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LOI NOI PAU

Xin chao toan thé céng dong hec sinh 2k2!

Dau tién, thay mat toan thé cdc Admin group “CHINH PHUC K1 THI THPT QUOC
GIA NAM 2020 chdn thanh cam on cac em da dong hanh cung GROUP trong nhiing
ngay thang vera qua.

Cudn séach cac em dang cam trén tay nay 1a cong sitc cua tap thé déi ngii Admin Group,
chinh tay céc anh ch; da suwu tam va bién sogn nhitng cau héi hay nhat, khd nhdt tir cdc dé
thi cua cac so, truong chuyén trén cd nudc. Thém vao do, la nhirng cau hoi duoc chinh
cac anh ch; thiét ké y rrong riéng. Gilp cac ban c6 thé 6n tap, rén luyén tu duy dé chinh
phuc 8+ mon Toan trong ki thi scp tai.

Séch gom 4 churong cia phan Gidi tich 16p 12 bao gom: Ham s¢ va cac bai toan lién quan,
Ham sé mii va Logarit, Nguyén ham — tich phan va Ung dung, Sé phic. Pay dii tirng
dang, rdt thudn loi cho cac em trong qua trinh 6n tdp.
Trong qué trinh bién sogn, tai liéu khéng thé tranh diroc nhitng sai x6t, mong ban
doc va cac em 2k2 théng cam.
Chdc c&c em hoc tdp thdt tot!
Tdp thé ADMIN.
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

CHUPE 1: THE TiCH KHOI CHOP

LY THUYET:
> Cong thic tinh thé tich khdi chép: S =%Bh . Trong d6: B la dién tich da giac day
h 1a duong cao cua hinh chop

> Dién tich xung quanh: S, = téng dién tich cac mat bén.
> Dién tich toan phan: S, =S,, + dién tich day.
> Céc khéi chop dic biét:

e  Khéi tir dién déu: tat ca cac canh bén déu bang nhau

Tat ca cac mat déu la cac tam giac déu
e Khéi chdp tir gidc déu: tat ca cac canh bén déu bang nhau
Day 1a hinh vudng tam O, SO vudng goc voi day.

CAC Vi DU MINH HQA:

ViDU 1. Cho hinh chdp tam gidc S.ABC c6 SA vudng goc véi mit day, tam giac ABC can tai A.
Trén canh AB lay diém D sao cho AB=3AD. Goi H I hinh chiéu cua B trén CD, M la trung

diém doan thang CH . Tinh theo a thé tich khdi chép S.ABM biét SA= AM =a va BM :%a.

3 3 3 3
A Y3a' g, V3 c. 2. D. & .
9 12 9 18
Loi gidi
Chon C
A
K
D
I
‘M
c s B

e Trong mit phang day (ABC): Ké Ax// BC va AxnCD =K, goi N la trung diém cia BC.

e Khi d6 do AABC can & A nén AN L BC va tir giac ANBK 1a hinh chir nhat.
e Suyra CN=BN =AK; KB 1L BC

e Goi | 1atrung diém ctia BH ,do M 14 trung diém doan thang CH nén MI//BC va MI = % BC

(duong trung binh cua tam gidc ABHC . Vay MI // AK, MI L BK va MI = AK hay tir giac
AMIK & hinh binh hanh va | la tryc tdm cta tam giac BMK .

e Suyra IK L BM va AM//IK nén AM L BM .

e Vay AAMB vuéng tai M . Suy ra S,z :%AM.BM .

e Theo gia thiét ta co: Vg g, :%SA.SAABM :%SA.AM.BM ; voi SA=AM =a va BM :ga'
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

1 1 a’
e Suy ra Vs ,gu :§SA.SAABM =€SA.AM.BM =9

VI DU 2: Cho hinh chép S.ABCD cé6 day ABCD la hinh vudng canh 2a. Tam giac SAB vudng tai S
va nam trong mat phang vudng goc véi ddy. Goi ¢ la goc tao boi duong thang SD va mat phang
(SBC), véi ¢ <45°. Tim gié tri 16n nhat cua thé tich khdi chép S.ABCD.

8a’ 43° 2a°

A. 4a° B. — C. — D. —
3 3 3

Loi giai

Chon C

e Goi D’ la dinh thir tu cua hinh binh hanh SADD'.

e Khi d6 DD'//SA ma SA_L(SBC) (vi SALSB, SALBC) nén D’ la hinh chiéu vudng gdc cua D
len (SBC).

e Goc giita SDva (SBC) la a = DSD’ =SDA, do d6 SA=AD.tana =2a.tanc.

e Dit tana =x, x€(0;1).

1

e Goi H lahinh chiéucna S Ién AB, theo dé ta c6 Vq pep = =-Sapen-SH =§4a2.SH :

Wl

e Do d6 V ,scp dat gid tri 16n nhat khi SH 16n nhat.
e Vitam giac SAB vubdngtai S nén:

2 QA2 2 fa2y2 2 2
:SA.SB:SA. AB“ —SA :Zax\/4a 4a°x :2ax«/1—7§2ax +; X _a

AB AB 2a

e SH

e Tu do maxSH =a khi tana =

N
N3

e Suy ra maxV ,sep = %.aAa2 = §a3.
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

VI DU 3: Cho hinh chép tam giéc déu S.ABC c6 canh day bing av/3. Goi M, N ln luot Ia trung diém
cia SB,BC Tinh thé tich khoi chop ABCNM . Biét mat phang (AMN) vudng géc véi mat phang

(SBC).

B. . C.

A. :
32 32 16

a’\/15 3a%\/15 3a%\/15

3a%\/15

48

D.

Léi giai

e Chon B

e E latrung diém BC nén CB L AE,CB L SH ——CB 1 (SAE)—>CB L SE.

e SE vira la trung tuyén vira 1a duong cao nén ASBC can tai S

e F 1agiao diém cia MN voi SE ——SF L MN, SF :%SE.

AMN ) L (SBC
* Gia thiét ( )L (SBC) — 5SF 1L (AMN)
(AMN) N (SBC)=MN

e »>SE | AF va SF :%SE nén ASAE céantai A— AE:AS:?

e AH :%AE:% 3 A SH = JSAT_ AR’ :a—f

2
1 1 23 a5  a\15
L VS.ABC :§SABC'SH zg(a\/§) T 5 = 8 .
Vo _SM SN _1 _a'\15
Vi,ee SB'SC 4 SAMN 32
33’15

o Vay V =V pgc —Vsaun = 32

NS B. <. c =
4 2 3

VI DU 4: Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh binh hanh. Goi M, N lan lugt 1a trung diém
cua cac canh AB, BC. DPiém | thudc doan SA. Biét mat phang (MNI) chia khéi chép S.ABCD thanh

hai phan, phan chira dinh S ¢6 thé tich bang % lan phan con lai. Tinh ti s6 k = %?

p. £,
3

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020.
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

Loi giai

e Chon D

v
F

e DZ théy thiét dién tao boi mat phang (MNI) véi hinh chép 14 hinh ngil gide IMNIH véi MN//J1 .

e Tacd MN, AD, IH ddng qui tai E voi EA:%ED va MN, CD, HJ dong qui tai F Vi

FC:%FD,chuy E, F cb dinh.

PINH Li MENELAUS: Cho 3 diém thing hang %.%.E—E;ﬂ v6i DEF 1a mot duong thing cit ba
duong thang BC,CA, AB lan luot tai D,E,F
A
7 A
e Dung dinh li Menelaus véi tam gidc SAD ta co E.@.E =l< E.s.k =ls HS _ i.
HD EA S| HD HD 3k

d(H,(ABCD)) HD 3k

Tir de =2 X
* 4 (s.(ABCD)) T SD k41

i Suy ra VHJIAMNCD :VH.DFE _VI.AEM _VJ.NFC .
® Dt V =V, spop V& S =S50, h=d(S,(ABCD))

d(l,(ABCD
e Taco SAEM=SNFC:%S Véd((s( )):EZL
.(ABCD)) SA k+1

2
e Thay vao ta duoC V, ;aunco =%.%h.(28)—2é.ﬁh%8 :é%
+ + +1)(k+

2
e Theo gia thiét ta co V,,,ameo = ;—?(’)V nén ta c6 phuong trinh é% = %
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

e Giai phuong trinh nay dugc k = % :

VI DU 5. Cho hinh chép S.ABCD c6 day ABCD la hinh binh hanh. Goi M 1a trung diém cia SA, N
la diém trén doan SB sao cho SN =2NB. Mt phang (R) chia MN cét doan SD tai Q va cat doan

.,V L
SC tai P.Tisé —™™2 |6n nhit bang

S.ABCD

A.g. B.l. C.l. D.E.
5 3 4 8
Loi giai
e Chon D
S
C
A B
oDatS—P—x O<x<1. TacoS—NI S—P S—N+£:£:E+x—g:x—1 x>l.
SC SA SC SB SD SC 2 3 6

e Mat khac ABCD la hinh binh hanh nén c6 Vg xgcp = 2V asc = 2Vs aco
o Vswme _ SM SN SP 1 Vsweq SM SP SQ _1 (X 1)

V; sec 'SA'SB'SC 3 ’Vs.ACD SA'SC'SD 2
e Suyra Vs,MNPQ _ Vs mnp + VS.MPQ 1 lx( ]_j 1,

==X+=
VS.ABCD 2VS .ABC 2\/S.ACD 6 4

o Xét f(x):lx2+lx Véi l<xsl; f'(X):1X+1:0<:>X:—Eeé£1;1
4 8 6 2 8

e Bang bién thién:

1
X — 1
6
f(x) +
3

V
e Tu BBT taco max f (x)= 3, Vay M dat gi4 trj Ion nhét bang §

E 1 Vs ABCD

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 11




CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

BAI TAP REN LUYEN
CAU 1: Cho ti dién OABC c6 ba canh OA, OB, OC déi mot vudng goc voi nhau, OA:¥,

OB=0C =a. Goi H Iahinh chiéu cua diém O trén mat phang (ABC). Tinh thé tich khéi ti dién OABH .

3 3 3 3
A 3V2 g &V2 c a2 p, &2
6 12 24 48
CAU 2 : Cho khéi chép S.ABCD c6 day 1a hinh vudng canh a, SA vudng goc véi day va khoang cach tir
£ 9 2 N a\/z p X or , Lo 1o g~
A dén mit phang (SBC) bang — Tinh thé tich V cua khoi chop da cho.
3 3 3
Av=2 g vV C.V=a’ p.v=2.
3 9 2

CAU 3: Cho hinh chop S.ABCD ¢6 d4y 1a hinh thoi canh a, ABC =120°, SA_L (ABCD). Biét goc gira hai
mit phing (SBC)va (SCD) bdng 60°. Tinh SA

N g, 86 C. a6 p, V6
2 2 4
CAU 4: Cho hinh chop S.ABC c6 day ABC la tam giac vudng tai A, canh SA vudng gdc véi mat phang
day. Cho biét AB=a, BC =2a. Gdc giira canh bén SC va mat day bang 60°. Tinh thé tich V cua khoi
chop S.ABC.
3 3 3
A.V:af. B.staz\/g. C.V=al. D.V:af.

2

CAU 5: Cho hinh chép S.ABCD c6 SAL(ABCD), AC = a2, S gch :3% va gdc giira duong thang SC

va mit phang ABCD bang 60°. Goi H 1a hinh chiéu vudng goc cia A trén SC. Tinh theo a thé tich cua
khéi chép H.ABCD.
a6 a6 a’J6 33’6

A . B. . C. D. .
2 4 8 4

CAU 6. Cho khéi chop S.ABCD c6 day 1a hinh vudng canh a. Mat bén SAB 1a tam giac déu, mat phang
(SAB) vudng goc voi mit phang (ABCD) . Tinh thé tich V caa khdi chép S.ABCD.
3 3 3 3
PRV g v _3V3, cv_E3 by =23
12 6 4 9

CAU 7: Cho hinh chdp S.ABCD c¢6 day 1a hinh vudng canh a, hinh chiéu vudng géc ciia S 1én mat phing
(ABCD) triing véi trung diém ctia canh AD, canh SB hop véi ddy mot goc 60°. Tinh theo a thé tich V

cua khdi chép S.ABCD .

3 3 3 3
A, &V g, &V15 c. &5 p, &Vl
2 6 4 63

CAU8: Cho hinh chép S.ABC c6 day la tam giac ABC vuong tai B, AB=a, BC=2a. Tam giac SAB
can tai S va nam trong mat phang vudng géc véi day. Goi G la trong tam tam gidc ABC, mat phang
(SAG) tao véi day mot goc 60°. Thé tich khdi tir dien ACGS bang

3 3 3 3
a’\6 g v 26 c.y-aY3 p.v &6

36 18 27 12

AV =
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

CAU 9: Cho hinh chép S.ABC c6 tam giac ABC vudng can tai B, AC =a+/2, mit phing (SAC) vudng
goc véi mit day (ABC). Cac mat bén (SAB), (SBC) tao véi mit ddy cac goe bang nhau va bang 60°. Tinh
theo a thé tich VV cua khéi chép S.ABC.

3 3 3 3
A.V:\/ga B.V:‘/§a c:.vz‘/ga D.V:‘/§a
2 4 6 12

CAU 10: chép S.ABCD c6 day ABCD la hinh vudng canh a, SAB la tam giac can tai S va nim trong
mat phang vudng goc véi day (ABCD). Biét cosin ciia goc tao béi mat phang (SCD) va (ABCD) bing

217
17

Z=—_ . Thétich V cua khdi chop S.ABCD la

3 3 3 3
PRVEERVEY g v = AT v 3T p.v =&V
6 6 2 2
CAU 11: Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat, ASAB déu canh a nim trong mit
phiang vudng goc véi (ABCD). Biét (SCD) tao véi (ABCD) mot goc bang 30°. Tinh thé tich V cua

khéi chop S.ABCD.
3 3 3 3
af. B.V:af. C.Vzaf. D.V:af.

A V=

CAU 12: Trong khong gian Oxyz, cho cac diém A, B, C lan luot thay d6i trén cac truc Ox, Oy, Oz va
ludn thoa man diéu kién: ti s giita dién tich cua tam giac ABC va thé tich khéi tir dién OABC bang g

Biét réng mat phéng (ABC) lu6n tiép xtic v&i mot mit cau cb dinh, ban kinh ctia mat ciu dé béng
A. 3. B. 2. C. 4. D. L
CAU 13: Cho khdi tir dién ABCD c6 thé tich 2017. Goi M, N, P, Q lan luot 14 trong tim ciia cac tam
giac ABC, ABD, ACD, BCD. Tinhtheo V thé tich cta khéi tir dién MNPQ .
2017 4034 8068 2017

A ——. B. —. C. —. D. ——.
9 81 27 27

CAU 14: Cho hinh chdp tu gidc déu S.ABCD cé day ABCD la hinh vudng canh a, canh bén tao véi day
mot géc 60°. Goi M 1a trung diém cua SC. Mat phang di qua AM va song song voi BD cat SB tai E
vacit SD tai F . Tinh thé tich V khéi chép S.AEMF .
3 3 3 3
a'V6 gy -2V6 ey by = 3Y6
36 9 6 18
CAU 15: Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vudéng canh a, SA vudng goc voi day,
SA=av2. Goi B', D' 12 hinh chiéu cia A lin luot 1én SB, SD . Mt phing (AB'D’) cit SC tai C'. Thé
tich khdi chép SAB'C'D’ 1a;

2a°\3 2a°\2 a2 2a°\3

AV = . B.V = . C.V= . D.V = .
9 3 9 3

CAU 16: Cho hinh chop ti giac déu S.ABCD c¢6 canh day bang a, canh bén hop voi ddy mot goc 60°. Goi

M la diém dbi xang cia C qua D, N la trung diém SC. Mat phang (BMN) chia khéi chop S.ABCD

thanh hai phan. Ti s6 thé tich giira hai phan (phan I6n trén phan bé) bang:
7 1 7

A —. B. -. C. —. D.
5 7 3

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 13
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

CAU 17: Cho ti dién ABCD, trén céc canh BC, BD, AC lan luot ldy cac diém M, N, P sao cho

BC =3BM, BD :%BN , AC=2AP. Mt phang (MNP) chia khéi ta dién ABCD thanh hai phan c6 thé

tich 14 V,, V,. Tinh ti sé 2.
V2
AL_Z B. L_20 ch 3 p. u_15
Vv, 13 Vv, 19 V, 19 Vv, 19
CAU 18: Cho ti dién déu ABCD c¢6 canh bang 1. Goi M, N 1a hai diém thay d6i lan lugt thudc canh
BC, BD sao cho (AMN) ludn vudng goc véi mét phang (BCD). Goi V;, V, lan luot Ia gia tri 16n nhét va
gia tri nho nhat cia thé tich khéi ta dign ABMN . Tinh V, +V,.

a 2 g T2, c. V2. p. 2.
216 72 144 12

CAU 19: Cho hinh chop S.ABCD ¢4 thé tich bang V , ddy ABCD la hinh binh hanh. M3t phang (P) song
song véi (ABCD) cit céc doan SA, SB, SC, SD tuong tng tai M, N, E, F (M, N, E, F khac S va
khong nam trén(ABCD) ). Cac diém H, K, P, Q tuong tng la hinh chiéu vudng goc cia M, N, E, F
lén (ABCD). Thé tich I6n nhét cia khoi da dién MNEFHKPQ Ia:

A. gV. B. iV. C. ﬂV. D. gV.
3 27 9 9
CAU 20: Cho tir dién déu ABCD c6 canh bang 1. Trén céc canh AB va CD lan luot lay cac diém M va
N sao cho MA+MB =0 vad NC =-2ND. Mt phang (P) chia MN va song song véi AC chia khéi ta
dién ABCD thanh hai khéi da dién, trong d6 khi da dién chta dinh A cé thétich1a V. Tinh V .

2 12 72 V2

AV=— B.V=—- C.V=—o D.V=—
18 216 216 108

MQT SO CONG THUC GIAI NHANH THE TiCH KHOI CHOP

a2
12
» Cong thac 2: Vai tar dién ABCD ¢6 AB =a; AC =b: AD = ¢ d6i mdt vubng goc thi V = %abc
» Cong thac 3: Vai ta dien ABCDcO AB=CD =a;BC=AD=b; AC=BD=c
—v-32

> Cong thic 1: Thé tich tr dién déu canh a: Vs asc =

a 2 4+b%- (b2+c ~a )(a2+c2—b2)

> Cong thic 4: Khi chop S.ABC ¢6 SA=a;SB=b;SC=c,BSC=0,CSA=p,ASB=7y

=V= aTl?c \/1+ 2€050.c0SPCosy — €os’oL — Cos*B — cos’y

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 14



CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

GIAI CHI TIET
CAU 1: Chon D
o o AB = AC =3B
T gia thiét suy ra: AABC can tai A co: J2 .
BC :a\/i

Goi | la trung diém cia BC = Al L BC .Gia st H la truc tdm cua tam giac ABC.

Tathdy OA_L(OBC). Vi OB L (OAC)= OB L AC va AC L BH nén:

AC L (OBH)=OH L AC (1); BC L(OAl)=OH LBC (2)
1.. a

Tu (1) va (2) suy ra: OH L (ABC). Cé: Ol ZEBC =—2:OA.

2

= AAOI vudng cantai O = H la trung diém Al va OH =%AI =%.

2
Khi do: SABH =1SAB| =1lA|B| =l.a.ﬂ= a \/E
2 2°2 4 2 8
2
Vay thé tich khéi tir dien OABH 13: V :%OH-SABH =%-%-a gﬁ =

CAU 2 : Chon A

e Ké AH LSBtai H. Suyra AH L(SBC)=>d(A;(SBC))=AH

e Taco: 12= 12+ 12:>SA=a
AH® SA® AB
o fe 1 a’
e Theé tich khoi chop: V :ESABCD.SA:?.

7

48
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

CAU 3: Chen D

e Taco ABCD la hinh thoi canh a c6 ABC =120°nén BD =a, AC =av/3.

e Nhan xét BD L SC= ké OM L SC = (BDM) L SC do dé goc giita hai mat phang (SBC) va
(SCD) Ia BMD =120° hosc BMD = 60°.
e TH1: NéuBMD =120° ma tam gi4c BMD can tai M n BMO =60° = MO = BO.cot60° = ——

a3
6

e Matam giac OCM ddong dang véi tam giac SCA nén OM =%:> SA=ﬁ.

V3

e TH2: NéuBMD =60° thi tam giac BMD 1a tam giac déu nén OM = a-

e —=OM=0C vdlyvi AOMC vubdng tai M .
CAU 4: Chen A.

e Vi SAL(ABC) nén Vg 45 ==.5,c.SA, goc gilra SC va mit phing day ABC bang gdc giita SC

Wl

va AC bing géc SCA=60°.
e Trong tam gidc ABC vudng tai A c6: AC =+BC’—AB® =+/4a’—a> < AC =a+/3.

2
e Khidé: S, =~ ABAC =~ aay3 =2 e
2 2 2
e Trongtam giac SAC vubng tai A c6: SA=AC.tan SCA=a/3.tan60" <>SA=3a.

2 3
J DovayVS_ABC:%.¥.3a a;/ﬁ
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

CAU 5: Chon C

e  Taco SAL(ABCD)= Goc toabsi SC vamit phang (ABCD)la SCA=60°.

e  Laicd SA=ACtan60°=a+/6, SC =/SA? + AC2 =+/6a2 +2a® = 2a/2 .

2 2
Do dé ACZ:CH.SC:CS:E _AC"_2a

1
SC? 8a’ 4

d(H,(ABCD)) sH _3
d(H,(ABCD))zsc=Zjd(H’(ABCD))=—.

Thé tich caia khbi chép H.ABCD la V =34 5

CAU 6. Chon B

- 4 . [(SAB) L(ABCD)
e Goi H latrung diém AB,taco = SH L (ABCD).
SH 1 AB
, 1 1 ,a3 a3
e Taco: Vg s :ESABCD.SH =§a2.7= 5

CAU 7: Chon B

D*
e Goi H latrung diém cua canh AD.
e Do H lahinhchiéu cia S I1&n mat phang ABCD nén SH L ( ABCD).
e Canh SB hop vai day mot goc 60°, do do: SBH =60°.

2
o Xéttam giac AHB vudng tai A: HB = AH? + AB? = a2+(%J :#.
e Xéttam giac SBH vuongtai H:
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

e tanSBH =§_|I:I| < SH =BH.tanSBH < SH :%tanGO":

a/15
=

e Diéntich ddy ABCD la: S,,, =a°.

,a15  a’\/15

e Thétich khéi chop S.ABCD I&: V; secp = > -

1
SapepoH ==2a
ABCD 3

Wl

CAU8: Chen A

.. 1 ) 1 a’
L Ta co: SAABC :E.AB.BC:a :>SAACG ZESAABC :?.
e  Goi H latrung diémcua AB =SH L (ABC).
. Goi N la trung diém cia BC, | 14 trung diém ciia AN va K 1a trung diém cua Al .

o Taco AB=BN=a =Bl L. AN = HK L AN.
. Do AG L (SHK) nén géc gitra (SAG) va day la SKH =60°.

e TacsBl-lan=32 _pk-lp =ﬂ, SH = SK. tan60° = 26
2 2 2 4 4
1 a6

° Vay V =V s =Vs ace :é'SH'SAACG = 36

CAU9: ChonD

Taco: (SAC)L(ABC) va (SAC)n(ABC)=AC.
Trong mat phang (SAC), ké SH L AC thi SH L (ABC).
Goi |, K lan luot 1a hinh chiéu vuéng géc caa H [&n canh AB va AC thi

((5AB),(ABC))=SIH va ((SAC),(ABC)) = SKH .
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

AC.

e Khido6 tir gidc BIHK I hinh vudng canh % va SH  HI.tan60° = 23

i (a2) a3
A 1 1 ay3 |28 a’y3
e Vay Vg = §SABC SH <V = = .

32 4 12

CAU 10: Chgn A

B &
Goi H la trung diém AB—=> SH L(ABCD), K la trung diém CD =CD L SK

Tac6 ((SCD),(ABCD)) = (SK, HK)=SKH . cos SKH :% 5K = 3‘21_7

1 3
Lo =8 v oty o1 aVs . avIs
2 2 6
CAU 11: Chen B

e  Goi E latrung diém AB, SE = ¥ , SE L (ABCD) Goi G la trung diém cua CD.

. ((SCD),(ABCD)) = SGE =30°, EG = SE.cot30° = #ﬁ = %a =AD=BC=""

3a 3a’ 1 1 a3 3% a3
* = Sagco =AB.CD:a?—T :>V:§'SE'SABCD:§'T'7: 2

CAU 12: Chon B.

Ma SIH = SKH =60° nén Hl = HK = tir giac BIHK 1 hinh vudng = H 12 trung diém canh
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

Taco Sec _ Spec 3

Vonse ;SABC.d(O,(ABC)) d(0,(ABC))

Ma e — 3 e d(O,(ABC))=2.
OABC

Vay mét phang (ABC) ludn tiép xtc mat cau tam O, ban kinh R=2.
CAU 13: Chon D

V S 1 1

o AEE-—EO - :>VAEFG=ZVABCD
VABCD SBCD 4

[ ] .

Vyne SM SN SP 8 8 8 1 2
Tame _ O 98 9T _ 2 Vo=V ==V e = =V
V. SE SESG 27 AN T Q7 Aee T o7y A T gy aseo
o 2 n VQMNP 1 1
e Do mit phiang (MNP)//(BCD) nén —:§<:>VQMNP ==V e

AMNP

1 2 1 2017
QMNP :EE ABCD :E ABCD :7-

CAU 14: Chon D

e Trong mit phing (SBD):EF NSO =1.Suyra A M, I thang hang.

e Trong tam gi4c SAC hai trung tuyén AM, SO cit nhau tai | suy ra :_O
e LaicoEF/BD=E_SF_SL_2
SB SD SO 3

_2
&
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

SE SM 1 Vi SF SM

e Tacé: Vosem _ —==.
Vose SB SC 3 Vg SD SC

VS.AEM +VS.AFM — 1 VS.AEMF — l )
VS.ABC +VS.ADC 3 VS.ABCD 3

1
>
* Vay

e Goc gitra canh bén va day cua S.ABCD bing goc SBO =60° suy ra SO = BO+3 = H.

2
3
e Thétich hinh chép S.ABCD bing V; ,ucp :%so.sABCD _ave
a*\/6

18
e CAUI15:ChonC

e Vay VS.AEMF =

1 a2

e Taco: Vs o :g.az.a 2 =

e ViB', D' lahinhchiéucua A lanluotlén SB, SDnéntaco SC L(ABD').

e Goi C'la hinh chiéu cia A 1én SC suy ra SC L AC'ma AC'n(AB'D')=A nén AC'c(ABD)
hay C'=SC(ABD').

e Tamgidc SAC vudngcantai A nén C’ la trung diém cia SC .

SB' SA* 2a® 2

e Trong tam gidc vubng SAB' taco

SB?2 3a®’ 3’
. Vsmseo  Vsmse Vs 1 (SB’ SC’Jr SD’ SC'j _SB'SC’ 21 1 Viy V. a2
Vs agco Vs asco 2\.SB SC SD SC SBSC 32 3 SABCD 9

CAU 16: Chon A
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

e Gia str cac diém nhu hinh vé.

e E=SDNMN = E latrong tam tam gidc SCM , DF // BC = F la trung diém BM .

« Tact: (SD,(ABCD))=SDO- 60°:>so—i SO? +OF? =¥
2
zﬁ 2 4 Vinse MN MB MC 6
5 5 1 5 1 5a°./6
¢« =V =2Vypae =—-=-d(M,(SAD))- = Sepe = —-4h-=Seup = o
BFDCNE ~ = VMNBC ~ ( ( )) 5 JsBC T 1g 5 JSAD 72
1 7a%/6
* Vs.ascp ZESO'SABCD = 6 :>VSABFEN =Vs ascp —Veroene B
e Suyra: VsareN _I.
BFDCNE S

CAU 17: Chon B

e Goi Vygep =V, I =MNNCD, Q=1PNAD tacé Q=AD(MNP).
e Thiét dién cua ta dién ABCD duoc cat boi mat phang (MNP) 1a ti giac MNQP.

e Ap dung dinh Ii Menelaus trong cé4c tam giac BCD va ACD ta co:
NB IDMC _, _ID_1 .IDPCQA , _ QA

o WM 1Pt 2R =N _y.

ND IC MB IC 4 IC PA QD QD
o Ap dung bai toan ti s thé tich caa hai khbi chop tam giac, ta co:

Vaeo AP AQ 2 2 2 1, 2., 1
° = . ===V ==V =—V .SuyraV ==V-—=-V ==V,

Ve AC AD 5 =~ @ g5 AP g Y18 veoe =3V 715" T
e va Voue = SULL. = Veune ZEVCBNA = EV :

Vegs CB CA 3 3 9
19 26 .V, 26

o SuyraV, =V eooc *Veunr = 45V Do dé V, =V -V, :EV Vay Vi o
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

CAU 18: Chon A

M

C
e Goi H latam tam giac BCD,tacé AH L(BCD), ma (AMN)_L(BCD) nén AH —(AMN) hay
MN luén di qua H .

e Tacd BHz?:AHzx/ABZ—BHZZ 1—%:£.
J2

BM.BN.sin 60° :E BM.BN .

|6 e

N -

e Thé tich khéi chop ABMN 1 V :%.AH -

Wl

3
e Do MN luén diqua H va M chay trén BC nén BM.

BN 16n nhat khi M =C hoic N =D khi d6
v Y2.
24
e BM.BN nhé nhét khi MN//CD khi BM = BN :%:,vz zg.vay V.4V, :%.

CAU 19: Chon C

e Ditk =S’;5_'\:' Taco: MNEF va ABCD dong dang véi ti sé k :SS—I\: (0<k<1).

* Dodo6 Sy = kzsABCD '

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 23



CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

MH MA SA-SM _
SA SA

1-k

e Goi S| la duong cao cua S.ABCD. Ta cé:
'VMNEFHKPQ = Syner-MH :SABCD'kZ'(l_k)'SI :3\/-k2-(1_k)

3
. =y.k.k.(2—2k) SX(MJ _Ay
2 2 3 9

e Vay thé tich 16n nhat caa khéi da dién MNEFHKPQ [a gv khi k =2-2k <k =§ .

CAU 20: Chon B

e Tu N ké NP//AC, Ne AD. Tir M ké MQ//AC, Q e BC . Mit phang (P) la MPNQ

. 1 V2
e Taco VABCD = 5 AH 'SABCD = E Y :VACMPNQ = Vawpc +VMQNC +VMPNC
AM AP
AB 'E'VABCD =
1 1CQ CN 11 2 1
MONC — EVAQNC = EE'E'VABCD = EE '§VABCD = EVABCD

2 21 2 1AM 211 1
VMPNC = EVMPCD = §'§VMACD = E-EE-VABCD =

1

VABCD = gVABCD

o Taco Ve = %%

oV

= §-§EVABCD = §VABCD

X 1 1 1 11 1142
Vay V :(§+g+§jVABCD =V :EVABCD :m .
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

CAC DANG HINH KHONG GIAN THUONG XUAT HIEN TRONG PE THI

CAU 1: Xét tir dién O.ABC c6 OA, OB, OC d6i mot vudng goc. Goi o, B,y lan luot 12 goc gitra cac duong
thing OA, OB, OC vé6i mit phing (ABC). Khi o6, tinh gia tri nho nhat cua biéu thuc sau
M = (3+cot’a)(3+cot’B)(3+cot’y)

A. Sé khac B. 483 C. 48 D. 125

CAU 2 : Cho hinh chép S.ABC c6 ddy 1a tam giac ABC déu, dudng cao SH véi H nam trong AABC va
2SH =BC,(SBC) tao véi mat phang (ABC) mot goc 60°. Biét c6 mot diém O nam trén dudng cao SH sao
cho d(0;AB)=d(0;AC)=d(O;(SBC))=1. Tinh thé tich khdi cau ngoai tiép hinh chép da cho.
A 25675. B. 12575. C. 50075. D. 3437‘C.
81 162 81 48
CAU 3: Xét khéi tir dién SABC c6 canh SA, BC thoa man: SA? + BC? =18 va céc canh con lai déu bang 5.

Biét thé tich khdi tir dién SABC dat gid tri 16n nhét c6 dang: V., =$; x,y e N*; (x,y)=1. Khi d¢: x,

y thoa man bat dang thirc nao duéi day?
A. X+Yy®—xy>4550. B. xy+2xy > 2550. C. x*—xy+y®<5240. D. x*-y>19602.
CAU 4: Trong mit phang (P) cho tam gi4c OAB can taiO,OA=0B = 2a, AOB =120°. Trén duong thang

vudng géc véi mat phang (P) tai O ldy hai diém C, D, nam vé hai phia cia mat phang (P) sao cho tam giac
ABC vuéng tai C va tam giac ABD déeu. Tinh ban kinh mat cau ngoai tiép ta dién ABCD.
5a/2

3av2 B. a2 C. 5a/2 D

2 3 2 3
CAU 5: Cho hinh chop S.ABCD c¢6 déy la hinh vudng canh 2a, tam giac SAB déu, goc gitra (SCD) va
(ABCD)bang 60°. Goi M 1a trung diém cua canh AB. Biét hinh chiéu vudng gdc ciia dinh S trén mét phang
(ABCD) nam trong hinh vudng ABCD. Tinh theo a khoang cach giita hai duong thang SM va AC

a5 5a+/3 2a/15 2a/5
A — C. D.
5 3 3 5

CAU 6: Cho hinh chép S.ABCD ¢6 day ABCD 14 hinh chit nhat tim O, AB = a, BC =a+/3. Tam gi4c SAO
can tai S, mat phang (SAD) vudng goc véi mat phang (ABCD), gdc gitra duong thang SD va mat phang
(ABCD) bang 60°. Tinh khoang cach giita 2 duong thang SB va AC

A # 3a 3a

A

B.

B 2 c. 2 D, 22
2 2 4

CAU 7 : Cho hinh chép S.ABCD c6 d¢ay ABCD la hinh thoi canh a va BAD =60°. Hinh chiéu vudng goc
cua S trén mat phang (ABCD) tring véi trong tam cua tam giac ABC. Goc giita mat phang (SAB) va
(ABCD) bang 60°. Khodng cach tir diém B dén mat phang (SCD) béng

A. V212 B. V212 C. 3J7a D. 37a
14 7 14 7

CAU 8 : Cho hinh chép S.ABC c6 day ABC la tam giac vudng can tai B,BC =a. Canh bén SA vudng gdc
v6i mit phang (ABC). Goi H, K lan luot 12 hinh chiéu vudng goc cua A 1én SB va SC. Tinh thé tich cua khoi
cau tao bai mat cau ngoai tiep hinh chop A.HKB.

3 3 3
A. 2733 B. % C. % D. ‘/E;Ta .
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CAU 9: Cho hinh chép S.ABCDc6 day ABCD Ia hinh chit nhat AB=a, AD =a+/2 . Goc giita hai mit
phing (SAC) va (ABCD) bang 60° . Goi H 14 trung diém ctia AB . Biét rang tam giac SAB can tai H va
nam trong mat phang vudng géc véi day. Tinh theo a ban kinh mat cau ngoai tiép hinh chép S.HAC

A 9/2a B J62a c J62a D J3la
A 8 16 8 -7
CAU 10:Cho khoi chop S.ABCD c¢6 day la hinh vuong canh a, SA vudng goc véi mat phang day va khoang
V2

céch tir A dén mat phiang (SBC) béng aT' Goi M la diém thudc canh SD sao cho SM =3MD. Mat phing

(ABM) cit canh SC tai diém N. Thé tich khéi da dién MNABCD bing
3 3 3 3
7 g, 152 c 17a D 11
A 2 32 32 96
CAU 11 Xét khoi chop S.ABC c6 day ABC la tam gidc vubng céan tai A, SA vudng goc véi day, khoang
cch tir A dén mat phang (SBC)bang 3. Goi « la goc giita hai mat phang (SBC)va(ABC) , tinh cose khi
thé tich khéi chop S.ABC nho nhat.

e 2

A. cosw:1 B. cosa=— C.cosa=— D. cosoz:g
X 3 3 2 , 3
CAU 12: Cho hinh chép S.ABCD c¢6 day 1a hinh thang vuong tai A va B. Hinh chiéu vudng goc cua S trén
mit ddy (ABCD) tring Véi trung diém AB. Biét AB=a,BC=2a,BD=a+/10. G6c giira hai mat phing
(SBD) va mit phang day 1a 60°. Tinh thé tich V cua khdi chép S.ABCD theo a.

3 3 3 3
A.V:3\/Z_Oa B.V:\/?a C.V:@a D.V:‘/§a

CAU 13: Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang vuong tai Ava B, AB=BC=a, AD=2a,
SA vubng géc véi mat day (ABCD, SA=a. Goi M, N lan luot I trung diém cua SB, CD. Tinh cosin cua
goc gitra duwong thang MN va (SAC).

A2 g, Y55 c. 35 p. L.
NG 10 10 \5

CAU 14: Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh chir nhat, AB =2a,BC =a. Hinh chiéu vudng goc
H cua dinh S trén mit phang day 1a trung diém cia canh AB, goc giira duong thang SC va mat phang day
bang 60°. Tinh cosin gdc gitta hai duong thang SB va AC.

2 2 2

N
A.E B.ﬁ C.ﬁ D.ﬁ

CAU 15: Cho hinh chép S.ABCD c6 day hinh chit nhat, AB =a; AD = 2a. Tam giac SAB can tai S va nam
trong mat phang vudng goc véi ddy. Goc gitra duong thang SC va mit phang (ABCD) bang 45°. Goi M Ia

trung diém ciia SD. Tinh theo a khoang cach d tir diém M dén mit phang (SAC)

A d:a\/ng B d- 2a\8/Z;315 C de 2a\8/15513 D. d:a\/;gﬂ
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GIAI CHI TIET
CAU 1: Pap 4an D
e Goi H Ia hinh chiéu ctia O 1én (ABC) = Ha tryc tam AABC

e Tacé OA;(ABC)=(OA;AH)=0OAH =a; tuong tw OBH =B;OCH =y

1 1 1 OH?> OH? OH?

e Laico = + + = + +
) OH®> OA* O0OB®’ 0OC* OA* 0B* O0C’

=1=sin*a+sin’p+sin®y=1

X,¥,2>0
. Détx:sinza,y:sinZB,z=sin2y:>{ y :>1:x+y+zz3,3/xyzc>xyzs2—17

X+y+z=1

e Khido |v|=(2+ ! j(2+ 1 j[er 1 jz(zﬁ)[zﬁj(hl}
sin® a sin“ sin®y X y z

:8+4{£+£+lj+2(i+i+£]+L

X Yy z Xy Yz Xz) Xyz
[
>8+ 36 + 18 + 1 28+§+§+i=125
X+Y+Z Xy+Yyz+zX Xyz 1 1 1
3 27
Viy M, =125,

CAU 2 : Pap 4n D.
e Duyng hinh nhu hinh bén vdi
e HE L AB;HF L AC;HM 1 BC.
e Taco6: OE = OF=0K=1;SMH =60°
e Pit BC=2a=SH=a;HSM =30’
a 2a
NG

V3
e SOsin30°=OK=1=S0=2=0H=[a-2|

‘ :>HE=m:AH=a«/§—%=%

1-(a-2)
e Laico: sinEAH == = & _ (a-2) <3’ =1-(a*-4a+4) —a=>,
2 AH 2a 2
3
e Trén AM l4y diém P sao cho BPC =120° = ABPC nJi tiép.
SAAPSM SA? 7 4 343n
e Khidd Rgape =Repp = = =— =V_=-nR%= .
SABC T TTSAP T 9 APSH  2SH 4 © 3 48

e Tacé: HMtan30° =SH = HM =

S

CAU 3: Pép 4n A.
1SA

LSA:SAJ_(BIC) Va Vs e = Va e

\ , Bl
e Goi |, H lan lugt 1a trung diém cua SA, BC. Ta co {C

e Dit SA=a,BC=h, theo gia thiét ta dugc a+b* =18.

2 2
e Laico Bl=+/SB2—SI =\/25—‘3‘z=\/100 a

2

2 2 2 2
e VaIH=+IB?-BH? =\/1004—a _b_=\/100——a—b.

4 2
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e Dién tich tam gi4c IBC 13 S, .. = %.IH.BC =Y 100-a% —b?.
e Suyra Vg =Vape = la b\/100 a’ - \lloo—a2 —b?.
o Khi d6, thé tich khdi chop S.ABC 13 V; see = 2Vs g = %\/100—a2 —b?.

