _ 9
Do do V, ==HK.MN.d.sin >—
20 T =g “ \/'J_\/_ 106 12

X-=2 y+1 z+4

Dau "=" xdy ra khi m=2. Khi d6 phuong trinh duong thang A :

2 1
Puong thing A vécto chi phuwong G(L;-2;1). Vi H 1a hinh chiéu cia M lén A nén
MH.U=0 H(§ g —E) T=a-2b+c=-8.

Cau49. ChonC
Do C ndm trén Oxy nén C(x;y;0)
x-2 y-1 0-1

A, B, C thing hang < AC cung phuong AB <

2 2 2
Suyra x=1,y=2
Chon dap an C.
Cau50. ChonD
Mt cau (S) c6 tam 1(1,0,0) va béan kinh R =+/3.
X=1+t

Goi A 1a dudng thang qua | va vudng goc v6i (P) = pt A: 4y =0
z=t
Goi H 1a tam duong tron giao tuyén. Ta ¢c6 H =AN(P) = toa d6 H 1a nghiém cta hé pt:

X=1+t
0 x=0
Z:t —={y=0 = H(0;0;-1).
- 7=-1
X+z2+1=0

Cau5l. Chon A
Gia sir B(X; y;0) € (Oxy),(x>0),C(0;0;z) €Oz ,

AH 1 BC AH.BC =0
H 12 truc tam cua tam giac ABC <> {CH L AB < {CH.AB=0
AB,AC,AH dong phdng [E, MJ AC=0

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Cau 52.

Céau 53.

Cau 54.

X+2=0 X=3

< 12X+y-7=0 < Jy=1 (Vi x>0).Vay B(310),C(0;0;-3).
X-3y+yz-z=0 z=-3

Chon C

. — 4 5
Goi | 1a diém thoa man 31A+2IB+1C =0, khi do | (ﬁgfaj :
T = [3MA-+ 2MEB + MC| = [3(MI + 1A )+ 2(MI + B ) + (MI + IC )| = 6 M| = 6MI
Do d6 T nh6 nhit khi MI nhé nhit <> M 1a mot trong hai giao diém cta dudng thing qua IE

\ 1
va miat cau (S) véi E (1112 _Ej 1a tam cua (S).

x=1 M1[1;2;—SJ:IM1:¥
IE):sy=1+t M=IEn(©)=>
(18" | oL 42
1 M, L50;= |=IM,=—
Z:—E—t i 2 3

3 o 3
Vay Ml(lizi—zj la diém can tim. P =X+ y+z:§.

Chon B
Goi H Ia hinh chiéu vuéng goc ciia B lén (P).

Khi do: d(B;(P))=BH < BA=const
Vay d(B;(P)) I6n nhitkhi H trang A.
= (P) di qua A(-1;2;0) va vudng goc véi doan thing AB nén (P) nhan AB(2;-4;-2) lam
mét VTPT. Hay n(1;—2;-1) ciing 1a mét VTPT cia (P).
= Phuong trinh mat phang (P) la: (x+1)-2(y—-2)-z=0<x-2y-2z+5=0,
Dua vao phuong trinh cua (P)ta ¢ khi a=1thi d =5.
Chon A o
Goi | 1a diém thda man: I1A+IB =0 . Khi d6 | 1a trung diém caa AB nén 1(3;3;3).
MAZ + MB? = (MA)" +(MA) = (1A~ IM) +(1B~IM)
= IA? +1B° +2IM? —2IM (1A+ 1B ) = IA” + 1B +2IM?
Vi 1A%+ IB? khong dbi nén MA? + MB? nh nhét khi IM nhé nhét.

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc. LEARN
Mot san phdm cia nhém “TU DUY TOAN HQC 4.0”
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CAau 55.

Cau 56.

E LEARN

< M Iahinh chiéu cia | 1én (P).
X =

Khi d6 dwong thang IM qua 1 (3;3;3) va vudng goc vai (P) nén c6 phuong trinh: 4 y =
7=

Toa d¢ giao diém cua duong thang IM va (P)ng vai t 1a nghiém cta phuong trinh:

2(3+2t)+(3+t)—(3-t)+6=0=6t+12=0t=-2,

Giao diém tim duoc chinh 1a hinh chiéu caa | 1én (P).Vay M (-1;1;5) nén a+b+c

Chon D

s g N . 1
Goi | 1a hinh chiéu vudng géc cia A Ién BC . Khi do: Spge :EAI.BC.

