TAI LIEU TOAN 12 NAM HOC 2018

[ 2. PHUONG TRINH MAT PHANG ]

A. TOMTAT LY THUYET

1. Phwong trinh mit phiang
a) Vecto phap tuyén — Ciip vecto chi phwong ciia mit phing

e Vecto 71 = 0 1a vecto phép tuyén (VTPT) cua (a) néu gi4 cua 7 vudng goc Vai (a) .

e Hai vecto d, b khong cung phuong 1a cap vecto chi phuong (VTCP) cua (a) néu cac gia caa ching song song hoic nam

trén (a).
chay:
e Néu 7 lamot VTPT cua (a) thi ki (k = o) ciing 13 VTPT cua (a)
«Néu @, b lamotcap VTCP cua (o) thi 7 =[d,b] 1amot VTPT cua (a).

b) Phwong trinh tong quat ciia mit phiang Az + By +Cz + D =0 véi A* + B* +C° > 0.
o Néu (o) o6 phuong trinh Az + By + Cz+ D = 0 thi i = (4; B;C) lamot VTPT cia (o).
e Phuong trinh mat phang di qua M, (xo;yu;zo) va co moét VTPT 7 = (A;B;C) la:

A(a:fxo)+B<yfyo)+C(zfzo):0.

¢) Cac trwong hep dic biét

Céc hé sb Phuong trinh m3t phing (a) Tinh chat mat phing (o)
D=0 Az +By+Cz=0 (a) di qua géc toadd O.
A=0 By+Cz+D=0 (a) | Oz hozc (a) > Oz.
B=0 Az +Cz+D=0 (a) || 0y hozc (a) > 0y .
C=0 Az +By+D=0 (a) ]| 0z hoac (a) > Oz

A=B=0 Cz4+D=0 (a) | (Ozy) hoic (a) = (Omy).

A=C=0 By+D=0 () Il (0zz) hodc (o) = (Oxz).

B=C=0 Az+D=0 (a) | (0y2) hogc (a) = (0yz).
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chay:

e Néu trong phwong trinh (a) khong chtra 4n nao thi (a) song song hoic chtra truc tuong Gng.

e Phuong trinh mat phéng theo doan chin (a):E—F%—ki:l. O day (a) cit cic truc toa dd tai cac diém
a c

(2;050), (5;0;0), (¢;0;0) V6i abe = 0.
2. Khoing cach tir mét diém t¢i mit phing
Trong khong gian Ozyz , cho diém A(Q:A; Yy zA) vamgt phang (a) Az +By+Cz+D=0.

: , , |4z, + By, +Cz, +D|
Khi d6 khoang cach tir diém A dén mat phang (a) dugc tinh theo cong thirc d{A,(a)] = . \/7
A*+ B+ C?

3. Vi tri twong doi
a) Vi tri twong déi giira hai mit phing

Trong khéng gian Ozyz , cho hai mat phang (a) Az +By+Cz+D =0 va (ﬂ) cAr+By+Cyz+D, =0

B C D,

B C D
(o )19) = %:EZFIF
. A8 e LG
(a)ﬂ(ﬁ) 1,73, ocB2 C

“(a)L(8) & AA +BB,+CC,=0.
b) Vi tri twong dbi giira mat phiang va mit ciu

Trong khong gian Ozyz , cho mat phang va mat cau (o) : Az + By + Cz+ D =0 va
(8):(x—a) +(y—b) +(—c) =R,

Jaéxétvjnicaa(cg va(s)ta1an1nhusau

*Buwéc 1. Tinh khoang céch tirtam 7 cua (S) dén (a).

*Budc 2.

H%qu@ﬂ>Rﬂﬁ@)mMgﬁW$.

+ Néu d[[,(a)] = R thi (a) tiép xtc (S) tai H .Khido H duogc goi la tiép diém, 1a hinh chiéu vudng goc cua I Ién (a) va

(o) dwoc goi la tiép dien
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. (xfa)2+(y7b>2+zfc)2 =R
Az 4+ By+Cz+D=0 '

+ Néu d[[,(a)} < R thi (a) cit (S) theo duong tron ¢6 phuong trinh (C)
Ban kinh cua (C) lar=,/R —d{],(a)] .
Tam J cua (C) 1a hinh chiéu vudng géc cua I trén (a).

4. G6c giira hai mat phing

Trong khong gian Ozyz , cho hai mat phing (a) tAr+By+Cz+D =0 va (ﬁ) cAx+By+Cz+D,=0.

G6c gitra (a) va (ﬁ) bang hoac bt véi géc gitra hai VTPT i , 7. Ttc &

ﬁa'ﬁﬁ| _ |A1A2 + B1B2 + C’102| .
] v fa v m o

\

DANG 1. Phuong trinh mit phang J

Phirong phdp
Phuong trinh:Ax + By + Cz + D = 0 1a phuong trinh ctia mdt mat phang khi va chi khi A2+ B2+ C2> 0.
Chii i: Bi kem véi ho mat phéng (Pm) thuong c6 thém cac cau héi phu:
Cdu héi 1: Chteng minh rang ho mit phang (Pm) ludn di qua mot diém cd dinh.
Cdu héi 2: Cho di€m M c6 tinh chét K, bién luan theo vi tri ciia M s8 mat phang ctia ho (Pm) di
qua M.
Cdu héi 3: Chttng minh rang ho mit phang (Pm) ludn chita mot duong thang ¢S dinh.

- /

1. CAC Vi DU MINH HOA

Vidul. Chophwong trinh:mx+m(m - 1)y - (m2-1)z-1=0. 1)
a. Tim diéu kién ciia m dé¢' phwong trinh (1) la phwong trinh ciia mot mat phing, goi la ho (Pm).

b. Tim diém cd' dinh ma ho (Pm) luén di qua.
c. Gidstr (Pm) v6i m =0, 1 cit cic truc tog do tai A, B, C.
= Tinh thé'tich tir dién OABC.

11 1 R A
—;—;——| lam trong tdm.

®  Tim m dé’'AABC nhin diem G|=;—;
918 24

Nhin xét: Nhu vay, d€ tim diém cd dinh ma ho mat phr?mg (Pm) ludn di qua ta thyc hién theo cac budc:
Budc1l. Gia sit M(xo; yo; o) 1a diém ¢d dinh ctia ho (Pm), khi d6 Axo +Byo + Czo + D =0, Vm.
Budc2. NhoOm theo bac ctia m r6i cho cac hé s6 b:?mg 0, ttr d6 nhan duoc (xo; yo; zo).
Buwdc 3. Kétluan.
Vidu2. Cho phwong trinh:(a +b)x +ay + bz - 3(a+b) =0.
a. Tim diéu kién ctia a, b A& phuwong trinh dii cho la phwong trinh clia mét mdt phing, goi la ho (Pap).
b. Gid stz (Pap) v6i a, b =0 cit cic truc tog do tai A, B, C. Tim a, b dé

4
= AABC nhin diém G(l; 4; Ej lam trong tam.

" AABC nhin digm H(2; 1; 1) lam tryec tim.
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= Tt dién OABC c6 thé'tich nhé nhit véia>0,b > 0.
C. Chirng té rang ho (Pap) ludn chira mot dieong thd’ng cd'dinh.

DANG 2. Viét phuong trinh mit phang ]

Phwong phdp
Dé viét phuong trinh mat phéng (P) ta c6 thé Ira chon mot trong cac cach sau:
Cdch 1: Thuyc hién theo cac budc:

Budcl.  Xac dinh Mo(xo; yo; zo) € (P) va vtpt 1 (ny; nz; ns) cua (P).

qua M, (X(;¥32,)

Buwdc2.  Khi do:(P): { < (P): ni(x — xo) + n2(y — yo) + n3(z — zo) = 0.

vipt ﬁ(l’ll ;N,51;)
Cdch 2: St dung phuong phap quy tich.
Chii j: Chung ta c6 cac két qua:
1. Mit phang (P) di qua diém M(xo; yo; z0), ludn c6 dang: (P): A(x — xo) + B(y — yo) + C(z — z0) = 0
2. Mt phang (P) ¢ vipt fi (ni; nz; ns), ludn c6 dang: (P): nix + noy + nsz + D =0
Dé xéc dinh (P), ta can di xac dinh D.
3. Mat phang (P) song song v6i (Q): Ax + By + Cz+D =0, ludn c6 dang: (P): Ax+By + Cz+E=0
D€ xac dinh (P), ta can di xac dinh E.
4.  Phuong trinh mdt phing theo cdc dogn chin, d6 1a mgt phang (P) di qua ba diém A(a; 0; 0), B(0; b; 0), C(0; 0; c)
c6 phuong trinh:(P): L Y
a b ¢
5. Véi phuong trinh mét phang (P) di qua ba diém khong thang hang M, N, P chting ta c¢6 thé lga chon
mot trong hai cach sau:
i L MN
fi L MP
quaM

Cidch 1: Goi 1 la vtpt ctia mat phéng (P), ta cé:{ Sn= [W\T, W] .

Khi d6, phitong trinh mat phéang (P) dugc cho boi:(P): - .
viptn
Cdch 2: Gia st mdt phang (P) c6 phuong trinh:Ax + By + Cz+D =0, (1) véi A2+B2+C2>0.
ViM, N, P thudc mat phéng (P) nén ta c6 hé ba phuwong trinh v6i boén an A, B, C, D.

Biéu dién ba an theo mot dn con lai, roi thay vao (1) chiing ta nhan duoc phuong trinh mit phang (P).

1. CAC Vi DU MINH HOA

Vidul. Viét phwong trinh mdt phing (P), biét:
a.  (P) la mdt phing trung truec cia dogn AB v6i A(1;1;2) va B(1; -3; 2).
b. (P) di qua diém C(1; 2; -3) va song song véi mdt phiang (Q) cé phuwong trinh x — 2y + 3z +1=0.
c. (P)diquadiém D(1; 1; 2) vi 6 ciip vicp @ (2;-1,1), b (2; -1; 3).
d. (P)di qua diém E(3; 1; 2) va vudng goc véi hai mdit phéng:(Rl): 2x+y +2z-10) va (R2): 3x +2y +z+ 8 =0.

Vidu2. Chobadiém A(1; 2; 3), B(3; 5; 4), C(3; 0; 5).
a. Ldp phwong trinh mdt phang (P) di qua ba diéim A, B va C.
b. Ldp phwong trinh mdt ciu nhin dwong tron ngoai tiép AABC lam dwong tron 16n.

Vidu3. Cho hai diém A(1; -1; 5), B(0; 0; 1).
a. Tim diém M thudc Oy sao cho AMAB cin tai M.
b. Ldp phuong trinh mét phing (P) di qua hai diéin A, B va song song v6i truc Oy.
C. Ldp phuwong trinh mdt ciu cé ban kinh nhé nhat di qua hai diém A, B va cit (P) theo thiét dign 1o dwong tron
I6n.
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Vidu4. Cho hai diéim A(2; 1; -3), B(3; 2; —1) va mdt phﬁng (Q) cé phuwong trinh (Q): x+2y +3z—-4=0.
a. Ldp phwong trinh mdt phiang (P) di qua hai diém A, B va vudng goc véi mit phing (Q).
b. Tim toa @6 diém 1 thudc (Q) sao cho I, A, B thd’ng hang.
Vidu5. Cho diem A(2; -2; —4).
a. Ldp phwong trinh mdt phang (P) di qua diéin A va chira truc Ox.
b. Tim diéin B thudc mit phang (P) sao cho AOAB déu.

Vi du 6. Viét phweong trinh mdt phang trong mbi trieong hop sau:
a. Diqua diém G(1; 2; 3) va cdt cdc truc toa do tai cdc diém A, B, C sao cho G la trong tam AABC.
b. Diqua diém H(2; 1; 1) va cdt cdc truc toa dg tai cic diém A, B, C sao cho H i tryec tim AABC.
C. Diqua diéim M(1; 1; 1) cit chiéu dwong cua cdc truc tog do tai ba diém A, B, C sao cho tir dign OABC c6 thé’
tich nhé nhat.

4 )

DANG 3. Vi tri twong d6i ctia hai mat phang

Phwong phdp

Str dung kién thitc trong phén vi tri teong ddi ctia hai mit phang.

- J

1. CAC Vi DU MINH HOA
Vidul. Cho hai mdt phing (P) va (Q) lin lugt c6 phwong trinh la: (P): x — 3y — 3z +5 =0,

(Q):(m*+m+1)x-3y+(m+3)z+1=0.
Voi gid tri nao cua m thi:

a. Hai mgt phing d6 song song ?

b. Hai mdt phiang do tring nhau ?

C. Hai mdt phiang do cdt nhau ?

d. Hai mdt phing d6 vuong géc ?

Vidu2. Cho hai mdt phing (P1) va (P2) lin lugt c6 phuong trinh la:(P1): Ax + By+Cz+D=0,

(P2): Ax+By+Cz+D'=0véiD=D'".
a. Tim khodng cdch giita hai mit phang (P1) va (P2).
b. Viét phwong trinh mdt phing song song va cich déu hai mdt phing (P1) va (P2).
Ap dung v6i hai mgt phang:(P1): x + 2y + 2y +3=0, (P2): 2x + 4y + 4y + 1 =0.
Chii : Trong truong hop hai mit phing (P1) va (P2) song song véi nhau (gia st ¢6 vtpt n(A; B; C) ) chung ta thuwong
gap thém cau hoi:
1. Tinh khoang cach gitra (P1) va (P2).
2. Viét phrrong trinh mt phéng (P) song song va cach déu (P1), (P2).
3. Viét phuong trinh mit phing (Q) song song véi (P1), (P2) va d((Q), (P1)) =k.d((Q), (P2)).
4. Viét phuong trinh mit cau tiép xtc véi (P1) tai di€m M va:
a. Tiép xuc voi (P2).
b. Cat (P2) theo thiét dién la dwong tron 16n.
5. Viét phuong trinh mat cau tiép xtc véi (P1) tai diém M1 va cat (P2) theo thiét dién la duwong tron (C)
6 ban kinh bang r (hodc biét chu vi, dién tich ctia (C)).
+ Vi yéu cau "Tinh khodng cdch d giita (P1) va (P2)" ching ta sit dung két qua:d = d((P1), (P2)) = d(Mz, (P2)),
voi M1 e (P1).
% V6i yéu cau "Viét phuong trinh mit phing song song va cich déu (P1), (P2)", ching ta lwa chon mét trong hai cach
sau:
Cdch 1: (St dung tinh chdt): Thuc hién theo cac budc:
Budc 1.Mit phing (P) song song v6i hai mit phang da cho sé c6 dang:(P): Ax+By + Cz+D=0. (¥
Budc 2.4y cac diém E1 € (P1) va Eze (P2), suy ra doan thang AB c6 trung diém E(xo; yo; zo).
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Dé (P) cach déu (P1) va (P2) diéu kién la (P) di qua diém M, tuc la:
Axo +Byo+ Czo+ D =0= Gia tri cia D.
Buoc3.Thay D vao (*), ta nhan duoc phwong trinh (P).

Cdch 2: (Str dung phwong phdp qui tich): Biém M(x; y; z) € (P) can dung khi:d(M, (P1)) = d(M, (P2)) = Phuong trinh (P).

* Voi yéu cau "Viét phiong trinh mat phing (Q) song song vdi (P1), (P2) va d((Q), (P1)) = k.d((Q), (P2))", chiing ta str
dung y twong trong cach 2 cta yéu cau (2), cu thé:
biém M(x; y; z) € (Q) can dung khi:d(M, (P1)) = k.d(M, (P2)) = Phuong trinh (Q).

* Voi yéu cau "Viét phiong trinh mdt ciu tiép xiic v6i (P1) tai diém Mi va thod man diéu kién K", chung ta thuc hién
theo cac budc:
Budc1. Goi M:la hinh chiéu vudng goc cia M1 trén (P2). Toa d¢ cua diém M2 duoc xac dinh béng cach:
{MlMZ J‘(FJZ) PN Mle :tﬁ
M, €(P,) M, e (R,)

Bu6c2. Véidiéu kién K la:

a. Tiép xtic voi (P2) thi mdt cau can dung chinh 1a méat cau duong kinh MiMo.

b. Cét (P2) theo thiét dién 1a duong tron 16n thi mét cau can dung chinh la mdt cau tam M va ban

kinh R= MiM:2=d.

* Voi yéu cau "Viét phwong trinh mdt ciu tiép xiic véi (P1) tai diéin M va cat (P2) theo thiét dién la dwong tron (C) cd bdn
kinh bang r", ching ta thuc hién theo cac budc:
Budc1. Gia st mat cau (S) can dung c6 tam I(x; y; z) va ban kinh R. Ta lan luot:
= () ti€p xtic v6i (P1) tai M1 khi: M1 L (P,) < M,I=tn.
= () cét (P2) theo thiét dién 1a duong tron (C) c6 ban kinh bang r khi:r2 + Mal? = R2 = Mil2 = Gid trj t =
Toa d6 tam 1.
Budc2. Viét phuong trinh mat cau (S) tam I va ban kinh R = M1l

Vidu3. Cho diém My(2; 1; -3) va hai mit phﬁng (P1), (P2) ¢6 phuong trinh:
(P1):x+y+2z+3=0,
(P2):x+(m-2)y+(m-1)z-3m=0.
1. Tim dé (P1) song song véi (P2).
2. Véim tim dwoc 6 cdu 1) hay:
Tim khoang cich giita hai mdt phing (P1) va (P2).
Viét phuwong trinh mdt phing song song va cich déu hai mat phing (P1) va (P2).
Viét phwong trinh mdt phtfng (Q) song song voi (P1), (P2) va d((Q), (P1)) =2d((Q), (P2)).
Viét phwrong trinh mat ciu tiép xiic voi (P1) tai diéin Mi va tiép xiic véi (P2).
Viét phueong trinh mdt ciu tiéh xiic v6i (P1) tai diém M va cit (P2) theo thiét dign la duong tron 16n.
Viét phweong trinh mdt chu tiép xiic voi (P1) tai diéim Mi va cat (P2) theo thiét dign la dwong tron (C) c6 ban kinh
r=6v2.

Chti j: Trong treong hop hai mat phang (P1) va (P2) cat nhau chiing ta thuong géap thém cau hoi:

e a0 o

Tinh goc gitta (P1) va (P2).

Viét phuong trinh giao tuyén (d) cta (P1) va (P2).

Viét phuong trinh mat phang phan giac ctia goc tao boi (P1) va (P2).
Viét phuong trinh méat phang chia (d) va thoa man diéu kién K.

Viét phuwong trinh mat cau tiép xuic véi (P1) tai diém M va:

NhA L=

a. Tiép xtic vi (P2).
b. Cat (P2) theo thiét dién la dwong tron 16n.
. Cét (P2) theo thiét dién 1a duong tron (C) ¢6 ban kinh bang r (hodc biét chu vi, dién tich ctia (C)).
+ Vi yéu cau "Tinh goc giita (P1) vi (P2)", chiing ta c6 ngay:
s (P1) c6 vipt N, (As; Bi; C1) va (P2) c6 vipT 1a N, (As; By Ca).

*  Goi o la goc tao boi hai mit phing (P1) va (P2) (0 < o < g ), ta co:

GIANG DAY: NGUYEN BAO VUONG - 0946798489 Page | 6



TAI LIEU TOAN 12 NAM HOC 2018

\E-E IAA, +B,B, +C,C,|

n

cosa =

.nz‘ i \/Af+Bf+Cf.\/A§+B§+C§ .

1

Luu yj: D€ (P1) L (P2) < coso =0 < A1A2+ BiB2 + CiC2 = 0.
% V6iyéu cau "Viét phuong trinh giao tuyén (d) ciia (P1) v (P2)", chiing ta thwec hién theo cac bude sau:

' P,
Budc1. Giao tuyén (d) ctia hai mat phang (P1) va (P2) gom cac diém M(x; y; z) thoa man hé: {Epl )) ) (1)
2
Buwdc2. Luwa chon mot trong cac cach sau:
) ! - . Qua M
Cich 1: Lay diém Me(d) va goi u la vtep cta (d) thi:u = [nl , nz} T 0, ta co:(d): -
vtep u
1z R Qua M Qua M
Cdch 2: Lay hai diém M va N thuoc (d), ta cé:(d): < (d): - .
Qua N vtep u=MN
x =1 (t)
Cich 3: Dat x = fi(t) (hodc y = f2(t) hodc z = fs(t)) (t € R), ta bién d6i hé (1) vé dang:qy =1,(t), te R.
z=1,(t)

D6 chinh 1a phuong trinh tham s8 ctia duong thang (d).
Luu y: Nhu vay, &€ thuc hién dugc yéu cau nay ching ta can cé thém kién thitc vé duong thang

trong khong gian.

* Voi yéu cau "Viét phieong trinh mdt phing phén gidc ciia géc tao béi (P1) va (P2)", chiing ta lap luén:
M3t phang phan giac (Q) ctia goc tao boi hai mit phang (P1) va (P2) gom cac diém M(x; y; z) thoa man:
d(M, (P1)) = d(M, (P2)) = Hai mit phing (Q1) va (Q).

£ Voi yéu cau "Viet phuong trinh mdt phing chira (d) va thod man diéu kién K", chung ta da duoc thdy thong qua yéu
cau "Viét phwong trinh mét phiang di qua hai diém A, B va thod man diéu ki¢n K" trong dang todn 2 va sé duwoc thay
trong chu dé vé duong thing.
£ Voi yéu cau "Viét phueong trinh mdt ciu tiép xiic v6i (P1) tai diém Mi va thod man diéu kién K", chung ta thuc hién
theo cac budc:
Budc1. Gia st mat cau (S) can dung c6 tam I(x; y; z) va ban kinh R.
(S) ti€p xtic véi (P1) tai diém Mi suy ra: M, L (P) < M,I//n, < M,I=tn,.
Bwéc2. Vi diéu kién K la:
a. Tiép xuc véi (P2) thi:Mil = d(I, (P2)) = Gia trji tham s& t = Toa d¢ tam L
Luu 3j: Véi gia thiét nay ching ta con c6 thé st dung phurong trinh mét phang phan giac (Qu),
(Q2) @€ xéac dinh toa do tam I.
b. Cit (P2) theo thiét dién la dwong tron 16n thi:l € (P2)) = Gia tri tham s6 t = Toa d¢ tam L
c. Cét (P2) theo thiét dién la duong tron (C) ¢6 ban kinh r thi:
R2 = d2(I, (P2)) + r2 < Mal2 = d2(I, (P2)) + r2 = Gia tri tham s6 t = Toa d¢ tam L.
Budc3. Viét phuong trinh mat cau (S) tam I va ban kinh R = Mil.

Vidu4. Cho diém Mu(2; 5; 0) va hai mét phing (P1), (P2) ¢6 phwong trinh: (P1): 3x =2y —z+4=0, (P2):x -3y +2z—1=0.
a. Chieng té rang (P1) cit (P2) theo giao tuyén (d). Tinh goc giita (P1), (P2) va tim mot vtcp ctia dwong théng (d).

Viet phuwong trinh mat phang phan gidc ciia goc tao béi (P1) va (P2).

Viét phwong trinh mdt ciu tiép xiic v6i (P1) tai diém M va tiép xiic vdi (P2).

Viét phuwong trinh mét ciu tiép xiic véi (P1) tai diém Mi va cit (P2) theo thiét dién la dwong tron Ion.

Viét phwong trinh mét cu tiép xiic voi (P1) tai diéin M va cit (P2) theo thiét dién la dwong tron (C) cd ban kinh

r=+/21/2.

Chii j: V6iba mit phang (P), (Q) va (R) c6 chita tham s8 chiing ta thwong gép thém cau hoi "Xdc dinh gid tri ciia tham so'dé

caon o

ba mgt phang (P), (Q) va (R) doi mdt vudng géc véi nhau. Tim diém chung ciia cd ba mat phang". Khi 86, chung ta
thuee hién theo cac budc:
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Bu6cl.  Timcdcvipt Np, Ny, Ny clia cie mét phing (P), (Q), (R).

Buoc2. Dé&bamit phing (P), (Q), (R) ddi mdt vudng goc véi nhau, didu kién la:
molng  [fmng =0
N, Lng < {n,.ng=0.
hoLlng |meng=0

Budc3. Toa dd diém chung I ctia ba mit phing (P), (Q), (R) 1a nghiém hé phuong trinh tao béi (P),
(Q), (R).

Vidu5. Cho ba mit phing (P), (Q) va (R) cé phuong trinh: (P): x +y+z—-6=0; (Q):x-2y+z=0;

R):kx+(m-1)y-z+2=0.
a.  Xdc dinh gid tri m va k dé’ba mt phing do cing di qua mot duong thing.
b. Xdc dinh gid tri m va k dé’ba mdt phing dé doi mt vuéng géc v6i nhau. Tim diéin chung ciia cd ba mdt phing.