2 2
e Tacoab< 2b v<a+b J100—a2—b 18\/100 18 3‘/_ X*/_ { .
y=

4

e VAy X+Y —xy:4+822—4.82:64OO>4550.
CAU 4: Pap an A
C

D

e Goi M la trung diém ctia CD khi @6 MC = MD; MA= MB

e Tacd AB=+OA2+0B2—20A0BCcos A =2a+/3:0l =

_al3DI AB\/_

—3a=CO =a+2: DO =2a+2

e Khidoé OC.OD =0B?* = ABCD vudng tai B. Suy ra MC = MD = MB

Vay M |a tim mit cau ngoai tiép tr dien ABCD Khi do R = C2D _ocC ; DO _ Baf

CAU 5: Pap 4n A
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e Tachd: SM? :(Za)z—az—:%a2 va SM? =MN?+SN?—-2MN.SN cos60°

¢ 3’ :(Za)2+SN2—2.2aSN.%<:>SN2—2aSN +a’=0<(SN-a)’=0< SN =a

. 5H=SNsin60°_i MP=+a?+a? =aV2 ; HN=SNc0360°=%:> HO=a—%=%
oM a 2 2
TacO) ——=—==nén d(O;(SMP))==d (h;(SMP
2
e PN=+va’+a’=ay2.Ma KH _MH
PN MN
. kuMH o 2 522 12= 12+ 12= t 1 2:»|H=3"J‘*/g
MN 2a 4 IHZ HS? HK (aﬁJ [3&/5} 10
2 4

CAU 6: Pap an D ’ »
Goi H Ia hinh chiéu vubng goc cua S trén mat phang (ABCD)
Tacod SA=SO= ASHA =ASHO(c-g—c)=HA=HO

— AHAO cén tai H, c6 {HAO:% S HA- 2 np-2&

OA=a V3 NE]
Xac dinh goc SD;(ABCD)=SDH =60°=SH =2a
Qua B ké duong thang d//AC, K 1a hinh chiéu cta H trén d

= AC//(SBK)=d(SB;AC) =d(AC;(SBK)) =d(A;(SBK))

Mt khéac SE:,S;_ﬂ:d(A;(SBK))zgd(H;(SBK))
Vay d(A (SBK))—%%=%3d(SB;AC)=3—a

CAU 7 : Pap an C
e Goi Ilatrong tdm cua tam giac ABC, H Ia hinh chiéu vudng goc cua | trén

e = (SAB);(ABCD)=SH;HI=SHI =60°

e Ma IH:}d(C;(AB)) 123 a3 _ g izngoe 2Y3_2
3 32 6 6 2
e KéIKLCD;IE LSK= IE L(SCD)=d(l;(SCD))=IE
e Maik-2q(B(cp))-22B 2B _ e SUK__ay
3 3 2 3 JSP+IK2 7
3 a7
Vay d(B;(SCD))==d (I; (SCD )) ==
» Vay d(Bi(SCD)) = 7d 1 (€D )= =

CAU 8 : Pap an D
e Theo gia thiét, taco ABC =90°va ABC =90°  (1).
AH 1 SB
BC L AH (BC L(SAB))
e Tur(1), (2) =badiém B, H, K ciing nhin xuéng AC dudi mot goc 90°.
e Nén hinh chép A.HKCB noi tiép mat cau tam I 1a trung diém AC.
AC AB\2 a2

2 2 2

= AH 1 (SBC)= AH LHC (2).

e —=R=
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J2ra®
5

e Vay thé tich khéi ciu V = %ERS _
CAU 9: Pap 4n C

e K& HK L AC = AC L (SHK)= (SAC);(ABCD) = SKH = 60°

e Tam giac HACc6 AH :%,ch%ava AC =a+f3

e Ban kinh duong tron ngoai tiép AHAC 12 Ry, = HC  _ 3a+/6
2sinHAC 8
e Va HK —d(H;AC)-Ld(B:ac)— 1. ABBC a6
2 2 JmB2+BC2 2
2

e Tam gidc SHK vudngtai H, c6 SH =tan SKH x HK :aT

> 2 2
i VayR: REHAC SH =\/(3a\/€j +%(a\/§J =\/6_2a

4 8 2 8

CAU 10:Pap an D

aJ_

e Ké AHLSB=d(A,(SBC))=AH ==~ = ASAB vudng cén tai A=SA=a

1 1 a’ SM_SN _3
. :>VS_ABCD:g.SA.SABCng.a.a ey Ké MN//CD = 0 "sc- 1

i 1
* Taco: Vsapp = Vspep = EVSABCD
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VS.AMNB _ VS.ABM + VS.BMN _ l[VS.ABM + VS.BMN J 1 (SM SM SN] 1 (3 3 3) 21

. Vs asco 2V pep 2\ Vopeo  Vsaso ) 2\SD SD SC) 2\4 44) 32
Vunagco _ 11 11 a°® 11a°
Vorer 32773273 96
S.ABCD
11 11 a° 11a°

Vay VMNABCD = EVS.ABCD :E- 3 = 96

CAU 11: Pip an B

) S . |BCLAM
e Goi M la trung diém cua BC ta co: = BC L (SAM)

BC LSA
Trong (SAM)ké AH LSM = AH L BC= AH L (SBC)= AH =3

(SBC)(ABC)=BC

AM 1 BC = ((SBC);(ABC))=(AM;SM)=SMA=q "
SM L BC
e sam="H_ 3 _pcosam=_%
SIna  SIna sina

1

:>SABC=§AM.BC=%. 3 6 _ 9

sina sina. sin®a

e Trong tam giac vubng SAM c6: SM = AM =— 3
sino.  sino.cosa
L SA = oM _AME — \/ 9 _3Jl-cos’a _ 3
sin’a.cos’o. sin‘o.  SiNa.COSoL  COSaL
[ ]
1 3 9 9

1
=V ==SAS,..=-. ) =
SABC T 3 ABC ™ 3" cosaL sin® o (1— coszcx) cosaL

e Dit t=cosa(0<t<l)=f(t)=

(R 20 e 2

3 8 3
= min f(t)=f ﬁ
xe(0;1) 3
CAU 12: Pap an D.

e Dung HK 1 BD, do SH 1 BD nén ta cé:
e (SKH)LBD = Goc giita hai mat phang (SBD) va mét phing déay la SKH = 60°.
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° La| ch: AD= BDZ_ABZ :3a,HK=ld(A BD) 1ABAD 3a .
2 2 BD 2410
3
e Do do SH=HKtan0® = 293 vay v=1ADFBC ppgyy 2 V80,
2J10° 3 2 8

CAU 13: Pap an B.

B c

e D2 thdy CD L (SAC)=> cos(MN;(SAC))=sin(MN;CD).
e Goi H la trung diém cua AB = MH L (ABCD)

e Tam gitc MHN vudng tai H, c6 MN = +/MH? + HN? :@.
J6

e Tam giac MHC vuong tai H, c6 MC =+MH? +HC? = aT

MN? + NC? — MC? 3[
2.MN.NC '

* Vay cos(MN;(SAC))= sin MNC = v1—cos?MN _\/_.

CAU 14: Pap 4n A

e Tam gidc MNC, c6 cosSMNC =

e Céchgiai: HC=+BH2+BC? =/a>+a’ =a/2
e Taco (SC;(ABCD))=(SC;HC)=SHC =60’

Xét tam giac vudng SHC c6 SH = HC.tan60° =a+/2.4/3 =a/6

AC=+AB? +BC? =43’ +a’> =a+/5
SB=+/SH? +HB? =+/6a%+a% =a/7

e Taco:

SB.AC =(SH + HB).AC = SHAC + HEAC = HBAC
e Taco: 0

SB.AC = HB.AC.cos(HB; AC) = HB.AC.cos BAC = HB.AC. ﬁ—g =a.2a=2a’

SB.AC 23’ 2

SBAC av7av5 <35

o Laico SBAC=SB.ACcos(SB; AC) = cos(SB; AC) =

CAU 15: Pap an D
e Taco (SC;(ABCD))=(SC;HC)=SCH =45°
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e =>ASHCvubng can taiH = SH=HC =+BC?+BH? = @

e d(M;(SAC))= %d(D;(SAC)) = %d(B;(SAC)) =d(H;(SAC))

e Trong (ABD)ké HI L AC,trong (SHI)ké HK LSl ta co:

AC L HI
. = AC L (SHI)= AC L HK = HK L (SAC) = d(H;(SAC)) = HK
AC 1 SH
a
. Tacé:>AAHI~AACB(gg):>ﬂ—ﬁ:>HI—_2a.2—i
' BC AC a5 b
1 1 1 1 1 89 a17  a+/1513
* DTt et 2 s~ K= =
HK? SH? HI? 17a® a’ 17a J39 89
4 5
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CHU BE 2: THE TICH KHOI LANG TRU

VI DU 1: Cho hinh ling try dimg ABC.A'B'C’ ¢6 day ABC la tam giac vudng, AB=BC =a. Biét rang
goc gitra hai mat phang (ACC')va (AB'C’) bang 60°. Tinh thé tich khdi chop B'.ACC'A’.

3 3 3 3
AL B. 2. c. 2. p, &8
3 6 2 3
Loi giai
Chon A
A B
B
A
M
o
Goi M la trung diém caa A'C’. Do tam giac A'B'C’ vubng can tai B’ nén
B'M L AC' = MB' L(AA'C'C). Thé tich khdi chép B.ACC'A’ 1a Vg puce = % B'M.AA'AC .

av2

Taco BM==%, AC —ay/2. Do MB' L (AA'C'C)=MB' L AC'. K¢
MK L AC' = B'K L AC'. Vay gdc giita hai mat phang (ACC') va (AB'C’) la
MKB' = MKB' =60°.

Trong tam giac vuéng MKB'ta c6 tan 60° = MB = MK = MB =ﬁ.
MK tan 60° 6
a\/6
Trong tam giac vuéng MKC'ta c6 tan MC'K = MK = MK = 6 = Q
KC o Jme*-mK? - J2a’ Ga’ 2
4 36

Mat khéc trong tam giac vubng AA'Ctacd AA'= A'C.tanMC'K = %a\/ﬁ =a.

1 1 a2 al
—.aJ2=—.
2 V2 3

Vay Vo ee =5 BMAAAC =Za

VI DU 2. Cho khdi lang try ding ABC.A'B'C’ c6 day ABC la tam giic cin véi AB=AC=a,
BAC =120°, mit phéng (A'B'C’) tao v6i day mot goc 60°. Tinh thé tich V ciia khéi lang try di cho.
3a° 9a° a’\3 3./3a°
g

AV =—0: B.V=—. C.V= . D.V=
8 8 8

Lai giai
Chon C
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' D’
Goi M, I, 1" lan luot 14 trung diém ciia AC', BC, B'C'.
D la diém d6i xtimg véi A qua |, D' 1a diém doi xtmg véi A" qua |’
Khi d6 mit phang (A'BC')=(A'BDC’).

= goc giltamit phang A'BC’ véi ddy 1a goc gitra mat phang (A'BDC') véi ddy.
Ta c6 tir giac A'B'D'C’ 1a hinh thoi

Vi B'/A'C’ =120° nén tam gidc A'C'D’ 1a tam giac déu canh bang a = D'M L AC'.
Ma A'C' L DD’

Nén A'C' L DM
Vay goc giita mat phang (A'BDC’) vd¢i day 1a goc DMD' =60°
om =23 ¢y
Xét tam gide AC'D', 6 2 = CB' =a3
! a
A =2
2

Xét tam giac MDD’ vudng tai D’ ¢6 DMD'=60° =DMD’ 1a nira tam giac déu c6 duong cao DD’

:>DD’:D'M.\/§:3§.

1 et la a2 3
S.xec =5 AI'BC :E.E.aﬁ: ;/_,
2 3
Ve e ZESAAIB@.DD':La \/§3_a: a \/g
| 3 34 "2 8

VI DU 3. Cho khéi tru ditng ABC.A'B'C’ c6 déy la tam gidc déu. Mt phang (A'BC) tao véi ddy mot
g6c 30° vatam giac A'BC cd dién tich bang 8a*. Tinh thé tich V cua khéi ling tru di cho.
A.V =83a%. B.V =2/3a°. C.V =644/3a°. D. V =16+4/3a°%.

Loi giai
Chon A
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Goi H la trung diém BC = AH L BC.

AN 1(ABC)
Ta lai co: = BC 1L AA’
C < (ABC)
— goc giira (A'BC)va (ABC) la 30°.
Goi BC =2x, theo dé ta co: AH :X\/g = A'H =+ AA? + AH? =2x.
AA’ = AH .tan(30°) = x

Svee =8a’ = % BC.A'H =8a’ = %.ZX.ZX =8a’ = x=2a.

Vay thé tich can tim: V =S, .AA = [(4a)2 .?j.Za =8/3a°.

VI DU 4: Cho hinh ling tru ding ABC.A'B'C’ c¢6 day ABC latam giac vudng tai A, AC =a, ACB =60°.
Puong thang BC' tao véi (ACC'A") motgoc 30°. Tinhthétich V' cua khdi tru ABC.AB'C'.

3
AV =a%J6. B.V:af. C.V =32°, D.V =a%/3.
Loi giai
Chon A.
C B

60° -

fe) 2

A i} -
307%

Xét tam gidc ABC vubng tai A ta co:
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1 a’\3
S

tan 60° :%3 AB =a+/3. Khi d6 S,q =~ AB.AC =
Ta c6 hinh chiéu vudng gdoc cia canh BC' trén mat phang (ACC'A’) la AC'. Khi d6 géc
BC'A=30°. Xét tam gidc ABC' vudng tai A ta co:

tan30°=£: AC' =3a.
AC'

Khi do: CC'=+/AC2 — AC? =2a/2. Vay V,qc wae = CC'.Suae =a°V6 .

VI DU 5: Cho hinh lang tru ding ABC.A'B'C’ c¢6 day ABC la tam giac can, véi AB= AC =a va goc
BAC =120°, canh bén AA'=a. Goi | la trung diém cua CC’. Cosin cua goc tao bai hai mat phéng
(ABC) va (AB'l) bang

AL p. 338 c. 0. p, 330,
11 11 10 10
Loi giai
Chon D

Tacé BC? = AB? + AC*—2AB.AC.cosBAC =a’® +a? —2.a.a.[—%j —3a’ = BC =a/3.

Xét tam giac vudng B'AB c6 AB'=+/BB"? + AB2 =+/a’ +a> =a+/2.

a> a5
=

Xét tam giac vudng IAC c6 IA=+/IC*+ AC* = a2+I ="

2
Xét tam giac vudng IB'C’ ¢6 B'l =yB'C'*+C'l° :\/@ - a\él_i%_

2 2
Xét tam giac 1B'A c6 B'A* + 1A% =2a° +5% _1%

=B'l> = AIB'A vudng tai A

1 1 a5  a%J10
=S.,=—AB' Al == aJ2.— = )
TA 2 2 V2 2 4
2
Lai cO S,z :%AB.AC.sin BAC :%a.a.% _a f

Goi goc tao bsi hai mat phang (ABC) va (AB'l)la « .
Tacé AABC I hinh chiéu vudng goc cua AAB'I trén mat phiang (ABC).

2 2
Do do SABC :SIB'A'Cosa = a ) 3 = a ;{E.COSQ :>C050{:—\§-%_0.

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 37



CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

BAI TAP REN LUYEN

CAU 1: Cho lang try dung ABC.A'B'C’ day la tam gidc vudng can tai B, AC =a+/2, biét goc giia
(A'BC) va day bang 60°. Tinh thé tich V cua khéi lang tru.

a3 a3 a3

AV = . B.V= . C.V= . D.V =
2 3 6 6

CAU 2: Cho lang try ding ABC.A'B'C' c6 day la tam giac ABC vudng can tai A, canh BC = a6 . Goc
gitta mat phang (AB'C) va mat phang (BCC'B') bang60°. Tinh thé tich V cua khoi lang tru
ABC.A'B'C'?

2a°\/3 a’\3 3a%/3 3a%\/3

AV = : B.V = . C.V= . D.V= :
3 2 4 2

CAU 3: Cho hinh lap phuong canh 2a. Tam cac mat caa hinh lap phuong 1a dinh caa mét hinh bat dién déu.
Tinh tong dién tich tat ca cac mat cua hinh bat dién déu doé.

A. 32’ B. 8./3a°. C. 24/3a°. D. 44/3a%.
CAU 4: Cho khéi lang try dung ABC.AB'C’' c¢6 day la tam giac can ABC véi AB=AC =2x,
BAC =120°, mat phang (AB'C’) tao véi ddy mot géc 30°. Tinh thé tich V' cua khéi lang tru da cho.

3 3 3
A v =2 B.V=x. cv=3X p.v =X
3 16 8

CAU 5. Cho khdi lang try tam giac ABC.A'B'C’. Goi M, N lan lugt 1a trung diém cua BB’ va CC’. Mat
phang (A'MN )chia khoi lang tru thanh hai khéi da dién. Goi V, Ia thé tich cua khoi da dién chia dinh B va

V, 12 thé tich khéi da dién con lai. Tinh ti s6 "1
2
2. ch_3 p. i 3
VZ VZ

vV, 7 Vi
. >

A L =—. B
v, 2 v,

CAU 6: Cho lang try ding tam giac c6 d6 dai cac canh day 1a 37cm; 3cm; 30cm va biét tong dién tich cac

mat bén 1a 480cm?. Tinh thé tich V cua ling try do.

A.V =2160cm®. B. V =360cm?®. C. 720cm®. D. V =1080cm®.
CAU 7:Cho lang try ding ABC.A'B'C' c6 canh BC=2a, g6c giira hai mat phing (ABC) va
(A'BC)bing 60° Biét dign tich ciia tam giac AA'BC bdng 2a’. Tinh thé tich V cua khéi lang tru
ABC.A'B'C'

23.3 a3\/§

A.V =3a’. B.V =a’\3. C.V:T. D.V = 3

CAU 8: Cho hinh ling tru ding ABC.AB'C’' ¢6 AB=1,AC=2, BAC =120°. Gia sit D la trung diém
ctia canh CC' va BDA' =90°.Thé tich cuia khéi lang try ABC.A'B'C’ bang

A 25, B. Ji5. c V5 D. 3Ji5.

2
CAU9: Cho hinh lang try dimg ABC.A'B'C’ c6 day ABC la tam giac vudng tai C, ABC =60°, canh
BC =a, duong chéo AB' ciia mit bén (ABB'A’) tao véi mat phang (BCC'B') mét goc 30°. Tinh thé tich
khéi ling try ABC.AB'C’.
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3 3
A.a*/g. B. a6 . c.a‘/g. D. a%/3.

3 3
CAU 10: Cho liang try ding ABC.AB'C’ c6 day la tam giac vuong tai A, AC=a, ACB=60°. budng

chéo BC' cua mat bén (BCC'B') tao véi mat phang (AA'C'C) mot goc 30°. Tinh thé tich ciia khdi lang tru
theo a.

a’\/6

2

A. B.

3 3
2*/36"" . C. a;/E' D. a°\6 .

CAU 11. Cho hinh lang tru ding ABC.A'B'C’ c6 day la tam giac vudng can dinh A, mat bén 1a BCC'B’
hinh vudng, khoang céch giita AB’ va CC’ bang a. Thé tich cua khéi lang tru ABC.A'B'C’ la:
3 3 3
A.af. B.af. c.af.

D. a°.

CAU 12: Cho hinh hop dung ABCD.A'B'C'D’ c6 day 1a hinh vudng canh a, goc giira mat phing (D'AB)
vamit phang (ABCD) bing 30°. Thé tich khéi hop ABCD.A'B'C'D’ bing

3 3 3
A alf. B. a’/3. C.af. D.af.

CAU 13: Cho lang try ding tam gidc ABC.A'B'C’ c6 tat ca cc canh déu bing a. Mot mat phang di qua
A'B’ va trong tam tam giac ABC, cat AC va BC lan luottai E va F . Thétich V cua khoi C.AB'FE la:
5a°\3 5a°\/3 a’\3 5a°\3

AV = . B.V = . C.V= . D.V=
o4 18 27 27

CAU 14: M6t nha kho cé dang khéi hop chit nhat deng ABCD.A'B'C'D’, nén la hinh chir nhat ABCD c6
AB=3m, BC=6m, chiéu cao AA'=3m, chip thtm mot ling tru tam giac déu ma mot mat bén la
AB'C'D’ va A'B’' la mét canh day cia lang tru. Tinh thé tich ctia nha kho ?
9(12++/3 27(4++3
A.(—)ms. B.me. C. 54m’. D.Mm?
2 2 2
CAU 15: Cho khdi lang tru ding c6 day ABC la tam giac vuéng tai B, AB=BC =2a, AA'= a3 . Tinh
thé tich VV  caa khéi chop ABCC'B’ theo a.
2a°\3

3
A.V:433‘/§. B.V =a’\3. C.v="0 D.V =2a*\/3.
CAU 16: Cho ling try dang ABC.A'B'C’ c6 day la tam giac vuong tai A, AC =a, ACB =60°. Puong
chéo BC' ciia mat bén (BCC'B’) tao véi mat phang (AA'C'C) mét goc 30°. Tinh thé tich cia khéi lang

tru theo a.

A

@’V g, 262 c &V D. a®/6.
2 3 3
CAU 17. Cho hinh lang tru ding ABC.AB'C’' c¢6 day ABC la tam giac vubng tai A,
AC =a, ACB =60°. Puong thang BC" tao vsi (ACC'A’) mot goc 30°. Tinh thé tich V cua khdi try
ABC.A'B'C'.

a’\3

AV =a’\6. B.V = 3 C.V =3a% D.V =a’y3.
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CAU 18. Cho hinh lang try ding ABC.A'B'C’ c6 day la tam giac vudng can dinh A, mit bén la BCC'B' 1a
hinh vudng, khoang céch giita AB’ va CC’ bang a. Thé tich cua khéi ling tru ABC.AB'C’ la

3 3
\/ia . B. \/2a°. C. «/§2a .

CAU 19: Cho hinh ling tru ding ABC.A'B'C’ ¢6 day ABC la tam giac vudng cin tai C v6i CA=CB=a.
Trén duong chéo CA’ lay hai diém M, N. Trén duong chéo AB’ lay dugc hai diém P, Q sao cho
MNPQ 1a tr dién déu. Tinh thé tich khéi ling tru ABC.AB'C’.

a’ al

A —. B. a°. C. —. D. 2a®.
6 2

A. D. ad.

CAU 20: Cho lang try dang ABC.A'B'C’ c6 thé tich V. Biém M Ia trung diém canh AA". Tinh theo
V thé tich khéi chép M.BCC'B' .
A B V. c. L.
3 4 3

CAU 21: Cho hinh lang try dung ABC.A'B'C’ c6 day ABC la tam gidc déu canh a. Khoang céch tir tm

D. L.
2

O cua tam giac ABC dén mit phang (A'BC) bing %. Thé tich khéi lang tru bing

3a%/2 3a%/2 3a%/2

3
B. C. D, 32 V2
4 8 28 16

a3

CAU 22: Cho hinh hop diing ABCD.AB'C'D’' ¢c6 AB=AD=a, AA':T, BAD =60°. Goi M, N lan

A

luot 13 trung diém A'D’, A'B’. Tinh thé tich cua khdi da dién ABDMN .

3 3 3 3
A 2 g, 33 c. b, V3
16 8 16 8

CAU 23: Cho lang tru dting ABC.AB'C’' ¢c6 AB=a, BC =a+/3, AC=2a va gdc giita CB' va (ABC)
bdng 60°. Mat phang (P) qua trong tam t dién CA'B'C’, song song véi mit day lang tru va cat cac canh
AA", BB', CC’ lan luot tai E, F, Q. Tisé thé tich caa khéi tir dién CEFQ va khdi lang tru da cho gan s6

nao sau ddy nhat?
A. 0,07. B. 0,06 . C.0,25. D. 0,09.

CAU 24: Cho lang tru ding ABC.AB'C' ¢c6 AB=a, BC a3, AC=2a va géc gitta CB' va (ABC)
bing 60°. Mat phing (P) qua trong tam ti dién CA'B'C’, song song véi mit day lang tru va cat cac canh
AA", BB', CC’' lan luottai E, F, Q. Ti sb thé tich ciia khi tir dién CEFQ va khdi lang try da cho gan s6
nao sau day nhat?

A. 0,07. B. 0,06. C.0,25. D. 0,09.
CAU 25: Cho lang try dung ABC.A'B'C’ ¢6 day ABC la tam giac vudng tai A, AB=2a,AC =3a. Mat
phang (A'BC) hop véi mat phang (A'B'C’) mot goc 60°. Tinh thé tich khoi lang tru da cho.

6a°+/39 18a%/39 9a%/39 3a%/39

A. : B C. . D.
13 13 26 26
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GIAI CHI TIET

CAU 1: Chgn A
A C'
\\\ R BI
A o e e e ) __________:\_. C
60"\ | /
B
Tam giac ABC vudng cantai B, AC = av2 = AB=BC=a.
a‘2

Samec = ? .

Goc giita (A'BC) va day 1a goc ABA=60".
A'A= AB.tan60° = a+/3.

S a*\/3
VABC.A’B'C' = SAABC'AA: ?-a 3=

2

CAU 2: Chen D

Vi tam giac ABC vubng can tai A, canh BC = av/6 nén AB=AC =a\/3.
Chon hé truc toa do Oxyz sao cho A(0;0;0), C(a\/§;o;0), B(O; a\/§;0), A (0;0;2) (z>0).
:>B'(O;a\/§;z); ﬁ:(—a 3;a\/§;0), B—B’:(O;O;z).

VTPT cua (BCCB') la: n, =

ﬁ[se, BB’ |=(11,0).
E:(a\@;o;o), ﬁ:(o;a\@;z) .

= VTPT cua mat phing (BA'C) Ia: n, = !

E[AT:,A—B'}=(0;—z;ax/§).

Vi gdc giita mat phang (AB'C) va mat phang (BCC'B') bing 60° nén:
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<:>¢=1 o z=a43.

cosGO"%cos(nﬁ,nj) ) 2

3
Vay thé tich cua khéi lang tru ABC.A'B'C' la: V = % AC.AB.AA' = 3a2*/§ .
CAU 3: Chon A
A B’
INSY L \C'
. O !
N !
O -
- O
D C

Xét hinh lap phuong ABCDA'B'C'D'canh 2a, goi O,,0, tuong tng I tm cia ABCD va
1 1 . . . e 1 3 A

ABB'A’ suy ra:0,0, = > B'C = E2a«/§= av2 va 0O,,0, la canh cua bat di¢n déu co dinh la tdm

caa hinh lap phuong ABCDA'B'C'D'.

Suy ra hinh bét dién déu c6 tong dién tich cac mat 1a:

(22) 5
4

S=8. = 44/3a% (dvdt).

CAU 4: Chon B

Goi | 1a trung diém B'C’.
Taco ((AB'C'),(AB'C'))=AIA'=30°, Al =AB".tan60°=x, AA'= A'l.tan30° = —.

Sl >

2X%.2x.5in120° = x*.

N~

X
Vs age = ﬁ
CAU 5. Chon B
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B

bat thé tich cua khoi lang tru ABC.A'B'C’ 1a V , khi d6 ta c6 thé tich khoi chop A.ABC la §:>

thé tich khdi chép A'.BCC'B' = %

Mt khac thé tich khdi chép A.BCNM bing thé tich khdi chop A.B'C’'NM nén thé tich khéi
chép A.BCNM bing \é

N Vv
vayvl=?,vz=§:>\%=2.
2

CAU 6: Chen D.

<

13cm em

=

37+13+30
e

Dién tich dy la: S = /40.(40—37).(40 —13).(40-30) =180cm’

Goi x 1a @6 dai chiéu cao cua lang tru.
Vi c&c mat bén ctia hinh lang tru dtng la hinh chir nhat nén ta co:
Syq =13.Xx+37.x+30.x=480=x=6

Vay thé tich cua ling tru 1a: V = 6.180 =1080cm®
CAU 7: Chen B

Goi H 1a hinh chiéu cua A trén BC = AH L BC.
Taco

Nua chu vi day: p = 40.

AA' L (ABC)=> AA' L BCva AH 1L BC = BC L (A'AH) = ((ABC);(A'BC)) = A'HA =60".
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1 2.8pe _ 40°

Dién tich AA'BC 13 S,ypc ==.A'H.BC = A'H = =2a.
2 BC 2a

sin A'HA = :A;H — AA'=sin60%2a =av3

2
AH =JA'H? - A' A2 =4/4a2—(a\/§) =a=> S, =%.AH.BC =a’,

Vay thé tich lang tru 1a Vg ypc: = AA'S oe = av3.a 2=a’\3.

CAU 8: Chon B.

B" (--1!

BC? = AB? + AC2—2AB.AC.cosBAC =7 = BC =+/7.
2
Pit AN =h = BD? :hT+7,A'BZ —h?24+1, AD?=—+4.
Do tam giac BDA' vuédng tai D nén A'B?=BD?+AD? = h=25.

SuyraV = J15.
CAU 9: Chon B

Tam gidc ABC vuédng tai C ¢c6 ABC =60°; BC=a.
suy ra AC = BC tan60° = a/3.

1 a’\/3

Khi o : S s =5 ACBC ===,

Mit khac: AC L (BCC'B') suy ra géc giita AB' va mat phang (BCC'B') la AB'C =30°.
AC
tan 30°

Tam giac AB'C vuédngtai C c6 AB'C =30°; BC=a suyra B'C = =3a.

Tam giac BB'C vuéng tai B c6 BC=a; B'C =3a=> BB’ =24/2a.
Vay Ve awcr = Sppec-BB' = a’6.
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CAU 10: Chon D

2
Tac6 AABC vudng tai A, AC =a=> AB =ay/3 = S, :%.a.a 3=2 f

BC' tao véi mat phiang (AA'C'C) gbc 30° = BC'A=30°.

Lai c6 AABC' vuongtai A,suyra AC'=3a. Tu do

AN = J(AC')' ~(AC'Y = J(AC') - AC? =2V2a.

. , a’v3
Vay Ve wper = AAS ppc = 2\/53-- 2/_ = as\/g.

CAU 11. choncC

C

Taco: AC L AB(gia thiét), AC L AA'(vi ABC.A'B'C’ 1a lang try ding)= AC L (AAB'B).

Tacé: CC'//BB'=CC'//(AA'B'B)
=d(CC',AB')=d(CC',(AABB))=d(C,(AABB))=AC =a.
Vi tam giac ABC vudng cantai A nén BC = AC2=aV2.
Mat khdc BCC'B’ hinh vuéng nén BB'=BC = a\/§.

2 3
Thé tich khéi lang try ABC.AB'C’ Ia: V =S, ,..BB’ :%a =2 f .

CAU 12: Chon B
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%
a
1
)
[
e s e e
- A
- L]
- %
- %
- 3
- W)
Ar

5
Ta co (ADD'A’) L(AB) nén gbc gitta mat phang (D'AB) va mat phang (ABCD) la goc AD’ va
A'D’
tan30°

AA’ hay A'AD'=30°. Suy ra AA = =a+/3. Vay thé tich hop V,ueo aen = a3 -

CAU 13: Chon A

Trong mit phing (ABC) qua G ké duong thang song song véi AB cit CA, CB lan luot tai E,
F.
Ta chia khdi C.A'B'FE thanh hai khbi A.B'CF va A'.CEF.

Ke AH'LBC' = AH'L(BCCB). AH =22,

3
Taco VA’ B'CF ZEA’H'.EB'B.CF :la—\/g.a.g = a \/§
' 3 2 6 2 3 18

. .S FY 4 2
Ta|’c.1| COE:(E_BJ :giscEFZESABCZ;f'
ABC
1 1 a3 a3

=V, e =—AAS... ==a. )
A'.CEF 3 CEF 3 9 27

a3J§+ a’\3 _5a*\3
. .

1 27 54

Vay Ve agre =Vaser tVacer =

CAU 14: ChonD
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CAU 15:

o
A
C
A D
Ta Cé tho :VABCD.A’B'C'D' +VA’B’J.D’C’I
Veeoasen = AB.AD.A'/A=3.3.6 = 54m?,
.y V31 273
VA’B’J.D'C'I :SAA'B’J'AD =(32- 4 6= 2
27 (4 +\3 )
:>th0 =——F——m
2
Chon A
1 1 1 J§ 2

TaC6: Vyaccn =5 ABSacce =5 ABBC, BB' = 5282 a\3=

CAU 16: Chon D

A' C'

B

Tacod BC L (ACC'A’)——C'A lahinh chiéu cua BC' 1&n mit phang (ACC'A').

Vay goc | BC',(ACC'A') | = BC'A=30°.
AABC vudng tai A c6 AB = AC.tan60° = a+/3.
AABC' vudng tai Aco AC'= AB.cot30°=3a.

AACC' vubng tai C c6 CC'=+/AC?— AC? =2a+/2.

Ve apc: = Spae.CC = % AB.AC.CC'=a°/6.
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CAU 17. Chon A

b
Ta c6 BAL(ACC'A’)——C'A la hinh chiéu cua BC' 1én mit phang (ACC'A’). Vay goc
[ BC',(ACC'A') | =BC'A=30°.

AABC vuong tai Aco AB = AC.tan60° =a/3.

AABC’ vuong tai Aco AC' = AB.cot30°=3a.

AACC' vubng tai C c6 CC' = AC”? — AC? =2aV2.

Vise ape = Spse CC' = % AB.AC.CC'=a’\/6.

CAU 18.Chon C

Tam giac ABC vubdngtai A = AC 1L AB.

Va ABC.A'B'C’ 1a lang tru diing = AA" L (ABC)= AA' L AC.
Suyra AC L (ABB'A’)=d(C,(ABB'A))=AC.

Mat khac CC'//( ABB'A’)=>d (AB',CC") =d (CC',(ABB'A’)) = AC.
— AB=AC=a=BC=a/2= AA'=BB'=a/2.

Vay thé tich khéi lang tru ABC.AB'C’ la

a’\2

2

' 1
Vasc wee = AAS e = a\/E.EaZ =

CAU 19: Chon C
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CAU 20:

CAU 21:

C
Do MNPQ latt dién déu suyra AB' L AC.DPit AA=x.
Taco ﬁ.ﬁ=0@(ﬁ+@+ﬁ).ﬁ=o

a X
e xai+xl.— —xat+x.———— =0 < Xx=a.

JaZ +x? a’+x°
1 a
Vay Vo poe =@ —a% = — .
y ABC.A'B'C 2 2
Chon A
A’ C
”
M K-

A ——————
Goit V =Vyge ape = AA'S g -
1 11, 1
= Vyaee =Vuaee = E'MA'SAABC :g'E-AA.SAABC = EV .
. 1 1 2V
Taco: Vyecew =V ~Vyase ~Vuage =V -V -V =—.
6 6 3
Chon D
Ay C

Goi M 1a trung diém cua BC va H 1a hinh chiéu cua A trén A'M .
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. BC L AM
Taco }:BCJ.(AA’M):BCJ.AH (@))
BC L AA'
Ma AH L AM (2)
Tir (1) va (2)=d (A (ABC)) =

. d(0,(ABC)) MmO 1

Tacod do tinh chét trong tam
d(A(ABC)) MA 3 (0t chattrong tam)
a a
d(A(ABC))=3d(O,(A'BC))=—= AH =—.
= d(A(BC))=3d(0,(ABC))=2 = AH =2
Xet tam giac vuong A'AM : - == 1 =+ : > < 14 45 AA'=a—\/§.
AH?  AA?  AM AA?  a? 332 2.2

a3 a3 3J2a°
22" 4 16

Suy ra thé tich lang tru ABC.A'B'C'1a: V = AA'S, .. =

CAU 22: Chon A

Goi S=BNNAA. Suyra: S,M,D thiang hang.

0: %=ﬂ=1.8uyra M 1a trung diém cua SD.
SO AD 2
Seum  SM SN 1 3

o)

= = OuneD =

S,y SD SB 4
Tam giac ABD c6 AB = AD =a, BAD =60° nén tam giac ABD la tam giac déu.

ASBD *

1 1 3 3
V. somn =§d [A, BDMN ].SBDMN :—d [A,(SBD)].ZSASBD =sz_ABD .
31 1 azf 3’
43 3 A Smen = J_ 16

CAU 23:Chgn C
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K -------------- g
Goi M, N lan luot 13 trung diém A'B’, CC'; G la trung diém MN. Suy ra G la trong tam tu
diéen CAB'C'.

3

(P) qua G vacit cac canh AA’, BB', CC’ lanluottai E, F, Q thi AE=BF =CQ=ZAA’.

Thé tich khdi lang tru 12 V = AA'S .. .
1

q v
Thé tich tr dién CEFQ 18: Vogrg = %CQ.SEFQ _ %% ANS g0 =V = ~S52 % ~0,25.

CAU 24: Chon C

K -------------- g
Goi M, N lan luot 13 trung diém A'B’, CC'; G la trung diém MN. Suy ra G la trong tam tur
dién CAB'C'.

3

(P) qua G vacit cac canh AA’, BB', CC’ lanluottai E, F, Q thi AE=BF =CQ:ZAA’.

Thé tich khoi lang tru 1a V = AA'S .. .

% eea e gin . 1 13, 1 V, 1
Thé tich t dién CEFQ 1a: Vegr = §CQ.SEFQ =37 AA'S .. = ZV = C\jFQ == 0,25.
CAU 25: Chon B
A’ Cr
d N\
..'.. Br H
N
\
N
\
N
\
\
A ~ o~ -~ \ >/ C
) K
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A e(ABC)N(AB'C')

Tacé B'C'//BC = (A'BC)n(A'B'C’)= A'd//BC//B'C’
B'C' = (A'B'C'); BC = (A'BC)

Dung A'H LB'C'= A'H L A'd

Dung AK LBC = AK LAd .

G6c mat phang (A'BC) véi mat phang (A'B'C’) 1a KA'H = KA'H =60°,

o2 A2
Taco A'H =" ABZ AC 5 =6\/1_3a
A'B“+A'C’ 13

Tacod BB'=HK =tan60°.A'H :%a.
VAY Ve aper = BB'.Sipe = %AB.AC.BB = %Za.sa G‘l/?a =181*§'§a s,
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DANG CAU HOI THUONG XUAT HIEN TRONG PE THI

CAU 1: Mot hop nix trang (xem hinh v&) c6 mit bén ABCDE véi ABCE I hinh chir nhat, canh cong CDE
la mot cung cia dudng tron c6 tam 1a trung diém M caa doan thing AB. Biét AB=12/3cm, BC =6cm
va BQ =18cm. Hay tinh thé tich cua hop nit trang.

A 216(47:—3\/§)cm3. B. 261(472’—3;/5)Cm3.
C. 261(3\/5 + 47z)cm3. D. 216(3J§ +4ﬂ)cm3 .

CAU 2: Cho lang tru tam gidc déu ABC.A'B'C’ canh déy bang a, chiéu cao bang 2a. Mt phang (P) qua
B’ va vudng goc véi A'C chia lang tru thanh hai khéi. Biét thé tich cua hai khéi 1a V, va V, véi V, <V,. Ti

sé bang
VZ
AL B. - c. Ll p. 1
— 47 23 11 7
CAU 3: Cho lang try ABC.A'B'C’ c6 day la tam gidc déu canh a. Hinh chiéu vuéng géc clia mit phang

3

(ABC) trung voi trong tim cta tam giac ABC. Biét thé tich cta khéi lang tru 1a a . Khoang cach gitra

hai duong thang AB’ va BC la:
A 22 B. 22 c. p. 32
3 3 - 4 2
CAU 4: Cho hinh lap phuong ABCD.A'B'C'D’ ¢ canh bang a, mot mat phang (&) cat cac canh AA',

BB, CC’, DD’ lan luot tai M, N, P, Q. Biét AM:%a, CP:%a. Thé tich khdi da dién

A. a . . . C. . D. a .

CAU 5:  Cho khéi chdp S.ABC c6 SA vudng goc voi day, tam giac

ABC vudng tai B . Biét ring thé tich caa khéi chép 13 2—54 VA gid tri nho

nhét dién tich toan phan chép S.ABC 13 pv5+q trongdé p,qeQ.Tinh 2
gi tri biéu thuc: p®+q°>=?

37 37 |
A. p2+q2=% B. p2+q2=3 A C
25 25
C. 2“!‘ 2=— D_ 2+ 2:— b C
P +q 4 p-+q 16 \’
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CAU6: Mot hinh hop chir nhat c6 kich thuéc a (cm) x b (cm) x ¢ (cm), trong d6 a, b, ¢ 1a cac sd
nguyén va 1<a<b<c. Goi V (cm®) va S (cm?) lan luot 1a thé tich va dién tich toan phan cua hinh hop.
Biét V =S, tim s6 cac bo ba sé (a,b,c)?

A. 4 B. 10 C.12 D. 21

CAU 7: Cho hinh hop ABCD.AB'C'D’' c¢6 day ABCD la hinh thoi canh a\/§, BD =3a, hinh chiéu
vudng goc ciia B trén mat phang (A'B'C'D’) tring véi trung diém cua A'C’. Goi a 12 goc tao béi hai mat

J21

phing (ABCD) va (CDD'C’), cosa == Thé tich khéi hop ABCD.A'B'C'D’ bang
3 3 3 3
A g, 93°V8. c p, 38V
4 4 - 4 4

CAU 8: Cho hinh hop ABCD.A'B'C'D’ c6 day ABCD Ia hinh thoi canh a,BCD =120° va AA’:%a. Hinh

chiéu vudng goc cua A’ 18n mat phang (ABCD) trung véi giao diém cia ACva BD. Tinh theo a thé tich
khéi hop ABCD.AB'CD'.

A.V =3a’. B.V =12a%. C.V =6a’. D.V =9a’.
CAU 9: Cho hinh hop MNPQ.M'N'P'Q’ c6 céc canh déu bing 2a, véi a>0;aeR. Biét QMN =60°,
MMQ = MMN =120°. Tinh thé tich V caa khéi hop MNPQ.M'N'P'Q"theo a.

AV =422% B.V =4/2.8% C.V =8.a°. D.V =2y2.2%

CAU 10: Bé 1am mot mang x6i nudc, tir mot tim ton kich thudc 0,9mx3m ngudi ta gap tam ton d6 nhu
hinh vé& dudi biét mat cat caa mang x6i (boi mat phang song song voi hai mat day) 1a mot hinh thang can va
mang xdi 1a mot hinh lang tru c6 chiéu cao bang chiéu dai ciia tim ton. Hoi x(m)bang bao nhiéu thi thé tich
méng x6i 16n nhat?