2.2
1 1 O|2 b-c

Taco AOBC vudng tai O nén: BC =+/b* +c?

+ =0l = :
'012 0B? OC? b®+c?
2.2 21.2 2.2 2.2
Taco AIOC vubng tai O nén: IA2 =01%+0A? = tz) ¢ 3 +<'312=a b +t2) : 2+a :
b +c b +c
1 |a%b? +b%c? +a%c?
SABC:E\/ R Ab?+c? = \/a2b2+b202+ac

Vi a®+b%+c?=12=>122 =a* +b* +¢* +2a2b2+2b202+2azc )
122—(a4+b4+c4)

= a’h? +b%c? +a’c’ = > ()
2 12, 2)\2
2 a“+b“+c 2
Ma: 3(a4+b4+c4)2(a2+b2+02) :>(a4+b4+c4)2( ) :g (2
3
122 —(a* +b* +¢* 2
Tu (1) va (2) suy ra: a’h? +b%c? +a%c? = ( > )g%:48

= Sppc :%\/asz +b?c? +a’c? s%\/@= 2\3.

Ssc N6 Nhétkhi: a=b=c=,|— =2.

y

3+ 2t
3+t .
3-t

=5,

Vay (P)di qua 3 diém A(2;0;0),B(0;2;0),C(0;0;2)co phuong trinh la: §+ +iog

2 2
Kiém tra thiy (P) di qua diém (1;0;1).

Chon B
Cho hé truc toadd Cxyz, BeCx,SeCz .

y

Thee hién sweu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Khi do A(a;3;0),B(2a;0;0),C(0;0,0),5(0;0;a2)
X=a-t

Phuong trinh duong thang SA la: <y=a—-t, teR
z =2t

M (a—t;a—t;ﬁt)eSA

u
Gia st AM =u nén u?= AM? =t? +t? + 2t* = 4t° <:>t=E

Ivl[a—— a3 MJ N € BC = N (u;0;0) do NC =AM

2 2
2 2 2 2 2
MN2=(a—3—uJ +(a—£} L _3(u—2—aJ +§ zzi.
2 2 2 3 3 3
Min MN_a*g{_

Cach khac: TU DUY TOAN HOQC 4.0

Liy M (a—to;a—to;\/fto);t0 e[0;a], m=<—to;—t0;\/§to):> AM =2t
Vi NeBCva NC=AM nén N(2t,0;0)

MN = (3t0 —a;t, —a; —\/§to):> MN =12t; —8at, +2a* (t, [0;a])

a\/_ 2a

Mi MN—— khi t,
Suy ra Min 3 3

Cau 57. Chon A
Chon hé truc AXyz nhu hinh vé

s=s=fss=ss de——
" M
=

L 5
[
I
L
I
[
I
I
[
[
I
I

AB=2= AA =1; Be Ax= B(2;0;0)
DeAy=D(0;2,0); A e Az= A(0;0;1); C(2;2;0);
M e AB= M (x;0;0) 0<x<2
MA (-x;0;1) ; MC'(2-x;2;1)
‘MA MC‘ —Xx(2- x)+1 (1-

cosAMC =
‘MAHMC‘ «/x +11/2 x +4+1 \/x +1 JZ x

AMC 35@ max AMC’ :Ec> x =1.

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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= M (1,0;0) la trung diém AB.
Nhan xét: Hinh v€ trén hé truc lai chon sai so voi 101 giai
Céau 58. Chgn D

b
Cho hé truc AXyz nhu hinh vé, D € AX,B € Ay, S € Az.
= A(0;0;0),B(0;a;0),C(a;22;0),5(0;0;a). (a>0)
Goi D(X5;0;0) tacé: SC(2a;a;-a); BD(xp;-a;0).
SCLBsz.ﬁzo@zaxD—az:0@xD:%.

Vi M eSA va AM =x nén M (0;0;x).