DANG 4. Vi tri twong d6i ctia mit ciu v6i mat phang

]
) \
Phwong phap

Ta thuc hién theo cac budc:
Buwdc1l.  Xac dinh tdm I va tinh ban kinh R cia mat cau (S). Xac dinh d = d(J, (P)
Buwdc2. Sosanh d vdiR d€ dua ra két luan:
* Néud>R <& (P)n(S)= & (Hinh 1 trang bén).
* Néud=R< (P)tiép xtc véi (S) tai H (Hinh 2 trang bén).
= Néud<Re (P)(S)=(C) la mdt dudng tron nam trong mit phang (P) (Hinh 3 trang
bén).
Va trong truong hop nay néu (S): x2 + y2 + z2 — 2ax — 2by — 2cz +d = 0, (P): Ax + By + Cz + D =0, thi phuong

. . . ; . x> +y*+72° —2ax-2by-2cz+d=0
trinh duong tron (C) cé phuwong trinh: (C): .
Ax+By+Cz+D=0

- /

jeye

Hinh 1 Hinh 2 Hinh 3

Chii j: 1. Trong phan nay chiing ta sé quan tam nhiéu hon téi cac dang toan:
Dang 1:  Viét phuong trinh mat phing tiép xtc véi mét cau va thoa man diéu kién K cho trude.
Dang 2:  Viét phuong trinh mat phang cat mét cau theo giao tuyén 1a dudng tron (C) thoa man diéu kién K
cho trudc.
Dang 3:  Viét phuong trinh mét cau tiép xtc véi mit phang va thoa man diéu kién K cho trude.
Dang 4:  Viét phuong trinh mat cau cit mit phang theo giao tuyén la duong tron (C) thoa man diéu kién K
cho trude.
2. Trong trudng hop mit phing khong cit mit cau, cu thé véi mit phing (P) (c6 vipt N(A; B; C) ) khong cit
mat cau (S) (c6 tam I ban kinh R) ching ta thuong gap thém cac cau hoi:

1. Viét phuong trinh mit phang song song véi (P) va:
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a. Tiép xuc voi (S).
b. Cét (S) theo thiét dién la dwong tron 16n.
c. Cét (S) theo thiét dién la dwong tron (C) c6 ban kinh bang r (hoic biét chu vi, dién tich ctia
Q). 7 ,

2. Viét phuong trinh duong thang vuong gdc véi (P) va cat (S) tai hai diém A, B sao cho AB c6 do
dai 16n nhat.

3. Viét phuong trinh mét cau (S’) d6i xting voéi (S) qua (P).

4. Viét phuong trinh mat cau tiép xuc voi (P) va (S).

Ta Ian luot:

% Voi yéu cau "Viet phwong trinh mit phing (Q) song song v6i (P) vat thod man diéu kign K", chung ta thuc hién theo
cac budc:
Buéc1l. Mit phang (Q) song song véi (P) nén c6 phuong trinh:(Q): Ax + By + Cz + D =0.
Budc2. Véidiéu kién K la:
a. (Q) tiép xtc vdi (S), suy ra:d(l, (Q)) =R = Gid tri cia D = Phuong trinh (Q).
b. (Q) cét (S) theo thiét dién la duong tron 16n, suy ra:
I € (Q)) = Gia tri cia D = Phuong trinh (Q).
C. (Q) cit (S) theo thiét dién la duong tron (C) c6 ban kinh bang r, suy ra:
d(l, (@) =VR?-r? = Gia tri ciaD
= Phuong trinh (Q).
+ Voi yéu cau "Viét phuong trinh duong thing vudng géc véi (P) va cit (S) tai hai diéin B sao cho AB c6 dj dai 16n nhat",
chiing ta thdy ngay d6 la dwong thang di qua I va c6 vtcp n.
* Voi yéu cau "Viét phwong trinh mat ciu (S") doi xitng véi (S) qua (P)", chiing ta thwe hién theo cac budc:
Buoc1l. Tim toa do diém I' d6i xting véi I qua (P).
Bwéc2. Mitcau (S') ¢6 tam I' va ban kinh R.
* V6i yéu cau "Viét phiong trinh mit ciu tiép xiic véi (P) va (S)", cic em hoc sinh can c6 thém kién thite vé duong
thang dé trinh bay theo cac budc:
Budcl.  Goi (T) 1a mat cau thoa man diéu kién dau bai va gia st (T) tiép xtc vdi (S), (P) theo thit tw tai M va
H (H chinh la hinh chiéu vudng goc cua I trén (P)), suy ra M, H, I thudc (d) c6 phuwong trinh cho boi:

(d): {Qua '
vtcp n

Budc2. Tiép diém H caa (T) véi mit phang (P) 1a giao diém cta (d) véi (P).
Buwdc3. Tiép diém M cua (T) v6i mét cau (S) 1a giao diém ctia (d) vdi (S).
Budc4. Viét phuong trinh mat cau duong kinh MH.

1. CAC Vi DU MINH HOA

Vidul. Chomdt phang (P) va mdt ciu (S) cé phuwong trinh:
(P):2x =3y +2z-3=0,
(S): (x—8)" +(y+8)° +(z—7) =68.
Xdc dinh vj tri twong doi ciia mdt phang (P) va mdt ciu (S).
Viét phieong trinh mét phang song song véi mdt phing (P) va tiép xiic véi mdt ciu (S).
Viét phieong trinh mét phiang song song véi (P) va cit (S) theo thiét dign la dwong tron lon.
Viét phiong trinh mdt phing song song v6i (P) va cit (S) theo thiét dién la dwong tron (C) c6 bin kinh bing
r=+/51.
e. Viét phwong trinh mdt ciu (S) doi xitng voi (S) qua (P).
f. Viét phwong trinh mat ciu tiép xiic véi (P) va (S).

oo

Chii j: Trong truong mat phang (P) (c6 vtpt ﬁ(A; B; C)) tiép xtic véi mét cau (S) (cd tdm I ban kinh R) tai di€m M
ching ta thwong gap thém cac cau hoi:
1. Tim toa do tiép diém M cua (P) va (S).
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+
+

2. Viét phwong trinh mit phing song song véi (P) va:
a. Tiép xtc véi (S).
b. Cit (S) theo thiét dién 1a duong tron 1én.
c. Cit (S) theo thiét dién 1a duong tron (C) c6 ban kinh bang r (hodc biét chu vi, dién tich cta (C)).
3. Viét phuong trinh duong thang qua M va cat mat cau (S) tai diém N sao cho MN ¢ d6 dai 16n nhat.
4. Viét phuong trinh mét cau (S') doi xting vdi (S) qua (P).
Vi yéu cau "Tim toa dj tiép diém M cia (P) va (S)", ching ta thdy ngay M chinh la hinh chiéu vuéng gbc cua I
trén (P).
Véi yéu cau "Viét phuong trinh mat phing (Q) song song véi (P) va thod man diéu kién K", dwoc thuec hién twong tu
nhu trong trudong hop (P) khong cat (S). Tuy nhién, vé6i yéu cau (2.a) ching ta con ¢6 thé thuc hién nhu sau:
Buoc1l. Gia skt mat phéng (Q) can dung tiép xtc vdi (S) tai diém N, suy ra N la diém d6i xing véi M qua L
Qua N

Buéc2. Phuong trinh mét phang (Q) duwoc cho béi: (Q): {Vt o
ptn

V6i yéu cau "Viét phuong trinh dwong thing (d) qua M va cdt mét ciu (S) tai diém N sao cho MN ¢6 d§ dai 16n nhat",
chiing ta thdy ngay dwong thing (d) di qua hai diém M val.

Vi yéu cau "Viét phwong trinh mdt ciu (S') doi xitng véi (S) qua (P)", chung ta thuc hién theo cac budc:

Budc1. Tim toa do diém I’ d6i xting voi I qua (P), suy ra I' d6i xting voi I qua M.

Bwéc2. Maitcau (S') ¢6 tam I' va ban kinh R.

Vidu2. Cho mit phing (P) va mdt ciu (S) ¢ phwong trinh:(P): 2x —y +2z-5=0, (S): (X - 3)2 +y?+ (Z - 4)2 =9.

a. Chitng t6 rang mat phing (P) tiép xiic v6i mdt ciu (S). Tim tog dj tiép diém M ctia (P) va (S).
b. Viét phuwong trinh mét phing song song v6i mdt phing (P) va tiép xiic véi mét ciu (S).
C. Viét phwong trinh mét phing song song v6i (P) va cit (S) theo thiét di¢n la dwong tron 16n.

d. Viét phuong trinh mét phing song song v6i (P) va chia (S) thanh hai phiin c6 ti s’ thé tich bang ZLO .

e. Viét phwong trinh mdt cdu (S) d6i xitng véi (S) qua (P).

Chti yj: Trong trieong mét phang (P) (c6 vipt n(A; B; C) ) cit mit cau (S) (c6 tam I ban kinh R) theo thiét dién 1a duong tron

+

+

Vi du 3.

(C) chiing ta threong gap thém cac cau hoi:
1. Xéc dinh toa d6 tam va tinh ban kinh caa (C).
2. Viét phwong trinh mit phing song song véi (P) va:
a. Tiép xtc vdi (S).
b. Cét (S) theo thiét dién la duong tron 16n.
c. Cit (S) theo thiét dién 1a duong tron (C') ¢ ban kinh bang r (hoéc biét chu vi, dién tich ctia (C')).
3. Viét phrong trinh duong thang vudng goc véi (P) va cit (S) tai hai di€ém A, B sao cho AB c6 d6 dai
16n nhat.
4. Viét phuong trinh mat cau (S') ddi xting vdi (S) qua (P).
5. Viét phuong trinh mat cau tiép xtic véi (P) va (S).
V6i yéu cau "Xdc dinh tog d§ tdm va tinh bin kinh ciia (C)", chiing ta thyc hién theo cac budc:
Budc1. Ban kinh rc ctia (C) duoc xac dinh béi 1, =+/R* —d(l, (P)) .
Budc2.  Toa do tam ctia (C) chinh 1a hinh chiéu vuéng goc M cta I trén (P).
V6i yéu cau "Viét phuong trinh mit phing (Q) song song véi (P) va thod man diéu kién K", duoc thiee hién twong tw
nhu trong truong hop (P) khong cét (S). Tuy nhién, v6i yéu cau "Viét phuong trinh mit phang (Q) song song véi
(P) va cit (S) theo thiét dién la dweong tron 6 bin kinh bang (C)" chting ta con c6 thé thyc hién nhu sau:
Buwdc1. Gia skt mat phéng (Q) can dung cit (S) theo thiét dién la duong tron c6 tam N, suy ra N 1a diém d6i
xtng voi M qua L.
Qua N
viptn
Céc yéu cau con lai dwoc thiee hién twong tu nhu trong trieong hop (P) khong cat (S).

Budc2. Phuwong trinh mit phang (Q) duwoc cho boi: (Q): {

Cho mt phiing (P) v mgt ciu (S) c6 phwong trinh:(P): x + 2y +3z-10=0, (S):(x—2)* +y? +(z+2)* =56.
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a. Chitng t6 rang mdt phiang (P) cdt mdt ciu (S) theo giao tuyé la dwong tron (C). Xdc dinh toa d6 tam M va tinh
ban kinh r ciia (C).
Viét phwong trinh mdt phing song song v6i mdt phiang (P) va tiép xiic véi mdt ciu (S).
Viét phuwong trinh mét phing song song v6i (P) va cit (S) theo thiét dién la dwong tron lén.
Viét phwong trinh mdt phing song song v6i (P) va cit (S) theo thiét dién la dwong tron cd ban kinh bing r.
Viét phwong trinh mdt ciu (S) doi xitng voi (S) qua (P).
Viét phwong trinh madt cdu tiép xiic voi (P) va (S).
11. BAI TAP TU LUAN TY LUYEN

Bai 1 Lap phuong trinh mit phing (P) biét:

1. (P) diqua A(1;2;3),B(4,—2;,—1),C(3;—12);
2. (P) 1a mat phang trung tryc doan AC (Vé6i A,C & céu 1);
3. (P) diqua M(0;0;1),N(0;2;0) va song song véi AB;
4. (P) di qua c4c hinh chiéu cia A 1én cac mit phing toa do.
Bai 2 Cho hai mit phang c6 phuong trinh (o) :z —y+2—-4=0& (B): 32—y +2—1=0.

-o a0 o

\./\_/\_/\./

Lap phuong trinh mit phing (P) qua giao tuyén cta hai mat phing (a), (8) va mit phing (P)
1. Qua diém A(1;8;2).
2. Vudng goc v6i miat phang (Q) :z + 8y + 2 +2 = 0.

. , . 1
3. Taovéi (R): z+2y—22+1=0 g6c ¢ vbi cosgo:T.
33

Bai 3 Lap phuong trinh mit phang (a) , biét:
. («) diqua M(2;3;1) vasongsong véimp (P):z—2y+32—1=0;

. (o) diqua A(Q;l;l),B(—l;—2;—3) va (o) vudbng gocvoi (B):z4+y+2=0;

. (@) chtra truc Oz va vudng goc véi (Q): 2z +3y—z+2=0.

. (a) quabadiém A(2;8;5), B(18;14;0),C(12;8;3).

. (@) 1a mat phang trung truc ciia EF véi E(5;2;7), F(1;8;1).

. (@) qua D(2;3;5) va song song v6i mit phang (Oyz).

. (@) qua G(1;— 3;2) va vudng goc véi hai mat phang (8): =42y —52+1=0, (y): 22 -3y —2+4=0.
)

o N o g~ W N P

. (a) qua cac hinh chiéu ctia diém H(—2;1;5) trén cac truc toa do.

Bai 4 . Lap phuong trinh cta (P) trong cac truong hop sau:

1. (P) di qua A(l;?;l) va song song v&i (Q) z4+y+32-1=0;

2. (P) di qua M(o;l;z), N(O;l;l), E(Q;o;o) :

3. (P) 1a mat phang trung tryc ciia doan MN (M,N &y 2);

4. (P) di qua cac hinh chiéu ciia A(1;2;3) 1én cac tryc toa d§ ;

5. (P) di qua B(1;2;0), C(0;2;0) va vuong goc véi (R): a+y+z+1=0;

6. (P) di qua D(—1;2;3) va vudng goc v6i hai mit phing :(a) x—2=0, (ﬁ) ty—z—1=0.

Bai 5 Trong khong gian Ozyz cho ba diém A(3;0;0), B(1;2;1), C(2;—12).

1. Lap phuong trinh mit phing qua A, B va cit truc Oz tai diém M sao cho dién tich tam gidc MAB bang g (dvdt).

2. Lap phuong trinh mit phing qua C, A va cit truc Oy tai diém N sao cho thé tich khdi tir dién ABCN bang 12 (dvtt).

3. Lap phuong trinh mit phing (o) qua ba diém B,C' va tim mit cAu ni tiép hinh t&r dién OABC.

Bai 6 Trong khong gian Ozyz cho bén diém A(1;2;3), B(—2;3;—1), C(0;1;1) D(—4;—3;5). Lap phuong trinh mat phang («)
biét:

1. (o) diqua A vachia Oz

2. (o) diqua A, B va cich déu hai diém C,D .
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Bai 7 Lap phuong trinh mit phing (o), biét:

1. (a) diqua A(—111),5(3;0;2) vakhoang cach tir C'(1;0;—2) dén (a) béng 2;

2. (@) cach déu hai mit phang (P): 2z +y+22—1=0, (Q):z—2y+22—4=0

3. (@) di qua giao tuyén ctia hai mit phang (P) va (Q), dong thoi (o) vudng goc véi mat phing (3): 3z +2y —2+5=0.
Bai 8 Lap phuong trinh (P) biét (P):

1. Song song vi (Q): 22 — 3y — 6z — 14 = 0 va khoang céch tir O dén (P) bng 5.

‘ 1 ‘ 5
2. i qua giao tuyén cia haimp (a): 2 —32—-2=0; (6):y —2z+1 =0, khoang cach tr M[O; 0;5 dén (P) bang

.
6v3
Bai 9 Lap phuong trinh mit phing () biét

1. (a) diqua A(1;0;2), B(2;— 3;3) vatao véi mat phang (3) :4z 4y + 2 —3 = 0 mot goc 60° .

2. (@) diqua C(2;— 3;5), vudng goc v6i (P):x — 5y — 2z +1 =0 vatao v6i mit phang (Q):2z 42y +2z—3 =0 gdc 45°.
Bai 10 Cho mit phang (P):2z +y —22 —3 = 0 vabadiém A(1;2;—1), B(0;1;2),C(~1;—1;0).

1. Tim diém M € Oz sao cho d(M, (P)) = 3.

2. Tim diém N € Oy sao cho diém N cach déu mat phing (P) va diém A.

3. Tim diém K € (P) saocho KB = KC va KA = g

4. Tim diém H € (P) sao cho HA = HB = HC.

Bai 11 ) i )

1. Tim m,n dé 3 mat phang sau cung di qua mot duong thang:

(P)::L’+my+nz—2= 0, (Q):x—&—y—Sz—l—lz 0 va (R): 2z + 3y + z —1 = 0. Khi d6 hdy viét phuong trinh mat phang

. 2
(a) di qua dudng thing chung d6 va tao véi (P) mot goc ¢ sao cho cosp = 2

Tors
2. Cho ba mit phing: (o) :z+y+2-3=0; (,):20+3y+42—1=0 va (a,):z—2y+22+4=0.

a) Chimg minh cac cdp mp () va (,); (o) va (o) cét nhau;

b) Viét phuong trinh (P) di qua A(l; 0; 1) va giao tuyén ciia (o)) va (a,);

¢) Viét phuong trinh (Q) di qua giao tuyén ctia hai mp () Va (a,) va dong thoi vudng géc véimp (a,).

3. Cho ba mit phang (P):(4 —a)z —(a +5)y +az+a =0 Vva (Q):2z +3y +bz+5=0; (R):3z+cy +a(c—a)z+c = 0.
a) Bién luan vi tri twong dbi ctia hai mit phang (P) va (Q).

b) Tim a, ¢ dé (P) song song véi (R).

¢) Tim a, ¢ d& (P) qua diém A(1; 3; 2) va (P) vudng goc véi (R).

Bai 12 Lap phuong trinh mit phiang () biét

1. (@) quahai diém A(1;2;—1), B(0;— 3;2) va vudng goc véi (P): 2z —y — 2z +1=0.

2. (@) cach déu hai mit phang (8): 242y —224+2=0, (7): 2242y +2+3=0.

3.(a) quahai diém C(—1;0;2), D(1;— 2;3) va khoang cach tir gc toa do toi mat phang () 1a 2.

4. () diqua E(0; ;1) va d(A,(a)) = 2d(B,(a)) = % trong d6 A(L;2;— 1), B(0;— 3:2).

5. Qua hai diém A(1;2;3), B(5;—2;3) va () tao voi mat phang (3) goc 45°, véi (8): 4z 4+y—2—2=0.

6.Qua C(1; —1; 1), (o) tao véi matphang (v): z—y+2=0 goc 60" dong thoi d(O,()) = g

Bai 13 Lap phuong trinh mit phang (o) biét (a)

1. Cach déu hai mét phang (o) : 52 +2y+ 72 +8 = 0,(e,) : 5z + 2y + 7z + 60 = 0.

2. Song song véi (a,): 61 —3y —22+1=0 vakhoang cach tir A(1; 2; —1) dén mit phang (o) 1a 1.

3. Qua hai diém B(—5;0;— 3), C(2; — 5;0) dong thoi (o) cac déu hai diém M(1;— 2;—6) va N(—1;— 4;2).
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4.Qua D(1; — 3; 1), vudng goc v6i mit phang 3z — 2y + 2z +4 = 0 va d(E,(a)) = 3, véi E(5; 2; 3).

7

5. Qua F(4;2;1) va d(I,(«))

7 d(J,(a)) =1 trong d6 I(1; —1;2) va J(3; 4; 1).

111. BAI TAP TRAC NGHIEM TU LUYEN

Vin dé 1. PHUONG TRINH MAT PHANG
Céu 115. (PE MINH HQA QUOC GIA NAM 2017) Trong
khéng gian vé6i hé toa d6 Oxyz, cho miat phang
(P):3x—z+2=0 . Vecto nao dudi day la mot vecto phap
tuyén cua (P)?

A n=(-10;-1). B. n=(3-12).

C. n=(3-1,0). D. n=(3;0;—1).

(Q):2x—y+5z—15=0 va diém E (1;2;—3). Mit phing
(P) qua E vasongsong véi (Q ) c6 phuong trinh la:

A.(P):x +2y =3z +15=0B. (P):x +2y -3z —-15=0

C.(P):2x —y 452 +15=0D. (P):2x —y +5z —=15=0

Cau 116. Trong khong gian véi hé toa d6 Oxyz, cho hai vecto @

va b déukhac 0. Ménh dé nay sau day ding?

N |2<P>

. = [;,I;} la mot vecto phap tuyén cua (P).
b|(P)

- =

:>{a,b] la mot vecto phap tuyén cua

5 |2I(P).E1(P)
a=kb, k=0

().
c FI(P),EII(P)

_ . =k [;,Z] la mot vecto phap tuyén cua
a=kb, k=0

(2).
5 lan(P),l?n(P)

a=kb, k=0

—

b

=4,

] la mot vecto phap tuyén cua

(P).

Cau 119. (PE MINH HOA QUOC GIA NAM 2017) Trong
khéng gian véi hé toa do Oxyz, cho hai diem A(0;1;1) va

B(1;2;3). Viét phuong trinh mat phang (P) di qua 4 va
vudng goc véi duong thing AB .

A (P):x+y+2z—3=0.B. (P):x+y+2z—-6=0.

C.(P):x+3y+4z—7=0.D. (P):x+3y+4z—-26=0.

Cau 120. Trong khong gian véi hé toa &6 Oxyz, mat phang (P)
qua diém G (1;1;1) va vubng géc véi dudng thang OG c6
phuong trinh 1a:

A (P):x+y+z-3=0 B.(P)ix+y+z=0

C.(P):ix—y+z=0 D. (P):x+y—2z-3=0

Cau 117. Trong khong gian vé6i hé toa d6 Oxyz, cho mat phing
(a):Ax +By +Cz +D =0.

Ménh dé nio sau ddy 1a diing?

A.Néu D =0 thi («) song song véi mit phang (Oyz )
B.Néu D =0 thi () di qua gbc toa do.

BC =0
D=0

C. Néu { thi («) song song véi truc Ox .

BC =0

4—D -0 thi (o) chuatryc Oy .

D. Néu {

Cau 121. Trong khong gian voi hé toa d6 Oxyz, cho ba diém
A4(2;5;,—-1), B(—1;0;4), C (0;—2;—1). Phuong trinh ndo sau
day 1a phuong trinh cia mat phiang di qua 4 va vudng géc Voi
BC?

A x—-2y —52+45=0 B.x -2y —-5z=0

C.x—-2y—-52-5=0 D.2x —y +5z -5=0

Cau 122. Trong khong gian véi hé toa do Oxyz, cho hai diém
A (4;1,—2) va B(5;9;3). Phuong trinh mdt phang trung truc
cua doan AB la:

A 2x +6y —52 +40=0 B. x +8y —5z —41=0

C.x—-8y—-52-35=0 D.x+8y+52-47=0

Cau 118. Trong khdng gian véi hé toa dd Oxyz, cho mit phang

Cau 123. Trong khong gian véi hé toa dd Oxyz, cho mit phing
(a):4x —3y =7z +3=0 va diém I (1;—1;2). Phuong
trinh m3t phang (3) ddi xang véi (o) qua I la:

A. (8):4x—-3y—7z—3=0B. (8):4x—3y—7z+11=0

C. (8):4x—3y—7z—11=0D. (8):4x—3y—7z+5=0
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Cau 124. Trong khdng gian véi hé toa dd Oxyz, cho ba diém
A(3,-12), B(4;,—1-1) va C(2;0;2). Mt phang di qua
badiém 4, B, C cb phuong trinh :

A. 3x—3y+2z-14=0 B.3x+3y+2z-8=0

P,Q vavudng goc véi (P), phuong trinh ciia mat phang

(a) la:
A (a):=7x+11y+z-3=0B. (a): 7x—11y+z—-1=0

C.(a):=7x+11y+2z+15=0D. (a): 7x—11y—z+1=0

C.3x—2y+2z—-8=0 D. 2x+3y—248=0

Cau 125. Trong khong gian véi hé toa dd Oxyz, mit phang ()

chatruc Oz va di qua diém P (2;—3;5) ¢6 phuong trinh 1a:
A (a):2x+3y:0 B. (a):Zx—3y:0

C.(a):3x+2y=0 D. (a):y+2z=0

Cau 126. Trong khong gian véi hé toa do Oxyz, cho hai diém

Cau 130. Trong khong gian voi hé toa o Oxyz, mit phang (a)

cat ba truc toa do tai ba diém /(8;0;0), N(0;—2;0) va
P(0;0;4). Phuong trinh ciia mét phang (a) Ia:

A (a): 2+ 2L+ 2=0

o) 2Ly 2
8 —2 4 4

C.(a):x—4y+2z=0 D.(a):x—4y+2z-8=0

M (L,—15) va N (0;0;1). Mit phang () chia M, N va
song song Vi truc Oy ¢ phuong trinh 1a:
A (a):4x—z—|—1:0 B. (a):x—4z—|—2:O

C. (a):2x—|—z—3:0 D. (a):x—|—4z—1:0

Cau 127. Trong khong gian voi hé toa o Oxyz, mit phing (a)

di qua diém M (0;0;—1) va song song véi gia cta hai vecto

Cau 131. Trong khdng gian voi hé toa do Oxyz, cho diém

A (4;-3;2). Hinh chiéu vudng goc caa A 1én céc truc toa
d6 Ox,0y, 0z theo tht tu lan luot 1a M, N, P . Phuong
trinh mt phang (MNP ) la:

A 4x -3y +2z —5=0 B.3x -4y +6z—-12=0

D.X_21Z 11-0

C.2x -3y +4z-1=0
3 2

a=(1,-2;3), b = (3;0;5). Phuong trinh cia mat phing ()
la:
A.(a):=5x +2y +3z +3=0

B. (a):5x —2y —3z —21=0

C. (a):10x —4y —6z +21=0

Cau 132. Trong khong gian véi hé toa dd Oxyz, mit phang (P) cat

truc Oz tai diém c6 cao d6 bing 2 va song song véi mat phing
(Oxy). Phuong trinh ctra mét phang (P) la:
A (P):z-2=0 B.(P):x—-2=0

C.(P)iy+z-2=0 D.(P)ix—y—-2=0

D. (a):5x —2y —3z +21=0

Cau 128. Trong khdng gian véi h¢ toa d6 mét phing () di qua
A4(2;-1;1) hai
(P):2x—z+1=0 va (Q):y=0. Phuong trinh cua mat

va wubng goéc Vi mat  phing

phang (a) la:

A (a):2x+y—4=0 B. (a):x+2z-4=0

Cau 133. Trong khong gian véi hé toa dd6 Oxyz, cho diém

G (1;2;3). Mat phang (a) di qua G, cit Ox, 0y, 0z tai
A,B,C sao cho G la trong tim cua tam giac ABC .