3m xm
0,9m 0,3m
3m 0,3m 0,3m
(a) TAm ton (b) Mang xdi (c) Mt cat
A. x=0,6m. B. x=0,65m. C. x=0,4m. D. x=0,5m.

CAU 11. Cho khdi lang tru ABC.A'B'C’ c6 thé tich V =36 cm®. Mat phang (AB'C’) va (A'BC) chia khéi
lang tru thanh 4 khéi da dién. Tinh thé tich khdi da dién c6 chira mot mat 1a hinh binh hanh BCC'B' .
A. 18 cm’. B.15cm’®. C.9cm’. D. 12 cm’®.

CAU 12: Cho khéi lang try ABC.A'B'C’ c6 thé tich bang 2018. Goi M 1a trung diém AA’; N,P lan luot
1a cac diém nam trén cac canh BB’, CC’ sao cho BN =2B'N, CP=3C'P. Tinh thé tich khdi da dién
ABC.MNP.

A 32288 B 40360 4036 D 23207

—. cC. —. L —.

Co27 Co27 3 — 18
CAU 13: Cho khdi lang tru ABC.AB'C’. Goi M Ila trung diém cia BB’ N la diém trén canh CC’ sao

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 54



CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

cho CN =3NC'. Mit phiang (AMN) chia khéi lang try thanh hai phan c6 thé tich V,va V, nhu hinh v&. Tinh

tiséﬁ.
2
A c
"'-..\ V
B ~~_ °
| N
— e e ——— — — — — — — C’
A’ v,
BF
A LS B Yu_3 c i 4 D u_’
V, 3 Vv, 2 3 =V, 5

CAU 14: Cho hinh ling try tam giac déu ABC.A'B'C’ ¢ tit ca cac canh bang a. Goi M, N lan luot &
trung diém cta cdc canh AB va B'C'. Mt phang (A'MN) cét canh BC tai P .Tinh thé tich V khdi da dién
MBP.A'B'N .

3 3 3 3
A vV B. LS c. 3 p, 13
32 96 48 32

CAU 15: Cho khéi lang tru tam giac ABC.A'B'C’. Goi M, N lan luot la trung diém cua BB’ va CC’. Mat
phang (AMN ) chia khoi lang tru thanh hai phan. Goi V, 1a thé tich ciia khéi da dién chira dinh B’ va V, la

thé tich khdi da dién con lai. Tinh ti sb

<<

AL_L
2

<

-

D.

=2. ch_ 5
V, 2

<<

B. 1
v, 3

N

CAU 16: Cho hinh ling truy ABC.A'B'C’ c6 thé tich bang 6a®. Cac diém M, N, P lan luot thudc cac
AM =3, BN _CP _2 Tinhthé tich V' cia da dién ABC.MNP
AA 2’ BB CC' 3
:Eae’. B.V’:gas. C.V’:1—1a3. D.V’:Ea3.

27 16 = 3 18
CAU 17: Cho hinh lap phuong ABCD.A'B'C'D’ canh 2a, goi M 1a trung diém caa BB’ va P thudc canh
DD’ sao cho DP=%DD'. Mit phang (AMP) cit CC’ tai N . Theé tich khéi da dién AMNPBCD bing

canh AA’, BB’, CC’ sao cho

AV’

A D
AT
/ -~
| ~oP
B / | ///
V4 | -~
/
/ |////
/ //1’
/// |
MY I
LRTTTT T :
7
7
7
7/
B cC'
9a’ 11a°
AV =2a’ B.V =3a°. C.V:T. D.V = 3
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CAU 18: Cho hinh lang tru ABC.A'B'C’ ¢6 thé tich bang V . Cac diém M, N, P lan luot thudc cac canh

AA", BB, CC' saocho AM _1 BN _CP _ 2 1y¢ tich khéi da dien ABCMNP bing.
AA" 2’ BB CC' 3
A. . B. 2y c. v, D. 2v .
8 27 16 3
CAU 19: Cho hinh lang tru ABC.A'B'C’. Goi M, N, P lan luot la cac diém thudc cac canh AA', BB,
CC’ sao cho AM =2MA’, NB'=2NB, PC=PC’. Goi V,, V, lan luot la thé tich cua hai khéi da dién
ABCMNP va A'B'C'MNP . Tinh ti s6 \71
Ao B.u_1 Y D u_2
V, V, 2 =V, vV, 3
GIAI CHI TIET
CAU 1: Chgon D

Taco V =BQ.S 5cpe -

Trong 6 Spgepe = Sasce + Scoe = Sasce +(SMCDE —Smce ) '

~6.124/3+ (”12 120 1612\/_j 12(3J§+47z).

360
Thé tich hop nit trang 12 V :18.12(3\/§+47r) = 216(3\/§+47r)cm3

CAU 2: Chon A

Goi H 1a trung diém cia A'C’, gidc AA'B'C’ déunén B'H L AC'.
Trong (A'C'CA), ké HE LAC, HENAA=1.

B'H L AC’
Taco: { C L AC! L(BHI) = (P)=(BHI).

HI L A'C’
ANEH #ance - AE _AC :A,E:AC.AH:a\/E_
AH AC A'C 10
ANTH #AACC = S _AC _y _ ACAH :a‘/g.
AH CC c'C 4
2 2 3
Sy == B'H.HI =2 J1_5.v1=1.sB,H,.A'E _1aV15 aV5 _ a3
2 16 3 3716 10 9
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

4 77 2 TP 96 Vv, 47

2 3
V3, @3 V, =2 53 dods Yot

—_— 4 —_—
VABC.A’B’C’ - SABC AA =

Suyra A'H L (ABC). Qua A ké dudng thang Ax song song véi BC. Tacd Ax//BC
:>d AABC =d d(M,(A'Ax))==d(H,(A"AX
(B (A'0) = d (M. () - S (H (4 )
BC L AM
ke HK L AA' taco — BC L (A'AM)=>BC L HK
BC 1L A'H
MaHKLAA':HKL(A'AX):HK=‘3‘—g§
1 1 1 a a’\3 a’\3
Taco = + —HA'=—maS,,.=—=V=A'HS,,. =——.
HK2 HA? HA? 3 ABC g e 12
CAU 3: Chon C

e Goi F latrong tam tam giac ABC. Suy ra A'F la duong cao cua hinh lang tru

Spnec = ;aa sin60° = \/— a’.Suyra AF =a.

e  AA’ song song v&i mat phang (BCC’B') nén khoang céach gitta AA” va BC chinh la khoang
cach giita AA’ va (BCC'B') va ciing bang khoang cach tir A dén mit phang nay.

e  BC vudng goc véi (FOE). Dung FK vuéng goc véi OE nén EF =d(F,(BCC")).

2f

e Tinh AN = |(AF) +(AF)' =22a=0E.

e  Xét hinh binh hanh AOEA': d (A,(ABCD)) = khodng céch hinh chiéu cia A 1én OE.

S,0ea = AO.A'F =OE.d :%a.

CAU 4: Chon A

T
t
|
Mg Z _ ' N
l\Q:&-\:"§\_\ P
\/
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e Tugidc MNPQ la hinh binh hanh cé tam la | thuoc doan OO'.
e Taco: Ol =AMT+CP=%a<%. Goi O1 1a diém d6i xang O qua | thi:

e 00 =20l :%a <a. Vay O, nam trong doan OO’ .

e V& mit phang qua Oz song song véi (ABCD) cit cac canh AA; BB';CC’; DD’ lan luot
tai A, B,C,, D,.
e  KhidéI1atam cua hinh hop ABCD.A B,C,D,

) 1 1 11
Vay VABCD.MNPQ :VMNPQABlClDl - EVABCDAE&CIDl ) 2’00, = 30 .

CAU 5:  Cho khéi chép S.ABC c6 SA vudng goc voi day, tam giac S
ABC vuong tai B. Biét rang thé tich cua khdi chop la % va gié tri nho

nhit dién tich toan phan chép S.ABC 1a py/5+q trongdé p,qeQ.Tinh a
gia tri biéu thuc: p®>+qg?="?

37 37
A P+’ == B. pP+q° ==
P+’ =2 PP A" = A__l c
25 25
C. p’+g° == D. p?+q? === b c
p-+q 4 p-+q 16 "
B
CAU6: Chon.B
B
T C
i
5 D
B -
.,f"/
L= ‘_,.-'"/
4 ol
e V=ab.c.S=2(ab+bc+ca)
e TacoV=Ssuyra 2(ab+bc+ca):a.b.c<:>£+l+l:1
a b c 2
. 1=l+l+1£1+1+1:>§21:>a£6(do1$a£bsc).
2 a b c a a a a 2
° 1+1+l:l:>£<1:>2<a£6.
a b c 2 a 2

e V4ia=3taco %+%=%<:>(b—6)(c—6)=36.

e Suyra (b,c)e{(7;42),(8;24),(9;18),(10;15),(12;12)} = c6 5 cach chon thoa mén.
i A= s L 11 a4y

Véi a=4 tacod b+c _4<:>(b 4)(c-4)=16.

Suy ra (b,c) €{(5;20),(6:12),(8;8)} => c6 3 cach chon thoa man.
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y .11 3 3 2 20 [b=5 [P=O
e Vgia=bhtacd —+-=—=>—<—=b<—= 15
b ¢ 10 10 b 3 c=10 c—?ez

e Suyracd 1 cach chon thoa man.
e Voia=6tacod %+%=%:>b=c:6.8uyrac()1céchchon.
e  Vaytdng cong c6 10 cach chon.

CAU7: ChenC

e Do (DCC'D')//(ABB'A’) va (ABCD)//( AB'C'D’) nén géc giita hai mat phang (ABCD) va
(CDD'C’) ciing bdng goc gitra hai mat phang nén géc gitra hai mat phang (A'B'C'D’) va
(ABB'A) vabang goc OHB véi H la hinh chiéu ciia O 1én A'B'.

9a 3a \/§

e Trong AAB'D’ c6 OA? = AD?-0D"? =33’ - ==, DOA= — A'C'=a+/3.
aﬁ@
e Tacd OH.AB —OANOB —OH=_2 2 3%
a3 4
. cose M J_ gy ! 3% a\/_
BH J214 4

2 2
e BO=+BH?-OH?-= 2112 _%a :a\/g.SABCD:%AC.BD:%a\@.%:Ba\/g.

16 2 2
3a%\/3 a\3 _9a’
2 2 4

Vay V =

CAU 8: ChonA
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e Goi O=ACNBD. Tirgia thiét suyra AO L(ABCD).

8.2\/§

o  Ciing tir gia thiét, suy ra ABC 1a tam gidc déu nén:S_,..o =2S,,5c =

e  Duong cao khdi hop: AO =+/AA? — AD? =, | AA? — AC _Za\/_

*  VaY Vo pco = Sopscp-AO = 3a’ (dvtt).
CAU 9: Chon B

:
! DI
N P

e Do hinh chép M.NQM" ¢6 3 canh bén ciing bang 2a nén chan dudng cao cua hinh chdp
M.NQM "' 1atdm O ciia duong tron ngoai tiép mat day NQM ' .

e Nhu thé Vyeomnee =6V now = 2S,nowOM .Tir gid thiét ta c6 A MNQ déu, suy ra NQ =2a.

e  Dungdinh ly cosin cho AMMN va AMMQ ta tinh duoc. MN = M'Q = 2a/3.

¢  DUng Hérong cho ANQM ta tinh dugc S, p =a°V1L..

NQQM'NM' 6a

4SANQM' - \/H

e Tur d6 ban kinh duong tron ngoai tiép ANQM'1a ON =

Za«/ﬁ
11

e  Xéttam gidc OMN, tacd OM =+/MN?—-ON? =

Vay Vinromneg = 2.2%11.

2a1\/1§ —4a%2.

CAU 10: Chon A
e Vi chiéu cao lang try bang chiéu dai tim ton nén thé tich mang x4i 16n nhat khi dién tich hinh

. . h
thang can (mat cat) 16n nhat. Taco S = E(X+O’3)'

2

e BC= X_20’3:> h =J(o,3)2 08 g (X+20’3) .\/(0,3)2—M .

4 4

B C

0.3m

0.3m A
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e s :%(x+0,3)\/4.(0,3)2 ~(x=0,3)".

e Xéthamsd f(x)=(x+0,3)y/4.(0,3)" ~(x—0,3)" .
~2(x-0,3)

)\/4.(0,3)2—(x—0,3)2 |
. ~4.(0,3) —(x-0,3)" -(x+0,3)(x-0,3)  0,36-2x(x~0,3)

) J4.(0.37 = (x-0,3)° - J4(03) - (x-0,3)"
x=-0,3
x=0,6
Dua vao bang bién thién ta thay f (x) lon nhat khi x=0,6.

e = f(x)=y4(0,3) -(x-0,3) +(x+0,3

. f’(x):0<:>—x2+O,3x+0,18:04:{

e Vay thé tich mang xdi 16n nhat khi x =0,6m.
CAU 11. Chen B

B

Goi | =AB'NAB, J=ACAAC'.Taco Vigee =Vassce —Vascy -

ar Ls 2 2
Mat khac V, xgc: +Vasces =Vascase < Vascew = EVABC.A'B'C' = EV =24.

. Vauw Al AJ 1 11 1
Ta lai cd VAAAL;AC =B AC :Z:VA_,JA, :2.5.36:3 Nage =Vaase —Vaua :5.36—3:9 :

o VAY Voo =24-9=15 (cm’).

CAU 12: Chon D
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Taco V asc.mnp :l(

VABC.A’B'C' 3

CAU 13: Chen D

AM BN CP)_ 23 .. . 28207
AAI BB! CC’ ' g y ABC MNP 18 '

e Goi M’ Ia trung diém cua CC', ta co:
1 1 5

1
o dtBCMM = EdtBCC’B’ ) dtM MN Z dtBCMM = g dtBCC’B’ = dtBMNC = g dtBCC’B’

1
5ol (A, (BCB'C')).dtycyy

V, 5
Vascse 3 d (A, ( BCB'C')).d'[BCB,C,
1
—d(A;(A'B'C')).dt,..
o Vs _3 ( ( )) ABC =1:> Vi scew :E: v, :Egzi_
Vasc e d (A;(A’B’C,))'th’B'C’ 3 Vacase 3 Vagcase 83 12
V, 7
e DoV pne =V, 4V, =L =—
ABC.A'BC 1TV Vv, 5

CAU 14: Chon B

e Goi S la giao diém cua céc duong AM ; NP va BB'.C6 M ; B; P lan luot 1a trung diém cua cac
canh SA"; SB' va SN.
a?\3
1

Y, SBSM SP 111 1 1 7
° V;z:z = SB’ SA' m =§§§ =§ :>VS.BMP =§VS.A'B’N :>VMBP.A’B'N =§VS.A’B’N .
eVi B la trung diém cia SB’ nén V ey =2Vgaen- Vi N 13 trung diém cia B'C’ nén
1 11, 1 a’\/3 a3 a’\3
VB.A’B'N :EVB.A’B'C' :E-E-BB 'SABC :E- ! = 24 = Vs aBN :T'
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

7 7 a3 73’

e Turvataco Vygp pgn = gvsl BN = :

8 12 96
CAU 15: Chen B

Goi K la trung diém cia AA" VAV, Vee am » Vaun 140 luot 14 thé tich khéi lang try
ABC.A'B'C’ khdi lang tru ABC.KMN va thé tich khdi chop AMNK .
* Khi do V, =V e xun —Vamn -
., 1. 1
o Lai ¢0 Vige o = V5 Vauk = §VABC.KMN

2

=3v suyraV, =lV—1V =1v
6 2 6 3

e tudotacd V1:V—%V=§V . Vay ﬁzZ.

CAU 16: Chon C

, , 3 1
e Laydiém Q € AA’ sao cho PQ//AC.Taco MQ=AQ-AM = n AA.
X 1
e Dethay Ve yne = §'VABC.A’B’C'1 Vi ONP = E'VABC.A’B’C’ .
11 11
e ViyV'=V -V =—V =—a’.
ay ABC.MNP ~ VM.QNP T g 3
CAU 17: Chen B
A D
AN -~
// 1V \0 /\/ p
B / I \\: £
// I‘ //*k/
/ g \
/-7 1 A
/ S A
e _o-oN N
B = > c'
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CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

Thé tich khi lap phuong ABCD.AB'C'D' la V =(2a)’ =8a°.

Goi O, O’ lan luot 12 tam hai hinh vuéng ABCD va A'B'C'D’, goi K =00’ "MP, khi d6
N =AKNCC'.
a) 3a

Taco OK =%(DP+BM ) :%((ﬁij:? Do d6 CN = 20K —3? Dié¢n tich hinh thang
BMNC la

Savne :% BM +CN).BC =%(a+3—;j 2a :5% .Thé tich khéi chop ABMNC la

(
1
3

CAU 18: ChonA

CAU 19: Chon C

3
V, e = .Sy 0c AB =% 5%.2a=5% Dién tich hinh thang DPNC 13
1 lfa 3a
Soenc =§(DP+CN) CD = 2(2 > j 2a=2a’.
A &l K- 7 \ 1 1 2 433
The tich khoi chop ADPNC 1a V, pone =§.SDPNC.AD =§.2a .2a:T.
e y 5a’ 4a’ , 3
The tich khoi da dicn AMNPBCD bang V =V, gune +Vaoene = ?-'-T =3a’.
. 2
Co Vagces = §V =Vy sces -
14 :
Pat:V, =V, vece =3 d(M,(CC'B'B)).Sypcs -
1 , 2 21 o 2 2 2 4
=§d(|v| (cc B'B)). 3 Seces =3 5o|(|v| ,(CCB'B)).Sccpe = FVcewe =575V =35V
11, 1
V, =V, pec = ( (ABC)).S e :g.id(A,(ABC)).SABC :gv :
4.1, 11
Vay V =V, +V, =V + 2V =2V |
y ABC .MNP 1 2 9 6 18
A’ C

Goi V lathé tich khdi ling tru ABC.A'B'C’. Taco V, =V, ssc +Vi scen -

1 12 : 2
V'\"-ABCZESABC'd(M (ABC)) 3 3SABC'd(A’(ABC))=§V'

1
Vi aec :§SA,B,C,.d(M (AB'C’ )) 3 §sA,B,C d(M,(A’B’C')):—V.

Do BCC'B' la hinh binh hanh vaNB"=2NB, PC =PC’ nén S,y :%SBCPN :
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7 ey
* Suy ra VM.B’C’PN = EVM.BCPN ! Tudo Vv :VM.ABC +VM.BCPN +VM.A’B’C’ +VM.B’C’PN

2 1 7 5
* <V :§V +VM.BCPN +§V +§VM.BCPN <:>VM.BCPN :EV .
e NhuvayV, :EV +£V :EV =V, :EV . Baoi vay: ﬁzl.
9 18 2 2 V.

2
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CHU BE 3: TINH TOAN PQ DAl - KHOANG CACH - THE TiCH

VIDU 1. Cho hinh chop S.ABCD c6 déy 1a hinh vudng canh 2a, tam giac SAB déu, géc giita (SCD) va
(ABCD) bang 60°. Goi M 1a trung diém ctia canh AB . Biét hinh chiéu vudng géc ciia dinh S trén mit
phang (ABCD) nam trong hinh vuéng ABCD. Tinh theo a khoang cach giita dudng thing SM va
AC.

A. ﬁ B. 2a\/1_5. C. 53\6. D. 2a\/§.
5 3 3 5
Loi giai
Chon A

S
[
1
I
1
1
I

e Goi N,E lan luot I trung diém cua CD, BC .

e Tacd: ASAB déunén SM L AB ma AB//CD SM L CDva MN LCD do d SN L CD hay
goc gitra hai mat phang (SCD) va (ABCD) la SNM =60".

e Trong mit phang (SNM ) tir S ké SH L MN,H e MN tac6é SH L CD nén SH L (ABCD).

e Trong mat phang (ABCD) tr H ké HI L ME,l e ME, td H ké HK L SI,K €SI

e ta c0 SHL(ABCD)=SH LME nén ME_L(SIH)=MELHK ma HKLSlI do do
HK L(SIH) hay d(H,(SME))=HK . Xét ASAB déu canh 2a nén SM =a+/3.

e Xét ASMN c6 SM? =MN?+SN?—-2SN.MN.cosSNM <> 3a® =4a”+SN?—2a.SN .

a3

e <SN?-2aSN+a*=0 < SN =a = HN =SN.cosSNM :% va SH = SN.sin SNM ==

 MH — 2 a2 MO—a né _Mo _2
* Dodé: MH === va MO=a nén d(O,(SME)) MHd(H,(SME)) 3d(H,(SME))

e Laic6: ME//AC nén AC//(SME) :>d(SM,AC)=d(AC,(SME)):d(O,(SME)):gHK.

e Xét AMHI wvubng tai | c6 HMI=45 nén AMHI wvudbng can tai | do do
MI i o MH a2
24
32 a3
e XétaSH o0 — =~ 1 k- _HASH 4 2 _3a5
HK Hl SH \/H|2+SH2 9a2 33.2 10
7_'_7

8 4
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e Viy =d(SM,AC) :d(O,(SME)):gHK =a—f.

Vi DU 2. Cho hinh chép S.ABCD c6 day ABCD Ia hinh thoi tim O canh AB=2a+/3, géc
BAD =120". Hai mit phiang (SAB) va (SAD) cung vudng géc véi ddy. Géc giita mat phiang (SBC) va
(ABCD) bang 45" . Tinh khoang cach tir O dén mit phing (SBC).

=¥. B. h=3a. c.h:?’af. D.h=a—*2/§.

A. h

Loi giai

Chon C

e Trong mat phang (ABCD) tir A k¢ AE L BC,E € BC (*).

e Lai co hai mit phang (SAB) va (SAD) cung vudng goc véi ddy nén SA_L(ABCD) do d6
SA L BC (**).

o Tir (*) va (**) ta co: (SAE)LBC, trong mat phang (SAE) tir A ké AH LSE,H eSE ma
(SAE) L BC nén AH L BC dod6 AH L (SBC)=d(A,(SBC))=AH.

. 1 1
e Talaico: d(O,(SBC))zzd(A,(SBC)):EAH.
e Xéttam giac ABC €O S,qc :%.AB.BC.sin ABC :%AE.BC — AE = ABsin ABC =3a.

e Mit khac goc gita mat phing (SBC) va (ABCD) bing 45 nén SEA=45". Khi do:
SA= AE.tanSEA =3a.
e Xéttam giac SAE cé:
1 1 1 SA AE 9a> 3a\2 .

- < AH = - -
JsA? 1 AEZ 3a2 2

= +
AH? SA?  AE?
Vi DU 3. Cho hinh chép S.ABC c6 day ABC la tam giac déu canh2a , canh bén bang SA vudng goc
v6i ddy , SA=a. Tinh khoang cach tir A dén mit phang (SBC)?

A.d=a—f. B.d=¥. c.m#. D.d=¥.

d(0,(SBC)) =%AH - 3af.
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. Loi giai

Chon A

Tacod SB =SC =a/5:SE =+/5a% —a? = 2a.

2a)" 3
Dién tich tam giac ABCla S = # =/3a’.

Dién tich ctia tam giac SBC 1a S'= % SE.BC = %.Za.Za =2a’.
Thé tich hinh chép S.ABC 1a V :%aﬁaz :§a3.
3
Mit khéc V =£a3 ~14 (A(SBC)).s'=d(A;(SBC))= */g"’; =@.
3 3 2a 2

VIiDU 4: Cho hinh chép S.ABCD c6 day 1a hinh chit nhat. Tam gidc SAB vudng can tai Ava nam
trong mat phing vudng goc véi day va SB=4+/2. Goi M 1a trung diém cua canh SD. Tinh khoang
cach | tr diém M dén mat phang (SBC).

A l1=2 B. 1=22 C.1=2 D.I=§
Loi giai
Chon B
. , ABCD) = AB
e Theo gia thiét, ta co {(;AIELE(ABCD) (SAB) A ( ) = SA L(ABCD).

e Goi N,H,K lan luot 1a trung diém cac canh SA,SB va doan SH .
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_[BC LSA
T — BC L (SAB)=BC L AH .

aco
BC L AB

e Ma AH L SB(aABC cantai Aco AH Iatrung tuyén).

o Suyra AH L(SBC), dodé KN L(SBC) (vi KN || AH, duong trung binh).

e Mitkhac MN ||BC = MN [|(SBC).

e Nén d(M,(SBC))=d(N,(SBC))=NK :%AH =2V2.

VI DU 5: Cho hinh chép S.ABC c6 ddy ABC 1a tam giac déu canh a, hinh chiéu vuéng goc cia dinh
S trén mat phang (ABC) la trung diém H cua canh BC. Géc giita duong thang SA va mit phang
(ABC) bang 60°. Goi G la trong tam tam giac SAC, R la ban kinh mat cau c6 tam G va tiép xtc
v6i mat phang (SAB) . Ping thirc nao sau déy sai?

R _43

SAABC - 39 .

A.R=d[G,(SAB)]. B.3J13R=2SH. C.

D.gzx/l_&

Léi giai

Chon D

a3

e Taco 60° = SA,(ABC)=SA,HA=SAH . Tam giac ABC déu canh a nén AH = —

e Trong tam giac vubng SHA, tacé SH = AH.tan SAH :3—;.

e Vimatciucotdim G vatiép xdc véi (SAB) nén ban kinh mat cau R =d [G,(SAB)].
1 2
e Taco d|G,(SAB)|==d|C,(SAB)|=—=d| H,(SAB) |.
26 4[G,(548)] = a[C.(5A8)] = 2a[ M (3A8)]

e Goi M, E lan luot 1a trung diém AB va MB.

CM L AB HE L AB
e Suyra va .
cM =% HE:%CM :#

Goi K 1a hinh chiéu vudng géc caa H trén SE, suy ra HK L SE. (1)
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= AB L (SHE)= AB L HK. (2)
L SH

, {HE 1L AB
Taco
o Tir(1) va(2),suyra HK L(SAB) nén d[H,(SAB)]: HK .

SHHE  3a
JSHZ+HE? 2413

Trong tam giac vuéng SHE, tacé HK =

Vay R:%HK:i.Chgn D.

J13
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BAI TAP REN LUYEN
3

CAU 1: Cho hinh chép déu S.ABC c6 thé tich bing az—‘f, mit bén tao voi day mot goc 60° Khi do
khoang cach tir A dén mét phang (SBC) bang

A.a—f. B.#. C. a3, D.%Ta.
CAU 2: Cho hinh thoi ABCD tam O canh a va AC=a. Tu trung diém H cua AB, dung
SH L (ABCD) véi SH =a. Khoang cach tir A dén mit phang (SBC) béng

8a+/3 B 2a+/57 c 2a/66 D 10a+/5

15 C 19 - 23 27
CAU 3: Cho hinh chop S.ABC coday ABC Ia tam gi&c vudng vai AB=AC=a ;tam giac SAB. can tai
S vanam trong mat phang vuéng géc vai day. Goi E,F 1a hai diém lan lugt nam trén cac doan thang BC
va AC sao cho E_EZ%;%:%' Goc giita hai mat phang (SBC) va (ABC) bing 60° Tinh thé tich khéi
chop S.ABEF vakhoang cach d gitra SA va EF..

A.

3 3
Ay TV6a ;d:a‘/g. 5.y _ 3 ;d:a‘/6
102 8 102 3
3 3
c. v 6a ;ol:a‘/6 Dy _ 3 ;d:aJé
102 3 102 8

CAU 4: Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canha. Hinh chiéu vudng goc cia S én
mat phang (ABCD) triing véi trung diém H cta canh AB . Goc tao bsi SC va (ABCD) béng 45°. Tinh
theo a tinh khoang cach giita hai duong thang SD va AB .
A g=2V5 B. d=2¥> c.g=V5 D, d=2V15

3 3 13 3

CAU 5: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi canh bing 2a+/3 . Biét BAD =120° va hai mit
phing (SAB) va (SAD) ciing vudng goc véi day. Gée giita mat phang (SBC) va (ABCD) béng 45°. Tinh
khoang cach h tir A dén mit phang (SBC).

A. h=a3. B.hzzaf. C. h=2a2. D.h:3a;/§.

CAU 6: Hinh chop S.ABC c6 day ABC la tam gidc vudng tai B, BA=3a; BC =4a, (SBC)_L(ABC).
Biét SB=6a; SBC =60°. Tinh khoang cach tir B dén (SAC).

19a+/57 5 6a/57 c 17a+/57 5 16a+/57

57 19 57 " 57

A

CAU 7: Cho hinh lang tru ABC.A'B'C’ ¢ day la tam giac déu canh a . Hinh chiéu vudng géc cua diém A’ 1én

3
mit phang (ABC) triing véi trong tam ctia tam gidc ABC . Biét thé tich cua khéi lang tru 1a a f . Khoang cach
gitra hai duong thang AA’ va BC la.
A.4—a. B.3—a. C.3—a. D.Z—a.
3 4 2 3

CAU 8: Cho hinh chop S.ABCD c6 day 1a hinh vuéng canh @, mat bén (SAB)la tam gidc déu va nam
trong mat phang vudng goc voi day. Khoang cach tir A dén mat phang (SCD) la.
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a/21 a/21

B. . C. . D. a\/ﬁ'
14 21 3

aV/17
2

A.a 21.
7

CAU 9: Cho hinh chop S.ABCD c¢6 day la hinh vuéng canh a, SD = . Hinh chiéu vuéng goc H cua

S 1én mat (ABCD) 1a trung diém cua doan AB. Goi K Ia trung diém cua AD .Tinh khoang cach gitra hai
duong SD va HK theo a.
A 32 g, V3 c. &2t p, &3
5 5 5 7

CAU 10: Cho hinh chép S.ABCD c¢6 day la hinh vudéng canh a, SD = , hinh chiéu vuéng géc H

a17
2
cia S 1én mat (ABCD) la trung diém ctia doan AB . Tinh chiéu cao cua khéi chép H.SBDtheo a.

A.a—*/g. 3a C ay/21 D ﬂ.

B. 22, . .
7 5 5 5

CAU 11: Cho hinh chép S.ABCD c6 day la hinh vudng canh a, SA=7a \{a SA vudng goc véi mat ,phéng
day. Goi G, I, J thtr ty la trong tdm cac tam gidc SAB, SAD va trung diém cua CD. Dién tich thiét di¢n
cia hinh chdp khi cét boi mat phing (GIJ) bang

2 2 2
93a g 2% c 314/33a

40 60 45
CAU 12: Cho hinh chdp S.ABCD c6 day 1a hinh vudng canh 2a. Biét cAc mat bén cua hinh chop cling tao

4/3a°
3
A. \/ga B. \/Ea C. \/§a D. 3\/§a
CAU 13: Cho ling tru ABC.A'B'C' ¢c6 A'/ABC la tir dién déu. Biét rang dién tich ta gidc BCC'B’ bang 2a”.
Tinh chiéu cao cua hinh ling tru.

A. D.

3./33a?
8

véi day cac goc bang nhau va thé tich caa khdi chop bang . Tinh khoang cach giita SA va CD.

A h=2Y6 g - 283 c.h=2

6 3 4

CAU 14: Cho hinh chép S.ABC c6 dday ABC la tam giac vuong véi AB=AC =a ; tam giac SAB can tai

S vanam trong mat phang vuéng géc vai day. Goi E,F 1a hai diém lan lugt nam trén cac doan thang BC
EC 1CF 1

D. h=a

va AC sao cho B3 CA o Goéc gitra hai mat phang (SBC) va (ABC) bang 60° Tinh thé tich khdi
chop S.ABEF va khoang cach d gitra SA va EF.
3 3
PRRVILACL . Y gy - 3., _afe
192 8 192 3
3 3
c.y-Te., _aJe p.y =73 _aV6
192 3 192 8

CAU 15. Cho ttr dién ABCD c6 AB=a, AC =a+/2, AD =a/3, cac tam giac ABC, ACD, ABD lacac
tam gidc vudng tai dinh A. Tinh khoang cach d tir diém A dén mit phang (BCD).

a+/66 =ﬁ_ a\/30

A d= . B. d C.d= . D.d=@.
11 3 5 2
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GIAI CHITIET
CAU 1: Chon D

B
Goi H latrong tdm tam gidc ABC,tacé SH L (ABC).
Goi M 1a trung diém cua BC, tacé BC L (SAM).
Do dé, ta c6 goc giira mt phang (SBC) va mat ddy bang SMH = 60°.

Pit AB=x= HM :X—G?’; SH=HMtan60°=§. Vay thé tich khdi chép S.ABC bing

2 3 3 3
Vzlxﬁ_ﬁzx\@jx\@:a\@sza.
3 4 2 24 24 24
2 2
Ké Al LSM (1 eSM)= Al L (SBC)=> Al =d(A,(SBC)); SM = %ﬁ%:@.
A _SHAH 3
M 4

CAU2: ChonB

Dung HM L BC(M €BC); SH L BC = (SHM) L(SBC); (SHM ) (SBC)=SM .
Trong mit phing (SHM ), dung HK L SM (K € SM )= HK L (SBC)=>HK =d(H,(SBC)).
Taco: d(A,(SBC))=2d(H,(SBC)).

HM=BHsin60°=a\/§; 12= 12+ 12=i2+1—62=1—%:>HK=\/5_73.
4  HK* SH® HM® a° 3a° 3a 19
Vay khoang cach tir A dén mt phang (SBC) bang 2HK = a 12761.

CAU 3: Chen A
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a2 2

:>EFJ_BC:>SEFC=—:>SBAFE=71i6 lai ¢6

D& thay KB =
16

_a
22
a6 7a%J6

SH = wE = Vsager = BT R

Goi M 1a trung diém cua BC.
= AM //EF = d (SA,EF ) =d (EF,(SAM)) =d (F,(SAM))=(H,(SAM )) = HJ
Véi H 1a chan fduong cao cua hinh chép S.ABC

Tacé HJ = a\/_
CAU 4: Chon B
£
M
fll' I",\::‘:?‘bx
/ Mo
AN o

Xac dinh dugc dung goc gilta SC va (ABCD) la SCH =45,

2 gy a6

Tinh duoc HC = >

Vi AB//(SCD),H e AB nén d(AB;SD)=d(AB,(SCD))=d(H,(SCD)).
Goi | l1a trung diém cia CD. Trong (SHI), dung HK LSI tai K.

Chimg minh dugc HK L (SCD)=>d(H;(SCD))=HK .

Xét tam gidc SHI vubng tai H, HK duong cao:

11141 9 af
a
a5
3

= SH =——

= + =
HK? SH? HIZ 5a°

532
Vay d (AB;SD)=HK =

CAU 5: ChonD
Dung AH 1. BC va AK L SH.

Taco AK =d(A;(SBC)).
Vi BAD =120° nén AACBdéu,.

2a+/3+/3
2

Suyra AH = =3a.

3a\/§
>

Mit khac, vi géc gira (SBC) va (ABCD) bang 45° nén SAH =45° nén AK =

CAU 6: Chon B
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Goi H 1a hinh chiéu cia S lén BC. Goi K;G lan luot 1a hinh chiéu cua B;H lén CA.
Goi L lahinhchiéucua H 1én SG. Lac dé SH L (ABC).

d(B,(SAC)) BC
d(H,(SAC)) HC

:d(B,(SAC)):E—gHL.

SHHG  SH.HG

SG  SH2+HG®

Xét AABC vubng tai B, tacéd: BK = BC.BA da3a _12a

JBC?+BA? 16a2+9a> 5

Xét ASHG vudng tai H , tacé: HL =

Xét ASHB vudng tai H , ta co.

coseoozﬂ:BH=6a.1:3avasin60°=S—H:>SH=£6a=3¢§a.
SB 2 SB 2
Khido CH=BC—BH=a: "¢ _CH _ g 1222 3,
BK CB 5 4a 5

3a
3/3a. 2
Viy d(B,(SAC)): BC SH.HG :4a- 5 :6\/57a

HC 2 2 1

CAU 7: Chon B

G latrong tam tam giac ABC.

K
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Dung KH L AA', vi KH c (AA’K) 1 BC = KH L BC. Vay khoang céach giita hai duong
thang AA’ va BCla KH .

a3\/5
aax/g \Y 4
4

nén AG = —— =
AABC a

Vi thé tich khéi lang tryV =

Tam giac AA'G vubng tai Gnén AA = VA'G® + AG® =

Trong tam gidc AA'K tacé A'G.AK = KH.AA' = KH

CAU 8: ChonA

NG

Goi H,M lan luot 14 trung diém AB,CD . Taco: SH =@ 1a duwong cao hinh chop.

Goi | 1a hinh chiéu vudng géc cua H 1én SM suy ra HI L (SCD).
Vi AB//(SCD)=>d(A,(SCD))=d(H,(SCD))=HI .

1 1 1 4 1 7 J2la
2 "oz ' 7 a2tz > Hl=—.
HI* SH® HM® 3a° a° 3a
CAU 9: Chon B
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AC a2 AC a2

Tac6 SH =+/SD? ~ HD? =/SD? — HA* — AD? = a+/3; AD=—Z=ZC o HM == == s
HK //BD = KH//(SBD) = d (HK,(SBD))=d (H,(SBD))
Ké HM L BD, HN L SMtai M . Khido d(H,(SBD))=HN.

Ma 12: 12+ 12:>HN a‘/_ = d(HK,SD)= a“/_
HNZ  SHZ  NH

CAU 10: Chon D

+Goi H la trung diem AB,tacé SH L(ABCD).

+ Goi O=ACNBD, E I trung diém BO;khi d6 HE 1 BO.

+Lai c6 SH L BO (SH L(ABCD))nén BO L (SHE)=(SHE) L(SBD).
Ha HK L SE = HK 1 (SBD)=>d(H,(SBD))=HK .

+ X6t AAHD : HD =+/AH? + AD? =a—‘2/§.

+ Xét ASHD: SH =+/SD? — HD? = a./3.
1 I

HK =1 a0 -2¥2
2 4

HE.HS a3

+ Xét ASHK : HK = =
HE?+HS? 5

Vay chiéu cao cua khéi chop H.SBDbang —— a

\/'

CAU 11: Chon A
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Taco Gl // B'D" nén GI // BD .
Suy ra (GIJ) cdt (ABCD) theo giao tuyén 1a duong thing d di qua J va song song véi BD.
Trong (ABCD) c6 d cit BC tai K, cat AD tai F,cat AB tai E.
Do J 1a trung diém cua CD nén K 1a trung diém cua BC va §=E L
EA FA 3’
Trong (SAB): duong thing EG cét SA tai M, cit SB tai L.

!

Dinh 1 mé né la uyt cho tam giac B'AB va cét tuyén G, L, E ta duoc ILBB =

2
3
et A a L, . P MS 4
binh Ii mé né la uyt cho tam giac B'AS va cét tuyen G,L,M ta duoc _A=§

. . .z . . DN 1
Tuong tutaco FI diqua M vacat SD tai N théa man _:E'

et A A - . (= MN
binh Ii mé né la uyt cho tam giac MAF va cét tuyén D, N,S ta duoc F:%
Thiét dién can tim 1a MNJKL.

Goi S=S,,.Taco :FNJ :% E‘é 475 = Sy :%S.
FME
7 , 31
Tuong tu suy ra Sg ¢ :ES .Do dd S, :ES .

Goi T=ACNKJ :AT—%AC—@ Suyra MT =VAM? + AT? = ——

Suyra S, = ; MT.EF —; 2?7_ 3"’2/_ 2783 .

Vay dién tich thiét dién bang 4—ga .

CAU 12: Chon C

Do céc mat bén tao véi day cac goc bang nhau nén hinh chiéu caa S trén mat déy cach déu 4
canh caa hinh vuOng ABCD. Suy ra SO vudng goc vai day (O latdm ABCD).
Suyra SO = Nossco _ [,

ABCD
Taco

CD// AB=>CD // (SAB)=>d (CD;SA)=d (CD;(SAB))=d(C;(SAB)) = 2d (O;(SAB)).
Ké OM vubng géc AB tai M va OH L SM tai H .

Suy ra OH =d (O;(SAB)) . Lai c6 12: 12+ 12:>o|-|:a_\/§.
OH 0os° OM 2
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Vay d(SA;BC)=a+/3.
CAU 13: Chen B

Goi canh cua tam giac ABC la x, chiéu cao cua hinh lang tru I h.

Goi | 1a giao diém cua BC' va B'C.

Tacé: AB=AC=AB'=AC'=BB'=CC'=BC=B'C'=x nén A'l LB'C;A'l LBC'
= A'l L(BCC'B') do d6 tir giac BCC'B' Ia hinh vudng nén x.x =2a* < x=av2

X2 x3 2 x_\/§

Trong tam gidc ABC ¢c6 AM =[x’ - =—=""= AH == AM =
4 2 3 3
2
Do dé: h=AH =AN?— AH7 =[x —% =—X‘3{6 = Zaf
CAU 14: Chon A
2 2
D& thiy KB:%:EFLBC:SEFO :%:SBAFE :% lai ¢6
a\/6 736

SH :T:VSABEF = 192

Goi M la trung diém cua BC.
= AM //EF = d (SA EF ) =d (EF,(SAM)) =d (F,(SAM))=(H,(SAM )) = HJ
Véi H 1a chan duong cao cua hinh chop S.ABC
Taco HJ =ﬂ.
8

CAU 15. Chon A

B
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Do céc tam giac ABC, ACD, ABD yu()ng tai A nénnéu D la dinh hinh chop thi AD 14 duong
cao cua hinh chop. Khi d6 thé tich khoi chop D.ABC la:

1, f
VD.ABC = ABC \/_ \/_

3

[N

Talai €6 Vygep =Vp e =5 d (A,(BCD)).SBCD =d (A,(BCD)) = Nagen ,

w

BCD

Taco AB=a, AC=a+2, AD=a+/3 nén BC=a+/3, BC=2a, CD=a+5.