(85,5 :
DE :gzg 5—%
‘BM‘ 2 X2 +a
r 2 r
Taco DE 16n nhat < ——— nho nhat
X" +a

& X +a° lonnhit < x=a
Nhan xét: Mt 1an nira hinh v€ lai chon sai toa dd so voi 101 giai
Céau’59. ChonB
A di qua diém A(L1-1), c6 vécto chi phuong 1a u, =(L-2;2).
d di qua diém B(L-11), c6 vécto chi phuong la u, = (2,2;1).
Taco U U, =12-22+21=0<u, Lu, suyra A vudng goc véi d .
Mat khéc | u,;u, |=(~6:3,6), AB =(0;-2,2) = u,; Uy | AB =-6.0+3,(-2)+6.2=6#0.
Suy ra A va d chéo nhau.
Vay A va d chéo nhau, A vuéng géc voi d
Céau 60. ChonB
A di qua diém A(L—m;n) co vécto chi phuong 1a u, =(-2;2;1).
d c6 vécto chi phuong 1a u, = (6;-6;-3) .
-2 2 1 — I
Vi 5 65 3 nén U, cung phuong véi Uy .
Viy duong thing A va d tring nhau khi va chi khi A(L—m;n) nim trén A.
1-1 —-m-3 n-6 m=-3
= = <
—6 -3 n=6

LEARN | Thuec hién suu tam va bién soan: nhém admin luyén thi Dai hoc.
Mot san pham ciia nhém “TU DUY TOAN HQC 4.0”.
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Céau 61.

Céu 62.

Céau 63.

Suy ra K =m? +n? =6 +(-3)°" = 45.
Chon B
(D) qua A(2,-1,1) c6 vecto chi phuong 1=(2,1,2)= ‘;z‘ =3

Al=(2,3,2)=[a, A1 |=(-8,8,4) = s, 41 | 12

:>R=d(1,(D))=%=4:>(S):(x—4)2+(y—2)2+(z+1)2 =16. Chon B

Chon B
Aec A, = A(L;2+t;-t), Be A, = B(4+1;3-2t;1-t).
Tac AB=(3+t;1-2t'~t;1-t'+1)
VTCP cia duong thing A, 1a u, = (0;1,-1).
VTCP cta dudng thing A, la u, =(L-2;-1).
 [ABu =0 [1-2t'—t—(1-t'+t)=0
Taco<_ .~ =
AB.U, =0 3+t'-2(1-2t'-t)-(1-t'+t)=0
t'-2t=0 .
= <t=t'=0.Suyra AB=(3;11) — AB =411,
6t'+t=0
Mt cau c6 ban kinh nhé nhat tiép xuc véi ca hai duong thang A, va A, c6 duong kinh bang do

A

dai doan AB nén cé ban kinh r = > =

Chon A

K

) X z
Phuong trinh mt phang (ABC) la 2 + % + P 1

, . A .2 45 .
Vi mat phang (ABC) di qua diém M(2;4;5) nén ta c6 —+—+—=1 va c6 vecto phap tuyén

a b ¢
~(111]
n=|—;—,;—|.
a b c

Mit cau (S) c6tam 1(1;2;3) vaban kinh R=5.

Tacé IM =(1;2;2) nén IM =3 (1)

Goi H 14 hinh chiéu cta | trén mit phang (ABC).

Khi d6 giao tuyén cua (ABC) v6i mit cau (S) 1a duong tron tAm H ¢6 chu vi bang 87 suy ra
ban kinh r=4.

Taco IH =yR?—r2 =+/52 -4 =3 (2)

Vi IH L(ABC) va M €(ABC) nén IM 2 1H (3)

Tir (1), (2) tacd IM = IH =3. Do d6 (3) phai xay ra dang thirc hay M =H .

Thuee hién swu tam va bién soan: nhém admin luyén thi Dai hoc. LEARN
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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Khi do IM J_(ABC) nén IM 14 vecto phap tuyén ciia (ABC).

Il
=~

Suyran=kIM (k#0) <

I
N
=

Ol TIFk |k
Il
N
~

.2 4 5 A
Vi E+E+E:1 nen 2k+8k+10k=1<:>k=2io.Tl‘Id(r) suy ra a =20, b=10, c=10.

Vay a+b+c=40.
Cau64. ChonB
Goi G la trong tdm tam giac ABC suy ra G(1;2;-2).
Taco T =d,+d, +d, =3d(G;(a)) (Theo tinh chat hinh thang)
Do d6 T =3d(G;(a)) <3d(G;(A)).
Goi H (1+t;1-2t;1—t) 1a hinh chiéu ciia G 1én duong thing A, tacé GH =(t;-2t-13-t).