Phuong trinh ciia mét phang (a) Ia:
A (a):2x+3y+6z—18=0B. (a):3x+2y+6z—-18=0

C.(@):6x+3y+2z—18=0D. (a):6x+3y+3z—-18=0

C. (a):x+2y+z=0 D. (a):Zx—y—l—z:O

Cau 129. Trong khong gian véi hé toa do Oxyz, cho hai diém
P (2;0;,—-1), 0 (L,-13)
(P):3x+2y—z+5=0. Goi (a) la mit phang di qua

va mat phang

Cau 134. Trong khong gian véi hé toa do Oxyz, cho diém

H (2;1;1). Mt phang () di qua H , cit Ox, Oy, Oz tai
A,B,C sao cho H
Phuong trinh ciia mat phang (a) Ia:

Ia tryc tdm cua tam gidc ABC.
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A (a):2x+y+z-6=0 B. (a):x+2y+2-6=0

C.(a):x+y+2z—6=0 D. (a):2x+y+2z+6=0

A2 B.z
3

W |

p. 2
9

Cau 135. Trong khbng gian v6i hé toa d6 Oxyz, cho
S(—1;6;2), A(0;0;6), B(0;3;0), C(—2;0;0). Goi H la
chan duong cao v€ tir S cua ti dién. Phuong trinh nao dudi
day 1a phuong trinh mdt phang (SBH )

A x+5y—-7z—-15=0 B.5x —y +72+15=0

C.7x+5y +z —-15=0 D.x -7y +5z +15=0

Cau 141. Trong khong gian voi hé toa do cho

A(3,-2,-2), B(3,2,0), €(0,2,1) va D(—1,1,2). Mgt cau

Oxyz,

tam A vatiép xdc véi mt phang (BCD) c6 ban kinh bang:

A. 9 B.5 C. 14 D. 13

Vén dé 2. KHOANG CACH TU MOQT PIEM PEN MAT
PHANG

Cau 136. PE MINH HOA QUOC GIA NAM 2017) Trong
khéng gian véi hé toa d6 Oxyz, cho mat phing
(P):3x+4y+2z+4=0 va diem A4(1,—2;3). Tinh
khoang cach d tir 4 dén (P).

5

d=—.
29

A.d:i. B. C.d= D.d:ﬁ.
9 3

5
V29

Cau 142. Trong khong gian véi hé toa dd Oxyz, cho mit phang
(P):3x+y—32+6=0
(S):(x—4) +(y+5) +(z+2)" =25. Mat phing (P) cit

mit cau (S) theo giao tuyén la mot duong tron. Duong tron

va mat cau

giao tuyén nay c6 ban kinh 7 bang:

A r=6 B.r=5 C.r=+6 D. r=+/5

Céu 137. Trong khdng gian voi hé toa d6 Oxyz, goi H la hinh
chiéu vuong goc cia diém 4(2;—1,—1) trén mat phing

(@):16x—12y —15z—4 = 0. Tinh d¢ dai doan thing AH .

22

5

A.55.

Cau 143. Trong khong gian véi hé toa do Oxyz, cho mit ciu
(S):x* +y*+2*—6x+4y—12=0. Mit phing ndo sau

day cat (S)theo mot duang tron ¢ ban kinh =32
A x+y+z+/3=0 B.2x+2y—2z+12=0

Cdx—3y—z—4J26=0D.3x—4y+52—17+20J2 =0

Cau 138. Trong khong gian voi hé toa d6 Oxyz, cho cac diém
A(L1;3), B(-1;3;2), C(-12;3). Tinh khoang cach tir géc
toa dd O dén mit phing di quaba diém 4, B, C .

c P2
2

A 3. B. 3.

p. 2.
2

Cau 139. Trong khdng gian véi hé toa d6 Oxyz, cho mit phang

(P):3x—2y+6z+14=0 va mat cau

(8):x*+y*+2°=2(x+y+2z)—22=0. Khoang cach tir

tam I cua mat cau (S) ti mat phang (P) Ia:

Al B. 2 C.3 D. 4

Ciu 144. PE MINH HQA QUOC GIA NAM 2017) Trong
khong gian véi hé toa &6 Oxyz, cho mat cau (S) co tam

I(2;1;1) va mat phang (P):2x+y+2z+2=0. Biét mit
phang (P) cit mat cau (S) theo giao tuyén Ia mt duong tron

¢ ban kinh bang 1. Viét phuong trinh mat cau (S).
A (8):(x+2) +(y+1) +(z+1) =8.

B. (8):(x+2) +(y+1)" +(z +1) =10.

C. (8):(x—2) +(y—1) +(2 1) =8.

D. (8):(x—2)" +(» 1) +(2 1)’ =10.

Cau 140. Trong khdng gian véi hé toa do Oxyz, mat cau (S) co
tam  1(2;1,-1)
(a):2x—2y—2z+3=0.Bankinh cia (S) bang:

va tiép xic véi mat phing

Cau 145. Trong khong gian v6i hé toa do Oxyz, cho mit ciu
(§):x*+y"+2°—2y—2z-1=0
(P):2x+2y—2z+15=0. Khoang cach ngan nhit giira
diém M trén (S) vadiém N trén (P) la:

va mat  phing

33

A 22
2

32

B. —

c.2
3 2

p. 2
3
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Céau 146. Trong khong gian vaéi hé toa d0 Oxyz, cho hai mat

A(a) L(8) B.(v) L(8) C.(a)l(8)  D.(a)L(v)

phing song song (P) va (Q) lan luot c6 phuong trinh
2x—y+2z=0 va 2x—y+z—7=0. Khoang cach gita hai
mat phang (P) va (Q) bang:

A 7. B. 637 . C. 76 . D. L.
J6

Cau 147. Trong khong gian véi hé toa @ Oxyz, cho mit phang

(a):3x—2y—z+5=0 va duong thang

x—1 y-7 z-3
21
song song véi mat phang (o). Tinh khoang cach giita () va

(8)-

A .Goi () lamit phang chira A va

Cau 152. Trong khong gian véi hé toa 46 Oxyz, cho diém
A(-1;2;1) va hai mat phang (P):2x+4y—6z—5=0,
(Q): x+2y—3z=0.Ménh d nao sau day la ding?

A. Mit phang (Q) diqua A vasong song véi (P).
B. Mit phang (Q) khong di qua A va song song véi (P).
C. Mt phang (Q) di qua 4 va khong song song véi (P).

D. Mt phang (Q) khong di qua 4 va khong song song voi

(P).

9 3
B. —. C. —. D. —.
V14 14 V14

Vin dé 3. VI TRI TUONG POl

Cau 148. Trong khong gian véi hé toa do Oxyz , cho hai mat phang
(P):2x—3y+4z+20=0 va (Q):4x—13y—62z+40=0
. Vi tri trong ddi cua (P) va (Q) Ia:

A. Song song. B. Trung nhau.

Cau 153. Trong khdng gian véi hé toa do Oxyz , cho hai mat phang
(P):x—=3y+2z+1=0
(Q):(2m—1)x+m(1-2m)y+(2m—4)z+14=0.

va
bé
(P) va (Q) vudng goc vai nhau khi 2 ?

A.mzlhOéCm:—% B,m:_lhoacm:f%

D.m=

Cm=2 é
2

C. Cét nhung khéng vudng goc. D. Vudng géc.

Cau 149. Trong khdng gian vai hé toa d6 Oxyz , cho hai mit phang
(P):x+2y+2z—14=0 va (Q):—x—2y—2z—-16=0.
Vi tri twong déi cua (P) va (Q) la:
A. Song song. B. Trung nhau.

C. Cit nhung khong vudng goc. D. Vubng géc.

Céu 154. Trong khodng gian vai hé toa d6 Oxyz, cho hai mat

phang (@):x—y+nz—3=0 va

(B):2x+my+2z+6=0. Vai gid tri nao sau ddy cua m, n
thi (v) song song véi (8)?

A.m 2van=1 Bm=1van=-2

Céau 150. Trong khong gian véi hé toa do Oxyz , cap mit phang
nao sau day song song vdi nhau?

A.(P):2x—y+z—5=0va (Q):—4x+2y—2z+10=0.

B.(R):x—y+z-3=0Vva(S):2x—2y+2z+6=0.

=0.

C.(T):x—y+z=0va(U):

N

L2
2

N R

D.(X):3x—y+2z-3=0va (Y):6z2—2y—6=0.

C.m:—l vain=1

D.m=1 va n:—l
2 2

Cau 155. Trong khong gian véi hé toa dd Oxyz , cho hai diém
A(-3;2;2), B(2;2;-2) vavecto v=(2;—1;3). Goi (P) la
mat phang chira 4B va song song Voi vecto V. Xéc dinh
m, n dé mat phang (Q):4x+my+52:—|—l—n: 0 trung voi

(P).

A m=23 n=45. B. m=-23, n=45.

Céau 151. Trong khdng gian véi hé toa d0 Oxyz, cho ba mit
phing (@):x+y+2z+1=0, (B):x+y—z+2=0 va
(v):x—y+5=0. Trong cac ménh dé sau, ménh dé& nao

sai?

C. m=45 n=23. D. m=45 n=-23.

Cau 156. Trong khdng gian vai hé toa dd Oxyz , cho hai mat phing

():2x—my+3z—6+m=0 va
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(B):(m+3)x—2y+(5m+1)z—10=0. Véi gia tri nao cua

C. (P) tiépxtucvsi (S). D. (P) cat (S).

m thi hai mat phang do6 cat nhau?

1

A.m=1. B.m=-1. C.m=l1. D.sz.

Cau 157. Trong khong gian véi hé toa d6 Oxyz , cho mit phing
(a):4x—3y+7z—7=0.Ménh d& ndo sau day la ding ?

A.Tryc Oz cit (a) tai M(0;0;1).

Céau 163. Trong khong gian véi hé toa dd Oxyz , cho mit phang

(P):3x+y+2z+1=0 va mat ciu
(8):(x=3 +(y—2)" +(2—1)" =14. Vi trf twong déi cua

(P) va (S) la:
A. (P) diquatamcia (S). B. (P) khong cit (S).

C. (P) tiépxicvsi (S). D. (P) cat (S).

B. Truc Oz chua trong mit phang ().
C. Tryc Oz song song Véi ().

D. Truc Oz vudng géc véi (o).

Cau 158. Trong khong gian véi hé toa dd Oxyz , cho mit phang
(a):2y+2z=0.Tim ménh dé ding trong cac ménh d¢ sau :

A.(a)]|0x B. (a)|(»0z) C. («)] Oy D. (a)DOx

Cau 164. Trong khong gian vai hé toa dd Oxyz , cho mat ciu
(8):(x+1) +(y—2) +(2—1) = 4.
Mit phing nao sau day cat mat cau (S)?
A(P)x—y+z-2=0

B.(B):x+y+z+2=0

C.(B)ix+y—2z-2=0 D.(F):x+y+z-2=0

Cau 159. Trong khong gian véi hé toa dd Oxyz , mat phang nao
trong cac mat phang dudi day cét cac truc toa do?

A. (P):3x -2y 46z —6=0.B. (Q):x +2=0

C.(R):x+2z-2=0 D.(S):y—-32+3=0

Cau 160. Trong khong gian véi hé toa do Oxyz, cho diém
I1(2;6;—3) vacac mat phang (a):x—2=0, (8): y—6=0
, (v):z+3=0. Tim ménh @ sai trong cAc ménh d¢ sau:

A.(a) diqua I B.(7)[(0z) C.(8)](x0z) D.(a)L(0z)

Céau 165. Trong khong gian vai hé toa 46 Oxyz ,
cho mat cau (S): (x—1) +(y+3)" +(z—-2)" =49.

Phuong trinh nao sau ddy la phuong trinh ciia mat phang tiép
xdc véi mat cau (§)?

A (a):6x+2y4+3z=0 B.(a):2x+3y+6z—-5=0

C.(a):6x+2y+32—55=0D. (a): x+2y+2z-7=0

Cau 161. Trong khong gian véi hé toa d6 Oxyz , cho mit phing

(P):x—2y+2z-3=0 va mat cau
(S): x> +(y—4) +(2—1)" =36. Vi tri twong dbi cua (P)

va (S) la
A. (P) diquatamcua (S). B. (P) khong cit (S).

C. (P) tiépxacvsi (S). D. (P) cat (S).

Cau 166. Trong khong gian vai hé toa dd Oxyz , cho mat ciu

(8): (x+1) +(y—2)" +(2—1)" =4 vamat phing
():2x—y+2z—-4=0.

Mit phang (P) tiép xtc véi (S) vasong song véi (a).
Phuong trinh ciia mét phang (P) Ia:

A (P):2x—y+2z+4=0B. (P):2x—y+2z+8=0

Cau 162. Trong khdng gian véi hé toa 46 Oxyz , cho mit phang

(P):x—2y+42z+24=0 va mat cau
(8):(x—1Y +(y—2) +(2—3 =9. Vi tri twong déi cua

(P) va (S) la:

A. (P) diquatam cia (S). B. (P) khong cit (S).

C.(P):2x—y+2z-4=0 D.

(P):2x—y+2z—8=0

Cau 167. Trong khdng gian vai hé toa dd Oxyz , cho mat cau

(8):(x=1)" +(y—2) +(2+1)" =9 vadiém 4(3;4;0) thuoc
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Phuong trinh mt phang tiép dién véi (S) tai 4 Ia:
A 2x—2y—2z+2=0 B.2x—2y+4+2z+42=0

C.2x+2y+z-14=0 D.x+y+z-7=0

(P) vamat phang (Q ) bang:

A. 30° B. 45° C. 60° D. 90°

Cau 168. Trong khéng gian véi hé toa dd Oxyz , cho mat cau

(8):(x 1) +(»+3) +(2+1)" =3 vamat phing
(a):3x+(m74)y73mz+2m78:0.

Vi gid tri ndo ciia m thi (a) tiép xtc vai (8)?

A m=1 B.m=0 m=-—1 D.m=2

Cau 174. Trong khdng gian véi hé toa dd Oxyz, cho cac diém
A (1,0;0), B(0;2;0),C (0;0;m). Dé mat phang (ABC)

hop v6i mat phiang (Oxy ) mot géc 60° thi giatri cua m la:

C.m=4= 2 D.m:jzé
\'5 2

A. m::I:QB. m::i:g
5 5

Vin dé 4. GOC GIUA HAI MAT PHANG

Cau 169. Trong khong gian véi hé toa do Oxyz, cho hai mat
phing (P):2x—y—z—3=0 va (Q):x—z—2=0. Tinh
goc gitra hai mat phang (P) va (Q).

A. 30° B. 45° C. 60° D. 90°

Cau 170. Trong khong gian véi hé toa do Oxyz , cho hai mat phang
(P):2x—y —2z2-9=0 va (Q):x—y—6=0. S6 do
g6c tao bai hai mat phang bang:

A. 30° B. 45° C. 60° D. 90°

Vén dé 5. TIM PIEM THOA MAN PIEU KIEN CHO
TRUOC

Cau 175. Trong khong gian vé6i hé toa d6 Oxyz , tim trén truc
Oy diém M cach mat phang (a):x+2y—2z—-2=0 mot
khoang bing 4.

A. M (0;6;0) hoac M (0;—6;0).
B. M (0;7;0) hodc M (0;—5;0).
C. M(0;4;0) hoac M (0;—4;0).

D. M(0;3;0) hodc M (0;—3;0).

Cau 171. Trong khong gian véi hé toa d6 Oxyz, cho ti dién

ABCD 6  A(0;2;0), B(2;0;0), C(O;O;ﬁ) va

D(0;—2;0). S6 do goc cua hai mat phang (ABC) val

(4cD) la:

A. 30° B. 45° C. 60° D. 90°

Céu 176. Trong khodng gian vai hé toa d6 Oxyz, cho hai mat
phaing (P):x+y—z+1=0 va (Q):x—y+z-5=0.
Diém M nam trén truc Oy cach déu (P) va (Q) la:

A. M (0;2;0). B. M(0;3;0). C. M (0;—3;0). D. M (0;—2;0)

Cau 172. Trong khong gian véi hé toa do Oxyz, cho ba diém
M (1,0;0), N (0;1,0), P (0;0;1). Cosin cua géc giira hai mit
phing (MNP ) va mat phing (Oxy ) bang:

2 1 1

5 °F >

A B.

1
"3

Céu 177. Trong khéng gian véi hé toa @6 Oxyz, tim trén truc
Oz diém M cach déu diém A(2;3;4) va mat phing
(@):2x+3y+2z—17=0.

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

Céau 173. Trong khoéng gian vé6i hé toa do0 Oxyz, cho hai mit
(P):x—y—6=0 (Q). Biét

H (2;—1;,—2) Ia hinh chiéu vudng goc cua géc toa do

phing va rang diém

0 (0;0;0) xubng mat phing (Q). S6 do géc gitta mat phang

Cau 178. Trong khong gian véi hé toa d6 Oxyz , cho diém E
thudc mat phang (Oxy), c6 hoanh do bang 1, tung do nguyén
va cich déu hai mit phing (@):x+2y+z-1=0 va
(B):2x—y—z+2=0.Toadocua E la:

A.E(1;4;0).B. E(1;—4;0).C. E(1;0;4). D.E(1,0,—4).

Cau 179. Trong khdng gian vai hé toa dd Oxyz , cho mat cau
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(8):(x =17 +(y—2)" +(2—3)" =36, diém I(1;2;0) va duong

4
, N thudc (S) saocho I la trung diém MN .

thang d: ¥=2_y=2

il. Tim toa d didm M thuoc d

N(3;2;1) B N(=3;-2;1)
IN(3,6,-1) IN(3;6,-1)

N(=3;2;1) 5 N(=3-2;1)
IN(3651) N (3;6;1)

Cau 180. Trong khong gian véi hé toa dd Oxyz , cho hai diém

A(2;4;4), B'(2;-5;-5) va mit phang
(P):x+y+z—4=0.Tim toa do diém M thuoc (P) sao

cho MA+ MB c6 gié tri nho nhat.

A. M(2;1;,1).B. M(2;—1;1). C. M(1;2;1).D. M(—11;2)

Cau 182. Trong khong gian véi hé toa dd Oxyz , cho hai diém
A(2;1;,-1), B(0;3;1) vamjt phiang (P):x+y—2z+3=0.
Tim toa do diém M thudc (P) sao cho ‘Zm—m‘ c6 gia

tri nho nhat.

A. M(—4;-10). B. M(-1,-4;0).

C. M(4;1;0). D. M (1;—4;0).

Cau 183. Trong khdng gian véi hé toa d6 Oxyz , cho mit phang
(P):3x—3y—2z-15=0 vabadiém A(1;4;5), B(0;3;1),
C(2;-10). Tim toa d6 diém M thuéc (P) sao cho

MA? + MB* + MC? c6 gié tri nhé nhét.
A. M(—4;-1,0). B. M(4;—-1;0).
C. M(4;1,0). D. M (1;—4;0).

Cau 181. Trong khong gian véi hé toa dd Oxyz , cho hai diém
A(1;-1;2), B(2;0;1) vamat phang (P):2x—y—2z+3=0.
Diém M thudc (P) théa man |MA— MB| co gia tri lon
nhat c6 toa do:

A. M(-1,-3;4). B. M(2;-11).

C.M(1;2;1). D. M(-112).

Cau 184. Trong khong gian véi hé toa dd Oxyz , cho hai diém
A(-3;5;,-5), B(5-3;7) vamatphang (P):x+y+z=0.
Tim toa do diém 2/ thuoc (P) sao cho MA® —2MB* c6

gi tri 16n nhat.

A M(—6;,—18;12). B. M(6;18;12).

C. M (6;,—18;12). D. M(—6;18,+12).
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P2. PHUONG TRINH MAT PHANG

Dang toan 1: Phwong trinh miit phing
Phuong phap
Phuong trinh:
Ax+By+Cz+D=0
1a phuong trinh cia mot mat phang khi va chi khi A2 + B2 + C2> 0.

F cha y: Bi kém véi ho mit phang (Pm) thuong ¢ thém cac cau hoi phuy:
Cau hgi 1: Chtng minh rang ho mit phang (Pm) ludn di qua mot diém c6 dinh.
Cau hoi 2: Cho diém M cd tinh chat K, bién luan theo vi tri caa M sé mat phang cua ho (Pm) di
qua M.
Cau hgi 3: Chtng minh rang ho mat phang (Pm) ludn chira mot dudng thang ¢ dinh.
Thi dv 1. Cho phuong trinh:
mx +m(m-1)y - (m?-1)z-1=0. (1)
a. Tim diéu kién ciia m dé phwong trinh (1) la phwong trinh ciia mét mat phang, goi 1a ho (Pm).
b. Tim diém cé dinh ma ho (Pm) luén di qua.
c. Gid sir (Pm) vdi m =0, +1 cat cac truc toa do tai A, B, C.
= Tinh thé tich tz dién OABC.
= Tim m d@é AABC nhdn diém G(l; i; —ij lam trong tam.
918 24
&5 Gidi
a. Taco:
A%+ B?+ C2=m?+ m’m - 1)’ + (m? - 1)?

=m?+ (m - 1)Y[m? + (m + 1)?] > 0, moi m.
Vay, voi moi m phuong trinh di cho 1a phwong trinh cia mot mét phang.
b. Gia st M(Xo; Yo; zo) la diém cb dinh ma ho (Pm) ludn di qua, ta c6:
mxo + m(m - 1)yo — (M? - 1)zo -1 =0, Ym
< m2(yo — zo) + mM(Xo - Yo) + 2o - 1 =0, ¥Ym

Yo—2,=0 X, =1
S 91X, -y, =0 qy, =1.
z,—-1=0 z,=1
Vay, ho (Pm) ludn di qua diém cb dinh M(1; 1; 1).
c. Taco ngay toa do cua cac diém A, B, C la:

A i;0;0 , B 0;;;0 , C| 0; 0; ! = -
m m(m—1) 1-m

Khi do:
»  Thé tich t& dién OABC duoc cho boi:

e L
m '|m(m—1)|'|1—m2|

Vonsc = %OA.OB.OC = %

_ 1
~em*(m-1m+ 1|’
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- piém 6| L L.~ L) latrong tam AABC khi:
918" 24
1.1
m 3 m=3
! :lc> m(m-1)=6 < m=3.
m(m—-1) 6 . 5 g
1 omees
1-m’ 8

F Nhdn xét: Nhu vay, dé tim diém cb dinh ma ho mat phang (Pm) ludn di qua ta thuc hién theo cac budc;
Buoc 1: Gia st M(Xo; yo; zo) 1a diém cé dinh caa ho (Pm), khi d6 Axo + Byo + Czo + D
=0,vm.
Budic 2: Nhom theo bac ciia m rdi cho céc hé sé bang 0, tir @6 nhan duoc (Xo; Yo; o).
Buoc 3: Két luan.
Thi dv 2. Cho phuong trinh:
(@+b)x+ay+bz-3(a+hb)=0.
a. Tim diéu kién cua a, b déphwang trinh da cho la phuong trinh cua mgt mat phang, goi 1a ho
(Pa,b). ,
b. Gid sir (Pab) Vi &, b =0 cdt C4c truc tog dé tai A, B, C. Tima, b dé:

= AABC nhdn diém G(l; 4; %) lam trong tam.

= AABC nhdn diém H(2; 1; 1) lam tryc tam.

= Tirdién OABC c6 thé tich nho nhat véia> 0, b > 0.
c. Chung to rang ho (Pab) ludn chiza mot duwong thang co dinh.

&5 Gidi
a. Xét diéu kién:
a+b=0
A2+B?+C?’=0< (a+hP+a’+b’=0={a=0 <<a=b=0.
b=0

Vay, véi a = 0 hodc b # 0 phuong trinh di cho 1a phuong trinh ctia mot mat phang.
b. Véivaia, b=0tacongay :

A(3:0;0), B[O; Ja+b), 0] , c(o; 0; 3(alj b)] .
a

Khi do:

- DPiém G[l; 4 %j la trong tim AABC khi:

aer:4 -

a o <b=3a
a+b_i 3a=b

b 3

Viy, vdi b = 3a = 0 thoa man diéu kién dau bai.
» Piém H(2; 1; 1) Ia truc tim AABC khi:
HA1BC |HABC=0 (a—b=0
HB L AC < {HBAC=0 < Ja—b=0 <a=h.
He (P) He(P) 2(a+b)+a+b-3(@+b)=0
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Viy, véi a = b # 0 thoa mén diéu kién dau bai.
= Thé tich t& dién OABC duoc cho boi:
2
V, e =~OAOBOC =2 BF0) 9 2ab
: 6 2 ab 2 ab

i = 95 dat dugc khia=b.
c. Taco thé trinh bay theo céc cach sau:
Céch 1: Viét lai phuong trinh mat phang (Pap) dudi dang:
(Pab):a(x+y—-3) +b(x+z-3) =0.
Tir d6, suy ra ho (Pap) lubn chira cac diém c6 toa do thoa man hé:
x+z-3=0
{x+y—3=0'

9.