Theo cong thirc Hé rong, ta co Sy, = gaz.
a’\6
Vay d(A,(BCD))=—=0—= /66
G,
2
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CAC DANG THUONG XUAT HIEN TRONG PE THI
CAU 1: Cho tr dién OABC c6 OA, OB, OC doi mot vudng géc. Biét OA=a, OB=2a, OC =a+/3.
Tinh khoang cach tir diém O dén mat phang (ABC).

a\/§ a a\/1_7 2a\/§
A'f' B.E. C'ﬁ' D. \/1_9 .

CAU 2: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bing a. Goi K 14 trung diém cia DD’. Khoang
céch gitra hai duong thing CK va A'D bang

A V3 g &3 c. 223
3 2 3
CAU 3: Cho hinh chop tir giac déu co d6 dai canh bén va canh day cung bang a. Khoang céch giira dudng
thang AD va mit phing (SBC) la

ATﬁ BTﬁ c a2 Dg

2

D. 2
3

CAU 4: Cho hinh chép tir gidc S.ABCD c6 day 1a hinh vudng canh bang av2. Tam giac SAD can tai S
. . , . \ 4
va mat bén (SAD)Vuéng goc voi mat phang day. Biét thé tich cua khoi chop S.ABCD bang §a3. Tinh

khoang cach h tir diém B dén mat phfmg(SCD) .

Ah=3a B. h=2a. c.h=2a. D.h=2a.
4 3 3 3

CAU 5: Cho ti dién ABCD c6 AB=CD =4, AC=BD =5, AD=BC =6. Tinh khoang céch tr A dén mat
phing (BCD).

A 36 g 32 342 V7
. 7 . .?.

cC. —. D. —.
7 2

Cau 6 : Cho lang tru ABC.A'B'C’ ¢6 day la tam giac déu canh a. Hinh chiéu vuong goc cia diém A’ Ién
3

Y . A .7 A A o7 5 As 1w \ a 3 ’ 5
mat phang (ABC) trung véi trong tam tam giac ABC . Biét thé tich cua khoi lang tru 1a . Tinh khoang

cach giita hai duong thang AA’ va BC.

A2 B. 22 c. p. 32,
3 3 4 2
A - AT a7 o
Cau 7: Cho hinh chép S.ABCD c¢6 day la hinh vuéng canh a, SD = 5 , hinh chiéu vudng goc H cua S Ién
mit phang (ABCD) la trung diém ciia doan AB . Tinh chiéu cao ctia khéi chép H.SBD theo a.
A 2B g &3 c. a2l D. 3.
5 7 5 5

CAU 8: Cho hinh ling tru ding ABC.AB,C, c6 AB=a, AC=2a, AA = 2a+/5 va BAC =120°. Goi K,
| lan luot la trung diém cua cac canh CC,, BB, . Tinh khoang céch tir diém | dén mat phang (ABK).

A,@. B. av/15. c. &5 D, 15
3 6 3
CAU 9: Cho khéi chép S.ABCD c6 thé tich biang a’. Mat bén SAB la tam giac déu canh a va day
ABCD Ia hinh binh hanh. Tinh theo a khoang cach gitra SA va CD.
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A 243a. B. ay3. c. 22 D.%.

Ne

CAU 10: Cho khoi da dién déu n mat c6 thé tich V' va dién tich mdi mat cua n6 bang S. Khi d6, tong céc
khoang céch tir mot diém bat ki bén trong khoi da dién do6 dén cac mat cua nd bang

AN B. L. c. ¥, D. L.
S nS S 3S
CAU 11: Ling tru ABC.A'B'C’ c6 day 1a tam gidc vudng can tai A, AB=a, biét thé tich cua ling tru
3

ABC.ABC' laVv :4% .Tinh khoang cach h gitta AB va B'C’.

A h=32 B.h=32 c.h=22 D.h=2.

3 8 3 3
CAU 12: Cho hinh chdp ti gidc S.ABCD c6 day 1a hinh thoi, BAD =60°, canh d4y bang a, thé tich bing
3

a f Biét hinh chiéu cua dinh S 1&n mat phang day tring véi giao diém hai duong chéo cia hinh thoi

(tham khao hinh v&). Khoang cach tir C dén mét phang (SAB)bing

g

B, &0 c. 2 D. &V°

A
3 2

)
w

CAU 13 : Cho khéi lang try ABCD.AB'C'D’ ¢6 day ABCD Ia hinh vuéng. Hinh chiéu vudng goc cua A’
trén mét phang (ABCD) la trung diém cua AB, goc gitta mat phang (A'CD) va mat phang (ABCD)la 60°.

Rz N e s 12 N 8\/§a3 ’ A N 2
Thé tich cua khoi chép B.ABCD la 3 Tinh d6 dai doan thang AC theo a.
A 228 B. 242a. C.2a. D. 22
Vg Vg

CAU 14: Cho hinh lang try ding ABC.A'B'C’' ¢6 day ABC 1a tam giac can dinh C, duong thang BC' tao
véi mat phang (ABB'A’) mot goc 60° va AB=AA'=a. Goi M, N,P lan luot la trung diém
BB’, CC’, BC . Khoang céach giira hai duong thang AM va NP bang.

a 515 . B. —af. C. —af. p. a5

A. .
15

CAU 15: Cho lang tru ABCD.ABC,D, ¢6 day ABCD la hinh chir nhat. AB=a, AD = a+/3. Hinh chiéu
vudng goc cua diém A trén mat phang (ABCD) triing véi giao diéem AC vaBD. Géc giira hai mat phang
(ADD,A) va (ABCD) bang 60°. Tinh khoang cach tir diém B, dén mat phang (ABD) theo a.
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A 23 g, V3 c. B p. 3.
2 6 4 3
CAU 16: Cho hinh chép S.ABCD véi ddy 1a hinh chit nhat c6 AB=a, BC =av/2, SAL(ABCD) va
SA=a+/3.Goi M la trung diém SD va (P) la mit phing di qua B,M sao cho (P) cit mat phing (SAC)

theo mét duong thang vudng goc véi BM . Khoang cach tir diém S dén (P) bang

a 282 g &2 c. a2 p, 42
3 9 3 9
CAU 17: Cho hinh chép S.ABCD c6 day ABCD la hinh vudng, SA vudng goc voi day, mat bén (SCD)
e ar e Y ° \ .2 , e 2 a1 £ p X as\/g
hop véi day mot goc bang 60°, M 1a trung diém cua BC. Biet thé tich khoi chop S.ABCD bang 3
Khoang cach tir M dén mat phang (SCD) bang:
A.a—f. B.‘%/é. C.a—‘z/g. D. a\/3.

CAU 18: Cho hinh chép S.ABC c6 ASB=CSB=60°, ASC =90°, SA=SB=SC =a. Tinh khoang cach
d trdiém A dén mat phang (SBC).

A d=2a6. B.d:%. C.d=a6. D.dzza?:/g.

CAU 19: Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi canh bing 2a+/3, goc BAD bing 120°. Hai
mat phang (SAB) va (SAD) ciing vudng goc véi day. Goe gita mat phang (SBC) va (ABCD) bang 45°.
Tinh khoang cach h tir A dén mat phang (SBC).

A h=2ay2. B, ho22 c po 32 D. h=a3.

3 2

CAU 20: Cho hinh chép S.ABCD c6 day la hinh vuéng canha, SD = %, hinh chiéu vuéng géc H cua S

lén mat (ABCD) 1a trung diém ctia doan AB . Tinh chiéu cao cua khéi chép H.SBD theo a.

INREY g. &3 c. &1 %

. . . D. —.
5 7 5 5
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GIAI CHI TIET
CAU 1: Chen D

1 a3
o

Tinh duoc AB =+/OA? +0B? =a+/5, AC =yOA? +0C? =2a, BC =yOB?+0C? = a\/7.

19 . AB+AC +BC
SABC:\/p(p_AB)(p_AC)(p—BC)Zg(VOI p= > )

Saec 19

CAU2: ChonD

A',,/i’/
Tur D ké DH // CK (H eCC').

Khi d6 d (CK,A'D)=d(CK,(ADH)) =d(C,(ADH)) =3;/CAHD _
ADH

) 1., al
Tacd Vycon :§A D.Spc =5
Ma A’D:a, DH :£1 A(H =a'\/:l7

2 2
2 g2 2
Xét tam giac A’'DH c6 cos DA'H = AD +'IA‘H ,_DH — > . sinDAH =
2A'D.A'H J34 N

2
= S =%A’D.A’H =3%.
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3%
. : a
Vay d(C,(ADH )):%:E.

4
CAU 3:

WS.ABC

SASBC

d(AD,(SBC))=d(A,(SBC))=

Goi O la tam cua mat day, ta c6 SO =+/SA’ — AO? =

1 112a\/_ a2

:VS.ABC :EVS.ABCD _E 5 a 2 12

a2
2

2
Ngoai ra, S,gc == ;/_ = d(AD,(SBC)) =¥

Cach 2:
Goi O=ACNBD, E la trung diéem BC va OH L SE tai H e SE thi OH L (SBC)

SO.0E

Do d6 d (AD,(SBC))=2d (0,(SBC))=20H =2

,SOOE _aV6

Ciing tinh dugc SO = #, thay vao tinh dwoc d (AD, (SBC)) = £ - 3

CAU 4: chonC

,
o
Dé== “C

Ta c6 chiéu cao ciia khdi chop S.ABCD la SI véi | 1a trung diém cia AD .
4
Suy ra thé tich ctia khdi chép S.ABCD bang — 3 -ae ;Za Sl = 4 a’<Sl=2a.

Xeét tam gidc SCD vuodng tai D co:

2
SD =+/SI? + ID? :36‘;/5 nén S,eco :%SD.CD:%.saf.a\/_:?’%_
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4 1 4

Théy ngay Vs asco = 2Vsscp = Vesco < - 38 a®=2. 3SASCD h<h =38
CAU 5: Chon C
A
B D
C

Thé tich khéi ta dién gan déu: V5., = \/_\/ (a® +b*—c?)(b* +¢* —a’)(a® +¢* —b?) = 15\/_
Dién tich tam gidc BCD: S, :\/p(p—a)(p—b)(p—c) :ﬁ.
Taco d(A,(BCD))= Vaseo _ N? .

BCD

ADMIN s& xay dung bai toan tong quat:

Tur gia thiét ta c6: MNDC 1a hinh thoi; cac tam gidc CAN,DAM 1 cic tam gi4c can, suy ra:
Al L NC, Al L DM = Al L (CDMN)
Ta co: V,pep = %VA.MNDC = %.4VA.,MN =N, = % IAIM.IN = %h.m.n
m? = —a?+b%*+c?
2

a’ +b*-c?

2
a’—b*+c?

2

h?+m? =¢?
T {h*+n’=b*> ={n’=

m?+n®=a?
h =

Suy ra: Vygep = (—a®+b?+c?)(a® —b* +c*)(a® +b* —c?)

156
=

1
ozl

(—42+52+62)(42—52+62)(42 +5°-6°)

1
:m\/
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. BC+CD+DB 4+5+6 15
Taco p= = ===
2 2 2
157
:>SABCD=\/p(p_4)(p_5)(p_6)=T
156

3.2
Taco d(A,(BCD)):B;/A-BCD - 15j7 3*/75.
ABCD

Céau 6 : Chon C

Goi H la trong tim ciia AABC, M 1a trung diém BC.
Ké MI L AA' tai | .
Ké HK L AA" tai K.

Tacd AH L(ABC)= A'H L BC ma BC L AM
= BC L(AAM )= BC L MI.
Suy ra MI 1a doan vuong géc chung cia AA" va BC.

az\/g = AIH :VABC.A'B’C’ —a
4 ABC

SABC =

aH=2av=83_ 1 1 1 38 1 4 k-2
3 3 HK? AH? AH? & & a 2
d(AA’,BC):MI:gHK:?jTa.

Cau 7: Chon A
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B C

H I

A D

2 2
Tacéd ASHD vudng tai H = SH =+/SD? — HD? _\/[a 217] {az “{%) } —ay3.
. 1 V3 1 1 a’\3
Cach 1. Vg pgep :§SH'SABCD :?a3 = Vi sep :EVA.SBD :ZVS.ABCD = T
Tam giac SHB vudng tai H = SB =+/SH? + HB? = a—\éﬁ :
2
Tam gi4c SBD c6 SB=a—*£1_3,BD=aJ§,SD= a 217 =S =5%.
:d(H,(SBD))zmza—ﬁ.
SSBD 5
1 a2

Chiéu cao ctia chép H.SBD la
a2
SH.d(H,BD aV3. = = a3
d(H,(SBD))= (H.ED) _ = L =
JSH?+[d(H,BD)] \/3a2+a
8

Céch 3. Goi | 1a trung diém BD. Chon hé truc Oxyz véi O=H,Ox=HI,Oy =HB,0z=HS .

Tacé H(0;0;0), B(O;%;Oj, 5(0:0:aV3), |(g;o;oj.
Vi (SBD)=(SBI)

z V3

= (SBD):Q+2y+—:1<:>2x+2y+—z—a:0.
a 3

a a3
A

2.0+2.0+?.0—a

Suy ra d(H,(SBD)):‘ =af.
\/4+4+é

CAUS8: ChonC
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Tacod IK =BC, = BC =+ AB? + AC* —2AB.AC.c05120° = a+/7
Ké AH L BC, khid6 AH la duong cao cua ta dign ABIK

. i 0 av21
Vi AH.BC, = AB,AC,sin120° = AH ==

Likke-= %a%/% =V, o = %a3\/1_5(dvtt)

S ==
2lKB 2
Mt khac &p dung dinh ly Pitago va cong thirc Hé-rong ta tinh dc S,,p = 3a+/3(dvdt)
3V
Do dé d(l,(A@K)):%:a—f.

AABK

CAU9: Chon A

3

Vi dy ABCD I2 hinh binh hanh = Ve.gs =Vesco :%VS_ABCD -2
2
Ta c6:Vi tam giac SAB déu canh a = S, :af;@
Vi CD || AB = CD ||(SAB) nén
3
3.2

d(CD,5A) =d (CD,(SAB)) =d (D, (SAB)) = 3;’%0 - a2

4

CAU 10: Chon C

Xét trong truong hop khéi tir dién déu.
Cac truong hop khac hoan toan twong tu.
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[EEN

1 1 1
VH.ABC :§h1-8; VH.SBC :_hZ'S; VH.SAB :ghs-S; VH.SAC :§h4.S

w

v, 3V 3V. 3V
h s'? §s'® §g'* 3
3(V, +V, +V,+V
=h+h,+h,+h, = Vit ZS+ il 4):%

CAU 11: Chon A

Taco AB||(AB'C’')=d(AB,B'C’')=d(AB,(ABC’))=d(B,(AB'C")).

2

a
S e = .
AABC 2
4’
V=S, heh-— -8 _8

CAU 12: Chen B
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CAU 13:

Speco =250 = AB.ADSIN A =

a2

3.

4 _al6

. D dai duong cao SH =

a?\/3 3V
2 ABCD

Goi M la trung diém AB, K la trung diém cua BM

Tacoé DM L AB = DM =a—23, HK // DM va HK=¥=a—*/§.

Taco AB L(SHK) = (SAB)L(SHK), (SAB)(SHK)=SK
V& HN L SK tai N = HN L(SAB)=d(H,(SAB))=HN.
HKHS a6

HN =
JHK? +HS? 6

Chon B

bat AB=x.Dung HK L CD.
Vi AH L(ABCD)= AH LCD = CD L(AHK)= AK LCD.

= ((A'CD);(ABCD))= (KA KH | = AKH (1).

Vi AAHK vudng tai H nén A'H = x.tan60° = x+/3.

8./3a°
3

Nhan thay V =3Vg ascp < A'H.Sppep = 3. & x3.x%2=3.

Vi ABCD Ia hinh vudng nén AC = x+/2 =2a+/2.

CAU 14: ChonA

CAU 15:

83

3
3a & X=2a.
3

a3

=22 "d(c,(sAB))=2d (H,(SAB)) =2HN =22

a5 a/15 a2\/15

Tacé: KC' L(AA'BB'), BK === KC’=T:>SAA,B,C, =

a’\/15
Vi ==

ChonA

2

GROUP:
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Goi H 1a giao diém cia AC va BD va la trung diém caa doan thang AD .
Goéc gitta hai mat phang (ADD,A ) va (ABCD) lagoc AMH , suy ra AMH =60".

AH = MH.tan AMH =a—‘2/§.
1 1 a’
VAiBlBD = EVABCD.AiBlClDl = g AH.S g0 = ? '
3a°
2

vV
d(B:(ABD))= —2%2 — -
( 1 (Ai )) SAlBD 3.2\/§ 2

CAU 16: Chen A

D& thay:
2(BD? +SB?)-SD?
2 BD=AC=a+3: SB=2a; SD=a\56 = BM?2 = ( , ) =3?a
1 a’\6
= VS.ABCD =§'SABCD'SA= 3

Ké BH L AC thi AH.AC =BABC — BH = PABC _ a2 AR
AC 3 AO

wI N

= H latrong tm tam giac ABD
Goi G latrong tdm tam giac SBD thi GH // SA va NP // AC vi BM L NP

Ta co:
SG_2 o SN_SP_2 \p 2,._ 223
SO 3 SA SC 3 3 3
o Voo _4 s Vowe _2.
VS.BAC 9 VS.DAC 9
1

:>VS.BNMP = gVS.ABCD .
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Mat khac: Vg gywe :%SBNMP d (S(P)) —d (S(P)) _ 3\S/s,BNMp _
BNMP
2
Mf:l SBNMP = % BM.NP - SBNMP = ﬁ = d (S,(P)) — 3\/S.BNMP Zaf .
BNMP

CAU 17: Chon B

bat AD=x (x>0).

, [CDLAD
Taco { = CD L (SAD) =((SCD),(ABCD))=SDA=60°.
CD L SA
3
Trong ASAD, c6 SA = xtan 60° = x+/3 .Theo gia thiét V, ... :a_:;/?
3 3
PE .\/§:a.\/§ < x=a.
3 3
Taco d(M;(SCD)):%d(B;(SCD)):%d(A;(SCD)) (1)
V& AH L SD.Tacéd CD L AH (vi CD L(SAD))
Do d6 AH L(SCD) = AH =d(A;(SCD)).
Tur (1) va (2) suy ra d(M;(SCD)):%AH
.1 1 .1 1 .1 4 _aV3
Trong ASAD cé AHZ A + DY 37 + 73 AH ==
a3
Vay d(M;(SCD))=——.
ay d(M;(SCD)) ==
CAU 18: Chon B
S
B
A
H

C

+Tacd: ASAB, ASBC la cac déu canh a nén AB=BC =a
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+ Tacd: ASAC vubng cantai S nén AC = a2

2
+ Tacod: AC? = AB®+BC? nén AABC vudng tai B c6 S, :a?

+Goi H Ia trung diém cia AC. Ta c6: HA=HB=HC va SA=SB=SC nén SH L(ABC) va

s _AC_aVz.
2 2
a2 &
+Vay d[ A;(SBC)]= 3\;&% - S';'SABC = 22 \/52 - af
SBC SBC
4

CAU 19: Chon C

Goi H la chan duong cao ha tir A cta tam giac ABC.

Xét tam giac ABH : sin /B :% — AH =2a/3.5in60° = 3a.

cos /B = % — BH =2a+/3.c0s60° = a+/3.

i , A
Xét tam giac SAH vudng tai A: tan LSHA= AS\_H = SA=3atan45’ = 3a.

Trong tam gidc SAH vuéng tai A, ké Al LSH tai I. Tacé Al L(SBC) nén Al la khoang
cach tir A dén mit phang (SBC).

Xet tam giac SAH , ta co: 12 = 12+ 12 - >+ 1 = 22.
Al SA°  AH (3a) (3a) 9a
3a+/2
d(A(SBC))=Al = .
= d(A(s8C))= Al =
CAU 20: Chon A
S
C
A D
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Taco ASHD vuong tai H

B C
2 2
— SH = +/SD? — HD? —\/(NEJ (az +(gj J=a«/§ " ”
A D
Cach 1. Tacé d(H,BD):%d(A, BD)z#.
Chiéu cao cla chop H.SBD
a2
|ad SBD SH d(H’BD) _ a\/él 4 _ aZ\/E.Z\/E _ a\/§
2 2 4.5a 5
\/SHZ [d(H,BD)] 392 +618
. 1 \3 1 1 1 NE)
Cach 2. S.ABCD = 3 —SH SABCD a’ = VH.SBD :EVA.SBD :EVS.ABC :ZVS.ABCD :Eas-
2
Tam giac ASHB vudng tai H = SB =+/SH? + HB? =, [3a? +% :a_\él_B_
2
Tam gi4c ASBD c6 SB_£ BD=a+/2;SD = \21_7 S \ca0 :5%.
= d(H,(SBD))zmza—ﬁ.
ASBD 5
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CHU PE 4: CUC TRI HINH HQOC KHONG GIAN

VI DU 1: Xét khéi tir dien ABCD cé canh AB =X va céc canh con lai déu bang 2. Tim x dé thé tich
khoi tir dién ABCD dat gia tri I6n nhat.

A. x=23. B. x=+/6. C. x=2. D. x=4+/3.

Loi giai

e ChonB

, : iy CH L AB
e Cach 1. Goi H latrung diem AB = (do AABC, AABD can day AB)
DH 1 AB
e = ABL(CDH).
2

e Mit khac ACDH can tai H, HC? = HD? :4—%.

e Goi | latrung diém CD :HI:\/HCZ—CIZ:\/4 ?—1_\/12 X

2

e Suyra S, = 2 HI CD_—\/12 X2
e Vay Voo :%AB.SACDH :g-x-E\/12—x2 =%x\/12—x2 :
e Céch 2: Xét f(x):x\/12—x2,XE(0;2\/§)
2 12 -2x?
o f'(x)=+12—x*— X - xe(0:243
(x) J12-x2  J12-%° ( )
. f’(x):0<:>x:\/5 do XE(O;2J§).
e Bang bién thién:
x |0 V6 2\3
f'(x) - 0
1
0

Vay V., =2 khi x=+6.

VI DU 2: Cho hinh chop S.ABC cé do dai cac canh SA=BC=x, SB=AC=y, SC=AB=1z théa
mén x*+y®+2z% =9. Tinh gia tri I6n nhit caa thé tich khéi chop S.ABC.

a o g 36 c o b, 26
8 4 4 5

Léi giai
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Chon C

Thé tich khéi tir dién V zg\/(y2 +7? —xz)(z2 + X2 —yz)(xz +y? —22) .

Ma X2 +y?+22=9 nén V —J_\/ 9-2x2)(9-2y?)(9-22).
Ap dung bét ding thirc Cauchy cho 3 s6 duong (9-2x°), (9-2y*), (9-22°) taco

(9_2X2)+(9_:y2)+(9_222) 32(9—2x2)(9—2y2)(9—222)

©272(9-2x")(9-2y*)(9-22°) v<£J_ v<§
J6

VayV_ = R dat duoc khi x =y =z =+/3 tirc 1a tr dién d cho 1a ttr dién déu canh /3.

VI DU 3: Cho tir diégn ABCD c6 AB=3a, AC =4a, AD=5a. Goi M,N,P lan luot 14 trong tm cac

tam giac DAB, DBC, DCA. Tinh thé tich V cua t dien DMNP khi thé tich te dién ABCD dat gia tri
I6n nhat.

3 3 3 3
Ay 10a B,y —280a c. v — 20 D. v — 1208

4 7 27 27

Léi giai

Chon C
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3
2 8 8 1 2

—| =V =—=V =—.-V =—V
[3] DMNP = 5 VDHIK = g+ VD.ABC = 5 VD.ABC

Vowne _ DM DN DP _
Vouk DH DI ‘DK

Ta co: Vp apc = %.SABC.SH = %%.AB.AC.Sin A.DE g%AB.AC.DE g%AB.AC.DE

Ta co:

(DE 1a duong cao cua hinh chop D.ABC)
DAu bing xay ra khi: DA= DE va BAC = 90°

Suy ra: Vi asc oy = %%.AB.AC.DA = %.3a.4a.5a =10a°
A 2 2

VI DU 4: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh a, canh bén SA=y (y>0) va
vudng goc véi mat day (ABCD). Trén canh AD lay diém M va dat AM =x (0<x<a). Tinh thé tich
I6n nhat V__ cia khdi chop S.ABCM, biét x* +y* =a’.

3 3 3 3
a’y3 B.vmaxza*/é. c:.vmaxza‘/6 D.vmaxza*/E
3 8 12 2

A' Vmax =

Léi giai

Chon B

Tir X2+y2 —a?=> y:\/ﬂ.Dién tich mat day S asem =(Bc+%j'AB:(a;Xja.

Thé tich khéi chép V, ey =%SABCM SA :E{H.aj 2 X :%(a+ x)\a? .

3 2
2
Xétham f (x)=(a+x)va®—x* trén (0;a), ta dugc r(rgag(f(x)zf(—jzsﬁa .

2 4
3
Suyravmaxzaf.

VI DU 5: Xét khdi chép S.ABC c6 day la tam giac vudng can tai A, SA vudng goc véi day, khoang
cach tir A dén mat phang (SBC)bang 3. Goi « la gdc gitta mat phang (SBC) va (ABC), tinh cosa
khi thé tich khéi chép S.ABC nho nhit.

J2 V3

A. COSaZE. B. cosa=—. C.cosag=—. D. cos,a:g.
3 3 3

Lai giai
Chon C
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Goi M la trung diém BC, H la giao diém ciia duong thang qua A va vudng goc véi SM .

Ta dugc: GOc giita mat phang (SBC) va (ABC) la SMA. AM i SA= 3
sina cosa
9

sina.cosa
Thé tich khdi chép nho nhat khi sin® a.cos a 16n nhét.

Suy ra Vg pac = %.AM 2SA=

A A . - V4
Xét ham s6 f(x)=sin” x.cos x =cosx —cos® X voi O<X<§'

sinx=0

f'(x)=-sinx+3cosx.sinx, f'(x)=0 < :
(x) cosx:ig

\/§ .

Suy ra sin® a.cosa 16n nhat khi cosa = ~—

Céch 2. Dit AB=AC =x; SA=y.Khid6 V, yoc ==XY.

1
6
1

Vi AB, AC, AS déimétvu@nggécnén% e = 5t +—5 2 33—

[,(SBC)] X Xy x'y

27[

Suy ra x y>81\/_—>VSABC 6x y=>

o[t

D4u "=" xay ra khi va chi khi x=y=3J3——cosa =

1

;AM =—BC..
2
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BAI TAP REN LUYEN

CAU 1: Xét khdi te dien ABCD, AB=x, cac canh con lai bing 2+/3. Tim x dé thé tich khéi t&r dién
ABCD 16n nhat.

A. x=+/6. B. x=2J2.C. x=414. D. x=32.
CAU 2: Cho khdi chép S.ABC c6 SA=a, SB=a+2, SC =a+/3. Thé tich 16n nhét ctia khdi chép 1a
3 3 3
A. a’6. B.af. c.af. D.af.

CAU 3: Cho x, y la céc sé thuc duong thay doi. Xét hinh chép S.ABC c¢6 SA=x, BC =y, c4c canh con
lai déu bang 1. Khi thé tich khéi chop S.ABC dat gié tri I6n nhét thi tich x.y bang :

&%. B% C. 24/3. D.

CAU 4 : Cho hinh chép S.ABC c6 SA=a, SB=a+2, SC =a+/3. Tinh thé tich lon nhat V, cua khdi
chop da cho.

w|

3 3 3
AV, =a’\6. B.vmax=an. c.vmax=a‘/g. D.VmaX:a\/E.

2 3 6
CAU 5 : Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat vsi AB =4, canh bén SA vudng gdc véi
mit phing day (ABCD) va SC =6. Tinh thé tich Ion nhét V,,, cua khéi chép da cho.

AV, .. 430 B.V _80 C. V. 20 D.V,_. =24.

max_?' 3 * Vmax

CAU 6: Cho hinh chép S.ABC c6 day ABC la tam giac déu va c6 SA=SB=SC =1. Tinh thé tich lén
nhat v, caa khdi chép di cho.

1 J2 J3 1

AV == B.V, =—. C.V, =2, D.V_ =—.
6 12 12 12

CAU 7: Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat, AD =4. Céc canh bén bang nhau va
bang 6. Tim thé tich Ién nhat vV caa khéi chép di cho.

AV, =22 B. V= 2, C. Vpy =22 Ny =22,
3 3 3 3

CAU 8 : Cho hinh chép S.ABCD c6 dday ABCD la hinh binh hanh véi AD =4a. Cac canh bén cua hinh
chép bing nhau va bing a+/6 . Tinh thé tich Ion nhat V. cta khdi chop da cho.

3
AV =8%. B.V.__ zgaﬁ. C.V_ =8a°. D.V,, =4/6a".
CAU 9: Cho hinh chép S.ABC c6 day ABC la tam giac vubng can tai C, canh bén SA vudng goc véi mat
phing day (ABC). Biét SC =1, tinh thé tich lon nhét V,, cua khéi chop da cho.

e V2 2 3

AV, ==, B.V,, == C.V, =2 D.V,, =—.
12 12 27 27

CAU 10: Cho tt dién SABC c6 SA, AB, AC d6i mot vubng goc véi nhau, do dai cac canh BC =a,
SB=Db, SC=c. Tinh thé tich Ién nhat V__khéi t dién da cho.
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abcA/2 abc+/2 abc+/2 abc+/2

AV, = . B.V,_, = . C.V, = . DV, = .
4 8 12 24

CAU 11: Cho hinh chép S.ABCD c¢6 ddy ABCD hinh vubng canh a, canh bén SA=a va vudng goc Vi
mit ddy (ABCD). Trén SB, SD lan luot lay hai diém M, N sao cho SS—'\é': m>0, i—g: n>0. Tinh thé

tich 16n nhat V__ cta khéi chdp S.AMN biét 2m* +3n° =1.

3 3 3
AV, =2 B.v_ =2 V6. C. ABCD. D.V,_ =2
6 72 48

CAU 12 : Cho hinh ling tru ding c6 thé tich V va c6 day 1a tam giac déu. Khi dién tich toan phan cua hinh
lang tru nho nhat thi d6 dai canh day bang bao nhiéu?

A. 4y . B. NV . C. 3o . D. 36V

CAU 13: Cho hinh chép S.ABCD c6 SA=x (0< X < J§) tat ca cac canh con lai bang nhau va bang 1. Véi
gia tri ndo cia x thi thé tich khdi chdp S.ABCD 16n nhat?

N 7z

A X=—. B. x=—. C. x=—. D. x=—.
3 2 2 2

CAU 14: Cho khdi chép S.ABC c6 day 1a tam gidc vudng can tai B. Khoang cach tr A dén mit phang
(SBC) bing av2, SAB =SCB=90". Xac dinh do dai canh AB dé khi chép S.ABC c6 thé tich nho nhit.

av10
2
CAU 15: Cho hinh hop chir nhat c6 ba kich thuéc I a, b, ¢. Dyng mét hinh lap phuong c6 canh bang tong
ba kich thuéc cia hinh hop chix nhat trén. Biét rang thé tich hinh 1ap phuong luon gap 32 lan thé tich hinh
hop chit nhat. Goi S 14 ti s6 giira dién tich toan phan hinh lap phuong va dién tich toan phan hinh hop chir
nhat. Tim gia tri Ién nhat S cua S.

A S, . :i. B. S, :E. C. S, .

10 5 5

CAU 16: Cho hinh chép S.ABCD co6 day ABCD Ia hinh binh hanh, thé tich 13 V. Goi M 1 trung diém
cua canh SA, N 1a diém nam trén canh SB sao cho SN =2NB; mit phang () di dong qua cac diém
M, N va cat cac canh SC, SD lan luot tai hai diém phan biét K, Q. Tinh thé tich I6n nhat V__ cuaa khéi
chép S.MNKQ.

A. AB = B. AB=a+/3. C. AB=2a. D. AB =3a+/5.

:g D. Smax:4_8'
5

Av. =Y BV -V cv_ = p.v._ =2
2 3 4 3
CAU 17: Cho mét tam nhdm hinh chir nhat co kich thuéc 80cmx50cm . Ngudi ta cat ¢ bén goc cua tam
nhom d6 bén hinh vudng bang nhau, mdi hinh vudng c6 canh bang x(cm), rdi gap tim nhdm lai thi dwoc
mot cai thing khéng nap dang hinh hop. Tinh thé tich Ién nhat V. cia hop tao thanh.

x 80

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 101



CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

A. V., =18000cm?’. B. V., =28000cm’.
C. V., =38000cm’. D. V., =8000cm’.

CAU 18: Cho hinh chép S.ABCD c6 ABCD 1a hinh thoi canh a,SA=SB =SC =a. Thé tich 16n nhét ciia

khéi chop S.ABCD la
3 3 3 3
A B. & c. 2. pD. &,
8 2 8 4

CAU 19: Cho hinh chép S.ABCD ¢6 SC = x (0< x<J§), cac canh con lai ddu bing 1 (tham khao hinh

Ja

v&). Biét rang thé tich khéi chép S.ABCD 16n nhat khi va chi khi x = e (a,b € Z+). Ménh dé nao dudi

day dang?

A. a’-2b<30. B. a*-8b=20. C.b*-a<-2. D. 2a-3b°=-1.
CAU 20: Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh binh hanh. Hai diém M, N lan luot thudc céc
doan thang AB va AD (M va N khdng triing véi A) sao cho %+2%:4. Ki higu V , V, lan luot la
thé tich cua cac khoi chop S.ABCD va S.MBCDN . Tim gia tri I6n nhat cua ti so Vl

NS B. 1. c.l D. 2.

-4 14 6 3

CAU 21: Xét ta dien ABCD c¢6 cac canh AB = BC = CD = DA =1 va AC,BD thay doi. Gia tri Ion nhat
cua thé tich khéi tir dien ABCD bang
A 203 g, A3 c. 2B p. A3
- 27 27 9 9
CAU 22:Cho khéi chdp S.ABC ¢ SA vudng goc véi day, tam giac ABC vubng tai B . Biét rang thé tich
cua khdi chdp la 2—54 va gia tri nhd nhat dién tich toan phan chép S.ABC 1a p/5+q trong d6 p,qeQ.
Tinh gia tri biéu thirc: p*+q? =2
37 37 25 25
A pPrgi= B. pP+q° =" C. pP+q* == D. p*+q° =—
b+ 36 b+ 9 b+ 4 - 16
CAU 23: Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh thoi tim O, canh bing 1; SO vuéng gdoc voi mit
phang ddy (ABCD) va SC =1. Tinh thé tich Ién nhat V,,, cua khéi chép da cho.
23 23 oy 2B, 4B
9 3 27 27
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CAU 24: Cho tir dien ABCD. Hai diém M,N lan luot di dong trén hai doan thiang BC va BD sao cho
BC _BD

ZW”W =10. Goi V,,V, lan luot la thé tich cua cac khéi ta dién ABMN va ABCD. Tim gia tri nho

o .V
nhat cua —-.
2

B D

v
A B.2. c.2. D2
8 8 7 =25

CAU 25: Cho khéi chép S.ABC c6 day 1a tam gidc vudng can tai B. Khoang cach tr A dén mat phang

(SBC) bing av/2,SAB = SCB =90°. X4c dinh do dai canh AB dé khdi chop S.ABC c6 thé tich nho nhét.

_a10

A. AB =3a+/5. B. AB =a\/3. C. AB=2a. D. AB >
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GIAI CHI TIET
CAU1:ChenD

TU LUAN:
Goi M, H lan luot 1a trung diém cia AB va CD.

. ., . . R CM L AB
Ta co tam gidc ABC, ABD can lan luottai C va D. Suy ra < AB L(CDM).

DM L AB
Tacé: ACAB =ADAB(c.cc) suy ra MC =MD. Taduoc MH L CD.
Tt dién BMCH c6 duong cao BM , day 1a tam giac MHC vuong tai H .

C6 BM =§; BH =+/BC? —CH? =12-3=3
2 2
HC =+/3; HM =BH?-BM? = 9—% .Suyra S, :%.MH.HC:%.JQ—XZ.\/@

zﬁfg_x_z
2" 2° 4

X\/_ x2 2J§x x_<& (x_z xzj 33
4 3 414

ABCD BMCD 2 2\/BMHC 4

OOII—‘

. +9——

33

Vay gid tri Ion nhat caa thé tich khdéi td dién bing = dat  khi

X2 G
Z:9—Zc>x2:18<:>x:3\/§.

CASIO:

X«/_

Thuc hién nhu phuong phép tu luan dé co dugc V == 9—7 Nhap ham s6 bén vao may

tinh.
CALC /6, duoc V ~3.872. CALC 24/2, duoc V ~4.320.
CALC 14, duoc V ~5.066.CALC 32, duoc V ~5.196.

CAU 2: Chon D
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Goi H la hinh chiéu caa A Ién (SBC)=V = % AH .S .

Tacé AH <SA; ddu “=" xay rakhi AS L (SBC) .

Seac =;SBSC smSBC<;SB SC, ddu “=" xdy ra khi SB_L SC.

Khi do, V =%AH.SSBC S%AS-%SB-SC=%SA-SB-SC.

Déu “=" xay ra khi SA, SB,SC d6i mot vudng goc voi nhau.

a’\/6
=

Suy ra thé tich 16n nhét ctia khdi chop 1a V = %SASB.SC =

CAU 3: Chon A

- Do SB=SC = AB = AC =1 nén céac tam giac SBC va ABC cantai S va A.
Goi M, N lan luot 1a trung diém cua BC va SA, ta co:
{SM 1 BC

= BC L(SAM).Ha SH L AM tai H thi SH L (ABC).
AM 1 BC

2 2
- Taco: AM :,/1—y— = S,0. =~ AM.BC =1y‘/1—y—.
4 2 2 4

2 2
Mt khac: vi SM = AM nén tam gidc MSA can tai M = MN =+/MA? — AN? = ‘/1—%—’(?

y°
Xy [1——
Lai c6: SH.AM = MN.SA=> SH = MN-SA _ 4 x\/ﬁ

4

1 1 x \/ 1 1
:>VS.ABC =_'SH'SABC =5 = - Y\/4 x* — y
3 3 / 2 2 4 12

1 [(C+y2+a—xi—y2) 2.3
xy(4 x—y) \/( y yj:\/_.

12 3 27

12

243

Vayvmax:—27 ox=y' =4-x-y o x=y=

4
do do x.y=—
y 3

2
\/g 5

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 105



CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

CAU4:ChonD
Goi H Iahinh chiéu cua A trén mit phang (SBC)——> AH L (SBC).
A
= B
C
Taco

o AH <AS ;Déau "="xayrakhi AS L(SBC).

S :%SB.SC.Sin BSC < %SB.SC . Dau "=" xay ra khi SB_LSC.

ASBC

Khido V =1s,.,..AH <1[ 1sB.sC |As =2 sasBsc
3 3\ 2 6
Dau "=" xay ra khi SA, SB, SC d6i mot vudng goc véi nhau.

1 a’\/6
s

Vay thé tich I6n nhét caa khéi chop 1AV = gSASB.SC =

CAU 5 : Chon A

Dit canh BC = x> 0.Tam giac vudng ABC, ¢ AC* =16+ x°.
Tam gi4c vudng SAC, c6 SA=~/SC? — AC? =+/20— X.
Dién tich hinh chit nhat S,;., = AB.BC =4x.

Thé tich khéi chop V, e = % S, o0 SA= g x\20— 2.

40

Ap dyung BDT Cosi, ta co
=10.SuyraV, <—4 10=—
=1U.suy S.ABCD = g 3"

2
x? +(\/20— x? )
XA/20—x? <
40

DAu "=" xay ra <> Xx=+/20—x* <> x=+/10.Vay V__, ~3

Céch 2. Xét ham sb f(x)zgx 20—x? trén (0;2\/5).

NOTE: Hiéu rd ban chét roéi méi dung cach tric nghiém nhé. Pirng phu thudc vao may tinh
quéa nhiéu!!
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CAU 6:
Chon A
=
A iy
M
B
Goi O 1a tam dudng tron ngoai tiép tam giac déu ABC. Vi S.ABC la hinh chop déu
= SO L (ABC).
2
Dit AB =x>0. Dién tich tam giac déu S, . =XTJ§.
Goi M 1a trung diém BC = AM = \2/_ OA—gAM = f
2
Tam gi4c vudng SOA, c6 SO = v/SA? —OA? = 1—X—.
2
Khi @6 V, ue = =S e SO = <. X BB 1L
' 3 3 4 B
1 1
Xétham f (x)=—.x*v3—x* trén (0;+/3), ta duoc max f (x)= f (V2 )==.
() 12 ( \/_)’ o e (0:43) () <\/_) 6
CAU 7: Chon B

Goi O=ACNBD. Vi SA=SB=SC =SD suy ra hinh chiéu cia S trén mat day tring voi tam
dudng tron ngoai tiép da gic day = SO L (ABCD).

bat AB=x>0.