GH., =O<:>t—2(—2t—1)—(3—t):0<:>t:% .Vay T, =3GH :_\/3254

Cau 65. ChonB
(d): X—2 _ y—2-m _ Z+2-2m
1 m-1 2m-3
(m-Dx-2m+2=y—-2-m m(x-1)=y+x—4(1)
{(2m—3)x—4m+6=z+2—2m {Zm(x—l):z+3x—4(2)'
x—-1=0 x=1
1),(2) ding VMeR < <x+y-4=0 < qy=3.
3X+z-4=0 z=1
= (d) luén di qua diém M (43;2) .
Lay 2(1) —(2) ta dugc: 2y—z—-X-4=0<x—-2y+2+4=0,
= (d)c(a):x—2y+z+4=0,VymeR = (S) tiép xtic (d)tai M .

x-1 y-3 z-1
2 1
x-1 y-3 z-1 5
|=IMN(P)= toado diém | théa: { 1 -2 1 =1(2L2),R=d(l,(a))=—==16
2X+2y+2-8=0 V6

= IM qua M va vudng goc véi (o) = IM

=T=2+1.2+2-6=0.
Cau66. ChonB

(S):(x+D*+(y+2)*+(z+3)* =4 co6tam J(-1-2;-3) ,ban kinh R=2.

M cach déu A, B = M e(a) 1a mit phing trung truc cia AB |

= (@) qua N(0;0;-3) 1a trung diém AB vaco VTPT n=AB=(-8;6;2) =—2(4;,—3,-1).

= (a):4x-3y—-z-3=0

M e (a) N (S) = M e(C): duong tron tdm H 1a hinh chiéu cua J trén («) .
_|-4+6+3-3 2

- J16+9+1 /26

LEARN | Thuc hién swu tam va bién soan: nhém admin luyén thi Dai hoc.
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Tacod | e(a) (Vid.2-3.1-2-3=0) = IM_, =IH +r.
x+1 2 7+3
IH qua J va vudng goc vai (a) = IH : 2 =y_+3 - _+1 .
X+1 y+2 z+3
= = 17 23 38
H=IHnN(a)= Toaddcaa H thoa: { 4 -3 -1 =H|l-—--—-—=1.
13 13 13
4x-3y-2z-3=0

Cau 67.

Cau 68.

2_q I P _ [557
r=yR2-d?(J,(a)) =, /4 % \/; H =0

1
=M, =—F
™13

Chon B

Mit cau (S) ¢6 thm 1(1;2;-3) vaban kinh R=33.
Goi (C) la dudng tron giao tuyén ciia mat phang (ABC)

va mit cau (S).

Pat MA=MB=MC=x khi d6 AB=X |
CA= X\/§ do d6 AABC vuéng tai B nén trung diém H
cia AC 1a tim duong tron (C) va H , |1 ,M thing hang.

Vi AMC =120° nén AAIC déu do d6 x3=R <> x=3

suy ra IM =2AM =2x=6.

(v/60 ++/657) = a=50,b =557 = T =57.

BC:X\/E,

Laico M ed nén M (—1+t;-2+t;1+t), (t>1).

Ma IM =6 nén (t-2)"+(t-4)" +(t+4) =36 =3t -4t=0=
4 1. 27 _112
Doa>0nént=—suyra H| =;—=;=|.Vay a®+b*+c* ===
3 3" 3’3
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C
// :I \ ) D
M i
I: \I//’// g N
//// ,L:_-/_/_ ———————\l\: ——————— :::,
R K

Dung hinh hop chir nhat OAQB.CMDP . Goi | 1la giao diém céc duong chéo cua hinh hop, dé
thdy | chinh la tim mat ciu ngoai tiép ta diéen ABCD

Tacé A(m;0;0), B(0;m+2;0), C(O;O;m—5) suy ra D(m;m+2;m-5).

Ban kinh R——OD_—\/3m —bm+ 29>—

Thuee hién swu tam va bién soan: nhém admin luyén thi Pai hoc.
Mot san phdm ctua nhém “TU DUY TOAN HQC 4.0”
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