Vay, ta dugc (Vy e )

*)

Hé (*) chinh 1a phuong trinh giao tuyén (d) ciia hai mat phang ¢ dinh:
(P1):x+z-3=0va(P2):x+y-3=0.
Vay, ho (Pap) lubn chira mot duong thang ¢ dinh (d).
Céch 2: Nhan xét rang ho mat phang (Pap) ludn di qua hai diém M(1; 2; 2) va N(2; 1; 1) nén ho (Pap) ludn chira mot
duong thang cb dinh (d) duoc cho bai:

{Qua M(L 2; 2) Qua M(; 2; 2)

(d): < (d): .

Qua N(2;1 1) vtcp MN(L; -1; 1)
x=1+t

& (d):sy=2-t,teR.
z=2—t

Céch 3: Nhan xét ring ho mat phiang (Pap) ludn di qua diém M(1; 2; 2) va co vipt n(a+b; a; b), suy ra:
n(@a+b;a; b)u® -L -1)=a+b-a-b=0< n_lu,Vab=0.
Vay, ho (Pap) ludn chira mot duong thang ¢ dinh (d) dugc cho béi:
ua M(1; 2; 2 — _ _
MY{Q ( ) X 1:y 2:z 2.

- < (d):
vtep u(L; —-1; -1) 1 -1 -1

F Nhan xét: Nhu vay, dé tim duong théng cé dinh thusc ho mit phing (Pab) chiing ta can c6 thém kién
thirc vé dudng thang va cac em hoc sinh can nhé lai raing mér dwong thang (d) dwoe hoan todn xdc dinh khi
biét no:

= L& giao tuyén cua hai mat phang cat nhau — Ung véi cach 1.

» Pi qua hai diém phan biét M, N — Ung véi cach 2.

= Di qua mot diém M va c6 phuong cd dinh - Ung véi cach 3. »
Va cau hoi thuong duogc cac em hoc sinh dat ra doi véi cac cach 2, cach 3 la viéc xac dinh toa do diém M, N va
vecto u . Cau tra 101 nhu sau:

= Cac diém M, N c6 toa d6 thoa man hé (*) va khi biét dugc toa d6 cua ca M, N thi suy ra duoc toa do

Clia vecto U .
= Toa do ciia vecto U c6 thé duoc xac dinh ddc 13p v6i M, N dya trén nhan xét:
{(d) <C) {9 J_n:1—lé vipteiia (B) a:r _2]_
(d)=(P,) uLn,—Ilavtpt ciia (P,)

Dang toan 2: Viét phwong trinh mit phing
Phwong phap
Pé viét phuong trinh mat phing (P) ta ¢6 thé lya chon mét trong céc cach sau:
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Cach 1: Thuc hién theo cac budc:
Budc 1: Xac dinh Mo(Xo; Yo; zo) € (P) va vtpt i (n1; n2; n3) caa (P).
Budc2: Khi do:
P)- {quaMo(Xo;YO;Zo)

vtpt ﬁ(nl;nz;n3)

< (P): n1(X — Xo) + n2(y — Yo) + n3(z — zo) = 0.
Cach 2: Str dung phuong phap quy tich.

F chay: Chang ta cé cac két qua:
1. Mat phing (P) di qua diém M(xo; yo; Zo), ludn c6 dang:
(P): A(X —xo0) + B(y —yo) + C(z—20) =0
2. Mat phang (P) ¢6 vtpt i (n1; n2; ns), ludn cé dang:
(P):nix+nz2y+nsz+D =0
Dé xac dinh (P), ta can di xac dinh D.
3. Mat phang (P) song song véi (Q): Ax + By + Cz + D = 0, luén c6 dang:
(P): Ax+By+Cz+E=0
Pé xac dinh (P), ta can di xac dinh E.
4. Phuwong trinh mdt phang theo cdc dogn chan, d6 1a mat phang (P) di qua ba diém A(a; 0; 0), B(0;
b; 0), C(0; 0; ¢) c6 phuong trinh:
P:r+Y 2=
a b ¢
5. V6i phuong trinh mit phang (P) di qua ba diém khong thang hang M, N, P ching ta c6 thé
Iuwa chon mot trong hai cach sau: "
Céch 1: Goi n la vtpt cia mat phang (P), ta co:

ilMN
__ < 6i=|MN, MP|.
fi L MP
Khi d6, phuong trinh mit phang (P) duoc cho bai:
quaM
(P): { L.
viptn

Céch 2: Gia s mat phang (P) c6 phuong trinh:
Ax+By+Cz+D=0, 1)
véi A2+ B2+ C2>0.
Vi M, N, P thuéc mit phang (P) nén ta c6 hé ba phwong trinh v&i bén an A, B, C, D.
Biéu dién ba 4n theo mot an con lai, roi thay vao (1) ching ta nhian duoc phuong
trinh mat phang (P).

Thi du 1. Viét phurong trinh mat phang (P), biét:
a. (P) lamgt phang trung truc ciia dogn AB véi A(1; 1; 2) va B(1; -3; 2).
b. (P) di qua diém C(1; 2; —3) va song song véi mdt phang (Q) ¢é phuong trinh X —2y + 3z +1 =
0.
c. (P) di qua diém D(1; 1; 2) va c6 cgp vicp a(2; -1, 1), b (2;-1; 3).
d. (P) di qua diém E(3; 1; 2) va vudng goc véi hai mat phang:
(R1):2x+y+2z-10)va(R2): 3x+2y+z+8=0.

&5 Gidi
a. Taco thé lya chon mot trong hai cach:
Céch 1 (Sir dung cdng thirc): Goi I 1a trung diém ciia doan AB, suy ra I(1; —1; 2).
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Khi d6, mit phang (P) duoc cho boi:

P): {qual & (P): {qualgf k2
(P) L AB vtpt AB(0;—4; 0) chon (0; 1; 0)
< (P:0(x-D)+1(y+1)+0.(z-2)=0=(P):y+1=0.
Céch 2 (St dung phuong phép qui tich): Biém M(X; y; z) thudc mat phang (P) khi:
AM = BM < AM? = BM?
S X-1P+(y -1+ (z-27=(x-1)*+(y+37+(z-2)
&8y+8=0<y+1=0.
D6 chinh 1a phuong trinh mat phang (P) can tim.
b. Tacd thé Iya chon mot trong hqi cach:
Céch 1: Ta lan lugt stir dung gia thiét:
= (P)di qua diém C(1; 2; —3) nén c6 phuong trinh:
(P:Ax-1)+B(y-2)+C(z+3)=0 1)
< (P):Ax+By+Cz—A-2B +3C=0.
= (P)songsong vai (Q): x —2y + 3z + 1 =0 nén:
A B C -A-2B+3C {B =-2A
Sl .
1 -2 3 1 C=3A
Céch 2: Ta lan luot sir dung gia thiét:
= (P) song song véi (Q): X — 2y + 3z + 1 = 0 nén c6 phuong trinh:
(P):x—-2y+3z+D=0.
= DPiém C thudc (P), suy ra:
1-22+3(-3)+D=0<D=12.
Vay, phuong trinh mét phang (P): x — 2y + 3z + 12 = 0.
Thay (2) vao (1) réi thuc hién phép don gian biéu thire, ta duoc phuong trinh mat phang (P): x — 2y + 3z + 12 = 0.
Cach 3: Mat phang (P) dugc cho boi:
) {quaC o @) {qua(il;Z;%)
(P)/1(Q) vtptn, (1;—2;3)
< Pl(x-1)-2(y-2)+3.(z+3)=0<= (P):x—-2y+3z+12=0.
c. Goi fi lavtpt cia mat phang (P), ta co:
{ma I _[—1 1
. <& n=[a, b]=
ilb -1 3
Mt phing (P) duoc cho bai:
P). quaD(1;1;2)
' {tht n(1;2;0)

()

1 2
3 2

2 -1
2 -1

B ”

j =(-2; -4; 0).

S Px-1)+2(y-1)=0<=((P):x+2y-3=0.

d. Goi ﬁ,nﬁ,

n, (2;1;2), n, (3;2; 1).

nj theo thtr tur 1a vipt cua cac mat phang (P), (Ry), (R2), ta co:

Vi (P) vudng géc véi (R1) va (Rz) nén né nhan n, , n, lam cip vtep, tir do:
iln, .
& 1d=[n,n]=
nln,
Mt phang (P) duoc cho boi:
P). quaE(3;1;2)
* | vtpt n(=3;4:1)

12
21

22
13

21
32

b b

j =(-3;4;1).

< (P):3x-4y-z-3=0.
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F Nhdn xét: Nhu vay, qua bai toan:

= O clu a), chung ta nhan duoc hai phuong phap (c6 tinh minh hoa) dé viét phuong trinh

mat phang.

= O céu b), vai ba céch giai do thi cac céch 1 va cach 2 ¢6 tinh minh hoa dé cac em hoc sinh
hiéu cach khai thac ting gia thiét. Va nhu vay, cach 3 ludn Ia su lua chon khi thuc hién bai

thi.

= Cau c), cau d) minh hoa viéc viét phuong trinh mat phang khi biét cap vtcp cia no.

Thi du 2. Cho ba diém A(1; 2; 3), B(3; 5;4), C(3; 0; 5). 9
a. Ldp phuong trinh mat phang (P) di qua ba diem A, B va C.

b. Ldp phirong trinh mat cau nhdn dwong tron ngogi tiép AABC lam duwong tron lon.

&5 Gigi
a. Taco thé lra chon mot trong r)ai cach sau:
Céch 1: Goi n la vtpt cua mat phang (P), ta co:

ii L AB S
! =2 [AB, AC] = (8; —2; —10) chon 1 (4; -1, -5).
nl AC

Mt phing (P) duoc cho bai:

{quaA(l;2;3)
P): < P)4x-1)-(y-2)-5z-3)=0

vtpt ;1(4;— 1;-5)
< (P):4x—-y-52+13=0.
Céch 2: Gia sir mat phang (P) ¢6 phuong trinh:
(P): Ax+By +Cz+D=0vé4i A2+ B2+ C%>0. (1)
Vi A, B, C thudc (P), ta dugc:
A+2B+3C+D=0 A=-4B
3A+5B+4C+D=0«< {C=5B
3A+5C+D=0 D=-13B
Thay A, B, C vao (1), ta duoc:
(P): -4Bx+By +5Bz-13B=0< (P): 4x -y -5z + 13 =0.
b. Mat cau (S) ¢6 tam I(x; y; z) 1a tam dudng tron ngoai tiép AABC, ta co:
Al =BI AI’ = BI’ A’ =Bl
Al=Cl << JAIP =CI’ < {AP =CP°
I € (ABC) AB, AC, AH dong phang [E, E]KI =0

(x=17 +(y=2Y+(z-3 " =(x-3 > +(y-5)>+(z—4)
= (x—l)2 +(y—2)2 +(z—3)2 :()(—3)2 +y2 +(z—5)2

4x —y—-5z=-13
2x+3y+z2=36 x=39/7
& IX—y+z=5 & y=89/14 =1 2;g;E .
7 14 14

4x —y—-5z=-13 z=81/14
Khi d6, mit cau (S) duoc cho bai:

(39 89 81
Tam I fam I(T;E;Ej
(S): { . < (S):

DiquaA J9338
14

BankinhR =1A =
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( 39]2 ( 89} ( 81) 667
SO x—— | +|y- +| z— ="
7 14 14 14
F Nhan xét: Nhu vay, cau a) cua thi du trén trén da minh hoa hai phuong phép viét phuong trinh mat phang
di qua ba diém khong thang hang cho truéc (kién thirc da dugc trinh bay trong phan chay
cua bai toan 2).
Thi dy 3. Cho hai diem A(1; -1; 5), B(0; 0; 1).
a. Tim diém M thugc Oy sao cho AMAB cén tgi M.
b. Ldp phwong trinh mat phang (P) di qua hai diem A, B va song song véi truc QOy. ,
c. Ldp phuong trinh mat cau cé ban kinh nho nhat di qua hai diem A, B va cat (P) theo thiet
dién la dwong tron lon.
&5 Gigi
a. Voidiém M thuoc Ox thi M(0; y; 0), ta co:
AM = BM & AM? = BM? & (1) + (y + 12+ (-5)2 = y* + 1
&2y =-26 <y =-13= M(0; -13; 0).
Vay, voi M(0; —13; 0) thoa man diéu kién dau bai.
b. Taco:

quaA quaA(L;—-1;5)
(P): - < (P): e
cipvicp AB va vipt i =| AB, j|=(4;0; 1)

< (P):dx—-z+1=0.
c. Mat cau c6 ban kinh nho nhit di qua hai diém A, B va cit (P) theo thiét dién la duong tron lon chinh la mat
cau duong kinh AB, ta co:
7 11
Tam I latrung diém AB Tam I(E S 3)
(S): AB =

Ban kinh R=—
2 BankinhR = @

(1Y 1Y 9
= O] yeg) v 3

Thi dy 4. Cho hai diem A(2; 1; -3), B(3; 2; —1) va mat phang (Q) ¢d phwong trinh (Q): X + 2y + 3z — 4 =0.
a. Ldp phwong trinh mat phang (P) di qua hai diém A, B va vudng goc véi mat phang (Q).
b. Timtoa dé diém | thuge (Q) sao cho I, A, B thang hang.

&5 Gidi
a. Goi i, n, theo thir tw 1a vtpt cia (P) va (Q), ta duoc n,, (1; 2; 3).
Ta co:
nJ_AB(l I; 2) - _— —
n= [AB, nQ] =(-1;-1; 1) chon 1 (1; 1; -1).
il nQ(l 2; 3)
Mt phang (P) duoc cho boi:

A(2;1;-3
(P): qua#( )<:>(P):x—2+y—1—(z+3)=0
vtpt n(1;1;—-1)
< (P):x+y-z-6=0.
b. Giasir diém I(x; y; ) thuoc mit phing (Q) , vi vecto Al cung phuong véi vecto AB nén Al =tAB.
Suy ra, toa d6 cua | 1a nghiém cua hé phuong trinh:
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X—2=t X=t+2 x=3
y oY +1 oY 2
zZ+3=2t z=2t-3 z=-1
X+2y+3z—-4=0 t+2+2(t+1)+32t-3)-4=0 t=1
=1(3; 2; -1).

Thi dy 5. Cho diém A(2; —2; —4).
a. Ldp phwong trinh mat phang (P) di qua diém A va chiza truc OX.
b. Tim diém B thugc mat phang (P) sao cho AOAB déul.

&5 Gidi
a. Taco:
quaO qua O(0;0;0)
P . .= (P) e
capvtcp OA va i vitpt n = [OA, 1] =(0;-4;2)
< (P):2y—-z=0.

b. Giasirdiém B(x; y; 2), ta lan luot co:
» PiémBe(P)nénx+y=0<y=—x (1)
=  AOAB déu, ta dugc:
OB? = OA> Phyi 4z’ =24
OA:OB:AB<:>{ @{X Ty vz

AB?* = 0A? (x=2) +(y+2) +(z+4) =24
M [2x*+7° =24 z=x-3 z=x-3
= = =

x—z=3 2x* +(x—-3)" =24 x?=2x-5=0

z=x-3 B1(1+\/€;—1—\/5;\/5—2)
< = .
{;;:11% B, (1-6;-1+/6; -6 -2)

Vy, ton tai hai diém B1 va B2 thoa méan diéu kién dau bai.

Thi dy 6. Viét phurong trinh mdt phang trong moi trrong hop sau:
a. Di qua diém G(1; 2; 3) va cat C4c truc toa dé tai cdc diém A, B, C sao cho G la trong tam
AABC.
b. Pi qua diém H(2; 1; 1) va cdt c&c truc toa do tai cdic diém A, B, C sao cho H Ia tryc tam
AABC.
c. i qua diém M(1; 1; 1) cdt chiéu dwong cia C&c truc toa dé tai ba diém A, B, C sao cho ti
dién OABC c6 thé tich nhé nhat.
&5 Gidi
a. Véiba diém A(a; 0; 0), B(0; b; 0), C(0; 0; ¢), ta dwoc phuong trinh:
P:r+Y+Z o
a b C
Pé G(1; 2; 3) la trong thm AABC, diéu kién Ia:
a=3
b=6=F): >+ +
3 6
c=9

§:1<:>(P):6x+3y+22—1820.
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b. Vi ba diém A(a; 0; 0), B(0; b; 0), C(0; 0; ¢), ta dwoc phuong trinh:

(P):§+%+§:l. 1)

DPé H(2; 1; 1) I tryc thm AABC, diéu kién Ia:

HA 1BC |HABC=0 b—c=0 _,
HB L AC < JHBAC=0 < {2a—c=0 @{E_ .
:C:
HE(P) %+l+l:1 %+l+l:1
a b c¢ a b ¢

Thay a, b, ¢ vao (1), ta dugc:
P r+eY i Z 1o (Prox+y+2z-6=0.
(Py: 5+ T+ 2=l Praxty
c. Voibadiém A(a; 0; 0), B(0; b; 0), C(0; 0; ¢) véi a, b, ¢ > 0, ta dwoc phuong trinh:
PrE+L+Z=1
a b ¢
Diém M thudc (P) nén:

Cosi
l+1+l=1 =1= l+l+l > 331.1.l < abc > 27
a b ¢ a b c¢ abc
Thé tich t& dién OABC, dugc cho bai:
Voase = LOAOB.OC= L apc> 2L = 2.
6 6 6 2

Vay, ta dugc (Voasc)wmin = %, dat duoc khi:

1 <a=b=c=3.
C

1 1 1.1
a b 3

va khi do:

(P): §+%+§=1 < (P):x+y+z-3=0.

Dang toan 3: Vi tri twong d6i ciia hai mit phang
Phuwong phap
Str dung kién thac trong phan vi tri twong dbi cua hai mat phang.

Thi dy 1. Cho hai mgt phang (P) va (Q) lan luot c6 phwong trinh la:
(P):x—-3y—-3z+5=0,
(Q:(M?+m+1)x—-3y+(m+3)z+1=0.

Vi gia tri nao cua m thi:

a. Hai mat phcing do song song ?

b. Hai mat phang dé tring nhau ?
c. Hai mat phang do cat nhau ?

d. Hai mat phang doé vuéng goc ?

25 Giai

a. Dé hai mat phing song song véi nhau diéu kién 1a:

m’+m+1=1

1 -3 -3 5 A nahic
. == #— <& sm+3=—1 ,v0nghiém.
m+m+1 -3 m+3 1 125

Vay, khong ton tai m dé hai mat phang song song véi nhau
b. Dé hai mit phang tring nhau diéu kién la:
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m’+m+1=1
< <m+3=-1 ,v0nghiém.
1=5

3 3 .5
m’+m+1 -3 m+3 1

Vay, khong ton tai m dé hai mat phang triing nhau
c. Tur két qua cua c4c cau a) va b) suy ra véi moi m hai mit phiang (P) va (Q) ludn cit nhau.
d. Goi n,, n, theo thir tu Ia vtpt cia (P) va (Q), ta dugc:
n, (1;-3;-3) va n, (M?+m+1;-3;m+3).
Pé hai mat phang vuéng goc véi nhau diéu kién Ia:

nJ_nQ<:>nPn =0eom?+m+1-3(-3)-3(m+3)=0

sm’-2m+1=0<m=1.
Vay, véi m = 1 thi hai mat phang vudng géc véi nhau.
Thi dy 2. Cho hai mgt phang (P1) va (P2) lan lwot ¢6 phirong trinh la:
(P1): Ax+By+Cz+ D=0,
(P2): Ax+By+Cz+D'=0vsiD=D.
a. Tim khodng céch giiza hai mat phang (P1) va (P2).

b. Viét phwong trinh mat phang song song va cach déu hai mat phang (P1) va (P2).

Ap dung véi hai mat phang:
(P1):x+2y+2y+3=0,(P2):2x +4y +4y + 1 =0.
&5 Gidi
a. Nhan xét rang (P1) va (P2) song song véi nhau.
Lay diem M(Xo; Yo; zo) thudc (P1), ta co:
Axo +Byo+Czo+ D =0. @
Khi do:
Ax,+By,+Cz,+D| 0 |D'-D|
d((P1), (P2)) =d(M, (P2)) = | 0 0 d = .
VA® +B*+C° VA +B*+C°
b. Mit phiang (P) song song véi hai mat phang di cho sé& c6 dang:
(P): Ax+By+Cz+E=0. @)
Dé (P) cach déu hai mat phang (P1) va (P2) diéu kién la:
D, - E| _ D, —E|
JAZ+B +C2 A2+ B +C
D#E

<:>E——(D +D,). ©)

< |D1—-E|=|D2 - E|

Thay (3) véo (2) ta duoc (P): Ax + By + Cz + %(D1 +D,)=0.
Ap dung véi hai mat phang (P1) va (P2): Trudc tién ta co:
(P2):x+2y+2z+ %: 0.

a. Khoang cach gitra (P1) va (P2) dugc cho bai:

o

2 2 5

AP, P = o= Tm
+2° +

b. Tacd thé trinh by theo ba c4ch sau:
Cach 1: (Su dung ket qua trén): Ta cé ngay:
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(P):x+2y+2z+ ;(3+2j 0< (P): x+2y+22+Z—O

Céach 2: (Sir dung phuwong phdp qui tich): Goi (P) 1a mat phiang can tim.
piém M(x; y; z) € (P) khi:

x+2y+2z+;

|x+2y+22+3|

Ji+4+4  J1+4+4

<:>x+2y+2z+%:0.

d(M, (P1)) =d(M, (P2)) &

& |x+2y+2z+3|= x+2y+22+%

D6 chinh 1 phuong trinh mat phang (P) can tim.
Cach 3: (Si dung tinh chat): Mat phang (P) song song véi hai mat phang di cho s& ¢6 dang:
(P):x+2y+2z2+D=0. *)

Léy cac diém A(=3; 0; 0) e (P1) va B(—%; 0; OJ € (P2), suy ra doan théng AB c6 trung diém M(—%; 0; OJ.

Pé (P) cach déu (P1) va (P2) diéu kién 1a (P) di qua diém M, tuc:

_Z+D 0 _1_
4 4

Thay D = % vao (*), ta nhan dugc phuong trinh (P): x + 2y + 2z + % 0.

F cha y: Trong trudng hop hai mat phang (P1) va (P2) song song vai nhau (gia sir ¢ vipt n(A; B; C))
chting ta thuong gap thém céu hoi:
1. Tinh khoang cach gitra (P1) va (P2).
2. Viét phuong trinh mat phang (P) song song va cach déu (P1), (P2).
3. Viét phuong trinh mat phang (Q) song song véi (P1), (P2) va d((Q), (P1)) = k.d((Q), (P2)).
4. Viét phuong trinh mat cau tiép xdc véi (P1) tai diém M1 va:
a. Tiép xtc voi (P2).
b. Cit (P2) theo thiét dién 1a duong tron Ion.
5. Viét phwong trinh mat cau tiép xtc voi (P1) tai diém M1 va cat (P2) theo thiét dién 1a duong
tron (C) c6 ban kinh bang r (hoac biét chu vi, dién tich cuaa (C)).
+ \/oi yéu cau "Tinh khoang cach d giiza (P1) va (P2)" chiing ta str dung két qua:
d = d((P1), (P2)) = d(M1, (P2)), véi M1 € (P1).
+ \/6i yéu cau "Viér phirong trinh mat phang song song va cdach deu (P1), (P2)", chiing ta lya chon maét trong
hai cach sau:
Céch 1: (Si dung tinh chat): Thuc hién theo cac budc:
Buoc1: Mit phang (P) song song véi hai mat phing da cho sé& ¢6 dang:
(P):Ax+By+Cz+D=0. *)
Buc2: Ly cac diém E1 e (P1) va Eze (P2), suy ra doan thang AB c6 trung diém E(Xo; Yo; Zo).
Dé (P) cach déu (P1) va (P2) diéu kién 1a (P) di qua diém M, tuc la:
Axo +Byo+ Czo+D =0 = Giatrj cia D.
Butdc3: Thay D vao (*), ta nhan dugc phuong trinh (P).

Cach 2: (Sir dung phirong phdp qui tich): Biém M(x; y; z) € (P) can dung khi:
d(M, (P1)) = d(M, (P2)) = Phuong trinh (P).
+ Vi yéu cau "Viét phirong trinh mat phang (Q) song song Vvdi (P1), (P2) va d((Q), (P1)) = k.d((Q), (P2))",

chdng ta sir dung y tuong trong cach 2 cua yéu cau (2), cu thé:
Piém M(x; y; z) € (Q) can dung khi:
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d(M, (P1)) = k.d(M, (P2)) = Phuong trinh (Q).

+ \/Gi y8u cau "Viét phirong trinh mdt cau tiép xic véi (Pa) tai diém Mz va thod man diéu kién K", ching ta

thuc hién theo céc budc:
Budc 1: Goi M2 1a hinh chiéu vudng g6c cua M trén (P2). Toa do cua diém M2 dugce xac dinh bing

cach:

{Mle L) _ MM, =tn
M, € (P,) M, e (P,) .