Tam gi4c vuéng ABC, c6 AC =+/AB? +BC? =+/x +16.

2 2
Tam gidc vudng SOA, c6 SO =+/SA? — AO* = \/SAZ ~ AZ? _ \/1282 X

Khi do VS.ABCD:%SABCD.SO:%A _mzx (2 xv/128 — x ) %(x +128-x)= 128

Dau "=" xay ra x =128 —x> < x=8. Suy ra Vs sscp s%.

CAU 8 : Chon A
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Do SA=SB=SC=SD=ay6 nén hinh chiéu vuéng géc cia S trén mat phing (ABCD) triing
Vv6i tim dudng tron ngoai tiép day, do do tir giac ABCD Ia hinh chit nhat. Goi H = ACNBD,
suy ra SH L (ABCD).

Pit AB=x>0. Tacd AC =+ AD? + AB? =/x2 +16aZ.

AC? \/8a%—x2
4 2

Tam giac vudng SHA, c6 SH =\/SA2 -

. 1 1
Khi 6 Vs psco = 5 Speco-SH = - AB-AD.SH

1 8a’—-x* a a 8a’
:—.x.4a.—:—(2x\/8a2—XZ)S— x?+8a%—x*)=—.
3 2 3 3( ) 3
CAU 9: Chon D
Cach 1
Giasit CA=CB=x>0.Suy ra SA=+/SC2— AC? =+/1-x2.

Dién tich tam giac S5 = %CA.CB =%x2.

Khi d6 Vg pgc :%SAABC.SA:%XZ\M— X,
2)_V3
3

Xét ham f(x):lx2 1-x* trén (0;1), ta dwgc max f (x) = f[ = [==.
6 (01) 27

1 1 [(x+x+2-2x2Y 243
Céach 2. Taco x2\1—x% = —— [x2x2.(2=2x%) < — e b
ac X X \/E\/X X ( x) \/5\/( 3 j 5

CAU 10: Chon D
S
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X2+y228.2
bit AB=x, AC=y, AS=z Tacod {x*+z°=b*.
y?+22=c’
2 2 2
Khido v = 2y - (29)(27)(220)

6 288
<(x2+y2)(y2+22)(22+xz)_azbzc2 V<abe/§
B 288 288 T24
Dau "=" xayrakhi x=y=z——>a=b=c..

CAU 11: Chon B

Thé tich khdi chop S.ABD 12 Vg gp = —

3
Taco Voum _SM SN _ =mn ——>V = MNVs pe0 _na
Ve o SB SD ' 6
2 2
Mit khéc mn = \/E.m.\/§.n < 2m-+3n _ 1 .
V6 26 26
. 2m=+/3n :
Dau "=" xay ra < Vam=13 :mzl;n:i. Suy ra Vg aun sﬁ.
2m* +3n° =1 2 6 ' 72
CAU 12 : Chon A
Goi h>0 la chiéu cao ling tru; a>0 la d6 dai canh day.
2
Theo gia thiét taco V =S, .h=2 By &
4 a’\3
. 2[
Di¢n tich toan phan cua lang tru: S =S, + S, quamn = . \/_
2
Ap dung BDT Cési, tacéd S, ohan = a—f + Gkl
a

2 2
_aV8 2V 23 Zgi/af_zx/iv_zx/@/ = 33642V
a a a

2 a

DAu "=" xay rakhi < AV

2J§_2\/§v_2J§v©a_3
2 a

a

CAU 13: Chon C
Goi O la tam cua hinh thoi ABCD =OA=0C. (1)

Theo bai ra, ta c6 ASBD = ACBD = 0OS =0OC. (2)
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Tir (1) va (2),taco OS =0A=0C :%AC = ASAC vubng tai S = AC =+/x? +1.

2 2
Suy ra OA = “X;l va OB =/ AB? —OA? = “3;’( .

\/(xz +1)(3—x2)
5 :
Tacd SB=SC =SD=1, suy ra hinh chiéu vuéng géc H caa dinh S trén mat day 1a tam duong

tron ngoai tiép tam giac BCD——H e AC.
SA.SC X

JSA+SC7 41

\/(X2+1)(3—X2) x 1 1(x2+3-%2) 1
S e .[_2 ]z

2 N

Dién tich hinh thoi S,;., =2.0A0B =

Trong tam giac vudng SAC,tacd SH =

o |

Dau "="xayra < x=+3-x*> & x=

J6
2

Goi D 1a diém sao cho ABCD Ia hinh vudng.

AB L AD
Ta 6 — > AB | (SAD)—>AB 1 SD.
SAB =90° — AB L SA

Tuong tu, ta ciing c6 BC L SD. Tir do suy ra SD L (ABDC).
Ké DH L SC (H eSC)——>DH L(SBC).
Khi d6 d[ A,(SBC)]=d[D,(SBC)|=DH.

bat AB=x>0.

-, A 1 1 1 1 1 1
Trong tam giac vuong SDC, co ==t > =5t
DH® SD° DC (a\/§) SD®  x
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axy/2
\x?—2a?

Thé tich khéi chop V o = %VS_ABCD _ %

Suyra SD =

a2 _ a2 X
322> 6 Jx*-2a®
trén (a\/§;+oo),tadu(_¥c min f(x):f(a\/§):3\/§a2..

(alzi)

X3

VX2 —2a?
CAU 15: Chon D

Theo gia thiét ta c6 canh cua hinh lap phuong bing a+b+c.
e Hinh hop chir nhat c6: V =abc va S, =2(ab+ac+bc).

Xétham f (x)=

e Hinh lap phuong co: V ':(a+b+c)3 va S’y :6(a+b+c)2.

S _3 (a+b+c)2

Suyra S=-1=3, :
S, ab+bc+ca

a+b+c) :
Ta c (a+b+c)‘°’=32abcg%=32b—f@(9+3+1j =32(9.3j.
a a a a a a
by :
- 1
pat 4 & —)(x+y+1)3:32xy<:>xy:(x+g%).
C
_:y
a
1)° 1)° 2
Khido 5=3 Y Y g 0¥+ s g g T
X+ Y+ Xy (x+y+1) t°+32t-32
YT T

Taco (x+ y+1)3 =32xy <8(x+ y)2

——t? <8(t-1) «——>t* ~8t* +16t -8 < 0«——2<t<3+5.

2

t

trén doan [2 3+\/_] ta dugc max_f(t)=f(4)=

1
[2:3+45] 10"

CAU 16: Chon B
Goi a= 2K (0<a<l).
SC

Vi mit phang («) di dong di qua cac diém M, N va cat cac canh SC, SD lan luot tai hai diém

phan biét K, Qnentacodangthuci 2 SB+SD<::>2+1 E+£——>£=ﬁ.
SM SK SN SQ a 2 SQ SD 2+a

Tacé Vs mnko 1(SM SN SK SM SK SQ) 1(4a 2 j_Za 1

Ve oo 2VSA'SB'SC SA'sC'SD) 2\ 3 a+2) 3 a+2
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Xét ham f(a):z—;—i. trén doan [0;1], ta duogc rRe}]x f(a)=f(1)=

Wl

CAU 17: Chon A
Hinh hop duoc tao thanh c6 kich thuéc: chiéu dai 80—2x(cm), chiéu rong 50—2x(cm), chiéu
cao x(cm).
Suy ra thé tich thing tao thanh V = x (80— 2x)(50—2x) = 4x* — 260x’ +4000Xx .
Khao sét f (x)=4x®—260x" +4000x trén (0;25), duoc EQ% f (x)= f (10) =18000cm?®..

CAU 18: Chon D

Ké SH J_(ABCD) tai H = H 1a tim duong tron ngoai tiép AABC.Ma AABC cén tai B va
AC L BD=H €BD. Goi O 1a giao diém AC va BD.
Ta co: OB® = AB® —OA” =a’ —(SA* ~S0”) = SO’ = SO = 0B = OD => ASBD vuéng tai S.

= SH.BD=SB.SD =V = %SH Spgep = %SH % AC.BD :%SB.SD.AC = %a.AC.SD

Lai c6 SD =+/BD?—SB? =+/BD?—a? .

2
Ma AC =20A =2/ AB* -OB’ =21/a2— BE =+/4a*-BD" .

2 nn2 2 .2
:Vz%a.\/4a2—BD2.x/BD2—a2g%.<4a 8D );(BD @)

2
2

CAU 19: Chon B

Goi H Ia hinh chiéu cia S 1én mat phang (ABCD), vi SA=SB=SD nén H e AO véi O la
trung diém cua BD

Ta xét hai tam giac SBD va ABD c6 canh BD chung, SB=AB, SD= AD nén ASBD = AABD
suy ra AO=SO=0C do d6 ASAC vubngtai S.
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2 2
Taco AO=%AC=%x/1+X2 — BO= 3;)‘2 :SABCD:‘/(“X J3-x) (0<x<J§)

2
Mit khac SH = ——>>C X
JSAZ+SC% N1+ X
: 1 (3-x) 1
Vay Vs psep = ESH Specp = T < Z .

Thé tich khéi chop S.ABCD 16n nhét khi va chi khix? =3 - x* < x = @ :

b=2
CAU 20: Chon A

. |a=6 ,
Vay .Suyra a®—-8b=20.

AB AD s A .
bat —=x; — =y, theo giathiéttaco x+2y=4.
AM AN

1AM.AN.Sin DAB

Taco Vsam _ Sawn _ _1 AM AN 1
Viasco Smsco  AB.ADSINDAB 2 AB AD  2yx

Theo diu bai > 4220 _ 4o x12y 4= x=4-2y.
AM AN

Vounm -1 gy

Vs agco 2y(4_ 2y)

1—VS'AMN =1- 1 ;0<y<2.

VS.ABCD ZY(4_2)’)’

2y+4-2yY
Theo BDT Cosi ta cd 2y(4—2y) < (%} —4.

Nén \isl—izgz max\ﬁzﬁ.
Vv 4 4 vV 4

CAU 21: Chon A
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A

Goi M, N lan luot 14 trung diém ciia BD, AC . Bt BD =2x,AC =2y (X,y>0).
Tacé CM L BD,AM L BD = BD L (AMC).

Tacd MA=MC =+1-x*, MN = \1-x* —y*, S, :%MN.AC :%y. 1-x2—y?.

2 V2o X2 V2 3
VABCng DB.S,,,. = 2Xy / 2 _y \/leyz_(l_xz_yz) S%\/(X +y +27 X" =y )
23

=V <—.
ABCD 27

CAU 22:Chon D

biat SA=a,AB=b,BC =c, taco: abc:%.

Dién tich toan phan: |2S = ab+bc +avb? +¢? +cy/a? +b?|.

2\/6 2 2\/5 2
Theo bét ding thirc Bunyakovsky ta cé: L(TJ +12J(b2 +C2)2(?b+CJ .

Nhu v y—\/b2 b+c b?+¢® > % £

3
Do do: 2S :ab+bc+a(§b+§cj+c(§b+§aj: 3b(a+c)+iac>—b\/_ 2555

b\/; 55 _545 5[ (5[}(\/—\/— j5\/— S>i 4b

6b 3
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N - , ., 25

Ding thtic xay ra khi va chi khi: bzl,a:c:7.vay p:Z,q=O:> P +q T

CAU 23: Chon D

Dit OA=0C = x.Tam giac vudng AOD, c6 OD =+ AD? —OA® =~/1—x2.
Suy ra BD =241-x* .Dién tich hinh thoi S,;., = OABD =2xy1-x’.
Tam gi4c vubng SOC, ¢6 SO =+/SC?—0C? =+/1—x°.

Thé tich khéi chop Vs ssep = % S acp-S50 = %.ZX\/]_— X2 A1-x? = % x(1-x%).

L SuyraV 43

a7

Xét ham f(x):x(l—xz) trén (0;1), ta dugc r{geg( f(x)= f[

Céch 2. Ap dung BDT Cbsi, ta co

2x1x \/_\/2x1x 1x)
3 3

<

V2 [[2¢+1-¢+1-x) 43
3 27
CAU 24: Chon D
1
v gd(A;(BMN)).SABMN
Taco L= 1
v, 50 (A(BCD)).S e Saecp
Goi H la hinh chiéu caa M 1én BD va K 1a hinh chiéu caa C 1én BD, khi d6 ta c6
Suw _ MH.BN BM BN
S,sco CK.BD BC BD

10=ZBC+BBDZ /GIBC.BD:BC.BDgéjBM BN 6
BM BN BM BN BM BN 6 BC 'BD 25
Suy ra Seem ¢ 6 Vay Vi nho nhat bang 2%

ABCD 25 V2

— SABMN

CAU 25: Chon B
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Goi D la dinh thtr tu cta hinh vudng ABCD.

DC BA L DA
0 —BC 1SD ; — BA L SD. Suyra SD L (ABCD).
BC L. SC BA 1L SA
Ké DH vuong gdc cit SC taiH = d (A,(SBC))=d(D,(SBC))=DH =av2.
1 11 1 1 1 J2ax
T e TRer D e T2 2 DR E e
DHZ SD’ DC2  SD? 2a? «x Ny
1 2ad J2a @
V=V =——— (X>aJ2|=>V = .
T 6 \x2 242 ( ) 6 x*-2a’
3 3x*(x* —2a%)-x* 2 _pa2
Pt f (X)= = f'(x)= ( )X 2
X2 —2a’ (x2—2a2).\/x2—2a2 (x2—2a2).\/x2—2a2
f’(x):0<:>x:a«/§.
x aﬁ a\/?: +w0
() - 0 +
+o0 +o0
VACH I e
% 302\/5
3
Vay maxV :J§2a khi AB = x =ax/3.
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CHU PE 5: TOA PO HOA - TOAN THUC TE

VI DU 1: Cho ta gién OABC c6 OA, OB, OC doi métﬁvuﬁng goc voi nh‘au va OA=0B =0C =a.
Goi M 1a trung diém BC. Khoang céch gitra hai duong thang AB va OM bang

a 2a a a
A —. B. —. C. —. D. —.
2 3 J3 2
Lot giai
ChonC

Chon hé truc toa do sao cho O(0;0;0), A(0;0;a), B(a;0;0), C(0;a;0), M (%;%;O).

AB =(a;0;—a) = AB c6 mot vtep U =(10;-1).

[G,V]=(L-L1)=d(OM,BC) =F 1=

VI DU 2: Cho hinh chép S.ABCD, diay ABCD la hinh vudng canh a, SA vudng goc véi mit phang
(ABCD); M, N hai diém nam trén hai canh BC, CD. P4t BM =x, DN =y (0<Xx, y<a). Hé thirc
lién hé gitra x va y dé hai mat phang (SAM ) va (SMN) vudng goc véi nhau la:

A. X*+a’ =a(x+2y). B. X’ +a’=a(x+Yy).

C. x*+2a* =a(x+y).

D. 2x’ +a’ =a(x+y).

Loi giai

Chon B
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Toadd héavsi O=A, Ox=AD, Oy=AB, Oz=AS.
bat SA=z>0,tacé S(0;0;z), M(x;a;0), N(a;y;0).

Do do {A—i_ (0:0:2) = [A—Sm] =(—az;xz;0).

AM =(x;a;0)
S—M:(X;a;—l) SM:SN |=(vz—az: xz—az: xv—a2
{S—N—(a;y;—z)j[SM'SN](y ’ e,

Mat phing (SAM ) nhan [E;W}:(—az;xz;o) la mot VTPT.
Mat phing (SMN) nhan [W'ﬁ}:(yz—az'xz—az;xy—az) la mot VTPT.
Tac6 (SAM) L(SMN) < | AS;AM | [ SM;SN |=0

az(az—yz)+xz(xz—az)=0<a(a-y)+x(x—a)=0<x*+a’ =a(x+y).

VI DU 3: Cho hinh chép S.ABC c6 ddy ABC la tam giac can tai A, goc BAC =120°. Goi H,M lan
luot 13 trung diém canh BC va SC. SH vudng goc Vi (ABC); SA=2a va tao v6i mit day mot goc
60° . Khoang céch giira hai dwong thang AM va BC Ia.

A. &. B. aJﬁ_ c. 2 D. a\/ﬁ.
7 3 7 7
Loi gii
Chon D

Tac6 (SA,(ABC))=SAH =60"; SH =2a.sin60° =a/3, AH=ySA’ ~SH’ =a..
BH =a.tan60° = av/3, BC=2a+/3..
Ta chon hé truc Oxyz sao cho: H =0(0;0;0),S €0z = S(O; 0; a\/§)..

AcOx= A(a;0,0); BeOy= B(0,-aV/3;0);C €Oy =C(0;ay/3;0)..

Toadd M la trung diém cia SC nén M (O a23 a;/_]

m[_ a—23 i} Bc(o 2a+/3; 0)

Vecto phap tuyén cua mat phing chira AM va song song véi BC .
n= [m; ﬁ] = (—3a; 0; —2\/§a).

(P):—3a(x—a)—2\/§az =0 —3ax—2/3az+3a% =0.

3a* 3a ay2l
d(AM’BC)Zd(C’(P)):\/961‘2+1‘2a2=\/ﬁ= [
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VI DU 4: Cho hinh lap phuong ABCD.A'B'C'D’ canh bang a. Liy diém M thudc doan AD’, diém N

thuoc doan BD sao cho AM =DN =x, (0< x<¥] .Tim x theo a dé doan MN ngan nhat.
A x=3V2 B, x= 22 c. x=2. D. x=2.
3 4 3 2
Loi giai
Chon A
A B
N
D ¢ i ‘kM‘,, c
,kA'\\ B

D,
c

Chon hé truc toa d6 Oxyz sao cho O=A", AD'=0x, AB'=0y, AA=0z.

A'(0;0;0), D’(a;O;O), B’(O;a;O), A(0;0;a), D(a;0;a), B(0;a;a), C'(a;a;0), C(a;a;a).

M 2-X N 2-x. X .
N K i
2 2 2
:>|V|N2=(\/§X—a)z+%+%=3x2—2\/§ax+a2=3(x2—2gax+2i}ra_

9 | 3
J2a aJ_

:>MN2=3(X——J +? Vay MN ngin nhit < x=——

VI DU 5: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Mot duong thang d di qua dinh D’ va
thm | ciia mat bén BCC'B’. Hai diém M, N thay d6i lan luot thudc cic mit phing (BCC'B') va

(ABCD) sao cho trung diém K ciia MN thudc duong thang d . Gié tri bé nhat cua do dai doan thang MN

A Y3 g 352 c. 2ba p, 232
2 10 5 - 5
Loi giai
Chon D Cho a=1. Chon h¢ truc Oxyz nhu hinh vé.
1:' B
/]
m K’ '-:\.‘.‘}_\,\,__‘_‘_H_hdn
‘V-', / s -
d
/:1 c |
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A(0;0;0), D'(3;0;1), B(0;1,0), C'(L,11)

| 1a trung diem BC' = | [1;1;1j:ﬁ:(—l;x—lj:—l(l;—z;l).
2 2 2 2 2
buong thang D'l di qua D'(L0;1), c6 mot VICP la u=(L-2;1) c6 phuong trinh la:
X=1+t
y=-2t(teR). Mit phiang (ABCD): z=0 . Mit phang (BCC'B'):y=1
z=1+t

M €(BCCB)=M (m;L;n), K e D'l = K(L1+t;-2t;1+t)
K 1a trung diém MN = N (2t—m+2,-4t-1;2t—n+2).

N €(ABCD) < z,, :0<:>2t—n+2:0<:>t:n%2:> N (n—m;3-2n;0).

W:(n—Zm;Z—Zn;—n) = MN? =(n—2m)2+(2—2n)2+n2 =(n—2m)2+5n2—8n+4

4

2 b=—
:(n—2m)2+5(n—ij +ﬂzﬂ:>MN Z&.DéubéngxéyraQ 5.
5 5 5 5 2

5
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BAI TAP REN LUYEN

CAU 1: Cho hinh lap phwong ABCD.A’' B'C'D’c6 canh bang 2. Tinh khoang céch gitra hai mat phing
AB'D' va BC'D ..

A5 g V3 c V3. o 2
2 3 5.
CAU 2: Cho hinh Iap phuong ABCD.AB'C'D’ c6 d6 dai canh bang 1. Goi M ,N,P, Q lan luot I trung
diém cua cac canh AB,BC,C'D’ va DD'. Tinh thé tich khéi t dién MNPQ .
3 1

A —. B. -. C.i. D.i.
8 8 12 24

CAU 3: Cho hinh chép S.ABC ¢ SA vudng goc véi mat phiang day. Goi M 14 trung diém cua BC va H
la trung diém cia AM . Biét HB=HC, HBC =30°; goc giita mat phang (SHC) va mit phang (HBC)
bang 60°. Tinh cdsin clia goc giira duong thang BC va mit phang (SHC)?

Al g 3. c. Y13, p. 3.
2 2 4 4
CAU 4: Trong khdng gian véi hé toa do Oxy , cho hinh hop chit nhat ABCD.A'B'C'D’ ¢ A truing véi goc
toa dd O, cac dinh B(m;0;0), D(0;m;0), A'(0;0;n) vsi m,n>0 va m+n=4.Goi M 1a trung diém
cua canh CC'. Khi d6 thé tich tar dien BDA'M dat gia tri 16n nhat bang
A 2 B. 2. c. % D. 2.
108 4 27 32
CAU 5: Cho ling tru tam giac déu ABC.A'B'C’ c6 tit ca c4c canh bang a.M 1a mot dién thoa mén

CM = —%m . Co sin cua goc giita hai mat phang (A'MB) va (ABC) béang

a Y0 g Y30, c. Y%, S
8 16 10 4

CAU 6: Cho hinh lap phwong ABCD.A’ B'C'D’c6 canh bang 2. Tinh khoang céch gitra hai mat phang
AB'D' va BC'D ..

5 s
A 3. 3.73. C.??’. D.%.

CAU 7: Cho hinh chép S.ABCD c6 d¢ay ABCD la hinh vuéng canh a, mat bén SAB 14 tam gidc déu va
ndm trong mat phang vudng géc véi mat phang (ABCD) . Goi G la trong tam cua tam gidc SAB va M, N

|an luot 1a trung diém cua SC,SD (tham khao hinh vé& bén). Tinh cdsin cua goc giira hai mét phang (GMN)
va (ABCD).
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A 239 g 3 c. 2% p, Y13,
39 6 13 13

CAU 8: Cho hinh chép S.ABC c6 day ABC la tam giac vudng tai A, ABC =60°, BC =2a. Goi D Ia
diém thoa man 3SB =2SD. Hinh chiéu caa S trén mat phing (ABC) la diém H thudc doan BC sao cho
BC =4BH . Biét SA tao voi day mot géc 60° . Goc giira hai duong thing AD va SC biang

A. 60°. B. 45°, C. 90°. D. 30°.
CAU 9: M6t ngudi mudn xay mot cai bé chira nude, dang mot khdi hop chix nhat khdng nip cé thé tich

bang %6 m?®, day bé Ia hinh chit nhat c6 chiéu dai gap doi chiéu rong. Gia thué nhan cong dé xay bé l1a

500000 dong/m®. Néu nguoi do biét xéc dinh cac kich thudc cia bé hop I thi chi phi thué nhan cong s&
thap nhat. Hoi nguoi do tra chi phi thap nhat dé thué nhan cong xay dung bé do 1a bao nhiéu? i
A. 48 tri¢u dong. B. 47 triéu dong. C. 96 tri¢u dong. D. 46 triéu dong.

CAU 10: Mét hop khéng nip duoc 1am tir mot manh céc téng theo hinh v&. Hop ¢ day 1a mét hinh vudng
canh x(cm), chiéu cao la h(cm) va thé tich 1a 500cm®. Tim d6 dai canh hinh vuéng x sao cho chiéc hop

lam ra tén it bia cac tong nhét.

B h

x - —-
‘;EI h

A. x=2cm. B. x=3cm. C. x=5cm. D. x=10cm.
CAU 11: Mot ngudi da cit tAm bia cac tong va dat kich thude nhu hinh v&. Sau d6 ban ay gap theo dudng
nét dut thanh cai hop hinh hop chit nhat. Hinh hop c6 day 1 hinh vuong canh a(cm), chiéu cao h(cm) va
dién tich toan phan bang 6m?. Tong (a+h) bang bao nhiéu dé thé tich hop 1a 16n nhat.

A. a+h=2cm. B. a+h=3cm. C. a+h=4cm. D. a+h=6cm.
CAU 12: M6t xuong san xuat nhitng thing bang nhém hinh hop chir nhat khdng nap va cé céac kich thudc
X, ¥, z (dm). Biét ti s6 hai canh ddy 1a x:y =1:3, thé tich khdi hop bang 18dm?. Dé ton it vat liéu nhat thi
tong X+ Yy +z bang:

A. 10dm. B. %dm. C. 26dm. D. ?dm.
CAU 13: Pé thiét ké mot chiéc bé ca hinh hop chit nhat khéng nap cé chiéu cao la 60cm, thé tich
96000cm®. Nguoi tho dung loai kinh dé sir dung 1am mit bén co gia thanh 70.000 dong/m? va loai kinh dé
lam mat day c6 gia thanh 100.000 ddng/m?2. Tinh chi phi thap nhat dé hoan thanh bé cé.

A. 320.000 dong. B. 32.000 dong. C. 83.200 dong. D. 68.800 dong.
CAU 14: Nguoi ta cat mot to gidy hinh vudng canh bang 1 dé gap thanh mét hinh chép tir giac déu sao cho
bén dinh caia hinh vudng dén lai thanh dinh cua hinh chép nhu hinh v&. Dé thé tich khdi chop I6n nhét thi
canh day x cua hinh chop bang:
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A x-Y2. B x— 202 C. x=2V2. D. x=2.
5 5 5

CAU 15: M6t ngudi xdy nha xudng hinh hop chi nhat ¢6 dién tich mat san 1a 1152m? va chiéu cao cé dinh.

Nguoi d6 xay cac blrc tudng xung quanh va bén trong dé ngin nha xudng thanh ba phong hinh chix nhat c6

kich thudc nhu nhau (khong ké tran nha). Vay can phai xy cac phong theo kich thudc nao dé tiét kiém chi

phi nhit (bé qua d6 day céc birc tudng).

A. 16mx24m. B. 8mx48m. C. 12mx32m. D. 2dmx32m.
CAU 16: Mot man anh hinh chir nhat cao 1,4m va dat ¢ do cao 1,4m so véi tam mat (tinh tir dau mép dudi
ctia man hinh). D& nhin rd nhat phai xac dinh vi tri dung sao cho goc nhin 16n nhat. Hay xac dinh vi tri d6?
Biét rang goc BOC' nhon.

A AO =24m. B. A0 = 2m. C.A0=26m. D.AO=3m.
CAU 17: Ong An mudn xay mét cai bé chira nuée 16n dang mot khdi hop chir nhat khdng nép c6 thé tich
bang 288m?. Pay bé Ia hinh chit nhat ¢ chiéu dai gap doi chiéu rong, gia thué nhan cong dé xay bé la
500000 dong/ m?. Néu dng An biét xac dinh cac kich thudc cua bé hop Ii thi chi phi thué nhan cong sé& thap
nhét. Hoi 6ng An tra chi phi thap nhat dé xay dung bé d6 1a bao nhiéu?

A. 108 triéu dong. B. 54 triéu dong. C. 168 tricu dong.  D. 90 triéu dong.

GIAI CHI TIET

CAU 1: Chon C
Ta chon hé truc toa d6 sao cho cac dinh cua hinh lap phuong c6 toa d6 nhu sau:

A 0;0,0 B 10,0 C 1;1,0 D 0;1,0
A 0,01 B' ;0,1 ¢" 1;1;1 D' 0:;1;1

AB = 1.0:1, AD' = 0:1:1
BD = —1:1:0 , BC' = 0:1:1

* Mat phing AB’D’ qua A 0;0;0 va nhdn vécto 77 = [E;AD’] = L;1;—1 lam vécto phap
tuyén. Phuong trinh  AB'D’ 1a: 2z +y—2z=0..
* Mit phang BC’'D qua B 1;0;0 va nhan vécto m = [BD;BC’} = 1;1;—1 lam vécto phap

tuyén.
Phuong trinh AB'D" la:z+y—2—-1=0..
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Suy ra hai mat phang AB'D’ va BC'D song song véi nhau nén khoang cach gitra hai mat

J3

1
\/5 -

phang chinh I1a khoang céch tir diém A dén mat phang BC'D : d A, BC'D =

CAU 2: Chon D

M | —~ N
A .- | B
RIS
l i -\\\\\ _](’
D N —>»
- \\/C'
AL P
Bl
X
D'=0
Ox=D'A’
Chon hé truc toa @6 Oxyz sao cho:
on hé truc toa do Oxy. Oy = D'C’
Oz=DD

Khi do6:
A(L0;1), B(31,1), C(0;11), D(0;0;1), A'(10;0), B'(110), C'(0;10)

(ot} ) o). o]

(=11 1 -1) ——( . -1 -1
: - PR — PR —
Taco MN[Z,Z,OJ, MP( 12 2] Q( 1; % 2)

—_ 1 11 1 liree =1 o=

H:MN,MP MQ‘ ‘ __g‘:Z:VMNPQ_EH:MN’MP]MQ‘__

CAU 3: Chon C
T M 14 trung diém cia BC va H 1a trung diém caa AM , HB=HC suy ra AM L BC, hay
tam giac ABC can dinh A.

B3

_ads

Pit BC = a:>B|\/|_E Do HBC =30° suy ra HM—a — AM =22 Pt sa—b.

bat hé truc toa d6 nhu hinh vé:
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3 2

Tac6 FC = (_gio] S—H:[O;a_f;_b].

Nén [H_C',S—H]:(—ab\/g' . azﬁ].

Tacé A(0;0;0), B[% a3, 0] c(—ﬂ % 0] H(O avs

6 2 12
Suy ra (SHC) ¢6 mot véc-to phap tuyén 1a ny :<2bJ§; 6b;aJ§).
Mat phang (HBC) c6 mét véc-to phap tuyén Ia k =(0;0;1).
Goc gitra mét phang (SHC) va mat phang (HBC) bang 60° nén

‘ni k‘ & €0s60° = ‘a«/_‘

cos((SHC),(HBC)) ‘nl‘ ‘ ‘ J1207 1 3607 + 327

& /12b? +36b% +3a2 = Z‘a\/§‘ obh= %/g .

Khi d6 ny =(32a 3843 \/_J duong thing BC c6 véc-to chi phuong i = (1,0;0).

2
Goi ¢ la gdc giita dudng thang BC va mat phang (SHC), ta co

J 5(0;0;b).

3a
] 2 B s e | (VE) 1B
Sing = ‘nl‘ H \/ 27a 2 _T-Dodo Cos =+f1-sin’p = 1—(7] =
CAU 4: Chon C

AT B
TN
! AR
. ,I
Iy Y
! I N S
/ Ay 5
I N ~
! I hY
N B
¢ Al T T
'Fm// ,~—"'—F
T =
k="

Toa do diém C(m;m;0),C’(m;m;;n),M (m; m;gj

=(—mi0in),@=(—m;m;0),wz(o;m;g)

| BA',BD | = (—mn;—mn;—m?)

Vepam = %H:@,@]W‘ = mn

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020.

Trang 125



CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

3
Tacd mm.(2n) S(m+m+2nj 12 < 20 = Veoum e
3 27 27 27

CAU 5: Chon C
Xét hinh ling tru tam giac déu ABC.A'B'C’ c0 tit ca cac canh bang a. Gan hé truc nhu hinh vé&
quy uéc a=1 ( don vi).

0,0, 0)A"

Goi D 1a giao diém caa AM va AC.
Vi tam gidc A'B'C’ la tam giac can canh bang a nén ta suy ra do dai cac duong trung tuyén la

a«/_

== Suy ratoa do cac diém nhu hinh vé.

T T [ , AD —
Theo gia thiét ta co CM =—§AA vay = AADA' ~ ACDM 35:2: DA=-2DC
Vay toa d6 cua diém D la: D(O;%;l}

Ta c6 mat phiang ABC c6 phuong trinh z =1=> n(aec) = (0;0;1)
Mit khac mat phang (A'MB) la mat phang di qua ba diém A’,D va B.

r 2 r '\/_ 1 I A AR | 1 3._ 3
Taco: AD (Ogl) va A'B _(——1] (ABM)—[AD,AB]_[E,7,TJ

Vay = ¢0 sin goc tao bsi hai mat phang (A'MB) va (ABC) la:

o
- I 3 B @
cos((A BM),(ABC)):cos(n(A,BM),n(ABC)).: “ 0" 10
1,314
36 4 3

CAU 6: Chen C
Ta chon hé truc toa d6 sao cho cac dinh cua hinh 1ap phuong c6 toa d6 nhu sau:

A 0;0;0 B 1;0;0 C 1;1;0 D 0;1;0
A 00,1 B' 1;0;1 C" 1;1;1 D" 0:;1;1

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 126



CHUONG 1: KHOI PA DIEN — HINH HQC KHONG GIAN

AB = 1.0:1, AD' = 0:1:1 ,
BD = —1.1.0 , BC' = 0:1:1

* Mit phang AB'D’ qua A 0;0;0 V& nhan vécto 7 = [AB';AD'] = 1;1;—1 lam vécto phéap
tuyén. Phuong trinh  AB'D’ 1a: 24y —2z=0..
* Mat phang BC'D qua B 1;0;0 va nhan vécto m = [BD;BC"} = 1;1;—1 lam vécto phap

tuyén.
Phuong trinh AB'D’ la:z+y—2—-1=0..

Suy ra hai mat phaing AB'D’ va BC'D song song véi nhau nén khoang cach gitra hai mat

phang chinh I1a khoang céch tir diém A dén mat phang BC'D : d A, BC'D = % ==,
3

CAU 7: Chon C

CAU 8:

Chon hé truc toa @& Oxyz nhu hinh vé&. Khi d6

o0 ) A Zas)aa)e{ s of g
me{on w352 (3520

Ta c6 mat phang (ABCD) c¢6 vecto phap tuyén Ia k =(0;0;1), mat phang (GMN )c6 vecto phap

)
tuyén 12 fi=[GM;GN | (0,—i Ej

24 4
LI Y]
. 2
Goi a la gdc giira hai mat phang (GMN) va (ABCD), ta c6 cosa = ——— = 4 _ 239
k] 39
24

Chon C
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D

Taco AH? = BH? + BA2 — 2.BH.BA.c0s 60° =""7+a2 _2.

tan60° = > — SH = AHA/3 =2
AH 2
PP . . . 3. N3, a3

Chuan héa va chon hé truc toa d6 sao cho H(0;0;0), C E,O,O , A 0,7,0 , S| 0;0;= |,

B(—E;O;Oj, sﬁz(_l;o;_gj :Sﬁz[—E;O;—gj = D(—E;O;—Ej.
2 2 2 4 4 4 4

Taco ﬁ:(%; %) :>G:(\/§;2;\/§) la mot vtep cua AD .

o[t

%:(g;o;—gj:ﬁ:(l;o;—l) la mot vtcp cia SC. Taco GV =0= AD L SC

Vay goc gitra hai dudng thang AD va SC bang 90°.
CAU 9: Chon A
Goi x (m) la chiéu rong ciia déy be, khi d6 chiéu dai ciia ddy bé 1a 2x(m) va h(m) la chiéu cao
bé.
Bé c6 thé tich bang Z—Tma = 2x’h =% < h =§ .

Dién tich can xay la: S =2(xh+2xh)+2x’ =6x§2—§+2x2 _ 26 o
X X

Xét ham S(x)=2—i6+2x2,(x>0) :S’(x)=—%+4x=0 o Xx=4.

Lap bang bién thiénsuy ra S, =S(4)=96.

x 0 4 +oo

S'(x) — 0 +
+o0
S(z) \ /

Chi phi thué nhan cong thap nhat khi di¢n tich xay dung la nho nhatva bang S, = 96.
Vay gia thué nhan cong thap nhat 1a 96.500000 = 48000000 ddng.
Chu y: C6 thé sir dung BDT Cb si dé tim min, cy thé
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S = 256 +2x° = 128 128 +2x2 > 3R[128°2 ©S>96=S_ =96 khi%=2x2<:>x:4.
X X X X

CAU 10: Chon D

2]

Thé tich khéi hop V = xxh = xh =500 = h = 220

Dé chiéc hop 1am ra it tén bia cac tdng nhat khi va chi khi dién tich toan phan caa hop 1a nho nhét.
Dién tich toan phan cua hop (khdng ndp) S, =S, +S = X.X+4.hx = x* + 4hx

day xung quanh

Cosi
X +ax 20 e 2000 _ e 1000 1000 5 5afio002,

NG X X X

Dau "=" xay ra o2 21000 _1000 s 1000 < x=10.
X X

Chon D.

VGi x>0.

Céach 2. Xétham f (x)= X% + 2000
X

CAU 11: Chon A

= A , \ A 2 6—23.2
Di¢n tich toan phan S, =4ah+2a”=6—=h= PP
_ 3
Thé tich khéi hop chit nhat: V = aah = a2.2 42"" 6a 42a .

6a—2a’

Khao sat ham f (a)= trén (O;ﬁ),ta duoc f(a) lon nhat tai a=1.

Véi a=1—->h=1——>a+h=2cm. Chon. A

CAU 12: Chon A

Taco x:y=1:3=y=3x
Theo gia thiét, tacd xyz =18 =z :%

Téng dién tich vat liéu (nhém) can dung 1a:
S =S +qungquanh (dO hép khéng nép)

day

=xy+2(xz+yz)= x.3x+2[x.%+3x.%} 3% +4—8
X X X

Xétham f (x)=3x’ +4—X8 trén (0;+0), ta dugc f (x) nhé nhat khi x=2.
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Khi x=2—>y=6, z=§—>x+y+z=?dm. Chon A.

Céach 2. BDT Cosi 3x° +§ =3(x2 +§+§) > 3.33/x2.§.§ =36.
X X X X X

8_8

X X

- X=2..

Diu "="xayra < x* =

CAU 13: Chon C

&0cm|

Goi x(m), y(m) (x>0,y>0) lachiéu dai va chiéu rong cia ddy bé.

Theo gia thiét, ta co: 0,6xy =0,096 = y = 0,16

Dign tich mat day: S, =xy = x.O'—iG =0,16

— giatién 0,16x100.000 =16.000 ddng.

Dién tich xung quanh: S

xungquanh

=2x.0,6+2Yy.0,6 =1,2[x+wj

X
—> giatién 1,2(x+%j.7oooozs4ooo[x+%) ddng.
X X
2 S 0,16
Suy ra tong chi phi f (x)=84000(x+—j+16000
X

Cosi .
> 84000.2, /x% +16000 =83.200 dong. Chon C.
X

CAU 14: Chon B

1 «/E X

Taco BM =BO-MO==AB-MO=—-—.
2 2 2

2 2
Chiéu cao cua hinh chép: h=+BM? -MO? = \/[ij —(ij _ = X\E.

2 2 2 2
— 4_ >
Suy ra thé tich caa khéi chop: V =%X2\/l )2(\/5 =%\/X ; \/5
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Khao sét ham f (x)=x* —x®+/2 trén {O;%},ta dugc f(x) lén nhat khi x:&.

Chon B.

A2
Céch lam trac nghiém. Pau tién ta loai dap an C do x= 22 ¢ 0,7 . Thay ba dap an con lai
vao ham sé f (x)=x"—x*+/2. So sanh két qua ndo 16n nhét ta chon. Néu d& bai hoi gié tri I6n
nhét cua thé tich khdi chop thi ta khong 1am theo cach nay duoc.

CAU 15: Chon A
Dit x, y, h lan luot 1a chiéu dai, chiéu rong va chiéu cao mdi phong.

h
/ J x:
y y y
ik ; 384
Theo gia thiét, ta c6 x.3y =1152——y = —~
Dé tiét kiém chi phi nhat khi dién tich toan phan nho nhat.
) 384 576
Taco S, =4xh+6yh+3xy =4xh+6.—h+1152 = 4h| x+— |+1152.
X X

Vi h khong doi nén S nho nhat khi f(x):x+? (v6i x>0) nho nhat.

Khao sat f(x):x+¥ véi x>0, tadugc f(x) nhé nhatkhi x=24——y=16.

Chon A.

Cach 2. BDT Cosi x+@22,/x.@:48. DAu "=" xay ra <:>x:1X6—>x:24.
X X

CAU 16: Chon A

batdodaicanh AO=2 m , >0

Suy ra BO = +/3,24 + 2°,CO = /10,24 4 2

Ta sur dung dinh Ii cosin trong tam giac OBC ta co:

2 2 2 3,24 + 2> + 10,24 + 2> —1,96
COSBOC:OB +0C" —BC"™

20B0C 2\/ 3,24 + 2> 10,24 + 2

B 5,76 + 1
\/3,24 4o 10,24 + 2

2
Vigéc BOC nén baitoan tro thanh timx dé F 2 = 576 +z

= dat gia tri nho nhat.
\/ 3,24 4+ 2% 10,24 + 2
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63
b+ o 925t + 63

4,1315—{—7 25Jtt+7

bat 324+ 2> =t t>3,24 .Suyra ' t =

Ta di tim t dé F(t) dat gia tri nho nhat.

CAU 17:

Bt t+7 — 25t+63 | 2T
Py 250463 1 2t 47

o5t t+7 25 tt+7

1|50 £+ Tt — 25t +63 2647 | A9t — 441

25 2tt+7\/tt+7 25 2tt+7\/tt+7

Thay vao dattacéd: 3,24 +2° =9 < 27 :%ﬁx—24m

Vay dé nhin rd nhat thi AO = 2,4m

Chon A.