Budc 2: Vi didu kign K 1a: o ‘

a. Tiep xtc vei (P2) thi mét cau can dung chinh la mat cau duong kinh MiM2.

b. Cat (P2) theo thiét dién 1a duong tron 16n thi mat cau can dung chinh [a mat cau tam M2 va

ban kinh R = MiM2 =d.

4 Vi yéu cau "Viét phuong trinh mdt cau tiép xic voi (P1) tai diém M va cdt (P2) theo thiét dién la dirong
tron (C) c6 ban kinh bang r", ching ta thuc hién theo cac budc:
Buoc 1: Gia sit mit cau (S) can dung c6 tam I(x; y; z) va ban kinh R. Ta lan luot:
= (S) tiep xUc véi (P1) tai M1 khi:
Ml L(P) & M,i=tn.
= (S) cit (P2) theo thiét dién Ia duong tron (C) 6 ban kinh bang r khi:
r? + M2l? = R? = Mu1l?> = Gia tri t = Toa do tam 1.
Budc 2: Viét phuong trinh miat cau (S) tam | va béan kinh R = Mal.

Thi du 3. Cho diém Ma(2; 1; —3) va hai mdt phang (P1), (P2) ¢6 phuong trinh:
(P1):x+y+2z+3=0,
(P2):x+(M-2)y+(mM-1)z-3m=0.
1. Tim dé (P1) song song véi (P2).
2. Véi m tim duoc o cau 1) hay:
Tim khodng cach gizza hai mdt phang (P1) va (P2).
Viét phwong trinh mat phang song song va cach déu hai mat phang (P1) va (P2).
Viét phurong trinh mat phang (Q) song song vdi (P1), (P2) vad((Q), (P1)) = 2d((Q), (P2)).
Viét phwong trinh mdt Cau tlep xUc voi (P1) tai diém M1 va tiép xtc véi (P2).
Viét phirong trinh mdt cau tiép xdc véi (P1) tai diém M1 va cdt (P2) theo thiét dién la duong
tron lon.
Viét phirong trinh mdt cau tiép xdc véi (P1) tai diém M1 va cdt (P2) theo thiét dién la duong
tron (C) ¢d ban kinh r=6+/2 .

opo o

=

&5 Gigi
1. Dé hai mat phang (P1), (P2) song song véi nhau diéu kién la:
1 m-2 m-1 -3m _
— = = ] Sm= 3
1 1 2 3
2. V6i m =3 mat phiang (P2): x +y +2z—-9=0vacé vtpt n(; L; 2).
a. Taco ngay:

d((P1), (P2)) = d(My, (P2)) =

2+1+2(-3)-9
T e
b. Taco thé trinh bay theo cac cach sau: ]
Céch 1: (Sur dung tinh chat): Mat phang (P) song song vai hai mat phang da cho sé c6 dang:
(P):x+y+2z+D=0. *)
1 1

Lay diém N(1; 0; 4)e (P2), suy ra MiN ¢6 trung diém M(% = E}

Pé (P) cach déu (P) va (P2) diéu Kién 1a (P) di qua diém M, tac Ia:

GIANG DAY: NGUYEN BAO VUONG - 0946798489 Page | 12



TAI LIEU TOAN 12

NAM HOC 2018

§+l+2.l+D:0 < D=-3.
2 2 2

Thay D = -3 vao (*), ta nhan dugc phuong trinh (P): x +y + 2z - 3 =0.

Céach 2: (Sir dung phurong phdp qui tich): Goi (P) 1a mat phang can tim thi diém M(x; y; z) € (P) khi:

x+y+22+3| |x+y+2z—9|
d(M, (P1)) =d(M, (P2)) & | =
(M. (Pu)) = d(M. (P2)) J1+1+4 J1+1+4

= |x+y+2z+3|:|x+y+22—9| S X+y+22-3=0.

D6 chinh 1a phuong trinh mat phang (P) can tim.

c. Piém M(x;y; z) € (Q) khi:

|X+y+2z+3| 3 2|X+y+2z—9
Jivi+4  i+1+4

d(M, (P1)) = 2d(M, (P2)) <

X+y+2z-21=0
S |x+y+2z+3[=2x+y+2z-9| & :
X+y+2z-5=0
Vy, ton tai hai mat phang thoa méan diéu kién dau bai 1a:
(Q):x+y+2z-21=0va(Q2):x+y+22-5=0.
d. Goi Mz(x; y; z) 1a hinh chiéu vuéng géc cia Mz trén (P2), ta co:

{Mle L) {Mle —tn

M, € (P,) M, € (P,)
X-2=t X=1+2 t=2
-1=t =t+1 X=4
= Y S y = = M2(4; 3; 1).
z+3=2t z=2t-3 y=3
X+y+2z-9=0 6t-12=0 z=1

Khi d6, mit cau (S) can dung chinh 12 mat cau duong kinh MiM, tic 1a:
Tam I(3; 2; —1) latrungdiém MM,

(S):
Bin kinh R:%:\/E

< (9): (x—3)2 +(y—2)2 +(z+1)2 =6.
e. Goi Mz(x; y; ) la hinh chiéu vudng goc caa M trén (P2), theo d) ta cd ngay M2(4; 3; 1).
Khi d6, mat cau (S) can dung chinh la:
~ Tam M, (4; 3; 1)

" |Bankinh R=M M, =26

f.  Gia sir mat cau (S) can dung c6 tdm I(x; y; z) va béan kinh R.

& (S): (x4 +(y -3+ (z—-1)*=24.

Goi M2 Ia hinh chiéu vudng goc ciia Mz trén (P2) thi M2 chinh 1a tm cua duong tron (C), ta co:

R?—r2=Mal* = MM, - IM,[* = (d-R)* < 2dR =d? + 12
d?+r? 24472

x o 46 = M, =26 =d(l, (P2)). *)

< R=

Ta lan luot c6:
= (S) tiép xtc vai (P1) tai M1 khi:
X—-2=t X=t+2
Mil L (P1) & M,I=tn & y-1=t < Jy=t+1 .
zZ+3=2t z=2t-3
= (S) cit (P2) theo thiét dién 1a duong tron (C) c6 ban kinh bang r khi:
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r? + M2l? = R? = M1l?

PN (6\/5)2 +P(t+2)+(t+1)+2(2t—3)_9|

=t* +t* +(2t)°

NP +17 427
S T2+6(t—2)° =68 <> 96— 24t= 0> t=4= I(6: 5: 5).
Khi d6, phuong trinh mat cau (S) duoc cho boi:
Tam 1(6; 5; 5)
S):
Bkinh R =M,1=4/6
< (9):(x—6) +(y-5)" +(z-5)" =96.

F cha y: Trong truong hop hai mat phang (P1) va (P2) cit nhau ching ta thudng gap thém cau hoi:

1. Tinh goc gitra (P1) va (P2).

Viét phuong trinh giao tuyén (d) cua (P1) va (P2).

Viét phuong trinh mét phang phan giac cia goc tao bai (P1) va (P2).

Viét phuong trinh mat phang chira (d) va thoa méan diéu kién K.

Viét phuong trinh mat cau tiép xuic vai (P1) tai diém M1 va:

a. Tiép xtc véi (P2).

b. Cét (P2) theo thiét dién la dwong tron 16n.

c. Cit (P2) theo thiét dién 1a duong tron (C) c6 ban kinh bang r (hoic biét chu vi, dién tich
cua (C)).

+ V6i yéu cau "Tinh goc giza (P1) va (P2)", ching ta c6 ngay:
= (P1) c6 vipt n, (A1; Bs; C1) va (P2) ¢6 vipT la n, (Az; Bz; Co).

AW

= Goi o |2 goc tao bai hai mit phang (P1) va (P2) (0 < a < g), ta co:

nn| _ |AA,+BB,+CC,|
n| JAZ+BI+CIAZ+BI+CI

coSoL = =
rll

Luwu y: Dé (P1) L (P2) < coso = 0 < A1Az + BiB2 + C1C2 = 0.
+ \/6i yéu cau "Viét phirong trinh giao tuyén (d) cia (P1) va (P2)", ching ta thuc hién theo cac budc sau:
Buéc 1: Giao tuyén (d) cia hai mat phang (P1) va (P2) gdm cac diém M(x; y; z) thoa man hé:
P
{( D) )
(P,)
Buoc 2: Lua chon mot trong cac cach sau:
Céch 1: Ly diém Me(d) va goi u la vtcp cua (d) thi:
a<[mm].
Tur do, ta co:
Qua M
(d): { -
vtep u
Cach 2: Lay hai diém M va N thugc (d), ta c6:

(d): {Q“a Mo {Q“a M

Qua N vicp u=MN
Céach 3: Bat x = fu(t) (hoic y = f2(t) hodc z = f3(t)) (t € R), ta bién dbi hé (1) vé dang:
x =1, (1)
y=£f,(t),te R.
z=1,(1)

D6 chinh 1a phuong trinh tham sb cua duong thang (d).
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Luu y: Nhu vay, dé thuc hién duoc yéu cau ndy ching ta can c6 thém kién thuc vé duong thang
trong khong gian.

+ V6i yéu cau "Viét phuong trinh mat phang phan gidc cia goc tao bai (P1) va (P2)", ching ta 1ap luan:
Mat phang phan giac (Q) cua goc tao bai hai mat phang (P1) va (P2) gom cac diem M(X; y; z) thoa man:
d(M, (P1)) = d(M, (P2)) = Hai mit phang (Q1) va (Q2).
£ V6i yéu cau Vlet phwcmg trinh mat phang chiza (d) va thod man diéu kién K", chung ta di dwoc thiy
thong qua yéu cau "Viét phwong trinh mat phang di qua hai diem A, B va thod man diéu kién K" trong
dang toan 2 va s& dugc thay trong cha qe Ve, dwong thang. ? .
+ \V6i yéu cau "Viét phuong trinh mdt cau tiep xc véi (P1) tai diém Mz va thod man diéu kién K", chling ta
thuc hién theo cac budc:
Budc 1: Gia sir mit cau (S) can dung c6 tam I(x; y; z) va ban kinh R.
(S) tiép xuc véi (P1) tai diém Ma suy ra:
Ml L(P) < M,li/in, <& Mji=tn,.
Budc 2: Vi dicu kién K 1a:
a. Tiep xuc vai (P2) thi:
Ml = d(1, (P2)) = Gia trj tham s6 t = Toa do tam I.
Luu y: Vi gia thiét ndy ching ta con c6 thé st dung phuong trinh mét phang phan giéc
(Qu), (Q2) dé x4c dinh toa d6 tam .
b. Cit (P2) theo thiét dién 1a duong tron 16n thi:
| € (P2)) = Gia tri tham s6 t = Toa d¢ tam I.
c. Cit (P2) theo thiét dién 1a duong tron (C) c6 béan kinh r thi:
R? = d¥(l, (P2)) + r* & Mul? = d?(l, (P2)) + r?
— Gi4 tri tham sd t = Toa do tam |I.
Budc 3: Viét phuong trinh miat cau (S) tam | va béan kinh R = Mal.

Thi dy 4. Cho diém M1(2; 5; 0) va hai mat phang (P1), (P2) ¢6 phuong trinh:
(P1):3x—-2y—-z+4=0, (P2):x-3y+2z-1=0.

a. Chuing t6 rang (P1) cat (P2) theo giao tuyén (d). Tinh géc gia (P1), (P2) va tim mgt vicp cuia
dwong thang (d).

b. Viét phuong trinh mdt phang phan giac cua goc tao bai (P1) va (P2).

c. Viét phwong trinh mat cau tlep xUc véi (P1) tai diém M1 va tiép xuc véi (P2).

d. Viét phwong trinh mat cau tiép xic véi (P1) tai diém M va cat (P2) theo thiét dién la dwong
tron lon.

e. Viét phwong trinh mat cau tiép xic véi (P1) tai diém M va cat (P2) theo thiét dién la dwong
tron (C) cé ban kinh r=+21/2.

&5 Gidi
a. Hai mat phang (P1), (P2) theo thir tw ¢6 vtpt n,(3; —2; 1), n,(; -3;2), suy ra n, va n, khéng cing phuong
nén (P1) cét (P2) theo giao tuyén (d).
Ta lan luot co:
= Cobsin goc a tao boi (P1), (P2) dugc cho bai:
n,.n, 3.1-2(-3)-1.2 1 n
cosa = =~ & a=—.
\/32+( 2)% +(~1)? 12 + (-3)* +22 2 3
= Giao tuyén (d) cta hai mit phiang (P1) va (P2) gdm cac diém M(x; y; z) thoa man hé:
3X-2y-z+4=0
o 1)
X-3y+2z-1=0
Téi day, ta lya chon mét trong céac céch sau:
Cach 1: Goi u lavtcp cua (d) thi u = [nj, nj} =(-7;-7;-7) chon u (; 1; 1).
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Cach 2: Lay hai diém A(0; 1; 2) va B(1; 2; 3) thudc (d), thi vtcp cua (d) 1a u=AB(L; 1 1).
Cach 3: Pit x = t, ta bién d6i hé (1) vé dang:

x=t X=t

3t—-2y-z+4=0 & {y=1+t = vicp u;11).

t—3y+2z2-1=0 z=2+t

b. Mit phang phan giac (Q) ciia goc tao boi hai mat phang (P1) va (P2) gom cac diém M(X; y; z) thoa man:

d(M, (P1)) =d(M, (P2))
Bx-2y-z+4]  |x-3y+2z-1 - {2x+y—32+5=0
JFH(2P+ (-1 P +(-3)2+2° 4x -5y +z+3=0

Vay, ton tai hai mat phang (Qu): 2x +y — 3z + 5=0va (Q2): 4x — 5y + z + 3 = 0 thoa mén diéu Kién dau bai.

c. Gia sumat cau (S) céq dung c6 tdm I(X; y; z) va ban kinh R.
(S) tiep xuc vai (P1) tai diem Ma suy ra:

x—-2=3t X=3t+2
MIL(P) < Ml/in, & Mi=tn, < {y-5=-2t < Jy=-2t+5.
z=-t 7=t

Téi day, ta lya chon mét trong cac céach sau:
Cach 1: (S) tiép xuc vai (P2) thi:

M1l = d(1, (P2) & @07 + (21" + () = D829 <20 -
\/12 +(-3)°+2°

2t=t-2 t, =-2
<
Q=—-t+2  |t,=2/3

42 — |7t -14[

o1 <:>4t2:(t—2)2<:>{

Ta lan luot c6:

= Vit = -2 ta duoc tAm 11(=4 ; 9 ; 2), suy ra mt cau:
[Tam 1, (—4;9; 2)
"|Bankinh R=M,I, =+/56

. A 11 2 A
= Véit, =§ ta duoc tam 12(4; ?; 5)’ suy ra mat cau:

Tam I, (4; E; Ej
(S2): 3°3

Bankinh R=M,I, =/56/9
11Y? 2\ 56
o S (x—4Y +|y-=] +|z-2| ==.
): 0=y +[y-3 | +(2-2) =
Vay, ton tai hai mat cau (Sz) va (Sz) thoa man diéu kién dau bai.

<(S): (x+4)2 +(y—9)2

+(z-2)" =56.

Céch 2: (Dwa theo két qua cau b): (S) tiép xtc véi (P2) thi tam | phai thudc mit phiang phan giac cua goc tao bai

(P1) va (P2).
Ta lan luot:
= Vi mat phang phan giac (Qu): 2x +y -3z +5=0, suy ra:
2Bt+2)+ (-2t +5)-3(-t)+5=0=7t+14=0=t=-2.
Khi dé, ta duoc mit cau:
Tam I, (—4; 9; 2)
S1):
Bén kinh R =M,I, =+/56
= V6i mat phang phan giac (Q2): 4x — 5y +z + 3 =0, suy ra:

<(S): (x+4)2 +(y—9)2

+(z-2)" =56.
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4(3t+2)—5(—2t+5)+(—t)+3:o@21t_14:o©t:%

Khi dé, ta duoc mit cau:

Tam I, [4; E; %j
(S2): 3°3

Ban kinh R=M,I, =+/56/9

=S (Sz):(x—4)2+(y—1—31j +(z—§) =‘Z—6.

Vay, ton tai hai mat cau (Sz) va (S2) thoa man diéu kién dau bai.

d. Gia sir mt ciu (S) can dung c6 tam I(x; y; z) va ban kinh R.
(S) tiep xuc vai (P1) tai diem Mq suy ra:

Xx—2=3t Xx=3t+2
M, L(P) & M/in, & MI=tn, & {y-5=-2t < 1y=-2t+5.
z=-t z=-t

Dé (S) cat (P2) theo thiét dién 1a duong tron 16n diéu kién 1a:
le(P)) = Bt+2)-3(-2t+5)+2(-1)-1=0<=7t-14=01t=2.
Khi d6, phuong trinh mat cau (S) can dung dugc cho bai:
. Tam 1(8; 1; —2)

: < (S):(x—8) +(y—1) +(z+2)* =56.
{BénkinhR:Mllzx/% (8):(x=8)" +(y-1) +(z+2)

e. Gia sir mat cau (T) can dung c6 tam T(x; y; z) va ban kinh R.
(T) tiep xuc vai (P1) tai diem M suy ra:

X—2=3t x=3t+2
MTL(P) & MT/n, & MT=tn, & y-5=-2t < {y=-2t+5.
z=-t z=-t

Pé (T) cat (P2) theo thiét dién 1a duong tron (C) c6 ban kinh r thi:
R? = d2(T, (P2)) + 12 <> MiT2 = d%(T, (P2)) + 12
7t-14[ t, =1
<:>14t2=u+2 SM=(t-2+33+4-7=0=| | .
14 2 t,=-7/3
Ta lan luot c6:
= Vit =1 ta dugc tdm Tw(5; 3; —1), suy ra mat cau:
Tam T, (5; 3; —1
(Ta): l( )
Bankinh R=M T, =+/14

] . 15 2 P
= Voit, :—Z ta duoc tam T, ——5;—9;z , SUy ra mat cau:
3 3 33
Tam T, (—g; ?; %)
(T2):
686

Ban kinh R = M1T2 = T

= (T)'(X+Ejz+( _Qj:_(Z_ZjZ_@
2h 3 =3 3) 9

Vay, ton tai hai mat cau (T1) va (T2) thoa mén diéu kién dau bai.

= (Tl):(x—5)2 +(y—3)2 +(z+1)2 =14.
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F chay: Vi bamit phing (P), (Q) va (R) ¢6 chira tham sb chiing ta thudng gap thém cau hoi "Xéc dinh gia
tri ciia tham so dé ba mat phang (P), (Q) va (R) déi mét vudng goc véi nhau. Tim diém chung cia
ca ba mgt phang”. Khi dé, chiing ta thuc hién theo cac budc:

Budc1: Timcacvipt n,, ng, ng cua cac mat phang (P), (Q), (R).
Budc 2: Dé ba mit phang (P), (Q), (R) d6i mot vudng goc véi nhau, diéu kién 1a:
ne Lng NpNg =0

Np LNg < 1np.ng =0.

Ng Lng NgNg =0
Budc 3: Toa d6 diém chung | caa ba mat phang (P), (Q), (R) la nghiém hé phuong trinh tao boi
(P), (Q), (R).

Thi du 5. Cho ba mgt phang (P), (Q) va (R) c¢é phuong trinh:
(P):x+y+z-6=0; (Q):x-2y+z=0;
(R):kx+(m-1y-z+2=0.
a. Xdc dinh gia tri mva k dé ba mdt phang dé ciing di qua mét duong thang.
b. Xdc dinh gia trj m va k dé ba mat phang dé déi mét vudng goc véi nhau. Tim diém chung cua
ca ba mat phang.

&5 Gigi

a. Nhan xét rang:
1 1
_i_
1 =2

nén hai mat phang (P) va (Q) cit nhau theo giao tuyén (d) co phuong trinh:
-6=0 ;
(d): {" TyTz — Hai diém A(4; 2; 0) va B(0; 2; 4) thuoc (d).
x—2y+z=0
Dé ba mat phang (P), (Q), (R) cung di qua mot dudng thang diéu kién 1a:
(d) e (R)=A e (R)VaB e (R)
AK+2m-1)+2=0  [2k+m=0 [m=2
= = = .
2Am-1)—4+2=0 2m =4 k=-1
Vay, v6i m = 2 va k = -1 ba mit phang (P), (Q), (R) ciing di qua mdt dwong thang.
b. Goin,, n, , n, theo thir tu Ia vipt caa cac mét phang (P), (Q), (R), ta duoc:
np (115 1), ng (15-2; 1), ng (ks m - 1; -1).
Dé ba mit phiang (P), (Q), (R) d6i mot vudng goc véi nhau, diéu kién Ia:
nPJ_l’lQ l’lP.l‘lQZO 1_2+1=0

. . k+m=2
n, Lny < <npng =0 < <k+m-1-1=0

k-2m=-1

ng Lng, Ng.ng =0 k-2(m-1)-1=0
om=k=1

Khi d6, toa @6 diém chung I 1a nghiém hé phuong trinh:
x+y+z-6=0 x=1

x=2y+z=0 < <y=2=1(;2;3).
x—z+2=0 z=3

Vay, véi m = k = 1 thi ba mat phang (P), (Q), (R) d6i mot vudng gdc véi nhau va c¢6 diém chung 1a 1(1; 2; 3).

Dang toian 4: Vi tri twong déi cia mit cau véi mit phang
Phuong phap

Ta thuc hién theo cac budc:
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Bu6c 1: Xac dinh tam | va tinh ban kinh R caa mat cau (S).
Xac dinh d = d(l, (P)
Buéc 2: So sanh d véi R dé dua ra két luan:
= Néud>R < (P)n(S)= @ (Hinh 1 trang bén).
= Néud=R < (P) tiép xtc véi (S) tai H (Hinh 2 trang bén).
= Néud<R < (P) N (S) = (C) lamot duong tron ndm trong mét phang (P) (Hinh 3 trang bén).
Va trong truong hop nay néu:
(S): X2 +y? + 2% — 2ax — 2by — 2cz +d = 0,
(P): Ax+By+Cz+D=0,
thi phuong trinh dudng tron (C) c¢6 phuong trinh:
o). {xz +y*+7° —2ax—2by —2cz+d =0
Ax+By+Cz+D=0

@
o @

Hinh 1 Hinh 2 Hinh 3

F chay: 1. Trong phin nay ching ta s& quan tim nhidu hon t6i cAc dang toan:
Dang 1: Viét phuong trinh mat phang tiép x(c véi mat cau va thoa man diéu kién K cho

trudce.

Dang 2: Viét phuong trinh mt phang cit mat ciu theo giao tuyén 1a duong tron (C) thoa mén dicu
kién K cho trudc. q

Dang 3: Viét phuong trinh mat cau tiep x4c véi mat phang va thoa man dieu kién K cho
trudce.

Dang 4: Viét phuong trinh mat ciu cit mat phang theo giao tuyén 1a duong tron (C) thoa mén dicu
kién K cho trudc.

2. Trong trudng hop mit phang khong cat mat cau, cu thé vai mat phing (P) (c6 vtpt n(A; B; C))
khong cat mat cau (S) (c6 tam I ban kinh R) chung ta thuong gap thém cac cau hoi:
1. Viét phuong trinh mat phing song song véi (P) va:
a. Tiép xtc véi (S).
b. Cit (S) theo thiét dién 1a duong tron 16n.
c. Cit (S) theo thiét dién 1a duong tron (C) c6 ban kinh bang r (hoic biét chu vi, dién tich
cua (C)).
2. Viét phuong trinh duong thang vudng goc véi (P) va cat (S) tai hai diém A, B sao cho AB
c6 do dai I6n nhit.
Viét phuong trinh mat cau (S°) d6i xing véi (S) qua (P).
4. Viét phuong trinh mat cau tiép xdc véi (P) va (S).

e

Ta lan luot:

£ \/6i yéu cau "Viér phwong trinh mat phang (Q) song song véi (P) va thod man diéu kién K", chiing ta thuc
hién theo cac budc:
Budc 1: Mit phang (Q) song song véi (P) nén c6 phuong trinh:
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(Q):Ax+By+Cz+D=0.
Budc 2: Vi diéu kién K 1a:
a. (Q) tiep xuc vai (S), suy ra:

d(l, (Q)) =R = Gia tri cia D = Phuong trinh (Q).
b. (Q) cit (S) theo thiét dién 1a duong tron Ién, suy ra:
| € (Q)) = Giatri cia D = Phuong trinh (Q).
c. (Q) cat (S) theo thiét dién 1a duong tron (C) c6 ban kinh bang r, suy ra:
d(l, (Q)) =vR? -r?> = GiatricuaD
= Phuong trinh (Q).
£ V6i yéu cau "Viét phuwong trinh dwong thang vudng goc véi (P) va cat (S) tai hai diém B sao cho AB ¢6

do dai lon nhat", ching ta thay ngay do la duong thang di qua I va c6 vtep n .
£ Véi yéu cau "Vlet phiong trinh mdt cau (S°) doi xieng véi (S) qua (P)", ching ta thuc hién theo cac budc:
Budc 1; Tim toa do diém I’ d6i xung véi | qua (P).
Budc 2: Mit cau (S') ¢6 tam I' va ban kinh R.
+ /i yéu cau "Viét phirong trinh mat cau tiép xtc véi (P) va (S)", cac em hoc sinh can c6 thém kién thic vé
duong thing dé trinh bay theo cac budc:
Buoc 1: Goi (T) 1a mat cau thoa man didu kién dau bai va gia sir (T) tiép xtc vai (S), (P) theo thir ty tai
M va H (H chinh Ia hinh chiéu vudng goc cua I trén (P)), suy ra M, H, | thudc (d) co6 phuong
trinh cho boi:

(d): {Qua '

vicp n
Budc2: Tiép diém H cua (T) v6i mat phang (P) 1a giao diém cua (d) vai (P).
Budc 3: Tiép diém M cua (T) voi mit cau (S) 1a giao diém cua (d) vai (S).
Budc 4: Viét phuong trinh mit cau duong kinh MH.

Thi dy 1. Cho mgt phang (P) va mdt cau (S) cé phuong trink:
(P):2x—-3y+2z-3=0,
(S): (x-8)" +(y+8)° +(z—-7)" =68.
Xdc dinh vi tri tuong doi cuia mat phang (P) va mat cau (S).
Viét phiong trinh mat phang song song voi mat phang (P) va tiép xdc véi mdt cdu (S).

Vletphu’ang trinh mat phang song song vdi (P) va cdt (S) theo thiét dién la duong tron lon.
Viét phirong trinh mat phang song song véi (P) va cat (S) theo thiét dién la dwong tron (C) c6

ban kinh bang r=+/51.
e. Vletphwong trinh mat Cau (S) doi ximg véi (S) qua (P).
f. Viét phwong trinh mdt cau tiép xic véi (P) va (S).

&S Gidi
a. Xét mat cau (S) c6 tm 1(8; —8; 7) va ban kinh R =217 , ta c6:
2.8-3.(-8)+2.7-3
a (py =233V T

V2P +(=3)° +2°
Do dé, mat phang (P) khong cat mat cau (S).
b. Goi (Q) 1a mat phing can dyng, ta lan luot sir dung gia thiét:
* (Q) song song véi (P) nén c¢6 phuong trinh:
(Q):2x-3y+2z+D=0. 1)
= (Q) tiép xtc véi (S), suy ra:
2.8-3(-8)+2.7+D
40, Q) =R e 23827+ D)
J22+ (37 +2

oo

=2J17 < D +54/=34
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D, =20
Lt .
D, =-88

Khi do:
» Vi D1 =-20 thay vao (1), ta dugc (Q1): 2x — 3y + 22 -20 =0.
= V6i D2 =-88 thay vao (1), ta dugc (Q2): 2x — 3y + 2z — 88 = 0.
Vay, ton tai hai mat phang (Q1) va (Q2) théa man diéu kién dau bai.
c. Goi (R) la mat phiang can dung, ta lan luot sir dung gia thiét:
* (R) song song véi (P) nén c6 phuong trinh:
(R):2x—-3y+2z+D =0.
= (R) cit (S) theo thiét dién 1a duong tron 16n, suy ra:
le (R)) < 28-3(-8)+27+D=0eD=-54
Viy, phuong trinh mat phang (R) ¢ dang 2x — 3y + 2z — 54 = 0.
d. Goi (o) la mat phang can dyng, ta lan luot st dung gia thiét:
* (a) song song vai (P) nén c¢6 phuong trinh:
(o): 2x -3y +2z+D =0. 2
= (o) cit (S) theo thiét dién 1a duong tron c6 ban kinh r=+/51, suy ra:
400, () = VR 77 = |2.8-3(-8)+2.7+D| N
J22+ (37 +2
D, =-37
D,=-71

2

< |D+54|=17 @{

Khi do:
» V6i D1 =-37 thay vao (2), ta duogc (au): 2x — 3y + 2z — 37 = 0.
»  V¢6i D2 =71 thay vao (2), ta dugc (a2): 2x — 3y +2z - 71 =0.
Vay, ton tai hai mat phang (o2) va (o2) théa méan diéu kién dau bai.
e. Mit cau (S’) d6i xing vai (S) qua (P) s& c6 ban kinh R =217 va tm I’ 1a diém di xang véi | qua (P). Dé xac
dinh toa do diém 1" ta c6 thé trinh bay theo céc cach sau:
Céch 1: Goi H(x; y; z) la hinh chiéu vudng goc cua | trén (P), suy ra:

{IHL(P) - {mm - {mﬂ.nﬁ(z; -3,2)

He(P) He(P) He (P)
X—8=2t X=2t+8 X=2
y+8=-3t y=-3t-8 y=1
= = =
Zz—7=2t Z2=2t+7 z=1

2X—-3y+22-3=0 17t+51=0 t=-3
= H(2; 1;1) = I’(-4; 10; -5).
Céch 2: Gia sir I’(x; y; 2), suy ra:

'L (P) win, '=tn,
. -~ =
H e (P) vé6i H 1a trung diém cua IT' He (P) He(P)

x—8=2t X=2t+8 X =—4
- i’j?:ft o Jy=st-s _ |y-10
Z2=2t+7 z=-5

2.X28—3.y;8+2.227—3:o 17t+85=0 t=—6

= H(2; 1;1) = I’(-4; 10; -5).
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Khi d6, phwong trinh mit cau (S°) can dung duoc cho boi:
, Tam I'(—4; 10; —5)
(S):

R=2\/ﬁ Ll (S'):(X+4) +(y—10) +(Z+5) =68.

f.  Goi (T) la mat cau can dung va gia sir (T) tiép xuc vai (S), (P) theo thir tu tai M va H, suy ra:

= (T) la mat cau duong kinh MH.
= M, H, I thudc (d) c6 phuong trinh cho bai:

(Qua I(8; -8; 7) |x=8rat
d): . o (d):ly=-8-3t, teR.
vicp n(2; - 3; 2) 749t

Tiép diém H cua (T) v6i mat phang (P) 1a giao diém cua (d) vai (P), suy ra:
2(8+2t)~3(-8-3) +2(7+2) ~3=0<> 17t +51 =0 <> t = -3
= H(2; 1; 1).

Tiép diém M cua (T) voi mat cau (S) 1a giao diém cua (d) vai (S), suy ra:
(S):(8+2t—8)° +(-8-3t+8)° +(7+2t-7)" =68
& 17 =68 = t=12.

Khi d6, ta 1an luot voi:

= Véit=2taduoc M,(12; -14;11) vamat cau duong kinh M:H Ia:

Tam T, [7; —%; 6) latrung diém M, H

Ban kinh R = M H ,/425
425
< (T):(x-7 ( j .

= V6it=-2taduoc M,( va mit cau duong kinh M2H la:

(Ta):

B
2
-2;3
) latrung diém M, H

Ban kinh R— :‘f—
2 4

<:>(T2):(x—3)2+(y+%j2 +(z— 2)

Vay, ton tai hai mat cau (T1) va (T2) thoa mén diéu Kién dau bai.

Tam T, (

[\)|>—~

(T2):

17

F chay: Trong truong mit phing (P) (co vipt n(A; B; C)) tiép xtc véi mat cu (S) (c6 tam | ban kinh R)

tai diém M chiing ta thwong gap thém cac cau hoi:

1. Tim toa do tiép diém M cua (P) va (S).

2. Viét phu’o‘ng trinh mat phang song song voéi (P) va:
a. Tiép xuc véi (S).
b. Cit (S) theo thiét dién 1a duong tron Ion.

c. Cit (S) theo thiét dién 1a duong tron (C) ¢ ban kinh bang r (hoac biét chu vi, dién tich

cua (C)).

3. Viét phuong trinh duong thang qua M va cat mat cau (S) tai diém N sao cho MN ¢6 d6 dai

I6n nhat.
4, Vlet phuong trinh mit cau (S”) d6i Xung vai (S) qua (P).

+ Vi yéu cau "Tim toa do tiep diem M cua (P) va (S)", chung ta thay ngay M chinh 1a hinh chiéu vuéng géc

caa I trén (P).
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4 Vi yu clu "Viét phiong trinh mét phang (Q) song song véi (P) va thoa mdn diéu kién K", duoc thyc hign
tuong tu nhu trong truong hop (P) khong cat (S). Tuy nhién, véi yéu cau (2.a) ching ta con c6 thé thuc hién
nhu sau:

Budc 1: Gia st mat phang (Q) can dung tiép xuc véi (S) tai diém N, suy ra N 1a diém ddi xting véi M
qual.
Budc 2: Phuong trinh miat phang (Q) duoc cho bai:

N
Q): {Qua -
vipt n

+£ Véi yéu cau "VletperO’ng trinh dwong thang (d) qua M va cat mdt cau (S) tai diém N sao cho MN ¢6 dé
dai lon nhat", chiing ta thay ngay duong thang (d) di qua hai diém M va .

+ \/6i yéu cau "Viét phiong trinh mat cau (S°) doi xieng véi (S) qua (P)", ching ta thuc hién theo cac budc:
Budc 1: Tim toa do diém I’ dbi xung véi I qua (P), suy ra I' d6i xing véi | qua M.
Budc 2: Mit cau (S') ¢6 tdm I' va ban kinh R.
Thi dy 2. Cho mat phang (P) va mdt cau (S) cé phuwong trinh:
(P):2x-y+22-5=0, (3):(x-3)" +y*+(z-4)° =9.
Ching to rang mat phang P) tiep xdc véi mat cau (S). Tim tog do tlep diem M cua (P) va (S).
Viét phwong trinh mat phang song song voi mat phang (P) va tiép xdc véi mat cau (S).

Viét phwong trinh mat phang song song vdi (P) va cdt (S) theo thiét dién 1a dwong tron lon.
Viét phu’O’ng trinh mat phang song song véi (P) va chia (S) thanh hai phdn c6 ti sé thé tich

oo

bang —.
Ié 20 \ Ié
e. Viét phuong trinh mat cau (S’) doi xung voi (S) qua (P).
&5 Gigi
a. Xét mat cau (S) c6 tam 1(3; 0; 4) va ban kinh R = 3, ta co:
2.3+2.4-5|

(T, (Py) = ————L
J22 + (=17 +2
Do dé, mat phang (P) tiép xic véi mit cau (S).
Toa dd tiép diém M(x; y; z) chinh 1a hinh chiéu vuéng goc cua | trén (P), suy ra:

{IHL(P) - {mm - {m:t.ﬁ(z; ~1,2)

=3=R.

He(P) He(P) He (P)
X—3=2t X=2t+3 x=1
y o e T ML),
z—-4=2t z=2t+4 z2=2

2X—-y+22-5=0 9t+9=0 t=-1

Vay, mat phang (P) tiép xdc véi mat cau (S) tai diém M(1; 1; 2).
b. Taco thé trinh bay theo cc cdch sau: '
Céch 1: Goi (Q) l1a mat phang can dung, ta lan luot su dung gia thiét:

» (Q) song song vai (P) nén c6 phuong trinh:

(Q):2x-y+2z+D=0.

= (Q) tiép xtc véi (S), suy ra:

23+2.4+D|
=3<|D+14|=9
V22 + (=1 +2°

Khi d6, voi D2 = -23 ta dugc (Q): 2x —y + 22 -23 =0.

Céch 2: Gia sir mat phang (Q) can dung tiép xtc vai (S) tai diém N, suy ra N 13 diém ddi xing véi M qua | nén
N(5; -1; 6).

d(,(Q)=R<

D, =-5(loai)
= .
D, =-23
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Phuong trinh mat phang (Q) duoc cho boi:
Q) {Qua 1\1(5, 1; 6)
vipt n(2; -1; 2)
c. Goi (R) la mit phiang can dung, ta lan luot sir dung gia thiét:
*= (R) song song voéi (P) nén c6 phuong trinh:
(R):2x-y+2z+D=0.
= (R) cat (S) theo thiét dién 1a duong tron 16n, suy ra:
le (R)<23+24+D=0<D=-14.
Khi d96, v6i D = —14 ta duoc (R): 2x—y + 2z - 14 =0.
d. Trudc tién, trong mat phang Oxy ta xét duong tron (C) tim O ban kinh R = 3 va duong thang x = m (0 <m <
3) (hinh bén). Goi V la thé tich ciia mit cau c6 ban kinh R = 3, ta c6:

7T VMV
%7V Vv, & 7(V - Vi) = 20V1 v, ¥

Vi1
3 2 74 3
<:>Vl=—V<:>nj(9—x)dx_— nR X
27 n 273 _3\0 ys
3
-8 o (27-9)-|om-M |- 28
3 3

N
— e X = =2
3 3
m
0<m<3

oSm-2Tm+26=0=(M-1)(M*+m-26)=0 < m=1.

< (Q):2x -y +2z2-23=0.

Tir d6, yéu cau cua bai toan dugc phat biéu lai dudi dang "Viét phwong trinh mat phang song song véi (P) va céach
I mgt khodng bang 1", do d6 ta lan luot:
* (o) song song véi (P) nén c6 phuong trinh:

(a):2x -y +2z+D=0. @)
= (o) cach | mot khoang bang 1, suy ra:
23+2.4+D| D, =-11
d(l, (o) =1 =1 < |D+14=3 & .
V22 +(=1)? + 22 D, =-17

Khi do:
= V¢6i D1=-11 thay vao (2), ta dugc mat phang (o1):2x—-y+2z-11=0.
» V6iD2=-17 thay vao (2), ta dugc mat phang (o2):2x -y +2z2-17=0.
Vay, ton tai hai mat phang (o) va (oi2) thoa méan didu kién dau bai.
e. Mat cau (S”) d6i xtiing véi (S) qua (P) s& c6 ban kinh R = 3 va tam I’ 1a diém déi xtng voéi | qua (P), suy ra I
d6i xtng véi | qua M nén I’(-1; 2; 0).
Khi d6, phuong trinh mit cau (S°) can dung duoc cho boi:
~. | Tam I'(-=1; 2; 0) N 2 2 2
(S"): {Bénkinh R—3 < (8):(x+1)" +(y-2)°+z° =9.

F cha y: Trong trudng mit phing (P) (co vtpt n(A: B; C) ) cat mat ciu (S) (c tam I ban kinh R) theo thiét dien

la duong tron (C) chiing ta thuong gap thém céc cau hoi:

1. Xac dinh toa @6 tdm va tinh ban kinh cua (C).

2. Viét phuong trinh mat phang song song véi (P) va:
a. Tiép xtc vai (S).
b. Cit (S) theo thiét dién 1a duong tron 16n.
c. Cit (S) theo thiét dién 1a duong tron (C’) c6 ban kinh bang r (hoac biét chu vi, dién tich cua

(C).

3. Viét phuong trinh duong thang vudng goc véi (P) va cit (S) tai hai diém A, B sao cho AB ¢6 do
dai I6n nhat.

4. Viét phuong trinh mat Céu (S") ddi xtiing véi (S) qua (P).

5. Vlet phuong trinh mat cau tiép xdc véi (P) va (S).

+ Vi yéu cau "Xdc dinh tog dé tam va tinh ban kinh cua (C)", chling ta thyuc hién theo cac budc:
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Budc 1: Ban kinh rc caa (C) duge xéac dinh bai 1, =4/R* —d(l, (P)) .
Bubc2:  Toa do tam cua (C) chinh la hinh chiéu vuéng goc M cua | trén (P).

£ V6i yéu cau "Viét phwong trinh mat phang (Q) song song vdi (P) va thoa man diéu kién K", duoc thuc
hién twong tu nhu trong trudng hop (P) khong cit (S). Tuy nhién, vai yéu cau "Viét phicong trinh mat
phang (Q) song song véi (P) va cdt (S) theo thiét dién la duwong tron ¢ ban kinh bang (C)" ching ta con
c6 thé thuc hién nhu sau:
Buoc 1; Gia sir mat phang (Q) can dung cat (S) theo thiét dién 1a dudng tron c6 tim N, suy ra N 1a diém

d6i xting véi M qua l.

Buc 2: Phuong trinh mit phing (Q) dugc cho boi:

N
Q): {Qua -
vipt n

4 Céc yéu cau con lai duoc thyc hién twong ty nhu trong trudng hop (P) khéng cét (S).
Thi du 3. Cho mgt phang (P) va mdt cau (S) cé phicong trink:
(P):x+2y+3z2-10=0, (S):(x-2)"+y?+(z+2)* =56.

a. Ching té rang mat phang (P) cat mat cau (S) theo giao tuyén la duwong tron (C). Xdc dinh tog
do tam M va tinh ban kinh r cua (C).

b. Viét phuwong trinh mat phang song song vai mat phang (P) va tiép xdc véi mat cau (S).

c. Viét phwong trinh mat phang song song vdi (P) va cdt (S) theo thiét dién la dwong tron lon.

d. Viét phuong trinh mat phang song song véi (P) va cat (S) theo thiét dién la dwong tron ¢ ban
kinh bang r.

e. Vletphu"ong trinh mat Cau (S)) doi xing véi (S) qua (P).

f. Viét phwong trinh mat cau tiép xic véi (P) va (S).

&5 Gidi
a. X6t mat cau (S) c6 tam 1(2; 0; —2) va béan kinh R =+/56 , ta c6:

2+3.(-2)-10
d(L, (P»=M:m<ﬁ.
V1P 42743
Do do, mat phang (P) cat mit cau (S) theo giao tuyén 1a duong tron (C) lan luot c6:
»  Ban kinh r duoc xac dinh bai:

=yR?~d(l, (P)) =56 -14 =42 .

= Toa do tam M(x; y; z) caa (C) chinh Ia hinh chiéu vudng géc cua | trén (P), suy ra:
{IH L(P) {m//r?P {m —tn, (L 2 3)
= =

He(P) He(P) He (P)
X—-2=t X=t+2 Xx=3
=2t =2t =2
= y = y = y =M(3;2;1)
z+2=3t z=3t-2 z=1
X+2y+3z-10=0 14t-14=0 t=1

Vay, mat phing (P) cit mat ciu (S) theo thiét dién 1a dudng tron (C) ¢6 ban kinh r=+/42 va tam M(3; 2; 1).
b. Goi (Q) 1a mat phang can dung, ta lan luot sir dung gia thiét:
= (Q) song song vai (P) nén c6 phuong trinh:
(Q):x+2y+3z+D=0. 1)
= (Q) tiép xtc véi (S), suy ra:

2+3.(-2)+D =32
401, Q) =R o 23Dl s 5y 28@{1 .
1?+27 43 D,=-24

2
Khi do6:

»  V6i D1= 12 thay vao (1), ta dugc (Q1): X + 2y + 3z + 32 = 0.

*  V6i D2 = —44 thay vao (1), ta dugc (Qz2): X +2y + 32 -24 =0.
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Vay, ton tai hai mat phang (Q1) va (Q2) thoa man diéu kién dau bai.
c. Goi (R) la mit phiang can dung, ta lan luot sir dung gia thiét:
* (R) song song vaéi (P) nén c6 phuong trinh:
(R:x+2y+3z2+D=0.
= (R) cit (S) theo thiét dién 1a duong tron 16n, suy ra:
le(R) =2+3(2)+D=0sD=4
Vay, phuong trinh mat phang (R) can dung c6 dang X + 2y + 3z + 4 = 0.
d. Tacd thé trinh bay theo cac cach sau:
Céch 1: Goi (o) 12 mat phang can dung, ta lan luot sir dung gia thiét:
* (o) song song vai (P) nén c6 phuong trinh:
(a):x+2y+3z2+D=0.
= (o) ct (S) theo thiét dién Ia duong tron c6 ban kinh r=+/42 , suy ra:
2+3.(-2)+D D, =-10 (loai
d(l, (@) =VR? —r? o P30 e [P (loay)
V12427 43 D, =18
Khi d6, voi D2 = 18 ta dugc (Q): X + 2y + 3z + 18 = 0.
Cach 2: Gia sir mat phang (o) can dung cit (S) theo thiét dién 1a duong tron c6 tim N, suy ra N 1a diém d6i xing
véi M qua | nén N(1; -2; -5).
Phuong trinh mat phiang (o) dwoc cho bai:
Qua N(1; —2;-5)
a): N
vipt n(L; 2; 3)
e. Mit cau (S’) dbi xing vai (S) qua (P) s& c6 ban kinh R =+/56 va tam I’ 1a diém ddi xtng véi | qua (P), suy ra I
ddi xung véi | qua M nén I"(4; 4; 4).
Khi d6, phuong trinh mat cau (S’) can dung duoc cho boi :
(S": Tam 1'(4; 4; 4)
" |Bénkinh R =+/56
f. Goi (T) 1a mat cau can dyung va gia st (T) tiép xdc véi (S), (P) theo thir ty tai A va M, suy ra:

= (T) la mat cau duong kinh MA.
= M, H, I thudc (d) c6 phuong trinh cho bai:

< (a):x+2y+32+18=0.

= (S'):(x—4)2+(y—4)2+(z—4)2 =56.

Qua I(2; 0; —2) X=2+t
: S < (d):qy=2t ,teR.
viep n(k 2 3) z2=-2+3t

Tiép diém M caa (T) voi mat phang (P) 1a giao diém cua (d) véi (P), suy ra:
2+t)+22t+3(3t-2)-10=0=t=1= M(3; 2; 1).
Tiép diém A cua (T) v6i mat cau (S) 1a giao diém cua (d) véi (S), suy ra:
(S): (2+t-2)° +(2t) +(—2+3t+2)° =56 <> 14t> =56 < t==+2.
Khi d6, ta 1an lugt voi:
= V6it=2taduoc A (44 4) vamat cau duong kinh M1H I:

Tam T, (%, 3; g) latrung diém A, M

Bén kinh R=TM :\/g

AY , 5 7
& (Tl).(x—zj +(y-3) +(Z—EJ =5

= V6it=-2tadugc A,(0; —4;-8) vamit cau duong kinh AzM Ia:

(Ta):
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Tam T, (3, -1 —Zj latrung diém A,M
(T2): 2 2

Bén kinh R =T,M =+/63/2

& (Tz):(x—gj +(y+1)2+(z+%) =%.

Vy, ton tai hai mat cau (T1) va (T2) théa man diu kién dau bai.

HUONG DAN GIAL

Van dé 2. LAP PHUONG TRINH MAT PHANG

Bail
1. Ta 6 AB = (3;-4;-4),AC = (%-8;-1) = | AB,AC| = (-8, -5;-1)
Vi (P) di qua 4,B,C nén (P) nhén n = | AB,AC |- (-8-5-1) lam VTPT

Vay phuong trinh (P) la: -8(x-1)-5(y-2)-(z-3)=0
Hay : 8x+5y+2z-21=0.

2. Goi M 1a trung di€m AC, ta c6: M(Z;%;g]

Vi (P) 1a mit phing trung truc doan AC nén (P) di qua M va nhan AC = (2-3;-1) lam
VTPT.

Vay phuong trinh (P) la: 2(x_2)_3[y_%}_1[2_a _ 0

Hay : 2x-3y-2=0.
3. Ta c6 MN = (0;2-1)=| AB,MN | = (-12,-3;-6)

Vi (P) di qua M,N va song song v6i AB nén (P) nhan n = —%[@,FNJ =(4;1;2) lam

VTPT.
Vay phuong trinh (P) la: 4x+y+2(z-1)=0<4x+y+2z-2=0.
4. Goi A;,A,, A5 1an lugt 1a hinh chi€u cia A 1én cac truc Ox,Oy,0z
Ta co A (1; O;O), A, (0; 2;0), Aq (O; 0;3) nén phuong trinh (P) la:
X2 1e6x+3y+2:-6=0.
1 2 3
Bai 2 Xét hai diém B,C thudc giao tuyén cia hai mét phang (o), (B).
x-y+z-4=0

Khi d6 toa dd cac diém B,C théa méan hé .
) 3x-y+z-1=0

Chon y=0 thi x:—ﬁ,z:E:B —E;O;E .
2" 2 27 2
Chon z-0 thi x=-2,y=- o ¢[-3; 1]
' 2 2 2" 2

Mit phang (P) qua giao tuyén cia (a), (B) khi va chi khi (P) qua hai diém B,C.
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Chu y: Néu chon gia tri cia x (hodc y,z) ma hé vo nghiém thi hai mit phang khong cung di
qua diém c6 hoanh dd (hozc tung do, cao do) d6. Chang han, trong bai nay, khong thé chon
X # —% vi néu trir v& v6i vé hai phuong trinh trén, ta luén c6 x = _%

1. Mat phang (P) 14 mit phing qua ba diém A,B,C.Ta c6
A—B(—é;—&—zj, E(O;—E;—Ej = [@,E] = —2(23;— 5;5).
2 2 2 2 4
Phuong trinh mit phang (P) 1a
23(x—1)-5(y—8)+5(z—2)=0< 23x -5y +5z+ 7 =0.
2. Mat phang (P) vudong géc véi (Q) nén fp, L1gq), Op) L BC do d6 ta c6 véc to phap tuyén cta

L1 o R == 11
nod la 1y, =[n(Q),BC] = —?(7; -1;1).

Mit phang (P) cin tim 1a 7x-y+z+5=0.
3. Gia si véc to phap tuyén cta (P) la ip (A;B;C). Vi (P) qua B,C nén ﬁ(P).B—C =0 C=-B.
Vay fip,(A;B;-B).
Ta o6 L - cos o= |A.1+B.2+(-B).(-2)
33 JA?+B?+(-B)*.3
3(A” +2B*) =11(A + 4B)* < 4A* + 44AB + 85B* =0

& (2A +5B)(2A +17B) = 0= A = —gB, A= —%B.