F't =0t¢t=9

Theo bai ra ta c6 dé chi phi thué nhan cong I thip nhat thi ta phai xay dung bé sao cho tong dién

tich xung quanh va dién tich day 1a nhé nhat.
Goi ba kich thuéc cuabé 1a a, 2a, c. (a(m)>0,c(m)>0)

Ta c6 dién tich cach mat can xay la S = 2a® +4ac + 2ac = 2a* + 6ac.

Thé tich bé V = a.2a.c =2a%c = 288:0_%
a’

Vay S =2a’ +6a%:2a2+5ﬁ:2a2+43_2+@ >13.3pa 2432 432
a’

a a a a a

=216 .

Vay S, =216m’
Chi phi thap nhat 12 216x500000 =108 triéu dong.
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CHU PE 1: HINH NON — KHOI NON

VI DU 1:Cho hinh nén dinh S, duong cao SO. Goi A va B 1 hai diém thudc dudng tron day cua hinh
non sao cho khoang cach tor O dén AB bing a va SAO=30°, SAB=60°. Dién tich xung quanh cua
hinh n6n bang

B ﬂazx/g 27za2«/§

A 8= B. S, ="

C.S,=27a’\J3.  D.S,=7za’3.

Xq

Léi giai

Chon D

B
Taco OH =a. Dat OA=x thi OA=SA cos30° :%:%.
] \ 2X X
Do géc SAB =60° nén tam giac SAB déu = AB=SA=— = AH =—.
g g \/§ \/§
2
Do AHZ+OH? = OA? :>X?+a2:x2 @x=—a*2/6.
a\/6

a/6
2

Viy OA=—"—; SA= av/2 nén dién tich xung quanh I3 S, = 7.~ a2 = za’+/3.

Vi DU 2 : Cho doan thing AB c6 d¢ dai bang 2a,vé tia Ax Vvé phia diém B sao cho diém B ludn cach
tia Axmot doan bang a. Goi H 1a hinh chiéu cua B Ién tia, khi tam giac AHB quay quanh truc AB
thi duong gip khic AHB vé thanh mit tron xoay cé dién tich xung quanh bang

A (2+2)7a’ B (3++/3)7a’? c (1++/3)7a? 5 3V2ra’
' 2 = 2 ' 2 2
Loi giai
Chon B
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Khi quay quanh tam gidc AHB thi duong gap khic AHB V& 1én mot mit tron xoay. Dién tich
mit tron xoay nay bang tong dién tich xung quanh hai hinh nén dudng sinh AH va BH .

Tacd AH =+ AB>—BH?2 =a+/3

ik - AH.BH _ay3a_ay3
AB 2a 2
A e X a/3 3a’x
Di¢n tich xung quanh hinh nén c6 duong sinh AH la S, = ﬁT.a 3= >
2
Dién tich xung quanh hinh nén c6 duong sinh BH la S, =~ a\2/§ a= \/52 4
2
Dién tich mat tron xoay cantimla S=S +8S, = M#.

VI DU 3: Cho tam giac ABC noi tiép trong dudng tron tam O, ban kinh R c6 BAC =75°, ACB = 60°.
Keé BH L AC. Quay AABC quanh AC thi ABHC tao thanh hinh nén xoay (N ). Tinh dién tich xung
quanh cua hinh nén tron xoay (N) theo R..

P P T N SO ] e NS TP ¥

4 T2 4 2

7R2.

Léi giai

Chon B

+ Hinh nén (N) c6 duong sinh la doan | =BC, dudng cao h=CH vaban kinh r =BH .
+ Trong AABC ta c6 BC =2Rsin75°.

B3

+ Trong ABHC ta c6 BH = BC.sin 60° = BC.

¢ Dién tich xung quanh hinh nén (N):

S, =71l = 7.BC.BH =ﬂ§ BC? =n@Rzl

VI DU 4: Cho hinh nén ¢6 goc & dinh bang 60°, dién tich xung quanh bang 67a*. Tinh thé tich V cua
khéi nén di cho.
ra\2

3ra’ JE

AV =22 B.V ===, C.V =37a°. D.V =ra°.

Chon C
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Thé tich V = %nth = %E.OAZ.SO.
, OA 1
Taco ASB =60°= ASO =30° = tan30° = — = — = SO = OA/3.
SO 3

Lai co S,, = 7RIl = 7.0A.SA=7.0A OA* +S0” =67a’

— OAVOA? +30A% =6a2 = 20A2 =6a? = OA=a3=S0=3a=V = %72'.38.2.38. =3ra’.

Vi DU 5: Mot hinh nén ¢6 dinh S ¢6 ban kinh day bing 2a+/3, goc & dinh 1a 120°. Thiét dién qua dinh
cta hinh nén 1a 1 tam giac. Dién tich 16n nhat S, ctia tam giac 1a bao nhiéu?

A S, =8’ B. S, =4a*\2 C.S,, =4a’ D. S, =16a’

Loi giai
Chon A

Céch 1: Goi thiét dién cua hinh chop 13 ASCD, | 1a trung diém cua CD.
Tacé SO = o8 =2a
tan 60°

bat Ol =x suy ra
IC =JOC?-0I? =128 - X
Sl =/SO? +01% =+/4a° + x> .
Lepst —siic = J(427 + x*) (122 - ).

S -
ASCD 2

= (SASCD )2 =—x* +8a%x? + 48a*
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Xét ham sd f (x)=—x*+8a’x*+48a" voi 0<x < 2/3a.

f'(x)=-4x*+16a’x

f'(x):0<:{x:0

X==x2a

Bang bién thién
= -la 0 2a 3\,1'_:75
I + 0 — 0 + 0 —

:krl

1N\

Nhin vao bang bién thién ta thdy (S, )" =64a* =S, =8a°.

Céch 2: Goi thiét dién cua hinh chdp 13 ASCD.

Vi ASOB vuéng tai O, c6 OB =r =2a+/3, OSB=60° nén | =SB = sinr600 =4a

Khi d6, S,y =~ SC.SD.sinCSD < - SC.SD = 8a? (vi sinCSD <1).
2 2

Vay Dién tich 16n nhat S__ cua thiét dién d6 1a 8a® khi CSD = 90°.
BAI TAP REN LUYEN
CAU 1: Cho mét hinh phang gém nira dudng tron duong kinh AB =2, hai canh BC, DA cua hinh vuéng

ABCD va hai canh ED, EC cua tam giac déu DCE (nhu hinh v& bén). Tinh dién tich S cua mit tron
xoay tao thanh khi quay hinh phang trén quanh truc dbi xing cua né.

A B
D C
E|
A. S=8rx. B. S=(202\/§Jﬂ'. C. S=6r. D. S=(6+§Jﬂ.

CAU 2: Thiét dién qua truc cia mot hinh nén (N) la mot tam giéc vudng can, c6 canh goc vudng bang a,
dién tich toan phan cta hinh nén (N) bang:

z(1++/2)a’ z(1++/3)a? 2

AeR)e AR e
2 2 2

CAU 3: Mot binh dung nudc dang hinh nén (khong day) dung day nuéc. Biét rang chiéu cao cua binh gap 3

lan ban kinh day cua né. Ngudi ta tha vao d6 mot khdi try va do duogc thé tich nudc tran ra ngoai la

A B

~2a®
B

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 136



CHUONG 2: MAT TRU - MAT NON — MAT CAU

167 TN ~ .t - M A < A ) . . p . 2 A \ \ . \
—~ dm?®. Biét ring mot mat cua khoi try nam trén mit trén cia hinh nén, cac diém trén dudng tron day con

lai déu thudc cac duong sinh caa hinh non (nhu hinh v&) va khéi tru cd chiéu cao bang duong kinh day cua
hinh nén. Dign tich xung quanh S, cta binh nudc la:

A.S :9”;/1_0dm2. B. S,,=47V10 dm’. C. S, =4zdm>.  D.S, =" dm

xq

CAU 4: Cho tam gidc ABC vudng tai A, BC =a, AC =b, AB =c,b <c. Khi quay tam giac vudng ABC
mot vong quanh canh BC, quanh canh AC, quanh canh AB, ta duoc cac hinh c6 dién tich toan phan theo
thir ty bang S,,S,,S,. Khing dinh nao sau day dung?

A. S >S.>8S,. B.S,>S,>S,. C.S.>S,>§,. D.S,>S, >S5, .

CAU 5: Hinh nén (N)cé dinh S, tam duong tron ddy 1a O, goc ¢ dinh bang 120°. Mot mat phang qua S
cat hinh non (N) theo thiét dién Ia tam gidc vudng SAB. Biét rang khoang cach giita hai duong
thang AB va SO bang 3. Tinh dién tich xung quanh S, cia hinh nén (N)

A. S, =363r. B. S,, =27+/37. C. S, =183r. D. S,, =937
CAU 6: Cho hinh nén dinh S va duong tron day c6 tam 1a O. diém A thudc duong tron day. Ti sé giira

dién tich xung quanh va dién tich day 1a 2. Sé do cua goc SAO 1a?
A. 45° B. 30°. C. 120°. D. 60°.

CAU 7: Mot hinh nén dinh S, déy hinh tron tim O va SO=h. Mt mat phang (P) qua dinh S cét duong
tron (O) theo day cung AB sao cho géc AOB =90°, biét khoang cach tr O dén (P) bing g Khi d6 dién

tich xung quanh hinh nén bang.

7h?J10 7h?10 c 7zh2\/1_0 D 270?10

B. . :
6 3 33 3

CAU 8 : Cho hinh Iap phuong ABCD.A'B'C'D’ canh a. Tinh dién tich xung quanh cua khoi nén co dinh Ia
tdm O cua hinh vubng ABCD va day 1a hinh tron ndi tiép hinh vuéng AB'C'D’.

B ra’/5 B S — ra’/5 B ra’J5 ra’/5

A S = . C.S, = . D.S, = .
“ 8 “ 16 Xq 4 “ 2

A.

CAU 9: Puong cao cua mét hinh nén bang a(a > O). Thiét dién qua truc cua nd la mot tam giac can c6 goc
& dinh bang120°. Dién tich toan phan cua hinh nén Ia:

A 7za2(3+2\/§). B. na2(2+J§). C. ra? (3+J§). D. na2(3+3\/§).

CAU 10: Cho hinh chop tir gidc déu S.ABCD c6 canh day bang a, canh bén hop véi day mot goc 60°.
Hinh nén c6 dinh Ia S, day la duong tron ndi tiep tir giac ABCD c6 dién tich xung quanh la:
za? (N7 +1 2
A s=3ra B. S = ra’ c.szﬁ p. 5TV
2 4 4
CAU 11: Cho khéi nén dinh O, truc Ol . Mt phang trung tryc cua Ol chia khdi chdp thanh hai phan. Ti s6
thé tich cua hai phan la:
1

A —. B.i. C.l. D.
2 7 4

|+~
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CAU 12: Hinh chit nhat ABCD c6 AB=6, AD=4. Goi M, N, P, Q lan luot 13 trung diém bdn canh
AB, BC, CD, DA. Cho hinh chir nhat ABCD quay quanh QN , t&r giac MNPQ tao thanh vat tron xoay
c6 thé tich bang:

A.V =8r. B.V=2r. C.V =6r. D.V=4r

CAU 13: Cho hinhnén N ¢ dudng sinh tao véi day goc 60°. Mat phiang quatruccaa N cat N duoc
thiét dién 1a mot tam giac c6 ban kinh duong tron noi tiép bang 1. Tinh thé tich V cua khéi nén gisi han bai
N .
AV =3r. B.V =3{3r. C.V =93r. D.V =9r.
CAU 14: Cho mét hinh nén dinh S ¢6 chiéu cao bang 8cm , ban kinh day bang 6cm . Cat hinh nén da cho
bai mot mét phang song song véi mét phang chira day dugc mot hinh non (N) dinh S ¢6 duong sinh bang
4cm . Tinh thé tich cia khdi non (N).

A.V=@7zcm3 B.Vzﬁﬁcm3 C.VZ@ﬂCmS D.Vzﬁncm3
125 125 125 125

CAU 15: M6t manh gidy hinh quat nhu hinh v&. Nguoi ta dan mép AB va AC lai v6i nhau dé dugc mot
hinh nén dinh A. Tinh thé tich V cta khéi non thu dugc (xem phan gidy dan khong dang ké).

B 47 cm
A I
A. 4217, B. 2on: C. %‘En. D. 207.

CAU 16: Cho tam giac ABC can tai A c6 BC=10cm, AB=6cm. Quay tam giac ABC xung quanh canh
AB ta dugc mot khoi tron xoay co thé tich bang

A. 2007 cm?®. B. ?cmg. C. 4221767[ cm?®. D. %cm?

CAU 17: Cho hinh chép ti giac déu S.ABCD c6 cac canh du bang a+/2.. Tinh thé tich khdi nén c6 dinh S
va dudng tron day 1a dudng tron noi tiép tir giac ABCD.

2 3 3 3
A.V:*/Ega . B.V:ﬁza . c.vz%. D.V:%.

CAU 18: Cho ba hinh tam giac déu canh bang a chdng 1én nhau nhu hinh v& (canh day ciia tam giac trén di
qua cac trung diém hai canh bén cua tam gac dudi). Tinh theo a thé tich caa khdi tron xoay tao thanh khi
quay chiing xung quanh duong thang d .
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3 3 3 3
A 13\37a | B 11/37a | c J3ra | > 11/37a |
26 96 8 8

CAU 19: Cho tam gidc ABC vudngtai A c6 AC =1cm:; AB=2cm, M la trung diém cia AB . Quay tam
giac BMC quanh truc AB ta dugc khéi tron xoay. Goi V va S lan luot Ia thé tich va dién tich caa khdi tron
xoay d6. Chon ménh dé dang.

A.V:%ﬂ; s=r(V5-2) BV =78 =7(V5+2)
CV =2ris=r(\5+2) D.V =7;5 =2(v5-2)

CAU 20: Cit mot khdi nén tron xoay cd ban kinh day bang R, dudng sinh 2R bai mot mit phang («) qua
tam day va tao véi mat day mot géc 60° tinh ty sé thé tich caa hai phan khdi nén chia bai mat phang (a) ?

A2 B 1 c. 2. p. 374
T 2(7-1) 3z 671
CAU 21: Cho hinh nén (N) c6 ban kinh day bang a va dién tich xung quanh S, =2za’. Tinh thé tich V
cua khéi chop tir gidc déu S.ABCD c6 ddy ABCD ngi tiép day ctiia khoi non (N) va dinh S tring véi dinh
cia khdi non (N).

2./5a° 2J2a° 2/3a°

AV = . B.V = . C.V =23a°. D.V = .
3 3 3

CAU 22: Cho hinh chép tir giac déu S.ABCD c6 canh day bang 2a, goc giita canh bén voi miat ddy bang
45° . Tinh dién tich xung quanh ctia khdi non dinh S, day 1a duong tron ngoai tiép ABCD.

2
A. 22ra?. B. */E;”a . C. 4278 D. 27a?.

CAU 23:Cho hinh chép déu S.ABC c¢6 canh day bang a, goc giita mat bén va day bang 60°. Tinh dién tich

xung quanh S,, cua hinh nén dinh S, c6 déy la hinh tron ngoal tiép tam giac ABC.

a3 7a’10 ra’7

2
AS=T RS, =T cos, =T D.quzﬂae;/7

CAU 24: Cho hinh chdp tu giac déu S.ABCD c6 canh day bang 2a. Mat phing qua AB va trung diém M
cua SC cit hinh chdp theo thiét dign c6 chu vi bang 7a. Thé tich cua khoi non co dinh Ia S va duong tron
day ngoali tiép tar gidc ABCDbang

272'a3\/§ 72'&3\/6 C 272'a3\/§ D 272'&3\/6

A . B.
9 3 3 3
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CAU 25: Cho hinh ch6p tir giac déu S.ABCD ¢6 canh déy bing a. Tam gidc SAB c6 dién tich bing 2a’.
Thé tich cta khoi non c6 dinh S va dudng tron day ndi tiép tr gidc ABCD.
A 7za3\/7_ B 7za3\/7. c 7za3\/7. D, 72'83\/]3.
8 7 4 24
CAU 26: Cho hinh chdp S.ABC c¢6 SA=SB=SC =4, AB=BC =CA=3. Tinh thé tich khbi nén giéi han
boi hinh nén c6 dinh 13 S va day 1a duong tron ngoai tiép AABC.

A. 37 B. 137 C. 4r D. 227

CAU 27: Cho hinh chép déuS.ABC c6 canh day banga, gdc gitra mit bén va day bang60°. Tinh dién tich
xung quanh S, cua hinh nén dinh S, c6 ddy 1a hinh tron ngoai tiép tam giac ABC.

2 2 2
_ma’y3 B g 7T c.s, _ma10 a7

3 a g 8 Ty

A S,

CAU 28: Cho hinh chép tir gidc déu S.ABCD c6 canh ddy bang a. Canh bén hop véi mit day mot géc 45
Hinh nén c6 dinh 1a S, c¢6 day la duwong tron noi tiep tir giac ABCD cd dién tich xung quanh la.

2 2
A.S:”az*/g. 5. 573, c.s="2 D s

CAU 29: Cho hinh chop tam giac déu c6 canh day bang a va dudng cao bang 6a. Thé tich khdi non noi
tiép hinh chop do6 (hinh non ndi tiép hinh chép 1a hinh nén cé dinh tring v0i dinh hinh chop va c6 duong
tron ndi tiép da glac day hinh chop, khdi non twong g goi 1a khdi non ndi tiép hinh chop) bang.

ra’ ra’ ra’ ra’
9 6 -3 S 4
CAU 30: Tinh thé tich V caa khdi nén ngoai tiép hinh tt dién déu c6 canh bang a (khdi non co dinh 1a mot
dinh cua tir dién va c6 day 1a hinh tron di qua 3 dinh con lai cta ta di¢n).

3 3
A.V=”a‘/a. B.V=”a‘/6.

9 27

3 3
C.V=”a*/€. D.V=”a‘/§.

12 9

CAU 31: Cho hinh nén dinh S, day 1a hinh tron tim O, goc ¢ dinh bang 120°. Trén dudng tron day, liy
diém A cb dinh va diém M di dong. C6 bao nhiéu vi tri diém cia diém M dé dién tich tam giac SAM dat
gia tri 1on nhat?
A. C6 2 vi tri. B. C6 3 vi tri. C.C6 1 vi tri. D. C6 v6 sb vi tri.
CAU 32: Cho hinh nén (N) c6 duong cao SO=h va ban kinh day bang R, goi M 1a diém trén doan SO,
dit OM =x, 0<x<h. (C) la thiét dién ciia mat phing (P) vudng géc véi truc SO tai M, véi hinh non
(N). Tim x dé thé tich khéi nén dinh O day 1a (C) I6n nhat.
h hJ’ c hy3

A — . B. — : D. E

2 2 2 3
CAU 33: Cho hai mit phang (P) va (Q) song song véi nhau va cit mot mat cau tim O ban kinh R tao
thanh hai duong tron c6 cing ban kinh. Xét hinh non c6 dinh trung véi tdm cia mot trong hai duong tron va
day trang véi duong tron con lai. Tinh khoang cach gitra (P) va (Q) dé dién tich xung quanh hinh nén doé

14 16n nhit.

A R. B. RV2. C. 2R/3. D. M.

3
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CAU 34 : Cho nira dudng tron duong kinh AB=2R va diém C thay doi trén nira dudng tron do, dat

a=CAB va goi H Ia hinh chiéu vudng géc cia C 1én AB. Tim «a sao cho thé tich vat thé tron xoay tao
thanh khi quay tam gidc ACH quanh truc AB dat gia tri I6n nhat.

A. a=60°. B. a=30°. C. arctani. D. a=45°.

J2
CAU 35: C6 mét céi cbc 1am bing gidy, duoc up nguoc nhu hinh v&. Chiéu cao caa chiéc coc 1a 20cm | béan
kinh day cdc 1a 4cm, ban kinh miéng cbc 13 5cm. Mot con kién dang ding ¢ diém A cua miéng cdc du
dinh s& bo hai vong quanh than coc dé 1én dén day cdc ¢ diém B . Quing dudng ngin nhit dé con kién co
thé thyc hién dugc dy dinh caa minh gan dung nhét véi két qua nao dude day?
A. 59,98cm B. 59,93cm C. 58,67cm D. 58,80cm .

GIAI CHI TIET
CAU 1: Chen A

Goi S, la dién tich ciia mat cau khi quay nira duong tron duong kinh AB =2 khi quay quanh truc
d6i xing ciand = S, =27 .

Goi S, ladién tich xung quanh cua hinh tru khi quay hinh vuéng ABCD canh AB =2 quanh truc
ddi xing ciané = S, =4r .

Goi S, la dién tich hinh xung quanh cua hinh nén khi quay tam giac déu DCE canh EC =2
quanh truc ddi ximng ciand = S, =27 .

Vay dién tich cia mat tron xoay tao thanh khi quay hinh phang trén quanh truc d6i xing caa né la
S=S,+S,+S, =87.

CAU 2: Chon B
2 2
T 1+\/§ a
Taco Stp:ﬂRlJrﬁRz,trongdé R=ﬂ,lza nén Sthﬂ'.ﬂ.aﬁ-ﬂ'. a2 = ( ) )

2 2 2 2
CAU 3: Chon B
Xét hinhnén: h=S0=3r, r=0B, | =SA. Xéthinhtry: h =2r=NQ, ,=0N =QI
AsQl-asB0 =S I T e tieh khéi te
BO SO 3 3

3
vtszqzz”TrzmT”:r:z:hze =1=vh?+r? =210 = S, = zrl = 47+/10 dm?

CAU 4: Chon A

Be >
v C

Goi H la chan duwong vudng goc ké tir A cua tam giac, dat AH =h
Taco S, = 7.BAAH + 7.CAAH = zh(c+b)

S, = 7.BC.BA+ 7.BA’ = zc(a+c)
S. = 7.CB.CA+7.CA? = zb(a+b)
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Do b <c nén hién nhién S_ <S,.
Do c<a,h<b nénhiénnhiénS, <S_.
Vay S, <S,<S,..

CAU 5: Chon C

Theo bai ra ta c6 tam giac SABvudng tai S va OH =3;va BSO =60°.

Goi r la ban kinh duong tron day cta hinh non thi duong sinh | = SB = — - 2r :
sin 60° J3
Suy ra BH =%AB=%.

2

Xét tam giac OBH vudng tai H , ta cé 9+% =r’ o r=33.

Di¢n tich xung quanh S, cia hinhnén (N)1a S, =z.rl= 71.3\/5.% =187+/3.

N

CAU 6: Chon D

Ta c6 dién tich xung quanh cua hinh nén la S = 7.0ASA.
Dién tich day ctia hinh nén la S’ = zOA?.
Khi do: i::~:’—'A\:2:>%:£.

S" OA SA 2

Ma tam gidc SAO vubng tai O nén cosSAO = % = % = SAO =60°.

CAU 7: Chon B
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Goi | 1a trung diém cua AB.

1 1 1 1 4 1 3 h/3
= + = = —— =" 0l="—1,
OHZ SO OIZ O n n mn_ 3
Tam giac OAB vuong céan tai O nén:
2h3 h/6

AB=20l =——, R=0A=0B=———-.
3 3

2
Suy ra: SB=+/SO*+0B? = h%(hfj = h\/1_5.

3

Dién tich xung quanh cuaa hinh nén:
6 hVi5  zh’\10
3 = :

3 3

S =7RSB=r.

CAU8:ChonC

A= 4 z = A \ \ I3 I3 r r \ a
Khoi nén co chiéu cao 1a a va c6 ban kinh day 1a r = >

Do d6 dién tich xung quanh cua khdi non duoc tinh theo.

cong thuc:
2

S, =7rl véi | = a2+a—=ﬁ.
4 2
2

Viy s, - 32%5 _ma\5

2 2 4
CAU 9: Chon A
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120

Goi thiét dién quatruc la SAB, S la dinh, AB la duong kinh day, O la tam day.

Theo gia thiét SO =a, ASO =60° . Trong tam giac SAO vudng tai O, ASO =60°.
SO

0s60°

Taco OA:SOtan60°:a\/§,SA:C =2a.

Hinh vé mé phéng thiét dién qua truc caa hinh non.

Goi S,,,S,.S,, theo thir ty la dién tich toan phan, di¢n.

tich day, dién tlch xung quanh caa hinh nén ta cé:
Sp=S4+S,,= 7R*+ 7Rl =7R(R+1) = 7.0A(OA+SA)

= ﬂ.a«/§(a 3+ Za)
= ra’ (3+ 2\/§)
Vay dién tich toan phan cia hinh tron la S = 7a’ (3+ 2\/5)

CAU 10: Chon D

Goi O latam cua ddy ABCD, M la trung diém cua BC.
Hinh non c6 dinh Ia S, day la duong tron noi tiep tir giac ABCD la hinh non tron xoay tao thanh
khi quay tam gidc SOM quanh SO. Ta co:

SO = OB.tan 60° = af Ne a*/_
oM =2-r,
2
2 ) )
SM? =507 +om? | 28 +(9j T _aT
2 2 4 2
Khi d6 di¢n tich xung quanh caa hinh non la:
a aJ_ _ma’7
q =7rl = .
272 4
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CAU 11: Chon B

M I

Goi R 1a ban kinh day caa khdi nén truc Ol .=V = %ERZ.C)' .
Gia sir mat phang trung truc caa Ol cit truc Ol tai H, cit duong sinh OM tai N . Khi d6 mat
phang nay chia khdi ndn thanh 2 phan, phan trén 1a khdi nén mai c¢6 ban kinh r :g, c6 chiéu

o] 1 (RY(0Ol) zR20I
cola — =V,==z|—| | — |= :
2 372/ 2 24

7R?0l 3 7R? 0l B 77R* 0l
24

Phan duéi 1a khdi non cut c6 thé tichV, =V -V, = Vay ti sb thé tich

7R?0l
Yoo 24 1

'V, 77ROl 7
24
CAU 12: Chon A
Goi O la tam cua hinh chir nhat ABCD), suy ra MNPQ Ila hinh thoi tdm O.
Taco QO =0N :%AB:3 va OM :OP:%AD:Z
Vit tron xoay la hai hinh nén bang nhau co6: dinh lan lugt 12 Q, N va chung day.
* Ban kinh day OM =2.
* Chiéu cao hinh nén OQ =ON =3.

Vay thé tich khéi tron xoay V = 2(% 7OM Z.ONJ =87 (dvtt).
CAU 13: Chon A

Ta c6: Goc gitra duong sinh tao véi day 1a SAO = 60° = tan 60° = % sh=+BR 1
1
Spec = ESO.AB =Rh

Spec = p-rz—SA+S§+AB:|+R:\/h2+R2 +R
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= Rh=+h’4+R?+R 2

R=0 L

Thé 1 vao 2 taduoc: V3R?=3R & .Suyra: h=3.

R=+3 N

Vay V :%Wth =3r.

CAU 14: Chon A

Puong sinh caa hinh nén 16n 1a: 1 =SB =+/h? +r? =+/82+6° =10cm.
Goi I, I,, h, 1an lugt la dudng sinh, ban kinh day va chiéu cao cua hinh nén (N).

l,=SK =4cm
Taco: ASOB va ASIK ddng dang nén: SL_IK_SKk_4_2
SO OB SB 10 5
2, 16
h =—h=—
_hon_ L_4 2 |7 5 5
h r 1 10 2 12
==r==—
5 5
2
Thé tich khdi non (N) 1a: V, :l.yz.rj.h2 1o [12) 8T8 e,
3 3 5 5 125

CAU 15: Chen C.

Goi R,h lan luot 1a ban kinh va chi€u cao cta hinh non

Puong sinh | =5.

Taco:
27R=47=R=2 =h=4I?-R? =21 =V :%ﬁth:4ﬂ;/Z.
CAU 16: Chen D
A
¢ C
B
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Goi C' la diém ddi xang cua C qua AB. Khi d6 khdi tron xoay tao thanh khi quay tam giac
ABC xung quanh canh AB gdm hai hinh nén dinh A, B ¢6 chung day CC’. Khi d6 ta cé:

\Y =l7zr2(hl+h2)=1ﬂ.C|2.AB.
3 3
Taco S, s :%d(C,AB).AB:%d(A, BC).BC

2
=Cl =M, d(A BC):\/ABZ—(%BCJ =JV11=Cl =—5‘él_1.

AB
2
Vay V =17r. 511 6= 5507 cm?®.
3 3 9

CAU 17: Chon D

Goi O la tam cua hinh binh hanh ABCD = SO L (ABCD).

; 1
Taco: OA=§AC =a = S0 =,/SA’-AQ? =a.

av2

Hinh nén dinh S ¢6 chiéu cao h=S0O =a, ban kinh day r ==
3
V =1nr2h :E_
3 6

CAU 18: Chon B

co thé tich 14 :

Néu ba hinh tam giac khdng chong Ién nhau thi
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/38’
8

38’
96

thé tich ctia khéi tron xoay 12 V, =

Thé tich phan bj chong Ién 1a V, =

3
— Thé tich can tinh 1a V =V, -V, :M%

9
Hoac lam nhu sau:

Dt V,;V,;V,;V, lan luot 1a thé tich: khdi ndn sinh béi tam giac OAB quay quanh OB, khéi tron
xoay sinh bai hinh BCFE;GCHK , khéi nén sinh bai tam giac DEB khi quay quanh BC. Khi
d6: Thé tich khdi can tim la:

2 2 3
v :V1+V2+V3:3/1_2\/4zg.l.ﬂ.a_.a_?’_z.l.ﬂ.a_.aﬁzllﬁ”a _
3 4 2 3 16 4 96

CAU 19: Chon A

Goi (H,) 1a hinh nén tron xoay tao thanh khi cho tam gidc ABC quay quanh canh AB, (H,) la
hinh non tron xoay tao thanh khi cho tam gidc MAB quay quanh canh AB.

Khi d6 V :%ﬂACZ.AB—%ﬁACZ.MA:%ﬂ; S = TAC.BC ~7ACMC = 7 (5 —2) .

CAU 20: Chon D
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CAU 21:

Khong mét tinh tong quat ta gia st R=1.
Khi cat mot khdi nén tron xoay c6 ban kinh day bang R, duong sinh 2R bai mot miat phang ()

qua tam day va tao véi mat day mot goc 60° thi ta duoc thiét dién 1a mot dudng parabol c6 dinh 1a
géc O(0;0) va dinh con lai 1a A(L1), do d6 thiét dién s& c6 dién tich I3 S = g Xét mit phang di
gqua canh day cua thiét dién vudng gdc vé6i hinh tron day cua hinh nén cit hinh nén lam doi.

Goi da dién chira mat thiét dién d6 1a (H ). Goi (K) 1a da dién chita dinh O cua hinh nén dugc
sinh bai khi ct thiét dién Parabol véi da dién (H).

Khi d6 khoang cach tir O dén mit thiét dién 1a h _g
Suy ra thé tich cia da dién (K) 13 V, _1 ﬁﬂzﬁ

323 9

_f

Mt khac thé tich caa nira khdi non 1a 55 m/_ =

73 23 (37-4)\3
6 9 18
(37:—4)«/5

X s 2 N T L. . 1 3r—4
A 2 A A z ki A A 4 2 ~ ~ a hY frd .
Vay ti so thé tich cua hai phan khoi non chia boi mat phang ( ) la 3 Y

Do d6 thé tich cua da dién nho tao boi thiét dién va khdinén 1a V =

Chon D

Ta c6: Dién tich xung quanh S, =27a* = zrl =27a* =l=2a=h=+I*-r* = a3 .
Pay ABCD noi tiép day cia khdi non (N) c6 ban kinh déy bing a = AB=av/2 .

1 2./3a°

Vay: V = gSABCDh = 3

CAU 22: Chon A.
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Goi O=ACnBD. Khi d6 SOL(ABCD) wva trong ASOAvuéng tai O

AC _ (2a)y2
2

c0 L/SAO =45",0A=— 5 OA

0s45°

=2a.

—av2. Suyra SA= -
Vay dién tich xung quanh cua khéi nén dinh S, day 13 duong tron ngoai tiép ABCD
14S,, = 7r1l= 7.0ASA = r.av2.2a = 22za’.

CAU 23:Chon D.

Hinh nén dinh S va day la duong tron ngoai tiép tam giac ABC co:

2 a3

Bén kinh duong tron day r = AG = 3 AN = 3

Puong sinh | = SA=+v/SG? + AG? = |/(GN tan 60°)° + AG"

o) (-

Di¢n tich xung quanh: S, =7zl =

CAU 24: Chon D

D
Goi E la trung diém SD = ME//AB suy ra (ABM ) cit hinh chop S.ABCD theo thiét dién la

hinh thang ABME .
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Goi dd dai canh bén cua hinh chép la x. Do chép S.ABCDIa chop déu nén
ASAD =ASBC = AE=BM .
SB*+BC? SC? x*+8a’

2 4 4

Ap dung hé thirc trung tuyén ta c6: BM? =

2 2
Suyra AE =BM :,/X 4:18a

Mit khac d& thdy EM =a,AB=2a ma chu vi thiét dién bing 7a nén ta co:

2 2
a+2a+21/X J;Sa =7a :>x:2a\/§.
AC?

Suy ra chiéu cao cua hinh chép: SH? = SA? " 6a’ =SH =a/6 .

Khéi nén ¢6 dinh 1a S va duong tron day ngoai tiép tir giac ABCD chiéu cao 1a SH = a+/6 va ban

. AC o a s
kinh duong tron day 1a EX a«/2 nén thé tich khoi non la:

\ :%ﬂ(aﬁ)z a\/_ = Zﬁa;\/g .

CAU 25: Chon A

Goi O=ACNBD va M 1la trung diém AB . Hinh nén c6 dinh S va duong tron ddy ndi tiép tir
gidc ABCD c6 bén kinh déy Ia R = OM =% va c6 chidu cao 1a h=S0.

a’

Thé tich khéi nén V = % Bh trong d6 B = 7R’ =
Dién tich tam giac SAB la 2a® nén %SM.AB =2a* < SM =4a.

2
Trong tam giac vuéng SOM tacd SO =+/SM?-OM? =, /16a2 _aZ = 3a\7 hay h= 3a\7 ,

2 2
3
Vay thé tich caa khéi nén V = ”asﬁ .

CAU 26: Chon B
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2
Pudng cao hinh chép 1a duong cao hinh non: h= SO =+/SAZ —0A? = \/42 —@ﬁ] =4/13.

Ban kinh dudng tron ngoai tiép tam giac ABC: R=0A=4/3.
Vay thé tich khéi nén can fim: V =%h7zR2 _ Ji3r.

CAU 27: Chon B

om_LABSE a3
3 2 6
AG_2ABY3 a3
3 2 3
Taco: SMG =60° Xét tam giac vudng SGM : tan SMG :é_I\G/I'
Suy ra: SG:GM.tanGOO:a—f. 3:%.

2 2
Xét tam giac vudng SAG :SA=+/SG*+AG? = /%Jr% _ a\éﬂ_

a3a\/ﬂ_”a2ﬁ
— T

S =7TAGSA=17
3

CAU 28: Chon B
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2

Goi O=ACNBD va | latrung diém BC. Khi do OC=a7.

2

Tacod SO =0C tan 45 =a7.

Trong ASOH vuong tai O thi SH? =SO* +OH? = SH :a_\2/§_

2
Khi 6 S, =7l :n.iagz ”a4J§.

CAU 29: Chon B

Bén kinh duong tron noi tiép cia tam giac déu canh a 1a r = a_f :

3
Thé tich khéi non noi tiép la V = 3 {a\/_J = a?”.
Céch khéc :

S
A C
Q\
N
B

Goi O latam cua ddy ABC va N la trung diém cua BC.

Do S.ABC la hinh chép déu suy ra SO L (ABC).

Hinh nén n4i tiép hinh chép déu S.ABC 1a hinh nén c6 dinh 1a S, ddy 1a dudng tron ngi tiép tam
gidc ABC. Khi @6 hinh nén c6 ban kinh day r=0ON, duong cao h=SO=6a, duong sinh

I=SN.
a3 1 a3

Tacd AN =—— =ON =—AN=—.
2 3

af ] a’z

Thé tich khéi non noi tiép la V = —7z —_—.
3 6 6

CAU 30: Chon B
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Goi ABCD la tt dién déu cd canh bang a. Xét khéi chop c6 dinh A, day 1a hinh tron tam H
ngoai tiép tam giac BCD.
Khi d6, thé tl'ch khdi nén can tim 1a.

V—17Z'R h== 7rBH AH .
3 3

2a\/_ a\/_

Tacd: BH == =g

CAU 31: Chon A.

Goi r 1a ban kinh day cta hinh nén. Vi goc ¢ dinh ASA'=120°= ASO =60° .
Suy ra SO =0OA.cot ASO = L . Goi H 1a trung diém ctia AM va dat x=0H .

J§

TacH: SH =+/SO2+OH? = —+x CAM =2AH =2JOA? —OH? = 24/r? —x* .

Dién tich tam giac ASAM bang

1 /rz 2
SZESHAM: §+X2. r2—X2£—
2 , N TR , 1’ r T
Smax ==~ datdugckhi —+ X" =r"-x" < x"=— < x=—=. Tc la OH =S0.
3 3 3 3
Theo tinh chat ddi ximg ctia ctia dudng tron ta ¢6 hai vi tri ctia M thoéa yéu cau.

CAU 32: Chon D
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Tacé BM la ban kinh duong tron (C).

R(h—x
Do tam gidc ASBM «» ASAO nén BM _SM < BM = AOSM < BM = ( )
AO SO SO h
Thé tich ciia khéi nén dinh O day la (C) Ia:
2
R(h- 2
v-Lzamzom —1, R(=X) x =228 (hox)x.
3 3 h 3 h?
. N J4 1 R2 2 ,
Xét ham sb f(x):§”h_2(h_x) x, (0<x<h) taco

., 1 R? e 1 R2 h
Tacod f (x):§nF(h—x)(h—3x), f (x):0<:>§7rh—2(h—x)(h—3x)<:>x:g.

Lap bang bién thién ta co
]

i

|_,;|| el

[’
|

Sz +

ATR*h
f | _T.| / 81

Tur bang bién ta c6 thé tich khdi non dinh O day 1a (C) 16n nhat khi x = 2

CAU 33: Chon D

2 2
Taco r=1/R2—hZ,I=«/r2+h2 = Rq%_

2 2 2
S, =7l =ﬂ\/R2—h—\/R2+£ =n\/—3h4+R—h2+R4 .
i 4 4 16 2

2
Xét f(h):—%h"+l%h2+R4 (0<h<2R).

Tacs f'(h)=—>h+RN, f'(h):o@h:¥.
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CAU 34 :

Bang bién thién:

Bo|o 2R3 2R
3
f'(k) + 0 -

Chon C
AC = AB. cosa =2R.cosa

CH = AC.sina =2R.cosa.sina; AH = AC.cosa = 2R.cos’ a

Thé tich vat thé tron xoay tao thanh khi quay tam giac ACH quanh truc AB Ia.

\Y; :%AH 7CH? :%R?’.cos4 a.sin‘a.

3
batt=cos’a (O<t<l)=V = % Rt*(1-t) = % Rtt(2-2t) s%RT#] :

Vay V. 16n nht khi t=§ Khi ¢ = arctan —

N

CAU 35: Chon D

Dit b,a,h lan luot 13 ban kinh day cbc, miéng cdc va chiéu cao cia cdc, o 1a goc ki hiéu nhu trén
hinh v&. Ta “trai” hai 1an mat xung quanh céc 1én mat phang s& duoc mét hinh quat cia mot
khuyén véi cung nho BB"=4xb vacung lo6n AA"=4ra.

A

Do dai ngan nhat cua duong di cua con kién 1a do dai doan thang BA”. Ap dung dinh Ii ham sé
cosin ta dugc:

| =+/BO? + OA"™ — 2BO.OA".cos 2 (1).

a 4rza [(BB") OA OB+AB AB AB.a
B'A"=AB=,(a-b)’+h*. —=—=——7"-=—= =1+ =1+
(2-b) b 4zb |(AA") OB OB 27b 27b

(04
2z(a—b)  2z(a-b) AB a , a-b by(a—b)? +h?
o= - @. 2=21-2"2 .0B= (b).
AB \/(a—b)2+h2 OB b b a-b

_ 2 2
OA" =OB + BA= b\'(aa b)b L by ()

Thay (a), (b), (¢) vao (1) ta tim dugc | =58,79609cm ~ 58,80
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CHU BE 2: KHOI TRU

VI DU 1: Mét tdm dé can hinh chit nhat duoc cuon tron lai theo chiég dai tao thanh mot khdi tru cd
duong kinh 50 (cm) . Nguoi ta trai ra 250 vong dé cat chit va in tranh co6 dong, phan con lai 1a mot khoi
tru c6 duong kinh 45 (cm). Hoi phan da trai ra dai bao nhiéu mét ?

A. 373 (m). B. 187 (m). C. 384 (m). D. 192 (m).

Lo giai
Chon A
50-45
2x 250
Goi d 1a chiéu dai d3 trai rava h 1a chiéu rong cia tAim dé can. Khi do ta co:

2 2 2 2
dha:ﬂ£@] h—ﬂ'(ﬁj h=d :M ~ 37306 (cm) ~373 (m).