, do d6

Néu Az—gB thi chon B=-2=A=5,C=2 nén
(P): 10x—-4y+4z-7=0.
Néu Az—%B thi chon B=-2=A=17,C=2 nén
(P): 34x—-4y+4z+29=0.
Bai 3
1. Ta ¢6 n=(1-23) la VTPT cia (P)
Vi (a)//(P) nén n =(1;-23) ciing la VTPT cla (a).
Vay phuong trinh (a) la: x-2y+3z+1=0.
2. Tacé a=(L11) 1a VIPT ciia (), AB=(-3-3;-4).
Suy ra [&,E} - (-1,30)
Vi () di qua A,B va (@) L (8) nén () nhan n {Q,E] = (-1,1;0) lam VTPT
Vay phuong trinh (o) la: x-y-1=0.
3. Vi (@) chda truc Ox va vudng géc v6i (@) nén (a) nhan n :[5,2} lam VTPT
Trong d6 i =(1;0;0), a =(23-1) la VIPT cia (@) nén n =(0;1;3)
Vay phuong trinh («) la: y+3z=0.
4. Cach 1: Ta ¢6 AB(16;6;-5),AC(10;0;—2) nén
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[A—B, A—C] = (~12;—18;— 60) = —6(2; 3; 10)

Do d6 (a) 1a mat phing di qua A(2;8;5) va c6 véc to phap tuyén 1i(2;3;10) nén cé6 phuong

trinh
2(x-2)+3(y-8)+10(z-5) =0 < 2x + 3y + 10z — 78 = 0.

Vay (a): 2x+3y+10z-78 =0.
Cach 2: Goi mit phang (a) can tim c¢6 phuong trinh 1a
Ax+By+Cz+D=0, A2 +B?+C%*>0.

Mit phang (o) qua ba diém A(2;8;5),B(18;14;0),C(12;8;3) nén
2A+8B+5C+D=0 18A+14B+D=0
18A+14B+D=0 <116A+6B-5C=0
12A+8B+3C+D=0 6A+6B-3C=0

Tu d6 ta tinh dugc C=5A,2B=3A,D =-39A.
Do A*+B?*+C*>0 nén chon A=2 thi B=3;C=10,D=-78, hay phuong trinh mit phing cin
tim la (a): 2x+3y+10z—-78=0.
5. Goi I 1a trung diém cia EF, ta c6 I(3; 5; 4), EF(—4; 6; — 6).
Mat phéng trung truc cia EF 1a mat phing di qua I va c6 véc to phap tuyén EF(-4; 6; —6),
phuong trinh cua ()
—4(x-3)+6(y-5)-6(z—4)=0<=2x-3y+3z-3=0.
Vay (a): 2x-3y+3z-3=0.
6. Phuong trinh mit phing (Oyz) 1a x=0= 1oy, (1;0;0).
Mat phéng (o) song song v6i mit phéng (Oyz) nén ciing ¢6 véc to phdp tuyén i, (1;0;0), nén
phuong trinh cia mat phang (o) 1a
1.(x-2)+0.(y-3)+0.(z-5)=0=x-2=0.
Vay (a): x—2=0.
7. Ta co O,,(1;2;-5),1,(2-3;-1).
Mit phang (o) vudng géc véi hai mat phéng (B),(y) nén
fiy =| gy Ty | = (C17-9-17).
Phuong trinh méit phang (o) can tim la
-17x-1)-9(y+3)-7(z-2)=0=17x+9y +7z—-4 =0.
Vay (a): 17x+9y+7z—-4=0.
8. Hinh chiéu cha diém H(-2;1;5) 1én cdc truc Ox,0y,0z lan lugt 1a M(-2;0;0),N(0;1;0),P(0;0;5).
Phuong trinh méat phang (MNP) la
y Z

i+—+—=1<::>’5X—10y—22+10=0.
-2 1 5

Vay (a): 5x—-10y-2z+10=0.
Bai4.
1. Ta ¢6 ng = (1;1;3) la mot VIPT cia (@). Vi (P)//(Q) nén (P) c6 mot VTPT
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np =ng =(1,1;3). Vay (P) c6 phuong trinh 1a :
llx-D+1(y-2)+3(z-1)=0x+y+32-6=0.

2. Vi (P) di qua M,N,E nén n =[MN,NP]=(-1;-2;0) 1a mot VIPT cta (P).

Vay phuong trinh cia (P):x+2y=0.

3. Goi I la trung diém cha MN = I(0; 1;;). Vi (P) la mp trung truc cia doan MN nén (P)

di qua / va nhan MN = (0;0;-1) lam VTPT.
Vay phuong trinh (P):2z-3=0.
4. Toa do hinh chi€u cia A 1én cdc truc toa do 1a A; (1;0;0),4,(0;2;0), A5(0;0;3) .
Ap dung phuong trinh doan chdn ta ¢6 phuong trinh ctia mp(P) la:
Yy

f+—+E=1<:>6x+3y+22’—6=0.
1 2 3

5. Vi (P) di qua B,C va vudng gbéc v6i (R) ( (R) cb @ =(1;1;1 la mot VIPT)
Nén (P) nhén np =| BC,ng | = (0;1;-1) lam VTPT.

Vay phuong trinh (P):y-2z-2=0.

6. Ta c6 n, = (1,0;0), @ = (0;1;-1) 14n lugt 1a VTPT caa (a),(B).

Vi (P) vuong goc v6i hai (@) va (8) nén np =|n,,n, | = ;11 la VIPT cia (P)

Vay phuong trinh (P):y+z-5=0.

Bai 5

1. Gid st (a) cit truc Oz tai diém M(0;0;t).

Ta c6 AB(-2;2;1), AM(~3;0;t) nén [E, MJ — (24;2¢ - 3;6).

Vi thé S, g, :%‘[E, AM :%\/(2@2 +2t-3)2 + 62 :%\/Stz 12t +45.

Theo bai ra S,p,, :%, nén V82 ~12t+45 =9 < 82 12t -36 =0, hay ¢t =3; t = —g.
o V6i ¢ =3 thi [E, M] — (6:3;6) nén phuong trinh (a):2x+y + 22 -6 = 0.

. V6i t:—g thi [A—B, M}:(—&—(s;e) nén phuong trinh (@) : x+2y-2z-3=0.

2. Gia st («) cit truc Oy tai diém N(0;¢0).
Ta c6 AB(-2;2:1), AC(-1;-1;2), AN(-3;£0) nén

[4B, AC|=(5:3,0 = V,poy = %‘[E, AC|.AN]| - %‘t ~5].

Vi thé %‘t—5‘ =12®\t—5\ =24 =¢t=29; t=-19.
e Néu t=29 = —%[A—C, ﬁ] ~ (29;3;16) nén phuong trinh (a): 29x + 3y + 162 - 87 = 0
e N6u t=-19 = %[A—C ﬁ] ~ (19;— 3;8) nén phuong trinh (a):19x - 3y + 8z — 57 = 0.

3. Phuong trinh mat phidng (OBC): x—y =0 va phuong trinh mit phang
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(ABC): bx+3y+4z-15=0.

Vi («) di qua B,C va tdm mat ciu noi ti€p ti dién OABC nén («) cit canh OA va M e (a)
thi d(M,(OBC)) = d(M,(ABQC)).

Goi M(x;y;2z) thi tir diéu kién d(M,(OBC)) = d(M,(ABC)) suy ra hai mit phang chita M thda
man la x+3y-5=0,10x+3y-2z-15=0.

Mit phang 10x+3y-z-15=0 cit OA tai diém N(%;O; Oj nam trong doan thang OA nén

mat phing can tim 1a (a): 10x+3y-2z-15=0.

Bai6

1. Vi méit phdng («) chia Ox nén phuong trinh (a) ¢6 dang: ay+bz =0 v6i a® + b2 % 0.

Do Ae(a) nén: 2a+3b=0, chon 6=-2=a=3.

Vay phuong trinh cta (a):3y-2z=0.

2. Cach 1: Vi (a) céch déu C,D nén ta c6 hai truong hop:

TH1: CD/ /@), khi d6 | AB,CD |=n la VTPT ciia (a)

Ma AB=(-3;1;-4), CD =(-4;-4;4) = n = (-12;28,16)

Trudng hgp nay ta c6 phuong trinh cta («) la: 8x-7y-42+23=0

TH 2: CD n(a) = {I}, khi d6 ta ¢6 duge I la trung diém cta CD, suy ra I(-2;-1;3)

Mit phing (o) di qua A,B,I.

Ta c6 Al =(-3;-3;0),BI = (0;—4;4) = [E,E] - (-12,12;12)

Truong hop nay ta ¢c6 phuong trinh cia () la: x-y-2z+4=0.

Cach 2: Vi (a) di qua A nén phuong trinh cia («) ¢6 dang:
alx-1D+by-2)+c(z-3)=0< ax+by+cz—-a-2b-3c=0 (¥)

Do Be(a) nén -3a+b-4c=0=b=3a+4c (1)

‘—a -b- 20‘ ~ ‘—5a -5b+ 20‘

\/a2+b2+02 _\/a2+b2+cz

Mit khéc: d(C,(a)) = d(D,(a)) nén ta co:

a+b+2c=>5a+5b-2c - 4a+3c=0
a+b+2c=-5a-5b+2¢c a+c=0

e 4a+3c=0 tachon ¢c=-4=a=3,b=-7, suy ra phuong trinh («) la: 3x-7y-42+23=0.

e a+c=0 tachon c=-1=a=1,b=-1, suy ra phuong trinh cia («) la: x—-y-2z+4=0.
Bai 7
1. Vi (a) di qua A nén phuong trinh cia («) ¢6 dang:

alx+1)+b(y-1)+c(z-1)=0 (1)

Do Be(ax) néntacé: 4a—-b+c=0=>b=4a+c
‘Za—b—Sc‘ ‘2a+4c‘

Mat khéc d(C, (@) =2 < 2 =2

a? + b2+ c? \/a2+(4a+c)2+c2
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<:>(a+2c)2=17a2+8ac+202<:>8a2+2ac—02=0<:>c=—2a,c=4a
e ¢c=-2a tachon a=1=c¢=-2,b=2 nén phuong trinh («):x+2y-2z+1=0
e c=4a tachon a=1= c=4,b=8 nén phuong trinh (a):x+8y+4z-11=0.
2. Ta c6 M(x;y;z) 1a mot diém bat ki thudc («) khi va chi khi
‘2x+y+22—1‘ ‘x—2y+2z—4
3 - 3
2x+y+2z-1=x-2y+2z—-4 - x+3y+3=0
3x—y+4z-5=0

d(M,(P))=d(M,@) <

2x+y+2z-1=-x+2y—-2z+4
Vay c6 hai mat phing thda yéu ciu bai toan:
(@) :x+3y+3=0 va (ay):3x-y+42-5=0.
3. Goi E,F la hai diém n3m trén giao tuyén cia hai mit phdng (P) va (Q). Khi dé toa do

2¢+y+2z-1=0 (%)

cia E,F la nghiém cua hé : {x—2y+ o 4-0
Cho x=0,tu (*)tacét y=-1,z=1= E(O;—l;l)

Cho x =6, tir (*) ta c6 y=-3,z=-4= F(6;-3;-4)

Suy ra EF = (6; -2 —5).

Vi () di qua E,F va vudng géc v6i (8) nén () nhan ﬁz[ﬁ, ;] lam VTPT
Trong d6 a =(3;2;-1) la VTPT cia () nén n = (12;-9;18)

Vay phuong trinh cia (a):4x-3y+6z2-9=0.

Bai 8
1. Vi (P)//(Q) = (P):2x-3y—-6z+D=0.
Ma d(O,(P))=5:$=5©D=i35.

V22 + 32 1 62
Vay phuong trinh (P):2x-3y-6z+35=0.
2. Gia st (P):ax+by+cz+d=0.
Ta c6 A(2;-1;0),B(5;1;1) 1a diém chung cha () va (8)
Vi (P) di qua giao tuyén ctia hai mat phing («) va (f) nén A, B e (P) nén ta cé:
{2a—b+d:0 @{b:2a+d

5a+b+c+d=0 c=-T7a-2d
lc+d
7 2 T

Mit khéc: d(M,(P)) =

= =
63 Va2 + b2 + 2 63

o \c+ zd\ :L\/_\/az + b2 1% o 27+ 2d)? = 49(a? + b2 + ¢2)
343

o 27.4942 = 49[a2 L 2a+d)?+(Ta+ Zd)ZJ o 27a% +32ad + 5d% = 0 = 5 -
a=-—
27
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e d=-a=>b=aqa;c=-ba
Suy ra phuong trinh (P):ax+ay-5az-a=0<x+y-5z2-1=0.
. dz—z—;a:bz—%a;c=—%a. Suy ra phuong trinh (P):5x-17y-36z-27=0.
Bai 9
1. Mat phang (e) qua A(1;0;2) nén cé phuong trinh dang:
Alx-1)+By+C(z-2)=0, A>2+B2+C? > 0.
Vi (a) qua B(2;-3;3) nén A-3B+C=0< A=3B-C.
Véc to phap tuyén ciia (@) 1a n, =(3B-C,B,C), cha (8) 1a ng =(4,1,1), nén
— 4(8B-C)+ B +C|

cos60° = cos(@, nﬂ) = .
JBB-C?+ B2+ 2418

1 \4(3B—C)+B+c\

Suy ra— - N 9(5192 _3BC+ 02) = (13B - 3C)?
2 4582 - 3BC + C2
< 124B% -51BC =0 < B = 0; =2
124

e Néu B=0 thichon C=-1=A=1nén (ga):x-z+1=0.
e Néu B= 152—140 thi chon C =124 = A =29 nén mit phang can tim la :
() :29x+51y+1242-277 =0.
Vay c6 hai mat phing théa man la: (a):29x+51y+1242-277=0; (@): x—2+1=0.
2. Mat phang (a) qua C(2;—3;5) nén cé phuong trinh dang
Alx-2)+B(y+3)+C(z-5)=0, A2+ B2 +C? >0.
Vi (@) L(P) nén A-5B-C=0< A=5B+C (1).
24+ 2B +C| 1

Vi géc gitta () va (@) la 45° nén -
\/A2 +B24+C?%3 \/5

(2).

. . ) 4B +C| 1
Thé (1) vao (2) ta co =-—, hay
\/(5B+C)2 +B2ic2 V2
24B+C)2 =6B+C?2+B2+(C? > B2+BC=0< 2200

Néu B =0 thi c6 phuong trinh (a):x+2z-7=0.
Néu B=-C thi c¢6 phuong trinh (a):4x+y-2=0.

Bai10 (P):2x+y-2z-3=0va A(1;2;-1), B(0;1;2),C(-1;-1;0).

|2X—3| B

1. M e Ox = M(x;0;0), d(M, (P)) = 3.

Céc diém can tim M(6;0;0) hoac M(-3; 0; 0).
2. NeOy = N(0:y:0). Vi d(N, (P))=NA nén

-3
|y3 |:\/12+(2_y)2+(_1)2<:>8y2—30y+45=0.
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Khong ton tai diém N théa mén.

Ke(P) 2x+y—-2z-3=0
3. Goi K(x;y;z) taco he {KB=KC<<2x+4y+4z=3
KA:; (x—1)2+(y—2)2+(z+1)2=%

Giai hé ta tim dugc K(—%; 2;—1}, K(é, z;—lj,

4. Tt HA=HB=HC véi H(x;y;z) ta c6 hé phuong trinh
2x+y—-2z-3=0

2x +4y+4z=3 jH(%; —g;éj.
2x +2y—-6z=1
Bai 11

1. Xét hé phuong trinh: xty-32+1=0
2x+3y+2z-1=0

*Cho z=1=>x=6,y=-4= A(6;,-4;1) € (@) n(R).
*Cho z=0=>x=-4,y=3= B(-4;3,0) c (@ N (R).
Ba mit phang da cho cung di qua mot dudng thang < A,B e (P)

-4dm+n =-4 m=2 .. .., . A .
=S =S la gia tri can tim.
3m =6 n=4

Ta c6: n=(1;24) la VTPT cia (P)

Vi (a) di qua A nén phuong trinh cta («) ¢6 dang:
alx-6)+b(y+4)+c(z-1)=0

Do Be(a) nén ta c6: ¢ =-10a +7b. Suy ra v = (a; b;-10a + ’7b) la VTPT caa («)

n [-39a + 308
| V21a? 1 62 + (75 - 100
923 |-39a + 30| 23
fg
67

V679 214/a? + b2 + (Tb—-10a)2 V679

< 97 [39a - 308 - 23\/3(1010,2 + 5062 — 140ab)

Nén theo gia thiét ta c6: cosg =

Suy ra cos¢p =

< 3.97(13a - 106)" = 28 (101a2 _140ab + 5062)

o 8502 + 32ab — 53 =0<:>a=—b,a=2—2b

e a=-b tachon b=-1=a=1c=-17. Phuong trinh («):x-y-172+7=0
53
85

o (O =

b ta chon b =85= a=53c=65. Phuong trinh («):53x+85y+65z-43=0.
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2. a) Ta cé: a =(;1;1), a =(2;3;4), @ = (1;-2;2) 14an lugt 12 VTPT cta ba méit phing

(aq),(ay), (ag) . Vi %i%ii:(al) va (ay) cit nhau.

Tuong tu ta cling chiing minh dugc hai mét phang (o) va (ag) ciat nhau.

x+y+z-3=0

(1)
2x+3y+4z-1=0

b) Xét hé phuong trinh : {

x+y=3

e Cho z=o:>(1)@{ e{xZS = B(8&-5,0) € (o)) M (@)

y=-5
e Cho z=1=x=9y=-7T= C(9;-7;1 € (o)) N (ay)

2x+3y =1

Vi (P) di qua A va giao tuyén ctia hai mat phang (e7) va (ay) nén (P)=(ABC).

Tu d6 ta 1ap dugc phuong trinh cta (P):7x+8y+92-16=0.

¢) Vi (@) di qua giao tuyén cia hai mit phing (e;) va (ay) nén (@) di qua hai diém B,C.
Mit khdc: (@) L (e3) nén n= [56,;&;} =(-2;-1;0) 1a VTPT cia (@).

Vay phuong trinh (@):2x+y-11=0.

3.
a)
Hai mét phidng (P) va (Q) trung nhau khi va chi khi
4-a _-a- 5 a=99
d-a_masbh_a_a )2 P s 22 22
2 3 b 5 |ah a_a|9=""=T
3 b 5
Vay khong ton tai a,b dé hai mat phing trung nhau.
Hai mit phang (P) va (Q) song song khi 4;a = —a3—5 :%7& %, gidi ratacé a=22b= —%.
Hai m#t phang cit nhau khi ching khong song song, khong trung
22

nhau nén (P) va (Q) cit nhau v6i moi gid tri a,b trit a=22,b= g

b)
Néu a=0 thi ¢c=0 nén thay vao thay khong théa man.
Néu ¢c=0 hoidic c—a=0 thi a=0 va cling khong théa man.

Xét a#0,c#0,a=c thi hai mat phang (P) va (Q) song song khi va

chikhi 2-2_"2-5__2a _a
c a(c—a) c
Do dé: 4—a:—a—5: 1 :4—a:—a—5—1:4—a:—a—6
3 c c—a 3 c—c+a 3 a

Hay a®* -7a-18=0=a=9;a=-2.
L . 42 < . 3
V6i a=9 thi c:? va vOi a=-2 thi CZ_E'

Vay cac cap s6 can tim 1a (a;c) = (9; 4?2} (—2; _gJ

¢) Mit phing (P) qua diém A(l; 3; 2) nén
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4-a-3(@a+5)+2a+a=0<a=-11.

Vi P) vuong goc vOi (R) nén 3(4—a)—(a+b).c+a.alc—a)=0, hay

45+ 6c+121(c+11) =0 <> ¢ = 1510
127
Vay gi4 tri cAn tim cta a,c 1a (ajc) = (_11;_ 1132776}

Bai 12 Ta ki hiéu n,,, dé chi VIPT clia mat phing (a).
1. Ta ¢6 AB(-1;-5;3),7ip)(2-1;-1) nén [E, ﬁ(P)J — (8:5:11).

Mit phang (o) qua A, B va vudng géc véi mit phing (P) nén

Phuong trinh mit phang («) cin tim: 8x+5y+11z -7 = 0.
2. Goi M(x;y;2) 1a mot diém bat ky thudc mit phing (a).
‘x+2y—2z+2‘ ‘2x+2y+z+3‘

Ta c6 d(M,(B)) =dM,(y) <
J12422 (22 22422412
xX+2y—-22+2=2x+2y+2z+3

<:>‘x+2y—2z+2‘:‘2x+2y+z+3‘<:{
x+2y—-2z2+2=-2x-2y-2z-3

x+3z+1=0
3x+4y—-z+5=0
Vay c6 hai mat phang («) can tim la
(@): x+3z+1=0 hodc («): 3x+4y-z+5=0.
3. Mat phang («) di qua diém C(-1;0;2) nén c6 phuong trinh dang
alx+1)+by+c(z-2)=0, a®+b%+c%>0.
Vi (a) qua D(1;-2;3) nén 2a-2b+c=0=c=2b-2a (1).

‘a - 20‘
Ja2 +b2 + 2
Thé (1) vao (2) rdéi binh phuong, rat gon ta thu dugc

a=2b

Ta c6 d(O,(a)) =2 nén =2 (2).

5a” — 8ab-4b% = 0 < 9
Cl:—gb

Do a® +b%2 +¢% >0 nén
e V6i a=2b thi chon b=1=a=2,c=-2, do d6 phuong trinh(a):2x+y-2z+6=0.
e V6i a = —%b thi chon b=-5=a=2,c=-14, do d6 phuong trinh mit phing () 1a
2x -5y —-14z+30=0.
Vay c6 hai mat phing thda man 2x+y—-2z+6=0, 2x -5y —14z+30 = 0.
4. Mit phing (a) qua E(0; 1; 1) c6 phuong trinh dang:
Ax+B(y-1)+C(z-1)=0, A2+ B2 +C? >0.
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Theo bai ra d(A, (@) = 2:d(B, () = % nén

‘A+B—2C‘ 5

JA2 + B2 4 (2? - |A+B-2C|=2VA% + B* + C? (1)
4B+C| 11 |11]A+B-2C|=14]-4B+C| @

A _ —B87B+36C

Tt (2) ta o6 {11(A+B—20)=14(—4B+C)© - 11

11(A + B-2C) =14(4B-C) A _45B+8C
11
e VGi A= M, thay vao (1) ta ¢6 phuong trinh

-56B+14C " _,|(-67B+36C
11 11

2
] + B2+ 02] < 3826B2 — 4432BC +1368C2 =0 (3)
Phuong trinh (3) chi ¢6 nghiém B=C =0, khi d6 A =0 (khong théa man diéu kién
A2:B2.C%2>0)

e VGi A = @, thay vao (1) ta c6 phuong trinh

2 2
[5—631‘1 140} _ 4{(—4531 : SCJ + B2+ 02} < 1362B% + 1112BC + 136C2 = 0

oB--2¢cB--34¢
3 227

o V6i B:—%C thi chon C=-3=B=2A =6 phuong trinh («):6x+2y-3z+1=0.

e V6i B = —%470 thi chon C =227 = B =-34, A =26 phuong trinh (a) la

26x — 34y +227z-193 = 0.

Vay c6 hai mat phang can tim 1a: 6x+2y—-32+1=0, 26x—34y+2272z-193 = 0.
5. (a) qua A(1;2;3) nén c6 phuong trinh dang

A(x-1)+B(y-2)+C(z-3)=0, A> + B* +C* > 0.
(o) qua B(5;—2;3) nén B=A.
Vi (), (B) =45° nén [5A - C|=3v2A% + (7, suy ra

7A% ~10AC-8C% =0 = A = 2C, Az—%C.

T d6 tim dugc hai mit phing théa man

(): 2x+2y+z-9=0, (a): 4x+4y-T7z+9=0.
6. (o) qua C(1; —1; 1) nén cé6 phuong trinh dang

A(x-1)+B(y+1)+C(z-1)=0, A> +B*+C? > 0.
Vi (@), (1)) =60° nén 2|A - B|=42(A% + B* +C?).

Vi d(O,(a))zg nén 3|-A+B-C|=2(A% +B? +C?).
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Suy ra 2|A-B|=3]-A+B-C|.

Do doé c¢6 hai truong hop

5(B—A) B
3

2
Véi C = thi 2(A-B)>’ =A% +B*+ 25(%) nén

8A* -7TAB+8B*=0=A=B=0 (loai)

2
Véi C:% thi 2(A—B)2=A2+B2+(B;Aj nén

4A% ~17AB+4B* =0= A = 4B, A:iB

Tit d6 ta c6 hai mat phang théa méan
4x+y—-z—-2=0; x+4y+z+2=0.
Bai 13
1. Goi Me(a),M(x,y,z). Tu dM,(a,))=d(M,(a,)) suy ra phuong trinh m#it phing can tim
(0): bx+ 2y +7z+34=0.
2. (o) song song v6i (a,;): 6x—3y—2z+1=0 nén
(a): 6x—-3y—-2z+D=0 (D#1).

24D
d(A,(a))=1@#=1:»D=5;D=—9.

C6 hai mat phang théa méan yéu cdu bai toan
(o): 6x-3y—-2z+5=0, (a): 6x—-3y—-2z2—-9=0.
3. (o) qua B(-5;0;—3) nén c6 phuong trinh dang
A(x+5)+By+C(z+3)=0, A* +B*+C%>0.
7A +3C

(a) qua C(2; -5;0) nén B= 5.