2 2 4a

Céch 2: Chiéu dai cua phan trai ra 1a tong chu vi cia 250 dudng tron cd ban kinh 1a mét cip sé cong co
s6 hang dau bang $25$, cong sai la —a =-0,01.

Do d6 chidu dai 13 | = 27(2.25— 249.0,01) zizo ~37314 (cm) ~ 373 (m).

Céch 1: Bé day cua tam dé can la: a = =0,01(cm).

VI DU 2: Cho hinh chit nhat ABCD c¢6 AB=2a, BC =3a.Goi M, N la cic diém trén cac canh AD,
BC sao cho MA=2MD, NB=2NC . Khi quay quanh AB, cac dudng gip khic AMNB, ADCB sinh
ra cac hinh try c6 dién tich toan phan lan luot 1a S;, S,. Tinh ti so S—l
2
A 12 B x_2 cu_4 D 3_8
- S, 2 S, 3 S, 9 S, 15
Loi gidi
Chon.A.
Hinh try c6 dién tich toan phan S, duong sinh MN =2a va ban kinh duong tron day la
AM =2a

Dién tich toan phan S, = 27.AM.MN +27AM? =167a’
Hinh try c6 dién tich toan phan S,, duong sinh DC = 2a va ban kinh dudng tron day 1a AD =3a
S _16_38

Dién tich toan phan S, =27.AD.DC +27AD?* =307a°. Vay —t=—=—.
s, 30 15

VI DU 3: Cho hinh tru c6 hai dudng tron day (O;R) va (O’;R), chidu cao h=+/3R. Poan thing AB

c¢6 hai ddu mGt nam trén hai dudng tron day hinh tru sao cho géc hop bgi AB va truc cua hinh try 1a
a =30°. Thé tich ta dién ABOQ' la:

3 3 3 3
A. SR : B. SR . C. R— D. R—
2 4 4 2
Lai gidi
Chon C

Ta c6 hinh vé nhu sau:
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Tacé: OO'||BB' nén (AB,OO') - (AB, BB') — ABB' =30°.
batV =Vorgone

, 1 2
Taco: VOA'B.O'AB' :VB.O'AB' +VB.OA'AO = §V +VB.OA'AO :>VB.OA'AO = §V .

, d(AL(0BA)) 1A - 1
g (O',(OBA)) =10 =1nénV, oxs =Voons = gv .

Taco OB'=R, AB'=R néntam giac O'AB' déu nén co dién tich bing

R°3)_R®
4

4

R2.J/3
.

Vay ta 6 Vy.ons = %v = %\/§R(

VI DU 4: Cho hinh lang tru déu ABC.A'B'C’, biét goc giira hai mat phang (A'BC) va (ABC) biang

45°, dién tich tam giac A'BC bing a6 . Tinh dién tich xung quanh caia hinh try ngoai tiép hinh ling
tru ABC.AB'C'.

47a? \/§ 8ra’ \/5

A . B. 27a’. C. 4ra®. D. .
3 3

Loi giai
Chon C

Goi M 1a trung diém BC.Khidoétaco BC L AM, BC L AM
Suy ra: ((A'BC),(ABC))= AMA=45° = AA=AM . Goi O la trong tam tam gi4c ABC .
Pit BC=x, x>0.Taco AM =A'A=X—‘2/§:>A'M =%.
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2
Nén S, ,uc :%.A’M.BC _— ;/6 —a’\6 = x=2a.

2a/3 2a\3

2 3

va AA=a+/3.

Khi do: AOngM :g.
3 3

Suy ra dién tich xung quang khdi tru Ia: S = 27 OAAA =27, 2a§/§ .a\/§ =4za’.

VI DU 5: Nguoi ta mudn dung vat liéu bang kim loai dé go thanh maot thung hinh tru tron xoay cé hai
day véi thé tich V cho trude ( hai day ciing dung chinh vat liéu d6). Hay xac dinh chiéu cao h va ban
kinh R ciia hinh try theo V dé tén it vat li¢u nhét.

A. R:2h:23,/i. B. R:2h:2,/i. C. h:ZR:Z,/i. D. h:2R:23,/i.
27 27 27 27

Loi giai

Chon D
Pé vat liéu ton it nhat thi dién tich toan phan cua hinh tru nho nhét.
Taco: S, =27R*+2zRh.

DoV =7zR%h nén h= v

RZ’

Vv vV V V V
S =27R*+2xR. =27R*+—+—2>3.3/2 RZ.—.—=3.%/27zv2.
p =N AR g SN A R TN R R

Ding thie xay ra khi 27R? Y o Rr=3L Khidoh =23/i .
R 2 2r

Suyra

BAI TAP REN LUYEN

CAU 1: Cho hinh tru cd ti so6 dién tich xung quanh va di¢n tich toan phan bang 3 Biét thé tich khoi tru

bang 47 . Ban kinh day cia hinh try 12
A. 3. B. /3. C. 2. D. 2.
CAU 2: Mot hinh try ¢6 hai duong tron ddy ndm trén mot mat cau ban kinh R va c6 dudng cao bang ban
kinh mat cau. Dién tich toan phﬁn hinh tru do bfmg:
(3+23) 7R’ (3+23) 7R’ (3+2v2)7R? (3+2v2)7R?
— B.—M . c.—— D.—
3 2 2 3
CAU 3: Mot céi tryc lan son nudc c6 dang mét hinh try. Puong kinh cia duong tron day 1a 6 cm, chiéu dai

lan 12 25 cm (nhu hinh dudi day). Sau khi l3n tron 10 vong thi truc lin tao nén b twdng phing mot dién
tich la:

A

ZASCm/v

6 cm’i! , /

N\
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A. 15007r(cm2). B. 1507 (cmz). C. 30007z (cmz). D. 3007 (cmz).
CAU 4 : Cho hinh chix nhat ABCD c6 AB=2a, BC=3a.Goi E, F lan luot 1a cac diém trén cac canh
AB, BC sao cho EA=2ED, FB=2FC. Khi quay quanh AB cac duong gap khic AEFB, ADCB sinh ra

hinh tru c6 dién tich toan phan lan lugt 12 S,, S, . Tinh ti s6 Sy
2

AS_4 B 1_8 c.5_12 DS_2
s, 9 s, 15 s, 21 s, 3
CAU 5: Cho hinh chit nhat ABCD vé6i AB > AD va c6 dién tich bang 2, chu vi bang 6. cho hinh chit nhat d6
lan luot quay quanh AB, AD ta duoc hai khdi tron xoay c6 thé tich 1a V,, V,. Tinh ti s6 \%
2
A 3 B 1. C.2 p. 1
: 2 3

CAU 6: Cho hinh tru c6 cac day 1a 2 hinh tron tim O va O', ban kinh d4y bang chiéu cao va bang a. Trén
duong tron day tam O lay diém A, trén duong tron day tim O’ lay diém B sao cho AB=2a. Thé tich
khéi tir dién OO'AB theo a la.

3 3 3 3
A.V:\/ga. B.V:\/ga. c.vz*/ga. D.V:*/ga.
6 12 8 4

CAU 7: Cho hai mat tru c6 cung ban kinh bang 4 dugc détrlc‘ﬂ)ng vao nhau nhu hinh v&. Tinh thé tich phan
chung cua chung biét hai truc cua hai mat tru vudng géc va cat nhau.

A. 2567 . B.512. C.Z—Z*Sir. D.%.

CAU 8: Mot khdi tru co ban kinh day 10cm , thiét dién qua truc 1a mot hinh vubng. Cat khdi tru boi mot
mat phang di qua mot duong kinh day va tao véi day goc 45° dé tao ra mot hinh ném (khéi c6 thé tich nho
hon trong hai khdi tao ra). Thé tich caa hinh ném bang.

2000 2000 1000 1000

A. ——cm B. ——cm C.——cm D. ——cm
3 9 3 9
CAU 9: Cit mot hinh tru bang mat phang o vudng géc mit day, ta duoc thiét dién 1a mot hinh vudng cé
dién tich bang 16. Biét khoang cach tir tim day hinh tru ¢én mat phang o bang 3. Tinh thé tich khdi tru.

A. 237 . B. 52{ C. 52r. D. 13r.

CAU 10: Mét hinh tru ¢6 hai d4y 1a hai hinh tron tim O, O’ va c¢6 ban kinh r =5. Khoang céch giita hai
day la OO'=6. Goi () la mat phang qua trung diém cia doan OO’ va tao véi dudng thang OO" mot goc
45°. Tinh dign tich S cuia thiét dién tao véi mat phang (a) va hinh tru.

A. S=242. B. S=3612. C.5=36. D. S=482.
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CAU 11: Cho khi tru c6 thiét dién qua truc OO’ Ia mét hinh vudng canh bang 2. Mt phang (P) qua
trung diém | ciia OO’ va tao véi mat phang chira day goc 30°. Dién tich cua thiét dién do (P) cét khoi tru

gan s6 nao sau day nhat?
A. 3,6. B. 3,8. C. 3,5. D. 3,7.

CAU 12: Cho hinh try (H) c6 ban kinh day bing chiéu cao va bang +/10. Mat hinh vudng ABCD ¢6 hai canh
AB va CD lan luot 1a day cung cua hai duong tron ddy, cac canh AD va BC khong la duong sinh cua hinh
tru. D6 dai canh cua hinh vuéng ABCD bang?

A. 10. B. 20. C. \10. D. 5.

CAU 13: Mét khéi tru c6 ban kinh day 10cm , thiét dién qua truc 1a mot hinh vuéng. Cat khdi tru boi mot
mat phang di qua mot dwong kinh dy va tao voi déy goc 45° dé tao ra mot hinh ném (khéi ¢6 thé tich nho
hon trong hai khoi tao ra). Thé tich caa hinh ném bang.

A. —20300 cm?®. B. —20900 cm?®. C. —10??0 cm®. D. —1050 cm?.

CAU 14: Cat mot hinh tru bang mat phang o vubng goc mat day, ta dugc thiét dién 1a mot hinh vudng cé
dién tich bang 16. Biét khoang cach tir tim day hinh tru &én mat phang « bang 3. Tinh thé tich khdi tru.
527w

A. 237 . B. =5 C. 52r. D. 13r.

CAU 15: Mét hinh tru ¢6 hai day 1a hai hinh tron tim O, O’ va c6 ban kinh r =5. Khoang céch giita hai
ddy 1a OO'=6. Goi () 1a mat phang qua trung diém cua doan OO’ va tao véi dudng thing OO’ mot goc
45°. Tinh dign tich S cua thiét dién tao v6i mat phang (a) va hinh tru.

A S=242. B. S=3612. C.S5=36. D. S=48)2.

CAU 16: Cho hinh try (T) c6 day la cac duong tron tim O va O’, ban kinh bang 1, chiéu cao hinh tru
bing 2. Céc diém A, B lan lugt ndm trén hai dudng tron (O) va (O’) sao cho goc (OA,0'B)=60°. Tinh
dién tich toan phan cua tir dién OAO'B.
4+:19 B 324“/1_9 c S:3+\/1_9 o S:1+2\/1_9

~ r 2 2 4 r 2 2
CAU 17: mot khoi tru bai mot mat phang qua truc ta dugc thiét dién la hinh chir nhat ABCD c6 canh AB va
canh CD ndm trén hai day cua khéi tru. Biét BD = ay/2, DAC = 60" . Tinh thé tich khéi tru.

A. %ﬂas. B. ﬂﬂa3. C. ﬂﬂa3. D. &72'8.3.
16 16 32 48

CAU 18: Cho hinh try c6 hai d4y 1a hai hinh tron (O) va ('), chidu cao 2R va ban kinh dy R . Mot mat

A S=

phang (o) di qua trung diém ciia OO’ va tao véi OO’ mot goc 30°. Hoi () cat duong tron dy theo mot
day cung c6 do dai bang bao nhiéu?
A.M. B 4R C.Z—R. D.Z—R.

NG "33’ 3 NG

CAU 19 : Cho hinh try c6 duong cao bing 8a. Mot mit phang song song vai truc va cach truc hinh tru 3a,
ct hinh try theo thiét dién 1a hinh vudng. Dién tich xung quanh va thé tich khdi tru bang

A. 807a* 200za’. B. 607a* 200za°. C. 80ra’,1807a’. D. 60za’,1807a°.

CAU 20: Cat mot khéi tru boi mot mat phang qua truc ta duoc thiét dién 13 hinh chir nhat ABCD c6 AB va
CD thudc hai day cta khéi tru. Biét AD =6 vagoc CAD bing 60°. Thé tich ciia khéi try la

A. 1267.. B. 1627. C. 24r.. D. 1127.
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CAU 21: Cat mot khéi tru cao 18cm bai mot mit phiang, ta duoc khdi hinh dudi day. Biét rang thiét dién la
mot elip, khoang céch tir diém thuoc thiét dién gan day nhat va diém thuoc thiét dién xa mat day nhat lan
luot 12 8cm va 14cm . Tinh ti 6 thé tich caa hai khéi duoc chia ra (khéi nho chia khéi 16n).

r, \\v
A 2 B L c.>. D. L.
11 2 11 11

CAU 22: Cho hinh tru ¢6 hai d4y 1a hai duong tron (O) va (O'), chiéu cao bang 2R va béan kinh day R.
Mot mat phang («) di qua trung diém cua OO’ va tao véi OO’ mot goc 30°, («) cit dudng tron day theo
mot day cung. Tinh d6 dai day cung do theo R.

A R g 2RYV2. c. 2R p. 28

3V3 3 V3 3

CAU 23: Cho hinh try cé chiéu caoh = 2, ban kinh ddyr = 3.Mot mat phang P khéng vudng goc voi day cua
hinh try, 1an luot cat hai day theo doan giao tuyén AB vaCD sao cho ABCD la hinh vudng. Tinh dién tich S
cua hinh vubng ABCD .

A. S =12 B. S =12. C. § =20. D. § = 20~w.
CAU 24: Mot hinh try c6 dién tich xung quanh bang 47 , thiét dién qua truc la hinh vudng. Mot mat phang
(«) song song véi truc, cit hinh tru theo thiét dién 1a tr giac ABB'A’, biét mot canh cua thiét dign 1a mot
day cung cua dudng tron day cia hinh try va cang mot cung 120°. Tinh dién tich thiét dien ABB'A’.

A 3\2. B. /3. C. 243. D. 242.
CAU 25: Mot hinh try c6 hai ddy 1a hai hinh tron tim O, O’ va c0 ban kinh r=5. Khoang cé4ch giira hai
ddy 1a OO'=6. Goi () la mat phang qua trung diém ciia doan OO’ va tao voi dudng thang OO’ mét goc
45°. Tinh dign tich S cua thiét dién tao v6i mat phang (a) va hinh tru.

A S=242. B. S=3612. C.5=36. D. S=48\2.

CAU 26: Cho hinh try c6 chiéu cao bing 64/2 cm. Biét ring mot mat phang khdng vudng goc véi déy va cét
hai mit day theo hai ddy cung song song AB, A'B’ ma AB= A'B’=6cm, dién tich ta giac ABB'A’ bang
60cm?. Tinh ban kinh day cuaa hinh tru.

A. 5cm B. 3J/2cm C. 4cm D. 54/2cm

CAU 27: Cho tir dién ABCD canh a. Dién tich xung quanh hinh try c6 day 1a duong tron ngoai tiép tam
gidc BCD va c6 chiéu cao bang chiéu cao tir dién ABCD Ia:

2 2 2 2
A 272'&\/5. Blﬂa«/z. C_27ra\/§. D.ﬂa\/g

3 3 2 2
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CAU 28: Mot hinh tru cd thiét dién qua truc 1a hinh vudng, dién tich xung quanh bang 36za’. Tinh thé tich
V cua ling tru luc giac déu nai tiép hinh tru.
A.V =27./3a%. B.V =81./3a°. C.V =243a°. D. V =36+/3a°.

CAU 29: Mot hinh tru c6 ban kinh day b}ing R va thiét dién di qua truc 1a hinh vudng. Tinh thé tich V cua
khoi lang try tir giac déu ndi tiep hinh try.
A.V =2R°. B.V =5R®. C.V =3R° D.V =4R®.
CAU 30: Cho hinh lang try tam giac déu ABC.A'B'C’ c6 d6 dai canh day bang a va chiéu cao bang h.
Tinh thé tich V' cua khoi tru ngoai tiép lang tru da cho.

za’h BV = za’h ra’h

AV = D.V =3za*h.

CAU 31: Cho tam gi4c ABC can tai A, AB=AC =5a, BC =6a. Hinh chit nhat MNPQ ¢ M, N lan
luot thuoc canh AB, AC va P, Q thudc canh BC. Quay hinh chit nhat MNPQ (va mién trong nd) quanh
truc dc")’i xtng cua tam gidc ABC duoc mot khéi tron xoay. Tinh d6 dai doan MN dé thé tich khdi tron xoay
I6n nhat.

A. MN =a. B. MN =2a. C. MN =b5a. D. MN =4a.

CAU 32: Cho hinh try ¢ tinh chat: Thiét dién caa hinh tru va mat phang chira truc caa hinh tru 13 hinh chi
nhét c6 chu vi 1a 12cm . Tim gié trj Ion nhat caa thé tich khdi tru.

A. 167 cm?®, B. 87 cm®. C. 327 cm?®, D. 647 cm®.
CAU 33: Mot cong ty san xuat gd mudn thiét ké cac thung dung hang bén trong dang hinh ling try tir giac
déu khong nap c6 thé tich 1a 62,5dm*. Pé tiét kiém vat liéu lam thung, ngudi ta can thiét ké thing sao cho
coténg S dién tich xung quanh va dién tich mat day 1a nho nhat, S bang

A. 106, 25dm? . B. 75dm?, C. 50~/5dm?, D. 125dm?.
CAU 34: Cho biét sy tang dan sé duoc udc tinh theo cong thic S = AeM" (trong @6 A la dan sb ciia nam lay
lam méc tinh, S 1a dan s6 sau N nam, r Ia ti I& tang dan s6 hang nim). Pau nim 2010 dan s6 tinh Bac
Ninh 14 1.038.229 ngudi, tinh dén dau nam 2015 dan s6 cua tinh 1a 1.153.600 nguoi. Hoi néu ti 18 tang dan
s6 hang nam giir nguyén thi dau nam 2025 dan s6 caa tinh nam trong khoang nao?

A. (1.424.300;1.424.400) . B. (1.424.000;1.424.100) .

C. (1.424.200;1.424.300). D. (1.424.100;1.424.200) .

CAU 35: Khi cit mat cau S(O, R) boi mot mat kinh, ta dugc hai nira mat cau va hinh tron I6n cua mat
kinh d6 goi 1a mat ddy ciia méi nira mat cau. Mot hinh tru goi 1a noi tiép nira mat cau S(O, R) néu mot day
cua hinh try nam trong dy ctia nira mat cau, con dudng tron day kia 1a giao tuyén caa hinh tru véi nra mat
cau. Biét R=1, tinh ban kinh day r va chiéu cao h cua hinh tru ni tiép nira mt cau S(O, R) dé khdi tru
c6 thé tich 16n nhét.

A.r:%,h:ﬁ. B

2

. r=

A B W RN
> 5 . : . : .

3 3 ' 3 3
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GIAI CHI TIET

CAU 1: Chgon D
Goi ban kinh cua hinhtrula R.

V=47z<:>h.7rR2=47r<::>h=i2 (1)

Sy =%Sw ©2ﬂRh=%27zR(R+h)<:>3h=R+h©h=

N | o

(2).
Tu (1) va (2) suy ra: %:ng:Z

CAU 2:

R2 R
Puong cao hinh try h=R nén ta c6 ban kinh ctia day hinh try r = R? — 7 T\/g .

S, =2nrh= 2E£R_ 2 /3.

2 (3+23)7R?
Vay stp=sxq+zsddy=nR2\/§+2;z[R;/§J =( 2) _

CAU 3: Chon A

Di¢n tich xung quanh cua hinh tru la S, =27Rh=7.6.25=150r .
Khi ldn son quay mot vong s& quét duoc mot dién tich bang dién tich xung quanh caa hinh try. Do
do tryc 1an quay 10 vong s€ quét dugc dign tich la S =10.S,, =15007 (cmz) :
CAU 4: Chon B
Taco EA=2ED=2a, FB=2FC=2a, EF =AB=2a.
Khi quay quanh AB dudng gip khiuc AEFB sinh ra hinh tru c6 ban kinh day R, = EA=2a, chiéu
cao h=2a=> Dién tich toan phan ciia khdi tru nay 1a: S, =27 -2a-2a+27z(2a)" =167a’.
Khi quay quanh AB dwong gap khic ADCB sinh ra hinh try c6 ban kinh day R, = AD =3a,

chiéu cao h=2a=> dién tich toan phan ciia khdi tru nay 1a: S, =27-2a-3a+27(3a)” =307za®.

s, 8
= 1=,
s, 15

CAU5: Chon B
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Goi AB=x diéu kién x >1,5.

Suyra AD=3-X.
x=2(n
Taco: x(3-x)=2< ( ).
x =1(1)
. 2 2 Vl 1
Taduoc: V, =712=27,V,=722"1=4r, —=—.
Vv, 2
CAU 6:
Chon B
Ké duong sinh AA". Goi D 1a diém ddi xtng véi A’ qua O’ va H 1a hinh chiéu cua B trén
duong thang A'D .
Do BH L A'D,BH L AA'= BH L (AOO'A)).
AB=+AB?— A'A? =a\/3=BD=+AD?-AB? =a
AO'BD déu nén BH =a—23.
2 3
Suinon = a? Suy ra thé tich khéi tt dién OO'AB 1a: V = */f: .
CAU 7: Chon D

1 . . .
Cachl. Ta xét 3 phan giao cua hai tru nhu hinh.

Ta goi truc toa d6 Oxyz nhu hinh vé.
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Khi d6 phan giao (H) 1a mot vat thé co day 1a mot phan tu hinh tron tim O ban kinh 4, thiét
dién ctia mat phang vudng goc véi truc Ox 1a mot hinh vudng c6 dién tich S(x)=47—x?.

4 4
Thé tich khéi (H) 1a J'S (x)dx =j(16—x2)dx =%. Vay thé tich phan giao 12 —10324 .
0 0

16 1024

Céach2.Dung cong thirc tong quét giao hai tru V = 3 R®= 3

CAU 8: Chen A

Taco V., =§R3 tan o :%.103 tan45° = 2990 ¢s

CAU 9: Chon C

Dung cac dir kién bai toan theo hinh vé trén.
Mit phang o vubng goc mit ddy, ta duoc thiét dien 1a mot hinh vuéng ABCD c6 dién tich bang

16 = Canh hinh vudng bang 4.
Khoang cach tir tim | day hinh tru dén mit phang o bing 3 = 10 =3.

Taco IA=+/I0? +OA? =014 =13,

R ’ L= ~ \ 2
Vay thé tich khdi tru trén 1a: V = 7. 13 ~.4 =527 dvtt .
A

AN
%

CAU 10: Chon D

B

Goi | 1a trung diém cua doan OO’ .
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Do 10’ =%-6 =3 nén mat phang cat hinh tru theo mét hinh chit nhat.

Taco OC=0l"tan45°=3; 0'A = r = 5= AC =+/5" -3? =4 = AB =8Nén chiéu rong cua
nola AB=8.

Chiéu dai caa hinh chit nhat 1a: 21C = 24J0'C2+0'12 =232 +32 =62
Vay dién tich 13: 6+/2.8=484/2.
CAU 11: Chon A

G,

Do thiét dién qua truc OO’ 1a mot hinh vuéng canh bang 2 nén chiéu cao cua hinh tru la h=2 va
ban kinh ddy la R=1.
Gia sir giao tuyén ciia mat phang (P) va day chira tam O la duong thang d . Goi E la hinh chiéu

cua O trén d . Khi d6 goc giita (P) va mit phang chira ddy la goc OEI =30°.

Ol

Trong tam giac vudéng IOE c6 tan OEI =E:>OE =~ =43>1. Do d6 diém E nam ngoai

w‘%l‘m

duong tron day nén thiét dién 1a Elip. Trong tam giac vudng AHM co.

cos AMH :%:AM :izﬁ.Hay 2a=§c> Zf.Ma CD=2b=2=b=1.

2\/§7z

Thiét dién 1a hinh elip nén dién tich bang zab = ~3,62.

3

CAU 12: Chon D

Goi kich thudce cua hinh vuong la a.
Ké AH vudng goc véi mat phing day. Ta co.
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= CD L HD nén HC la duong kinh ctia duong tron day.

CD L AD
CD L AH

sal=25<a=>5.

. |DH?*+DC?=HC? DH? +a* =40
Taco hé &
DH? + AH?=AD® |DH?+10=a’

CAU 13: Chon A
TacoV,, = % RPtana = %.103 tan45° = @ cm®.

CAU 14: Chon C

Dung cac dir kién bai toan theo hinh vé trén.
Mit phang o vudng goc mat day, ta duoc thiét dién 1a mot hinh vudng ABCD c6 dién tich bang

16 = Canh hinh vudng bang 4.
Khoang cach tir tim | déy hinh try dén mat phang o bang 3 = 10=3.

Tacd IA=+/102 +OA’ =/0+4 =+/13.
9 , 2
Vay thé tich khdi tru trén 13: V = . 13 .4 =527 dvtt .

CAU 15: Chon D
A

AN
%

B

Goi | 1a trung diém cua doan OO’ .

Do 10’ :%-6 =3 nén mat phang cat hinh tru theo mot hinh chit nhat.

Taco OC =0l"tan45°=3;O'A = r = 5=> AC =+/52—3% =4 = AB =8 Nén chiéu rong cua
n6la AB=8.

Chiéu dai caa hinh chit nhat 1a: 21C = 24J0'C2+ 012 =232 +32 =6+/2.

Vay dién tich 1a; 6+/2.8=482.
CAU 16: Chon A
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Goi B’ Ia hinh chiéu cua B trén mit phang chira duong tron (O), khi d6
(OA,0'B) =(OA,0B") =60° = AAOB' la tam giac déu canh 1.

Goi H lalahinh chiéu cia B’ trén OA thi HB’=§ BH =@.
Goi S la dién tich toan phan cua tr dién OAO'B thi

S =S o0 +Sanos + Sanos T Seoor = 2(SAAOO' + SAAOB) = 2(% OAQC’ +%OABH j

- 2[1.1.2+1.1.*/1_9] - 4“/1_9.

2 272 2
CAU 17: Chon B

A
Tacé ABCD la hinh chit nhat nén tam giac ADC vudng tai D va BD = AC =av/2.
Xét tam giac vudng ADC cé

sin DAC = z—g < DC = ACsin DAC <> DC =av/2.5in60° < DC :¥ = béan kinh mat day

caa hinh tr 13 r :%.

cos DAC = % < AD = ACcos DAC < AD = a\/ECOSGOO < AD = a_22 — chiéu cao cuaa hinh
trgla h=2Y2
2

2
3
Thé tich khéi try 13 V = zr*h = {af} af = 3a1f '

CAU 18: Chon A
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-—~Q
o

IS S Y
. Z S

/
/
/

O At -
B,’(K,’ S =~
R NV

vy 71

A A R

\

H\ O

\

Goi M la trung diém ciia OO’. Goi A, B la giao diém cua mit phang (&) va duong tron (O) va H 1a
hinh chiéu cua O trén AB = AB L (MHO).

Trong mat phang (MHO) ké OK LMH, (K e MH) khi d6 goc gitta OO’ va mat phang («)la goc
OMK =30°.

R\/3

Xét tam giac vubng MHO ta c6 HO =OM tan30° =Rtan30° = =

2
Xét tam giac vubng AHO tac6 AH =+/OA? —OH? =,/R2—R? :—Rjgz-

22
2

Do H 14 trung diém cua AB nén AB =

CAU 19:

Thiét dién ABCD la hinh vudng c6 canh 1a 8a (h=8a).
Khoang cach tir truc dén mit phang (ABCD) la d=3a

2
Suy ra ban kinh dudng tron day r =, [d® + (gj =5

Viy S,, = 27rh=807a2,V, = zr’h = 2007a°.

CAU 20: Chon B.
Ta c6 xét tam giac ACD co6:

tan DAC = i—g = DC = AD.tan DAC = 6.tan 60° = 6/3

Vi DC 14 duong kinh cta khéi try nén suy ra ban kinh khéi try 13

R:%DCS\E
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. L, 2
= dién tich day khoi try 13 S = zR* = 7Z'(3\/§) =21r
Suy ra thé tich khéi try 12 V =h.S =6.277 =1627.
CAU 21: Chon D
Goi V,, V, lan luot 1a thé tich khdi nho va khdi Ién.
Ta c6 thé tich khéi tru 13 V = z.R%.18 (v6i R 1a béan kinh khéi tru).

7.R?(8+14)

Thé tich V, = =117zR’.

V, V-V, 187R*-117R* 7
vV, V, 117R? 11

CAU 22: Chon B

Vay

Dyng OH L AB = AB L (OIH )= (OIH) L (IAB)
= IH lahinh chiéu cia OI 1én (1AB)
Theo bai ta duoc OIH = 30°

R/3

Xét tam giac vudng OIH vubng tai O = OH =0l tan 30° = =

Xét tam giac OHA vubng tai H = AH =+/OA? —OH? =RT\/6 = AB= @

CAU 23: Chon C
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Ké duong sinh BB’ cua hinh tru. Bat do dai canh caa hinh vuéng ABCD la x,x>0.

CD 1 BC
Do CD L BB' = CD 1 B'C = AB'CDvubng tai C . Khi d6, B'D la duong kinh cta duong

Tron O' . Xét AB'CD vudngtai C

= B'D* =CD’ + CB” = 4r* = 2* + OB* (1)

Xét tam giac ABB'C vuéng tai B

= BC* = BB*"+CB"” = 1> =1’ + CB" (2)
B 4r® + 1’ _

Tir (VA (@) = a* = =— = 20.

Suy ra dién tich hinh vuébng ABCD la S = 20.
CAU 24: ChonC

Goi R, h, | lan luot 12 ban kinh, chiéu cao, dudng sinh cua hinh tru.
Tacd S, =4r <27.RI=4r <RI=2.

Giasir AB la mot day cung cua duong tron day cua hinh tru va cang mot cung 120°.
Taco ABB'A’ la hinh chit nhatcé AA'=h=1I.

Xét tam giac OAB cantai O, OA=0OB=R, AOB =120° = AB = R/3.
S,eanw = AB.AA = RY/31 =RI/3 = 24/3..

CAU 25: Chen D
A

AN
%

B

Goi | 1a trung diém cua doan OO’ .

Do 10’ =%-6 =3 nén mat phang cat hinh try theo mot hinh chit nhat.

Taco OC=0l"tan45°=3; 0'A = r = 5= AC =+/5" —3? =4 = AB =8Nén chiéu rong cua
nola AB=8.
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Chiéu dai caa hinh chit nhat 1a: 21C = 24J0'C2+0'12 =232 +32 =62

Vay dién tich 13: 6+/2.8=484/2.
CAU 26: Chon C
Goi O, O’ la tam cac day hinh tru (hinh Vg).

Vi AB = A'B'nén (ABB'A’) di qua trung diém cua doan OO’ va ABB'A’ 13 hinh chit nhat.
Tacod Sygen = AB.AA" < 60=6.AA" = AA'=10(cm).

Goi A, B, lan luot Ia hinh chiéu caa A, B trén mit day chira A’ va B’

= A'B'BA 4 hinh chit nhat c6 A'B’'=6(cm),

B.B'=BB7 BB =,10°~(6v2) =27 (cm)
Goi R 1a bin kinh day cua hinh try, tacé 2R = A'B, =[BB” + AB” =8 = R =4(cm).

CAU 27: Chon A

B D
2 M
C
Taco Roop= Y3 2_aV3
2 '3 3 °
2
| =OA=+AB?—OB? = az—a—:¥

aV3aJ6 27a*\2

3 3 3

Dién tich xung quanh hinh try 13 S, =27Rl =27

CAU 28: Chon B
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Dién tich xung quanh hinh try S, =271l =27r.2r = 367a° =r=3a

Lang try luc giac déu c6 duong cao h=1=6a
Luc giac déu noi tiép dudng tron cé canh bang ban kinh cua dudng tron

(3a)° V3 _27a°\3 |

Suy ra dién tich luc giac déu S =86.

4 2
Vay thé tich V = S.h =81/3a° .
CAU 29: Chon D
B
\o B
A )
D
2R
B
A’ : o Q (63
D

Do thiét dién quéntuc 13 hinh vudng nén dudng sinh caa hinh try 1a: 1 =2R =h.
Do lang tru tir giac déu ndi tiép hinh try, nén day cua lang tru 1a hinh vudéng c6 duong chéo:
2
AC =2R=ABV2 = AB=R\2 =V,; =Bh=(RV2] 2R=4R".
CAU 30: Chon C
Bén kinh duong tron ngoai tiép tam gidc déu canh a 1a R =

a3
i3

Chiéu cao khdi tru bang chiéu cao khéi lang tru bang h.

@jz he ra’h
3

Thé tich khéi try 1a: V = zR*h =V = 7{ 3

CAU 31: Chon D

H c
B P
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Tacd: BH =3a; AH =4a.
bat HQ =x=BQ=3a-x (0<x<3a).

MQ_BQ_ Q_4(3—x)
AH BH %7 3

Ta co:

_ 3
Khi do: V; :ﬂ.XZ.Ar(BTX)=47z[X2—X?J (0<x<3a).

3

Xéthamso f (x):xz—% (0<x<3a).
Hams6 f (x) dat gid tri I6n nhét tai x=2a=MN =4a.
CAU 32: Chon B
Gid sir hinh chit nhét c6 chiéu dai a(0<a<6), chiéurong b(0<b<6).
Ta c6 chiéu cao hinh tru bang a, béan kinh hinh tru bang %

2
Theo gia thiéttaco a+b=6=a=6-b.Taco V=B.h= 72'%(6 b).

b=0
b=4
Lap bang bién thién ta thdy f (b) dat gia tri I6n nhatkhi b=4—a=2.Vay V =8zcm’.

pit f (b):%(sz -b*) = f’(b):%(lzb—sbz) = f’(b)=0<:{

CAU 33: Chon B
Goi a la do dai canh day cua hinh lang try.

62.5 , 250 , 125 125 125 125
at+a’="—+a’="+"+ ] i —

2. >3
a a a a a a

S =4. 2=75. Diu biang xay ra khi

a=3/125=5.Vay S la nho nhat bang 75.

CAU 34: Chon C
Goi S; 1a dan s6 nam 2015, ta c6 S; =1.153.600,N =5, A=1.038.229

Sy
S, "A
Taco: S =AeN =N =L r-__A
A 5
s
In—
A

Lo 15—~
Goi S, la dan s6 ddu nam 2025, taco S, = Ae®>" =1.038.229e 5 ~1.424.227,71

CAU 35: Chon C
Hinh tru noi tiép nira mat cau, nén theo gia thiét duong tron day trén c6 tam O' ¢6 hinh chiéu cua
O xubng mit day (O"). Suy ra hinh try va nira mat cau cung chung truc d6i xang va tam caa day
duéi hinh try tring véi tam O cua nira mat cau.Taco: h* +r? =R?* (0<h<R=1)=r? =1-h’

Thé tich khéi try 1a: V = zr’h=z(1-h*)h=f(h) = f'(h)=2(1-3h?)=0<=h = ?
Vay: MaxV = \/_ ﬁ va h= \/5
(0:1] 3 3
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CHU PE 3 : KHOI CAU

VI DU 1: Cho hinh chép ta gidc S.ABCD c6 day ABCD la hinh thang vudng tai A va B,
AB=BC=a, AD=2a, SA L (ABCD) va SA=av2. Goi E la trung diém cua AD.Ké EK L SD tai
K . Ban kinh mat cau di qua saudiém S, A, B, C, E, K I&:

NG

A.R:%a. B.R:7a. C. R=a. D. R=

a.

N3
2

Léi giai

Chon C

* Vi E la trung diém cua AD, ABCD Ila hinh thang vuéng tai A vd B va AB=BC=a,
AD=2a nén AB=BC=CE=AE=ED=a va CE//AB. Khi ¢6 CE L AD, CE LSA nén

CE LSE hay SEC=90° va CE_LSD. Mit khdc EK L. SD do d6 SD J_(CEK) suy ra
CK L SD hay SCK =90°.

*TacO CB_L AB, CB _LSA nén CB _L SB hay SBC =90°. Ta ciing c6 CA L SA nén SAC =90°
Vay céc goc SEC, SCK, SBC, SAC cing nhin canh SC dudi mot goc khong doi 90° nén cac

diém S, A, B, C, E, K nam trén mat cau tdm | 1a trung diém ctia SC bén kinh R:%.

Taco AC=+AB?+BC? =a/2; SC=+/AC?+SA? =2a suyra R=a.

Vi DY 2:Trong mat phang (P) cho tam giac OAB can tai O, OA=0B =2a, AOB=120°. Trén duong
thang vudng goéc voi (P) tai O lay hai diém C, D nam vé hai phia cia mat phang (P) sao cho tam gic
ABC vubng tai C vatam giac ABD déu. Tinh ban kinh mit cau ngoai tiép tir dién ABCD.

3a\2 a2 5a+/2 5ay2
A. . B. ——. C. . D. .
2 3 2 3
Loi giai
Chon A
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O¢

D
Goi | la trung diém cua AB, tacd Al =OAsin60°=a+/3

— AB =2Al =2a+/3, Ol =OAcos60°=a, ClI :E:aﬁ, DI :%‘Ezsa.

2
Canh OC =+/CI?> -0l =ay/2, OD =/DI?-0I? =2a2 =CD=CO+0D =3a+/2.
Do (CID)la mit phang déi xtng cua t dien ABCD nén dudng tron ngoai tiép tam giac CID la
duong tron 16n cuia mat cau ngoai tiép tir dién ABCD, béan kinh mat cau ngoai tiép ti dién ABCD
duoc tinh theo céng thuc

r_CDCI.DI _CDCI.DI _ 3aav3 3a\3
4S, .0 2CD.OI 2.a 2

VI DU 3: Cho hinh chép S.ABCD c¢6 day 1a hinh vudng canh 22, canh bén SA vubng goc vai mat
phing ddy va SA=3. Mt phang («) qua A vavudng goc véi SC cit canh SB, SC, SD lan luot tai
cac diém M, N, P. Thétich V cua khdi cau ngoai tiép tir dién CMNP.

2 1 12
A.V=ST”. By _842r c v =087 D.Vv =127

3 3 6

Loi giai

Chon A

B” C
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Tac6:CB L (SAD), AM = (SAB)=> AM L CB (1) («) L SC,AM = (&)= AM L SC (2)
Tir (1),(2)= AM L(SBC)= AM L MC = AMC =90°.Chung minh twong ty ta c6 APC =90°

C6 AN L SC = ANC =90°Tacd: AMC = APC = APC =90°
= khdi cau duong kinh AC 12 khéi cau ngoai tiép ta dien CMNP.

Ban kinh cau nay 1a r = A2C = 2.Thé tich cau: V —gnr3 32z

VI DU 4: Cho khéi chép S.ABCD c6 day la hinh vudng, tam giac SAB déu va nam trong mat phang
vuong goc véi day. Mt cau ngoai tiép khéi chop S.ABCD c6 dién tich 84z (cm?). Khoang cach giita
hai duong thang SAva BD.

Ag( m). B£( m). C.g(cm). Di( m).
Loi giai
Chon D

E

Goi M la trung diém ABva G la tam duong tron ngoai tiép tam gidc déu SAB,O la tam cua
hinh vuéng ABCD. Ta c6 OM L (SAB). Dung truc cua hinh vudéng ABCD va tryc tam giac
SAB, khi d6 chung ddng phang va cit nhau tai 1 tac 1a Ol, Gl 1a céc truc hinh vudng ABCD
va truc tam giac SAB.

Ban kinh mat ciu la R=SI. Taco 47R? :847z(cm2) < R= \/ﬁ(cm). bat AB=x (cm)

XJ_

Trong tam giac vudng SGI ta cé SI?=SG*+Gl? (1), taco Gl =§, SG = thay vao (1)

tinh dugCc X=6.
Dung hinh binh hanh ABDE. Khoing cach d gita BD va SA la d=d(BD,(SAE))

d =d(B,(SAE)) =2d(M,(SAE)). K¢ MK L AE taco (SAE) L (SMK).

SM.MK . x+/3 xv2 32
d(M,(SAE))=d(M,SK) =——+—— (2). TacO SM =——=3J3, MK=——=—+—
PN , 3\/
Thay céc gid trj vao (2) tinh dugc d (M, (SAE))=
Vay khoang cach gitra SA va BD la 6 “721.
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VI DU 5: Cho hinh chép S.ABC ¢ SA vudng gdc véi day. Goi B', C' lan luot 12 hinh chiéu vuéng géc
cua A lén SB va SC. Biét AB=a, AC=2a , BAC =120° , tim ban kinh R ctia mat ciu ngoai tiép tir
dién ABB'C"'.

:ﬂ. c.mﬂ D.R:a‘/z.