Ta ¢6 d(M, (@) = d(N,(®)) < |6A - 2B - 3C| = |[4A - 4B + 5C.

Gidi ra ta c6 hai mét phing théa man
(): x+2y+2+8=0, (a): 17x+31y+12z+121=0.
4. (o) qua D(1; —3;1) nén c6 phuong trinh dang
A(x-1)+B(y+3)+C(z-1)=0, A2+ B>+ C? > 0.
(o) vudng géc v6i mit phang 3x -2y +2z+4=0 nén 2C=2B-3A.

4A + 5B + 2C
Ta ¢6 d(E,(a))::a@M:g.

VA% + B? + C?
2
Suy ra (A+7B) =9 A2+B2+(2B_3AJ . tdc 1a
2 2 62
113A° - 164AB-124B* 0= A =2B; A= -2 B,

Cé6 hai mat phang théa méan 1a
(0): 2x+y-2z+3=0, (a): 62x—-113y -206z-195=0.
5. (o) qua F(4;2;1) nén c6 phuong trinh dang
A(x-4)+B(y-2)+C(z-1)=0, A*> +B? +C* > 0.
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Vi d(I,(a)) =%, d(J,(a))=1 nén ta cé hé

|-3A-3B+(| 7
[A2+B2+CZ _g 3|—3A—3B+C|=7|—A+2B|
=
[FA+2B |-A +2B|=VA? + B + C?
VA% + B% + C?
C6 hai truong hop
Véi 0= 164758 41 95647 ~124AB - 2B’ :O:A:lB; A--1B
3 2 64
Suy ra cac mit phang théa méan
(0):x+2y+2z-10=0, (a): x—64y+112z+12=0.

_ 2A +23B thi

Véi C

-32-3V58 o, _ ~32+358
2 T 2

2A% +64AB+251B*=0= A = B.

Suy ra cac mit phang théa méan
(o) : (-32—-3/58)x + 2y — (6 + 24/58)z+ 130 +14+/58 =0
(0): (=32 +3v58)x + 2y — (6 — 24/58)z +130 —14+/58 =0
Vay c¢6 bén mat phing théa man.
DAP AN TRAC NGHIEM
Cau 115. Chon D. Cau 116. Chon D.

Cau 117. Ta can cha y

e Khi D =0 thi («) di qua goc toa do.
e Néu D thi (a) chita truc Ox . Chon B.
Cau 118. Ta ¢6 (P) song song véi (Q ) nén co dang: (P):2x—y+5z+D =0 voi D=0.
Laic6 (P) qua E (1;2;—3) nén thay toa d6 diém E vao phuong trinh ctia (P), ta dwoc D=15.
Vay (P):2x —y +5z +15=0. Chon C.

Cau 119. Mit phang (P) di qua A(0;1;1) va nhan ZE:(I;I;Z) lam mét VIPT nén c¢6 phuong trinh
(P):x+y+2z—3=0. Chon A.

Cau 120. Mat phing (P) di qua G(L;1) va nhin OG=(L;1;1) lam mot VTPT nén c6 phuong trinh
(P):x+y+z—3=0. Chon A.

Cau 121. M3t phing can tim di qua A(2;1;—1) va nhéan B_C':(l;fZ;—S) lam mét VIPT nén ¢6 phwong trinh

x—2y—5z-5=0.Chon C.

Cau 122. Toa d¢ trung di€ém ctia AB la M [;;5;%] .
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Mit phang can tim di qua M [%;S;%] va nhan A4B=(1;8;5) 1am mot VTPT nén c¢6 phuong trinh
%+8y+52—47—=0. Chon D.
Cau 123. Do (3) d6i xting v6i (a) qua I nén (8)]|(a).

Suyra (8):4x—3y—7z+D=0 v6i D=3.

Chon M (0;1;0) € (), suy ra toa d6 diém N d6i xting v6i M qua I 1a N(2;-3;2).

RO rang N (2;-3;4) € (8) nén thay toa d6 vao phuong trinh (3), ta dugc D=11.

Vay phuwong trinh mit phang (3):4x—3y—7z+11=0. Chon B.
Cau 124. Ta c6 4B = (1,0;—3) va AC =(~1;1,0) . Suy ra | 4B, AC| = (3;3;1).

Mt phing can tm di qua A(3-1;2) va nhan |[4B,4C|=(3;31) lam mot VIPT nén c6 phuong trinh
3x+3y+2z—8=0.Chon B.
Cau 125. Mt phang () chita truc Oz nén phuong trinh c6 dang

Ax +By =0 v6i 4> +B* = 0.

Lai c6 (a) di qua P (2;—3;5) nén 24 —3B =0.Chon B =2= A =3.

Vay phuong trinh mét phang (a):3x +2y =0.Chen C.
Cau 126. Ta c6 MN = (—1,1,—4), truc Oy 6 VICP j= (0;1,0). Suy ra [FN,;] =(4;,0;,-1).

Mit phing () di qua M(L-1;5) va nhan |MN,j|=(40;-1) lam mot VIPT nén c phuong trinh
():4x—2z+1=0.Chon A.
Cau 127. Ta ¢6 [Q,E] = (~10;4;6) = —1.(10;—4;—6) .

Mit phang () di qua M(0;0;—1) va nhan {;,Z]:(—10;4;6) lam moét VIPT nén c6 phuong trinh
():—=10x+4y+6z+6=0.Chon A.

Cau 128. Mit phing (P) ¢4 VTPT n, =(2;0;—1) va (Q) ¢6 VTIPT n, = (0;1,0).

Ta cé

i, 1q | = (150;2).

Mit phang (o) di qua 4(2;—1;1) vanhan

Zﬁg] =(1;0;2) lam mo6t VIPT nén ¢ phuwong trinh (a):x+2z—-4=0.

Chon B.

Cau 129. Ta c6 PQ = (—1;—1;4), mat phing (P) c6 VIPT n, = (3;2;-1).

Suy ra [?Q:Z =(-7111).
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Mit phang (o) di qua P(2;0;—1) va nhan [%,Z

=(=7;131) lam mot VIPT nén c6 phuong trinh
():=7x+11y+2z+15=0. Chon C.

Cau 130. Phurong trinh mit phéng («) theo doan chanla: £+%+z— =1.
a ¢

Ma M (8;0;0), N (0;—2;0), P(0;0;4) thudc () nén

z

(a):xg—y?—i-Z:l(:)x —4y +2z —8=0. Chon D.
Cau 131. T gia thiét, ta c6 M (4;0;0), N (0;—3;0), P (0;0;2).
Phuong trinh mit phang (MNP ) theo doan chan la:

%+%:1@3x —4y 462 —12=0. Chon B.

x
4
Cau 132. Ta c6 (P)N 0z = M (0;0;2) . Mt phing (Oxy) ¢6 VTPT &= (0;0;1).

Mit phéng can tim (P) di qua M (0;0;2) va nhan k= (0;0;1) lam mot VIPT nén ¢6 phuong trinh (P):z—2=0.
Chon A.

Cau 133. Do 4 =(a)NOx = A(4;0;0). Tuong tw B(0;4;0) va C(0;0;c).
A A s \ ab.c
Suy ra toa do trong tam tam gidc ABC la G[E;g;g] .

Két hop voi gia thiét, ta duoc a =3;6 = 6;c =9.

Vay phuong trinh mit phang (a):%—i—%—l—g:l hay (a):6x+3y+2z—18=0. ChonC.

Cau134. Vi A€ Ox, BEOy, C €0z nén (a) c6 dang i+%+z—:1.
a c

Vi H (2;1;1)6(0[):2—#%4-1:1@2% +ab +ac =abc .
a c

s N 5 AHBC=0 [c—b=0
Va H latrygc tam cta tam gidc ABC < &

BHAC=0 |c—2a=0

T d6, tadwoc a=3,b =c =6.

Do d6 phurong trinh mét phéng (Q):§+%+§:1 hay (a):2x+y+2z—6=0.ChonA.

.  |4B=(0;3,-6) —— -
Cau135.Tacod {_ , suy ra [AB,AC] =(—18;12;6) lamdt VIPT ctiamp (A4BC).
AC =(-2;0;-6)
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Do (SBH) L (ABC) nén mdt phang (SBH) c6 mot VIPT la
|4B,4C| 38| = (-6,-30,42).

Vay mit phang (SBH) di qua diém B(0;3;0) va c6 mot VIPT

HE,ZE’},@} = (—6;—30;42) nén c6 phuong trinh x+5y—7z—15=0. Chon A.

CB1+4a(-2)+23+4 s

J32 442422 V29

Cau 137. Vi H 1a hinh chiéu vudng géc ctia 4 trén (a). Do d6 AH =d|[4,(a)].

. Chon C.

Cau 136. Ta co d[A,(P)}

Ma d]4,(a)] - 16.2—12.(—1)—15.(—1)— 4| :%. Chon B.

J16” +(—12) +(~15)

Cau 138. Ta cé AB= (=2;2;—1) va BC = (0;—11) nén [E,B_C"} =(1,2;2).
Suy ra phuwong trinh mét phing (ABC):x+2y+2z—9=0.

-9

NI 422 427

Cau139.Tacod (S):x*+y* +2" —2(x+y+2)—-22=0

Khi d6 ¢[0,(4BC)|= =3.Chon B.

hay (8):(x—1) +(y—1) +(z—1) =25.
Suy ra mit cau (S) cé tam I (L;1;1).

C31-21+6.1+14
3 4 (-2) 46

Khoang cach can tim la: d [I ,(P) =3.ChonC.

_ 2.2-2.1—(-1)(-1)+3| 4

Cau 140. Ban kinh ctia (S) la: R = d|[1,(a)] —.ChonC.
22 ey
) |BC=(-3,0,1)
Cau141.Tacod __, .
BD =(—4,-12)
Suy ra mat phang (BCD) c6 mot VIPT la [B_C",Ej] =(1,2,3).
Do d6 mt phang (BCD) c6 phuong trinh x+2y+3z—7=0.
Ll s A |3—4-6-7|
Suy ra ban kinh mat cAu can tim: R = d[A,(BCD)} = T =14 .Chon C.

Cau 142. Mt cau (S) ¢ tam I(4;—5;—2), ban kinh R =5.
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|34+ 5)-3.(-2) +6|_\/E

Toco dlr(7) F+1 +(-3)

Bén kinh duong tron giao tuyén la: » = \/RZ —d*[1,(P)| = V5> =19 = /6 . Chon C.
Cau 143. Mt cau () c6 tam I(3;—2;0) vabankinh R=5.
Mit phang can tim cat (§) theo duong tron 6 ban kinh
r=3&d[I(P)=JR —1* =4.

Tinh khoang cach tir I dén cdc mat phang da cho chi c6 két qua D thoa man. Chon D.

|4+1+2+2|:

N4d+1+4

Ciu 144. Ta ¢6 d[[,(P)] =

Suy ra ban kinh mit cau R = \/rz +d? [I,(P)] —J+32=410.
Vay (8):(x—2) +(y—1) +(z—1)° =10. Chon D.
Cau 145. Mt cau () c6 tam I(0;1;1) vabankinh R=+/3.

_[20+21-2.1+15]

Ta c6 d[l,(
22427 +(-2) 2
. L ‘i 33
Vay khoang cach ngan nhat: 4, = d[[,(P)} —R= = Chon A.

Cau 146. Chon 0(0;0;0)€(P).

°<ml@>@n4wxwﬂ=4a@n:zifif?:5%

Khoang céch giita hai mit phang (P) va (Q) 1a d((P);(Q)) = —————=—.

Chon D.
Cau 147. Duong thang A di qua M (1;7;3).
Vi () 1a mit phang chtta A va song song véi mét phang () nén

[3.1-2.7— 3+5|
R =

Chon B.

d[(a),(8)]=d[M,

Chu 148. Mt phing (P) 6 VTPT n, = (2;—3;4), mit phing (Q) c6 VIPT n, = (4;—13;-6).

Ta c6 §¢_—133.Dodé (P) cat (Q).
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Lai ¢6 n,.71, = 2.4+(-3).(~13)+4.(—6)=23=0. Chon C.

Céu 149. Ta ¢6 Ll = % = %¢ _—1‘61 Do do (P) song song véi (Q). Chon A.
A . L 2 N , 1 -1 1 -3
Cau 150. Ta xét hai mit phang (R) va (S), ta co E:—zzgi?ﬁ(R)H(S).

Xét cac cap con lai ta thay chung khong song song véi nhau. Chon B.

Cau151. Tac6 VIPT cta (@), (3), (7) lanluotla n,, = (1;1;2), n,, = (LL,—1), n,, = (1,~10).

ta co %: % = il Suy ra («) khong song song véi (3). Chon C.

Xetcap n, van,,

Cau152.Tac6 A€(Q) vi —1+2.2-3.1=0.
Mat phing (P) c6 VTPT n,, = (2;4;—6), mitphéng (Q) c6 VIPT n,, :(1;2;—3):%2“,) :
Vay mit phang (Q) diqua 4 vasong song véi (P). Chon A.

Céau 153. Mit phing (P) c6 VIPT n, =(1,-3;2).
Mat phéng (Q) <6 VIPT n, = (2m—1;—2m" + m;2m —4).

D& (P) L(Q) s n, Ln, & npny =0 & (2m—1).1+(—2m" +m).(=3)+(2m—4)2=0

m=1

3. Chon A.
m=——

2

S 6om*+3m—-9=0<

Cau 154. Mt phang () c6 VIPT n;{; =(1;,—1Ln), mat phang (B) c6 VIPT Z =(2;m;2).

1=+F2
. -2
D& (a)||(B) khiva chikhi n, =kn, (k=0)< —lzk.m:{m L Chon A.
) "
n=~k.2

Cau 155. Ta c§ AB = (5;0;—4). Suy ra | 4B,v| = (~4;-23;-5).

Do d6 mit phing (P) duoc xac dinh 1a di qua 4(—3;2;2) va c6 mot VIPT [ZE’,;] =(—4;—23;—5) nén c6 phuong
trinh (P):4x+23y+5z—-44=0.

— =23
D& (P)=(Q) khi va Chikhiézﬂzézl n,suyra " .Chon A.
4 23 5 -—-44 n=45
Cau 156. D¢ () trung (8) khi 2 _om__ 3 _bim sSm=1.
m+3 -2 5Sm+1 —-10
—m 3 —6+m

D€ (a) song song (3) khi

== = : khong co gia tri m .
m+3 -2 5m+l1 —10

Vay dé («) cét (3) thi m=1. Chon C.
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Cau 157. Truc Oz ¢ VTCP & =(0;0;1). Mit phéng (o) ¢6 VIPT 1 =(4;-3;7).

R rang n khong cung phuwong véi kvank=7=0.

Suy ra truc Oz cit mit phing (a) tai M(0;0;1). Chon A.

Cau 158. Truc Ox ¢6 VTCP i = (1;0;0). Mt phing (@) c6 VTP n=(0;2;1).

Tac6 in=0 va diém 0(0;0;0)€ (). Suy ra mit phing () chita truc Ox. Chon D.

PNOx = A(2;0;0)
Cau 159. Xét mit phang (P), ta c6 {PNOy = B(0;—3;0). Chon A.
PNOz=C(0;0;1)

Cdch khdc. Ta thdy (Q) vang y va z nén song song véi (Oyz), (R) vang y nén song song vdi truc Oy, (§) vang

X nén song song vdi truc Ox .

Cau 160. Mit phing () ¢6 VIPT 1a = (0;0;1) cling phuong véi VTCP ctia truc Oz .

Suy ra (v) L (Oz). Do d6 B sai. Chon B.
Cau 161. Mit cau (S) c6 tam I(0;4;1), bonkinh R =6.

_|o-8+2-3

N1+4+4

Khoéang céch tir tim I dén (P) la: d|[I,(P)] =3<R.

Vay (P) cét (S). Chon D.

Cau 162. Mit cau (S) c6 tam 7(1;2;3), ban kinh R =3.

Khoéang céch tir tim I dén mét phing (P) la d|[I,(P)]

N1+4+4
Do d6 (P) khong cét (S). Chon B.
Cau 163. Mit cau (§) c6 tam 1(3;2;1), ban kinh R = V14 .

Khoang cach tit tim I d&n mat phang (P) la:

d[],(P)]:wzx/ﬁ:R.

VI+1+4
Do d6 (P) tiép xtic véi (S). Chon C.
Cau 164. Mt cau (S) c6 tam I(—1;2;1) vabankinh R=2.

:|—1+2+1—2|:0.

N2 412412

Suy ra (P,) di qua tim mat cau (S). Chon D.

Nhan thay d|1,(P,)]

:|1—4+6+24| _27_

3

9>R.
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Cau 165. Mit cau (S)cé tam I(1;,—3;2)vaban kinh R=7.
Mit phang (a) ti€p xtic véi mat cau (S) < d|[I,(a)|=R.
Nhan thdy mét phang 6x +2y+3z—55=0 thoa man. Chon C.
Cau 166. Mt cau (S) c6 tam I(—1;2;1) vabankinh R=2.
Do (P)|(«) nénsuyra (P):2x—y+2z+D=0 v6i D=—4.
Lai c6 (P) ti€p xtic véi (S) < d|I,(P)|=R

(—1).2+2.(-1)+2.1+ D| D=38

o =2&|D-2|=6% N
3 D=-4 (logl)

Vay (P):2x—y+2z+8=0.Chon B.

Cau 167. Mt cau (S) c6 tam I(1;2;—1). Suy ra 14 =(2;2;1).

Mit phang tiép dién véi (S) tai 4 di qua A(3;4;0) va nhan TA = (2;2;1) 1am mot VIPT nén c6 phuong trinh

2x+2y+2—14=0. Chon C.

Cau 168. Mt cau (S)cé tam I(1;—3;—1) vaban kinh R =+/3.

B a)(3)3m(-1) +2m g
Jo+(m—4) +9m’

3

Dé (o) ti€p xtic (S) « d[I,(a)|=R

|2m +7|
J10m? —8m+25

Chon A.

Cau 169. VTPT ctia mt phing (P) va (Q) lan lwot1a: n, = (2;—1;,—1), n, = (1,0;—1).

. — — n_}@ 240+1 J3
s ot ool - B
P|*|"0 :

Suy ra hai mit phang (P) va (Q) hop véinhau goc 30°. Chen A.
Cau 170. VIPT ctia mdt phang (P) va (Q) lan luot la: n = (2,-1,-2), n, = (1,—1,0).
Goi ¢ la géc gitta hai mat phang (P) va (Q).

2.14+(-1)(-1
_ | (-1 >| 3 :—2—><p:45°.ChQnB.

_\/22_'_12_’_22_\/124_12 :3\/5 2

Ta cd cosp = ‘cos(nl,nz)

Cau 171. Vecto phép tuyén cua mit phing (4BC ) 1a n, = [ZE,ZE] = (—2\/5;—2\/5;—4) :

=3 & (2m+7) =3(10m’ —8m+25) < m* —2m+1=0<m=1.
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Vecto phap tuyén ciia mt phing (4CD) 1a n, = [Z@,Zﬁ] = (4\/5;0;0) :
Goi ¢ la goc gitta hai mit phing (4BC) va (ACD).

‘(—2\/5).4\/5‘

Ta co cosp = ‘cos(nl,nz)

J-242) 4 (-242) + 4 [(4v2)
Cau 172. Mit phang (MNP) c6 mdt VIPT la n= [W,W} =(LL1).
Mit phéng (Oxy ) c6 mdt VIPT la £ = (0;0;1).
Goi ¢ la goc gitta hai mit phidng (MNP) va (Oxy).

_[o+ro+1y 1 Chon C.

P412+1> N3

Ta cb cosp = ‘cos(%,z)

Cau 173. Tir gia thiét, suy ra OH = (2;—1;—2) 1a mot VIPT ctia mét phing (Q) .
Mit phing (P) 6 VTPT n, = (1;—1;0).
Goi ¢ la géc gitta hai mat phang (P) va (Q).

R1s(0-1) 3 B

Ta ¢ cos<p:‘cos n,,OH ‘: = =—=—p=45".ChonB.
-0 V2 +P 122 P41 32 2

Cau 174. Ta c6 AB=(—1;2;0), AC =(~1,0;m).
Suy ra mit phing (4BC) c6 mot VIPT 1a n = [ZE,ZE] = (2m;m;2) .
Mit phing (Oxy ) c6 mot VIPT Ia & = (0;0;1).
Goi ¢ la géc gitta hai mat phing (ABC) va (Oxy ).

[2m0+m0+21 1 s 12
==& m==%,/—.
(@2m) +m* +2> 2 >

Ta c6 cosyp = cos60° < ‘cos(ﬁ, %)‘ =cos60’ &

Chon C.

Cau 175. Vi M €Oy nén M (0;y,;0).

Chon B.
Cau 176. Goi M (0;;0) €Oy .
1 _ly—3

Tacod: d(M,P)=d(M,Q) < &ly+1=ly-5e y=2= M (0;2;0).

V3B

— :l—>gp:60°.Ch(_)nC.
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Chon A.

Cau 177. Gia st M (0;0;z) € Oz la diém can tim.

2.04+3.0+z-17|
Theo gia thidt: AM = d[M,(a)] < (0—2) +(0—3) +(z—4) =|

2 _ (2717)2

" 2" - 6z4+9=0«z=23= M(0;0;3). ChonC.

< 13+(z—4)

Cau 178. Goi E(1;;0) v6i y € Z.

2y _ [4-y]
VP22 41 22 4 (—1) +(—1)

Theo gia thiét: d|E,(a)|=d|E,(8)| <

2y=4- _4
&[T 1?73 5 E(1,-4,0). ChonB.
2y=—4+y y=—4

Cau179.Tacd M e€d nén M (2+3t;2+4t;,—1).
Do I latrung diém MN ,suy ra N(—35,2—4t;z).
Mit khic, N €(S) nén (~3r—1)" +(2—4r—2)" +(r—3)" =36

t=1

N(-3;-2;1
( ) ’ )
t=-1

. Chon B.
N (3;6;—1)

@26%—26:0@{

Cau180.bat f=x+y+z—4.
Taco f(A)=2+4+4-4=6>0 va f(B)=2-5-5-4=—12<0.
Suyra A, B ¢ khac phia ddi v6i mit phang (P).
Khi d6 diém M théa mén bai todn chinh la giao diém ctia dwong thang AB va mit phang (P).
x=2
Phuong trinh duong thang 4B:{y=1+3¢.

z=1+3¢

x=2
y=1+3¢
z=1+3¢
x+y+z—4=0

Suy ra toa do di€m M thoéa man = M (2;1;1). Chon A.

Cau 181. Dt f=2x—y—z+3.
Tacd f(A)=2+1-2+3=4>0 va f(B)=4—0—14+3=6>0.

Suyra A, B & cing phia d6i véi mit phang (P). (1)
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Ta c6 |MA— MB|< AB. (2)
Tir (1) va (2) suyradiém M théa man la giao ctia duong thang 4B véi mét phang (P).

x—1_ y+1 z-2
: . -

Phuong trinh dwong thang (A4B)

x—1 y+1 2z-2
Suy rado diém M theaman{ 1 1  —1 = M(-1;-3;4) Chon A.
2x—y—2z+43=0

Cau 182. Goi I (a;b;¢) 1a diém thoa man 2[A-TB=0, suy ra I(4;—1;-3).
Ta c6 2MA— MB = 2MI + 2I4A— MI — IB = MI. Suy ra ‘ZW—W‘:‘W‘:MI.

Do dé ‘ZW —We‘ nho nhét khi M7 nhé nhat hay M 1a hinh chiéu ctia  trén mit phang (P). Duong thang di

x—4 y+1 2z+3
1 -1

qua I vavudng goc voi (P) cdla d:
Toa d6 hinh chiu M cua I trén (P) thoa man
x—4 y+1 z+3

1 1 —1 = M(1,—4;0). Chon D.
x+y—z+3=0

Cau 183. Goi I (a;b;¢) la diém thoa man IA+IB+IC=0, suy ra 1(1;2;2).
2 — 2 RN - —\2 R —n\2 _ —\2
Ta 6 MA® + MB* + MC* = MA +MB + MC :(M1+IA) +(M1+JB) +(M1+Ic)
— 3MI? +21Tﬁ(f2+f§+75)+1,42 1 IB® + IC* = 3MI? + I4* + IB* + IC*.

Do I c8 dinhnén MA® + MB* + MC? nho nhatkhi MI nhé nhathay M la hinh chiéu vudng goc ctia I trén (P).

Duong thang di qua I va vudng géc véi (P) cola d: x3—1 =2 _32 =2 _22 .

Toa d6 hinh chiu M cta I trén (P) thoa man

x—1 y-2 2z-2
3 -3 -2 = M(4-10).ChonB.
3x—3y—2z—-15=0

Cau 184. Goi I (a;b;¢) 1a diém thoa man TA—2IB=0, suy ra I(13;—11;19).
2 — 2 RN —\2 N —\2
Tacbé MA? —2MB* = MA —2MB = (M1+IA) —2(M1+IB)

—_MI? + 2@(721 —zfé) 147 —2IB* = —MI? + 4% —2IB.
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Do I 8 dinh nén MA* —2MB’ 16n nhat khi —MI* 16n nhat hay MI nhé nhat nén M 1a hinh chiéu caa I trén
(P).Vi M lahinh chiéu vuéng goc cua I trén (P) nén

M (134 5,—11+1£;19+1)

& t=-7. Suyra M(6;—18;12). Chon C.
Me(P)e (1341)+(-1141)+(19+£)=0 Y ( )
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