3 7 7

A R= B. R

av21
3

Léi giai

Chon A

Xét tam giac ABC c6 : BC? = AB2 + AC? —2AB.AC.c0s120° = 7a®> = BC =a/7

Goi H,K lan luot 1a trung diém cua AB, AC. K¢ IH, IK lan luot 14 truc cua dudng tron ngoai
tiép tam giac ABB' va AACC'.
— | la thm mit ciu ngoai tiép ta dién ABB'C' va ban kinh mat cau la R = 1A

Mit khéc: | ciing 1a tam duong tron ngoai tiép tam giac ABC

BC av21

— BC =2R.sin120° > R=—— 5=
2.sin120 3
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BAI TAP REN LUYEN
CAU 1: Cho hinh chép tam gide déu S.ABC c6 canh day bang a va mi canh bén bang a+/2 . Khi d6 ban
kinh mat cau ngoai tiep hinh chép S.ABC la:

A 15 B. 2. c.a—*/g. D.ﬁ.
5 5 4

5

CAU 2: Cho hinh chép S.ABC c6 canh bén SA vubng géc voi diay, AB = a2, BC =a, SC =2a va
SCA = 30°. Tinh ban kinh R cua mat ciu ngoai tiép ta dién S.ABC.

_af3
o)

a
2

A. R =a\3. B. R C.R=a. D.R=2.d

CAU 3: Cho hinh chép S.ABCD c6 day la hinh vudéng canh a, SAD la tam gidc déu va nam trong mat
phang vuéng goc véi day. Goi M, N lan luot la trung diém cua BC va CD. Tinh ban kinh R cua khoi cau

ngoai tiép khéi chop S.CMN .
a+29 a./93 a\/37 B 5a+/3

A R= . B.R= . C.R= . D.R
8 12 6 12

CAU 4: Cho hinh chép S.ABC c6 day ABC la tam gidc vudng tai B, BC =2a Mt bén (SAB) vudng goc
voi day, ASB=60°, SB=a. Goi (S) la mit cau tim B va tiép xtc véi (SAC). Tinh ban kinh r cua mat
cau (S).

A. r=2a. B.r=2a\/%. C.r=2aJ§. D.r=a i

19

CAU 5: Cho hinh chép S.ABCD c¢6 day hinh vuong canh 1, tam giac SAD 1a tam giac déu va nam trong
mat phang vudng goc voi mat day. Goi M, N Ian luot Ia trung diém cia BC va CD. Tinh ban kinh R
cua khoi cau ngoai tiep hinh chop S.CMN .

A.R=@_ B.R=@. C.R:@. D.R=%,
12 6 8 12

CAU 6: Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh bang 1. Mit bén SAB 14 tam giac déu
va nam trong miat phang vudng goc voi mat phiang day. Hoi ban kinh R cua mat cau ngoai tiép hinh chop
S.ABCD bang bao nhiéu?

1
A.Rzﬂ. B.R:E. C.R:@. D.R=—=.
4 6 4 J3
CAU 7: Cho hinh chdp tam giac déu S.ABC 6 day ABC 14 tam giac déu canh a, canhSAzzaf. Goi D 1a diém ddi
ximgcta B qua C. Tinhbankinh R ciia mét cAungoai tiép hinh chop S.ABD. .
AR V37 B.R_ V35 C R V39 DR_a\/@
R=T2E R=T22 R=T22 R=T22

CAU 8: Cho khéi chopS.ABCDc6 SA L (ABCD); day ABCD Ila hinh thang vuéng tai A va B
v6i AB=BC =a; AD=2a; SA=a. Goi E la trung diém caa AD. Tim tdm va ban kinh mat cau ngoai
tiép hinh chop S.ECD.

A.R:% B. R=aJ7 C.R:aTJl_l D. R=av11
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CAU 9: Cho hinh chép S.ABCD c6 day ABCD la hinh chir nhat, AB =a, AD =2a, tam gi4c SABdéu va
nam trong mat phang vudng goc véi day. Goi M, N lan luot 14 trung diém cac canh AD, DC. Tinh ban kinh
R cua mat cau ngoai tiép hinh chép S.DMN .
A R=210Z p.R=2VL c.R=239 b.R= Y39
6 4 6 13
CAU 10: Cho hinh chép S.ABCD c6 day ABCD la hinh chir nhat, AB =a, AD =2a, tam giac SAB déu va
nam trong miat phang vudng goc voi day. Goi M, N lan luot 1a trung diém cac canh AD,DC. Tinh ban kinh
R ctia mat cau ngoai tiép hinh chép S.DMN .
102 1 N}
a60 . B.Rz%. c.R=a639. D.R:a*l/;_‘g.

A R=

CAU 11: Cho hinh chép S.ABCD c¢6 day ABCD la hinh chit nhat, AB =\/§a, AD =a, ASAB la tam giac
déu va nam trong mat phang vudng goc véi day. Tinh theo a dién tich S cua mat cau ngoai tiép hinh chop
S.ABCD.

A. S =5ra’. B. S=10za’. C.S=4ra’. D. S=2ra’.

CAU 12: Cho hinh chép S.ABC c6 day ABC la tam gi4c vudng can tai dinh B. Biét AB=BC =av/3,
SAB = SCB =90° va khoang cach tir A dén mit phing (SBC) bing a+/2. Tinh dién tich mat ciu ngoai tiép
hinh chop S.ABC.

A. 167a’. B. 127a’. C. 8ra’. D. 27za’.

CAU 13: Nguoi ta ché tao ra mot mon dd choi cho tré em theo cic cong doan nhu sau: Trudc tién, ché tao
ra mot hinh nén tron xoay c6 goc o dinh 1a 2a =60° bang thuy tinh trong suét. Sau d6 dat hai qua cau nho
bang thay tinh c6 ban kinh I1én, nho khac nhau sao cho hai mat cau tiép xdc véi nhau va déu tiép xdc véi mat
nén, qua cau lén tiép xtc véi ca mat day cua hinh non (hinh ve).
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Biét rang chiéu cao cua hinh nén bang 9cm . B qua bé day cua cac 16p vo thay tinh, téng thé tich
cua hai khéi cau bang
A 127 s, B. 207 oo, C. 387 em?. D. 1007 s,
3 3 3 3
CAU 14: Cho hinh chdp S.ABCD c6 day ABCD la hinh vudng canh bang a, SA vudng goc voi day. Biét
SC tao v6i mat phang (ABCD) mot géc 45°. Tinh Thé tich V cua khéi cau ngoai tiép hinh chdp
S.ABCD.

A.V=gna3. B.V=%na3. C.V=%na3. D.V =na’.

CAU 15: Cho hinh chép S.ABCD c6 SAL(ABCD), day ABCD la hinh chit nhat, AB=a, AD =2a, gdc
gitta duong thing SC va day bang 45°. Tinh theo a thé tich V cua khéi cAu ngoai tiép hinh chép S.ABCD

3

AV =bra’. B.V =1O;’a .
3 3
C.V=57;a D.V:—Svlgﬂa .

CAU 16: Cho mat cau (S) tdm O va cac diém A, B, C ndm trén mat cau (S) sao cho AB=3, AC =4,
BC =5 va khoang cach tir O dén mat phang (ABC) bang 1. Thé tich cua khéi cau (S) béang

7217 20-/57 5 20297
2 3 6

A B. ABD. C.

CAU 17 : Cho hinh chép S.ABC c6 day 1a tam giac ABC déu, duong cao SH véi H nam trong A ABC va
2SH=BC, (SBC) tao véi mat phang (ABC) mot goc 60°. Biét c6 mot diém O nam trén duong cao SH sao
cho d(0;AB)=d(0;AC)=d(0;(SBC))=1. Tinh thé tich khéi ciu ngoai tiép hinh chép da cho.
A 2567 g 1257 ¢ 5007 D, 3437
81 162 81 48

CAU 18 : Cho hinh chép S.ABC c¢6 day ABC la tam gidc déu c6 canh bang 1, mat bén SAB 1a tam giac deu
va nam trong mat phang vuéng goc véi day. Tinh thé tich cua khoi cau ngoai tiép hinh chop da cho.

A.V:S\/l_S”. B.v =27 C.V:5J1_5”. D.V:@.
18 3 54 27

CAU 19: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang @. Goi V;, Vs, V; 1an luot 1a thé tich cua khdi
tru ngoai tiép, khdi cau noi tiép, khdi cau ngoai tiép hinh lap phuong ABCD.A'B'C'D'. Tinh gié tri
p_VitVy

V, '

ap-283 ap-tB cp-¥® pp-t3
3 9 3 3

CAU 20: Cho hinh hop ABCD.A'B'C'D’ ndi tiép hinh tru cho trudc, khoang cach tir tam hinh tru dén
(ABB'A') Ia 3, gdc gitra DB' va (ABB'A’) bang 30°. Biét ban kinh hinh try bang 5, ti s6 thé tich khéi hop
va khéi cau ngoai tiép hinh hop 1a?

A.@. B 10 c.@. D.@.
3 3z 3r I
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CAU 21: Khéi cau (S) c6 tam, duong kinh AB=2R. Cit (S) boi mot mat phang vubng goc véi duong
kinh AB ta duoc thiét dién 1a hinh tron (C) rdi bé di phan I6n hon. Tinh thé tich phan con lai theo R, biét
hinh nén dinh | va d4y 1a hinh tron (C) c6 géc ¢ dinh bang 120°.

3 3 3 3

A 57R B 57R C. 57R D. 57R

24 8 32 12

CAU 22: Cho t dién ABCD c6 tam giac ABC la tam gi4c can véi BAC =120°, AB = AC =a. Hinh chiéu
ciia D trén mat phang (ABC) la trung diém BC. Tinh ban kinh R cua mét cau ngoai tiép tir dién ABCD

3

biét thé tich cua tir dien ABCD 1aV = f—e .

A.R:@. B.R:%. C.Rzl%a. D. R=6a.

CAU 23:Cho hinh ling tru dang ABC.A'B'C’ c¢6 day ABC la tam giac vuong tai A, AB = av/3, BC=2a,
dudng thang AC’ tao véi mat phang (BCC'B’) mot géc 30° . Dién tich ciia mét cau ngoai tiép hinh lang tru
da cho bang

A B
C
A B
ho
A. 24ra?. B. 67a’. C. 4za?®. D. 3za’.

CAU 24: Cho hinh chép S.ABCD c6 day 1a hinh chir nhat, AB=a, AD = a+/2 . Hinh chiéu ctia S 1én mat
phing (ABCD) la trung diém H cia BC, SH :% . Tinh béan kinh mat cau ngoai tiép hinh chép S.BHD.

A &2 g, V5 c. AT p, AVIL.

2 2 4 4
CAU 25: Cho hinh chép S.ABC c6 day ABC la tam giac vudng can tai B va BC =a. Canh bén SA
vudng gdc véi day (ABC). Goi H,K lan luot 12 hinh chiéu vudng goc caa A 18n canh bén SB va SC.

Thé tich cua khi cau tao boi mat cau ngoai tiép hinh chop A HKB 1a:

3 3 3
A. % B. ﬁga . C. \2ra’. D. %

CAU 26: Cho hinh chép S.ABCcod didy ABC la tam giac vudng can tai B, AB=BC =a./3,
SAB =SCB =90° va khoang cach tir A dén mat phing (SBC) bing a+/2 . Tinh dién tich mat ciu ngoai tiép
hinh chép S.ABC theo a.

A. S =4ra’. B. S =8ra’. C. S=127a’. D. S=16za’.
CAU 27: Cho hinh chép S.ABCD c6 day ABCD la hinh chir nhat. Tam giac SAB nam trong mat phang
vudng goc véi mat phang (ABCD) .Biét ring AB=a, va ASB =60°. Tinh dién tich cia khéi cau ngoai tiép
hinh chép S.ABCD .

2 2 2 2
A 5137 B.g—137a" c. g D. 5= 7a”
2 3 2 3
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CAU 28: Cho hinh chép S.ABC c¢6 ddy ABC la tam gidc déu canh bang 1, mat bén SAB la tam giac can
tai S va nam trong mat phang vudng goc véi mat phang day. Tinh thé tich V caia khéi cau ngoai tiép hinh

chop di cho biét ASB =120°,

A.V:S‘/l_E’”. B.V:Mé”. cv="F D.Vzlgﬁﬂ.
54 27 3 27

CAU 29: Cho hinh chép S.ABC, tam giac ABC vuéng tai dinh A, AB=1(cm), AC =+/3(cm). Tam gidc

SAB, SAC lan lugt vudng tai B va C. Khoang cach tir C dén mit phang (SAB) bang ?(cm). Dién tich

mit cdu ngoai tiép hinh chop S.ABC bang

A. 5Tﬂ(cmz). B. 207z(cm2). C. 5\/fﬂ(cmz). D. Sn(cmz).

CAU 30: Cho hinh chdp S.ABC cé day la tam giac ABC vudng tai B, AB=3, BC =4. Hai mit phing
(SAB), (SAC) cling vudng goc véi mat phing ddy, duong thang SC hop véi mét phang day mot goc 45°.
Thé tich mat cau ngoai tiép hinh chép S.ABC Ila:

572 2572 12573 12572

AV = : B.V= : C.V= . D.V= .
3 3 3 3

CAU 31: Cho hinh chép S.ABC c6 AB=3. Hinh chiéu cua S I&n mat phang (ABC) la diém H thudc

mién trong tam giac ABC sao cho AHB=120°. Tinh ban kinh R cta mat cau ngoai tiép hinh chop
S.HAB, biét SH =4+/3.

A. R=45. B. R=35. C. R=415. D. R=23.

CAU 32: Cho hinh chép S.ABCD , ddy ABCD la hinh vuong, canh 2a , tam O , mt bén (SAB) la tam
gidc déu va (SAB) L(ABCD). Xéc dinh tam va ban kinh ctia mt cau ngoai tiép hinh chop do.

21 B.Rz# C.R=§ b. R-20

3 3

A. R=

CAU 33: Cho lang tru ding ABC.A'B'C" ¢ day 1a tam giac déu canh a . Mit phang AB'C' tao Vi

mat day goc 60° va diém G 14 trong tdm tam giac ABC. Ban kinh mat ciu ngoai tiép khéi chop
G.A'B'C' bing:

A 3. B. 2% c. 3. p. 312,

108 2 4 36
CAU 34: Cho hinh chép S.ABCD c6 day ABCD Ia hinh chir nhat véi AB=2a, AD=a. Canh bén SA
vudng goc véi day va goc gitra SC véi day 1a 45°. Goi N 1a diém thudc canh SA sao cho SA=4SN, h la
chiéu cao cua khdi chép S.ABCD va R l1a ban kinh mat cau ngoai tiép khdi chop N.ABC . Biéu thic lién hé
gita R va h 1a
4
A. 8R=5h. B. \5R=4h. C. 2R=5h. D. R=—=h.
55

CAU 35: Cho hinh chép S.ABCD c¢6 day la hinh vudng canh 22, canh bén SA vudng goc véi mat phang
ddy va SA=3. Mit phang («) qua A va vudng goc véi SC cét canh SB, SC, SD lan luot tai cdc diém
M, N, P.Thétich V cuakhdi ciu ngoai tiép tix dién CMNP.
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_1257 By 37 c v 108z D v _8h2m

6 3 3 3

AV

CAU 36 :Cho ling try tam giac déu ABC.A'B'C' c6 AB=a, goc giita duong thaing A'C va mit phang
(AA'B'B) bang 30°. Goi H la trung diém cua AB. Tinh theo a ban kinh R ciia mat cau ngoai tiép hinh
chop A.ABC..

a2

A R=——. B.R
2

CAU 37 : Cho hinh chép S.ABCD c6 day 1a hinh thang cdn, AB =4, BC=CD=DA=2. Mat bén SAB la
tam gidc déu va nam trong mat phang vudng goc véi (ABCD). Tinh ban kinh R ciia mat cau ngoai tiép
hinh chop S.ABC.

_43 p. R=283.

3 3
CAU 38: Cho tir dién S.ABC c6 day ABC la tam giac vudng tai Avsi AB=3a, AC =4a. Hinh chiéu H
cua S tring voi tam duong tron noi tiép tam giac ABC. Biét SA=2a, béan kinh mit cau ngoai tiép hinh
chop S.ABC la.

A. R=2./3. B.R=2. C.R

A. R:a.—“l218. B. R:a.—“l818. C. R=a118. D. R=a Y118

CAU 39: Cho hinh chép S.ABCD c6 ddy ABCD la hinh chir nhat, SA vudng goc voi day, AB=a,
AD = 2a. Mit phang di qua A va vudng goc véi SC cit cac canh SB, SC, SD lan luot tai B, C’, D'. Tinh
dién tich mat cau ngoai tiép hinh chép B.B'C'D'.

A. 14na°. B. 3rma’. C. Tna’. D. 5na’.
CAU 40: Cho hinh lang try tam gidc déu ABC.AB'C' c6 AB=a, goc giita hai mat phang (A'BC) va
(ABC) bang 60°. Goi G la trong tam tam giac A'BC. Thé tich cua hinh cau ngoai tiép tt dién GABC la

343za’ . B. 4973’ . C. 3437a’ . D 343ra’ .
432 108 5184 1296

CAU 41: Cho hinh chép S.ABCD c6 déy 1a hinh vudng canh a+/2, mat bén (SAD) la tam gi4c can tai S
3

va nam trong mat phang vudng goc vai day. Biét thé tich khéi chop S.ABCD bang 4%. Tinh thé tich V
cua khdi cAu ngoai tiép hinh chép S.ABCD.

3 3
AV = 1137a°«/113 _ BV = 1137a’y113 _
84 48
3 3
CVo 113ra . DV _113ra V113 .
64 384
CAU 42: Cho hinh chép S.ABCD co6 day la hinh chit nhat, AB=2a, BC =a, hinh chiéu cua S Ién
. av3 .. .. ) s , .
(ABCD) latrung diém H cua AD, SH :T\/_' Dién tich mat cau ngoai tiép hinh chop S.ABCD bang bao
nhiéu?
2 3 2 2
A 4ra . B. 4ra . C. 16za _ D 167a .
3 3 3 9
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CAU 43 : Cho tir dién déu ABCD c6 mot duong cao AA . Goi | 1a trung diém AA . Mit phang (BCI)
chia tir dién ABCD thanh hai tir dién. Tinh ti s hai ban kinh ctia hai mat cdu ngoai tiép hai tir dién do.

A. ﬁ B. l C. E D. ,/ﬁ

51 2 4 153
CAU 44: Cho hinh chép S.ABC c6 day ABC 1a tam gidc déu canh a, canh bén SA vudng gdc véi mit
phang day. Goi B, C, lan Iuot 12 hinh chiéu cua A trén SB, SC. Tinh theo a ban kinh R cta mat cau di
quanémdiém A,B,C, B, C,.

A R_2V3 _a3

B. R C. R:ﬂ D. R=a—\/§
6 2 4

3
CAU 45 : Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh chit nhat, AB=a, AD=2a tam gi4c SAB déu va

nam trong mit phang vuéng goc véi day. Goi M, N 1an luot 13 trung diém cic canh AD,DC. Tinh ban kinh
R cua mit ciu ngoai tiép hinh chép S.DMN .

A R=2V39
6

B.R:a431. C.R—a“ém. D.R:a@

13
CAU 46: Cho hinh chép S.ABC c6 day la tam giac vuong tai A, AB=a, AC =2a. Mat bén (SAB),

(SCA) lan luot la cac tam giac vudng tai B, C. Biét thé tich khoi chép S.ABC béng §a3. Bén kinh mat
cau ngoai tiép hinh chép S.ABC?

A. R=a+?2. B. R=a.

2
CAU 47: Cho lang tru dimg c6 chiéu cao bang h khong doi, mot day 1a tor giac ABCD véi A,B, C, D di

dong. Goi 1 la giao cua hai duong chéo AC va BD cua tir giac d6. Cho biét IAIC = IB.ID = h?. Tinh gi&
tri nho nhat ban kinh mat cau ngoai tiép hinh lang tru da cho.

A. 2h. g M5

C.h. p. 3.
2 2
CAU 48: Cho hinh chép S.ABC c6 SAL(ABC), AC=b, AB=c, BAC=a. Goi B’, C' lan luot la hinh

chiéu vuéng goéc cua A Ién SB, SC. Tinh ban kinh mat cau ngoai tiép hinh chép ABCC'B’ theo
b,c, a..

2, A2
A R:\/b +C 2bCCOSa.

i B. R=2b?+c2—2bccosa .
2sina
2, A2 2, A2
cC R:\/b +c_ 2bcc03a_ D. R:2\/b +C 2bccoml
sin 2a

sina
CAU 49: Bé mat mot qua bong dugc ghép tir 12 miéng da hinh ngii giac déu va 20 miéng da hinh luc giac

déu canh 4,5cm . Biét rang gia thanh cua nhiing miéng da nay la 150 dong/cm?®. Tinh gia thanh cua miéng
da dung dé 1am qua bong (két qua 1am tron téi hang don vi)?

’.
@

C. 252533 ddng

A. 121500 ddng B. 220545 ddng

D. 199218 ddng
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GIAI CHI TIET

CAU 1: Chen A

B

Goi H latrong tm tam gidc déu ABC, khi d6 SH L (ABC) va Ia truc dudng tron ngoai tiép mat
day.

Goi N la trung diém SA, mit phang trung truc cua canh SA cat SH tai |. Khi dé
IS=IA=1B=IC nén | latdm mat ciu ngoai tiép hinh chép S.ABC.

L SA?

SNSA 5 1 (aﬁ)2 :a«/1_5.
SH  [sa?_ AH? 2\/(a\/§)z(2a\/§}2

3 2

Bén kinh mat cau 1a R =Sl =

CAU 2: Chon C

Ta co:

e AC=5C.cos30° =a/3 .

e AB’+BC®=2a’+a* =3a’° = AC*= AABC latam giac vuéng ¢ B.
Goi H, | lan luot 14 trung diém cua AC, SC. Khi d6 ta co:

e H latam dudng tron ngoai tiép AABC.

e IH L(ABC).

Do d6 | 1a tdm mit cau ngoai tiép hinh chdp SABC. Suyra R =%sc =a.

Vay R=a .
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CAU 3: Chgon B

Goi:

- H l1a trung diém ciia AD = SH L (ABCD).

- | 1a trung diém cua MN = 1 1a tim duong tron ngoai tiép tam giac CMN.
- d l1a duong thang qua | va vudng goc véi mit day.

- E lahinh chiéu cua | 1én AD.

- O la thm mit cau ngoai tiép khdi chép S.CMN .

- K la hinh chiéu cia O Ién SH.

Pit Ol =x.

Tact: o1 -2 =22 oc iR - 2
2
KO=HI=vIE*+EH® = [??Taj +(Ej :a@;

4 4

so—JW—J(%xj (aJ_J \/ oo 22a.

Vi O 14 tam mat cau ngoai tiép khéi chép S.CMN nén SO =0C

2
22a @ﬁax:%az N x:—S\/§a

12

a.2
Suy ra: \/§+X2: x? —/3

Vay: R=0C =,|—+ =——a.

CAU 4: Chen B
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Tacé (SAB)L(ABC), (SAB)(ABC)=AB, BC L AB = BC L (SAB).
V& BM L SA tai M = SA L (BMC) = (SAC) L (BMC), vé BH L MC tai H
=BH L(SAC) =r=BH.

Taco BM=sin60°.SB:BM:a—\/§, BH BCBM " 2 _, |2

2 ~JBC?1BM? \/

Vay bén kinh ctia mit cau (S) bang 2a\/g .

CAU 5: Chen A

Goi O la trung diém AD . Khi do, SO vubng gdc véi (ABCD).
Chon hé truc toa do nhu hinh vé, ta co:

0(0:0:0). DG;O;O)’ M(0:10), C(%;l;oj, N(%;%; ) s[o;o;?],

Goi (S) 1a phuong trinh mat caudiqua S, M, N, C. Tacé hé phuong trinh:

3 a—l
Z—\/§C+d20 _4
3

1-2b+d =0 =2
5 = 4 nen R:\/a2+b2+c2_d:@_
——a-2b+d=0 5\/§ 12
4 c=2N°
1 12
E—a—b+d:O d—l

2

CAU 6: Chgn B
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Goi O la tdm cua day, A la truc cia day ABCD. Goi G la trong tdm tam giac SAB va d la
truc cua mat bén SAB.
Goi | la tdm mat cau ngoai tiép hinh chép S.ABCD. Tacé | 1a giao diémcia A va d .

2 2
Tacod R=1S =+/1G?+SG? = (E + ABY3 = 1+_=@,
2 3 4 3 6

CAU 7:Chen A

=

Goi G la trong tam tam gidc ABC thi SG L (ABC)..

Do CB=CA=CD nén C la tam duong tron ngoai tiép tam giac ABD. ,

Qua C ké duongthang d songsong SG thi d la truc duong tron ngoai tiep tam gidc ABD..
Goi | ed la tm mit cu can tim, dat 1C =x= SK =|SG—X..

Ké IK LSG.

— K =CG= AG—§¥—% ~JSA?_AG? =a..

2

Taco 15 =1D & IK*+SK* = IC*+CD" & S+ (a=x)" = x4’ 5 x= 2.

. . av37
Vay tam cau | duoc xéac dinh, ban kinh mat ciu 1a R =+/x* +a’ :T\/_..

CAU 8:

Léi giai

Chon C

Goi O 1a trung diém cua CD.

Ké tia Ox || SA thi Ox L (ABCD).

Taco: O 1a tam dudng tron ngoai tiép tam giac vudong CDE va Ox L. (ABCD), nén Ox la truc
cua duong tron (CDE).
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Goi M, N lan luot 1a trung diém cua AB,SC.

Tacd: SM =+/SA* + AM? :Lf; MC =+/MB? + BC? :§ nénsuy ra SM =MC.
Do d6 tam giac SMC cantai M , suyra MN L SC.

Dé thiy (MNO)//(SAD) va CE L (SAD) nénsuy ra CE L (MNO) vado d6 CE L MN.
Vay nén MN L (SEC), do d6 MN Ia truc cua duong tron (SEC).

Goi | 1a giao diém caa MN va SO thi | chinh Ia tim mat cau ngoai tiép hinh chép S.ECD.
Ban kinh mat cAu ngoai tiép hinh chép S.ECD Ia R =+/IC =+/102+0C?.

Trong d6 OC =a—f va 10 =3NP =3.S7A:3—2a

2 2
Vay thi Rz\/{#} +(§J =aTm.Chon C.

(P 1a giao diém cua MO va AC).

2

CAU 9: Chon A

Goi | 1a trung diém cia MN . Suy ra | 1a tam duong tron ngoai tiép tam giac DMN..
d 1a duong thang qua | va vubng goc véi mit day.

E 14 hinh chiéu caa | 1én AB..

O la tam mat cau ngoai tiép ter dien S.DMN . K 1a hinh chiéu cia O 1&n SH..

1 av'h ?
bit Ol =x.Taco DI :§MN :T\/_. Suy ra OD =+/1D’ + OI* :4fii6+x2..

a3
SK=SH —x=———-x; KO =HlI 2 2
2 .HI:x/EI2+HE2:,/9i+a—:a 37
EI_AM+HN_3_a 4 16 4
2 2"
2
Suy ra SO =+/SK? + KO? =\/4i)2 —ay/3x+ x> Vi O 1atam mat cAu ngoai tiép nén:
2
SO:DO:>4961 —a\/§x+x2:x2+5a:>x=£
16 43
—~R=0D=2 éoz_
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CAU 10: Chen A

Goi | 1a trung diém cua MN . Suy ra | 1a tim duong tron ngoai tiép tam giac DMN..
d 1a duong thang qua | va vudng goc véi mit day.

E 14 hinh chiéu cua | 1én AB..
O la tam mat cau ngoai tiép tir dien S.DMN . K 14 hinh chiéu cia O 1én SH.

bat Ol =x.
5)
Taco DI—§MN—T\/— Suy ra OD =+/ID* +OI* —+x
SK = SH—X—%—XKO HI
g . AM+HN _3a
2 2

—JE’ 1 HE® = 16 ‘/_7 SK? + KO? = 4ga

Vi O la tam mat cau ngoal tiép nén:
49a’* I _all

4\/5.

a102

= R=0D=

CAU 11: Chon A
5
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Goi H la trung diém AB—=SH L AB (vi ASAB déu).

Mit khac (SAB) L (ABCD)=>SH L (ABCD).

Goi O la giao diém cua AC,BD = O 1a tam dudng tron ngoai tiép hinh chit nhat ABCD.

Goi G latrong tam ASBC = G la taim duong tron ngoai tiép tam giac déu SBC.

Qua O dung duong thang d//SH =>d I tryc cua duong tron (O), qua G dung duong thang
AIIOH = A la tryc cia duong tron (H). dnA=1=I1A=IB=IC=ID=IS=1 la tdm cua

mat cau ngoai tiép chép S.ABCD.
X6t tam giac déu SAB c6 canh 12 a3 = SH = 3?"" = SG =a.

Mt khac 1G = OH :%:%.

2 2
Xét tam giac vuong SIG:I1S? =SG* +1G* =a’ +a7:5%:> IS zﬁ.

Vay dién tich mat cau ngoai tiép chop S.ABCD la: S =47R* =5za’.
CAU 12: Chon B

Goi D lahinh chiéu cia S trén (ABCD).
Do SAL AB=DA1 AB,va SC LCB=DC 1L CB. Vaysuyra ABCD la hinh vudng.
Trong (SCD) ké DH L SC tai H .

Taco AD//(SBC)=d(A,(SBC))=d(D,(SBC))=DH.

Ta(:(’)lz1 !

TEE DC2+SD2 = SD=a+/6. Suy ra SB=2a+/3.

Goi | latrung diém SB suyra | la thm mat cau va R:S7B:a\/§.

Vay dién tich mat cau bang S = 47R* =127a” .
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CAU 13: Chon A
Goi AB 1a duong kinh mat nén, O 1a dinh, M, N lan luot 13 giao diém cua tiép tuyén chung cua
hai mat cau va OA, OB (hinh vg).

O

A B

Ta c6 tam giac OAB déu nén ban kinh dudng tron ndi tiép bang r = % h=3.

Tuwong ty, tam giac OMN déu, c6 chiéu cao h=9-2r =3 nén c6 ban kinh dudng tron noi tiép
r'= £.3:1.
3

s 1127
=

Thé tich hai khdi cau bang V = %ﬂ.r3 +gﬂ.r +

CAU 14: Chon A

B = i ‘\(__'
GOc gitta SC va (ABCD) la goc SCA biang 45° nén tam gidc SAC vudng can tai A nén
SC =2a.
Taco CB L(SAB) =CB L SB = ASBC vuéng tai B.

CD J_(SAD) — CD 1 SD = ASCD vuong tai D.

= Tam mit cau ngoai tiép hinh chép S.ABCD Ila trung diém SC, ban kinh R = % =a.

Thé tich khdi cau ngoai tiép hinh chép S.ABCD 1aV = %na3.

CAU 15: Chon D
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Goi O=ACNBD va I latrung diém SC.

Khi d6 Ol la truc cua hinh chit nhat ABCD nén IA=IB=IC=ID.

Mt khéc do va | 1a trung diém SC nén IS=IC.

Vay | 1a thm mat cau ngoai tiép hinh chép S.ABCD.

Do SAL(ABCD) nén AC l1a hinh chiéu caa SC Ién (ABCD). Vay

SCA=(SC,(ABCD))=45°.

Bén kinh mat cau ngoai tiép hinh chép S.ABCD 1a R = Loco EA—C = @ .
2 2'\2 22
3
3
Thé tich caa khéi ciu ngoai tiép hinh chop S.ABCD Ia V :%”(f%} _ 5“12”"" .

CAU 16: Chon D

Tacd AB®+AC*=3%+4°=25=BC* = AABC vudng tai A.

Goi H lahinh chiéu cua O trén mat phang (ABC)= H la tim duong tron ngoai ticp AABC.
Vi AABC vudng tai A nén H 1a trung diém cua BC.

Vi khoang cach tir O dén mit phang (ABC) bang 1 nén OH =1.

2
AOHB vuéng tai H co: OB =+OH?+BH? = /1%@) =@.
29

Vay mat cau (S) c6 ban kinh R=0B=—-.

3
Do dé thé tich khdi cau (S) la: v =%7Z’R3 :gn{*/g_g) = 29*/6@”.

CAU 17 : Chen D

B
o}

Gia sir E,F 1a chan duong vudng goc ha tir O xudng AB, AC . Khi d6 ta co
HE 1 AB,HF L AC.Do OE =OF =1 nén HE =HF . Do d6 AH la phén giac cua goc BAC .
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Khi d6 AH NBC =D la trung diém cua BC.
Do BC L AD = BC L (SAD). K¢ OK L SD thi OK L(SBC). Do d6 OK =1 va SDA=60°.

Pit AB =BC =CA=2a(a>0) thi SH =a, HD =a.cot60°=%.
Do d6 AD =a+/3=3HD nén H 4 tim tam giéc déu ABC => S.ABC la hinh chép tam gidc déu
va E,F latrung diém AB, AC.

OK

——=2.Do ADEF déucé OH L (DFE) nén
sin30°

Mat khéac trong tam giac SOK c6: SO =

OE=0F=0D=1=K=D.
Khi d6 ADSO vubng tai D vacé DH L SO. Tu d6

2

DH? = HS.HO @%:a(Z—a) @&Z%DAB:&SH =

SA?

3
5
R =

Goi R 1a ban kinh mat cau ngoai tiép hinh chép S.ABC thi

4 (7Y 343
Vm/C:—ﬂ'.(Zj :4—871'.

!
2SH 4

CAU 18 : Chon C

Goi G, K lan luot 1a trong tdm tam gidc ABC,SAB .

Dung d,d’ lin luot 13 hai duong thing qua G,K va vudng géc véi (ABC),(SAB)
D& thdy d,d’ dong phang. Goi | =d nd’. Ta giac GIKH 1a hinh vuéng.

V3. 3 V15

>G6GH=—,GC=— =>R=IC=—.
6 3 6

4 1515 5157

=V =—r. T =
3 6 54

CAU 19:
Chon B
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. . . . av2 " . .
* Khoi tru ngoai tiep hinh 1ap phuong c6 ban kinh bang day bang > va chiéu cao bang a nén

2 3
¢6 thé tich V, = 7 avz|  _ma
2 2
4 (aY ra’
« Khdi cau ndi tiép hinh lap phuong c¢6 ban kinh bang % nén co thé tich V, = 57:[;] -5

a3

« Khdi cau ngoai tiép hinh lap phuong c6 ban kinh bang R

4 (a\@]s _ 7a’\3
> .

nén co thé tich V, =— =
3 2

2ra’ Viy P V4V, 2za°® za’y3 43
o V, 3 2 9

T d6 suy ra Vi+V, =

CAU 20: Chon C

/7\ ~
NS

Hinh hop ABCD.A'B'C'D’ néi tiép trong hinh tru nén Ia.h‘lnh hop chir nhat. Goi O la tam
ABCD, E 1atrung diém AB.

Tacod: OE=3, OA=5= AD=6.

Xét AAEO vubng tao E , co: AE:\/mz4:> AB =8.

Vi AD J_(ABB'A') nén AB' Ia hinh chiéu vudng géc cua DB’ 1én (ABB’A’) = DB'A=60°.

Xét tam gidc AB'D vuong tai Acé: AB'=ADtan60° =643, B'D = /AD? + AB” =12.

Xét tam gidc ABB' vuong tai B c6: BB'=+AB” — AB? =211,
Thé tich khéi hop 12 Vaaep agcn = BB'Ssep = 24/11.8.6 = 96+/11.

BD

Ban kinh mit cau ngoai tiép hinh hop 1a R = 6.

Thé tich khéi ciu 13 V = gﬂRs — 2887 .

. . - . 11
Vay ti so thé tich khoi hop va khoi cau ngoai tiep hinh hop la 3£
T

CAU 21: Chon A
Goi mat phang vudng goc véi dudng kinh caa khéi cau 1a mat phang (P)

Ta c6 mit phang (P) cét khéi cau theo mot duong tron (C). Khi d6 duong kinh ciia duong tron

(C) bing R+/3. Suy ra khoang céch tir tim I dém mat phing (P) la g
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Mit phang (P) cach tam 1 mét khoang % chia khéi cau thanh hai phan, phan 16n 1a phan chira

tam | con phan nho 1a phan khdng chira tam | goi 1a chom cau. Khi d6 thé tich cua chom cau la

% :(2R+—
CAU 22: Chen A

Goi H 1 trung diém BC.

f

Co AB=a, BAH =60° :AH_%, BH =23 \a BC = aV3.
1 a’ 1,3 a3
VABCD=§DH-SABC @E:§D E 27 H: 4 .

Vay DA=+/AH?+DH? :#.

Goi O 1a tam dudng tron ngoai tiép tam giac ABC thi ban kinh duong tron 6 1a R= AO = BC

2sin A

=a.

Vay H 1a trung diém AO. 7 , q
Ké truc duong tron ngoai tiep tam giac ABC, duong thang nay cat AD tai S véi D la trung diém SA.

Vay SO =2DH = *2/_ SA= 2DA_i va SM _ZSA_?""E/—

Tir trung diém M cia doan AD keé duong vudng goc voi AD, cat SO tai | .
Dé dang co | la thm mat cau ngoai tiép tir dién ABCD.

Hai tam giac vudng SAO va SIM ddng dang nén %:%: MI = 3\/_a = aﬁ.

a\/_ 4

Bén kinh mit ciu bing Ry = ID =+/MI% + MD? _afoL

CAU 23:Chen B
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A

Goi M, M’ lan luot 14 trung diém cua BC, B'C'.
D& thay trung diém | cia MM’ 12 thm mit cau ngoai tiép lang tru.
Ké AH vubng géc BC (H e BC) = AC'H =(AC',(BCC'B'))=30°,

Taco: AC =+/BC?—AB? = \/Za aJ_ -a.
AB.AC _ aJ_ 3a_ a3
=

BC  2a

AH.BC = AB.AC = AH =

Trong tam giac vuong AHC', c6: AC' = _AH =
sin30°

Trong tam gi4c vuéng ACC', c6 CC’'=+/AC'”” - AC? =, /(aﬁ)z -a’=

N2 2 2 2
Ban kinh RZ:IBZ:MI2+MBZ:(CCJ +£Bcj = a2 +(§j :§a2
2 2 2 2 4

2
Dién tich mat cau: S =47R?* = 4”.6% =67a’.

CAU 24: Chon C

Goi R va r lan luogt 12 ban kinh mat ciu ngoai tiép hinh chép S.BHD va tam giac BHD .
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Taco HB_a*/_ HD =+/HC? + DC? = /a*/_ a’ —va BD =+/a+2a% =av3.

Ap dung dinh Ii C6 sin, ta co

2 2 2
cosBHD = =sinBHD =—.
, a2 aJ_ «/_ NCR
2 2
2
Di¢n tich tam giac BHD la S, = 1 aﬁ.aﬁlﬁ 2 \/5
22 2 '3 4
—aﬁ.—a\/g.a\/_
., HBHDBD 5, " > 3a+2
Do do r= = = ]
4S a’\2 2

Goi O la tim dudng tron ngoai tiép tam giac BHD va M 1a trung diém SH . Mat phang trung
truc cua SH cat truc dudng tron ngoai tiép tam giac BHD tai E. Khi d6 E la tm mat cau can
tim.

2 2 2 2
Taco R:\/r2+MH2:\/r2+SZ| :\/r2+SH :\/9i+a_:a\/1_7.

4 2 8 4

CAU 25: Chon B
Céch 1: Nhan xét : AKC = AHC = ABC =90° , nén 4 diém A, H, K, B thuéc mit cau duong

3
kinh AC. Ban kinh R =OA=¥ =V =%;;R3 = ”a?:/z

Céch 2: Dung hinh vuéng ABCD. Goi M 14 trung diém AB.
S

Tam gidc AHB vudng tai H va MO L (HAB) suy ra MO la truc dudng tron ngoai tiép tam giéc

HAB .

Tam giac AKCvudng tai K suy ra OA=OK . Suy ra O la tim mat cau ngoai tiép hinh chop
3

AHKB va ban kinh R = OA = “2/_ =V =%7zR3=&3‘/§.

CAU 26: Chon C
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Goi H la hinh chiéu cua S trén mit phang ABC. Khi do 5 diem A, B, C, H, S ciing thuoc mit cau
tdm | la trung diém cua SB. » ’ ’
Do A, B, C, H cung thugc mot mat phang nén ABHC la t& giac ndi tiep. Theo gia thiet ABC la tam
giac vudng can tai B nén ABHC la hinh vuéng = d(A,(SBC))=d(H,(SBC)).
Trong mat phing (SHC) ké HM L SC, (M e SC) khidé d(H,(SBC))=HM =a+/2.
. 1 1 1 HM 2 HC?

Xét tam giac vubng SHC ta co = + < SH?=————-=6a’=SH =a+6.

g 9 HM? HC? ' SH? HM? — HC? V6
X6t tam giac vudng SHB ta c6 SB? =SH?+ HB? = 6a’ + 6a =12a? = SB =2a/3..

Do | 1a trung diém caa SB nén IH :%SB =a\3

. . \ . .x ) . 2 ,
Dién tich mat cau ngoai tiep tr dién la S = 4n(aJ§) =12rza“.

CAU 27: Chon B

Goi R, R, 1a ban kinh duong tron ngoai tiép hinh chit nhat ABCD va mit bén (SAB). Goi R 1a
ban kinh mat cau ngoai tiép hinh chép S.ABCD.
o 1 1 X AB a a
Khi d6 R, =§AC :E\/az +3a°=aVvaR,= > ASE = 2 5in60° =ﬁ.
Vi hinh chép da cho c6 mit bén (SAB) vudng goc véi day (ABCD) nén ban kinh mat cau hinh
chop S.ABCD dugc tinh theo céng thuc:
AB* , a’ a’ 133’

R2=R*>+R?- —a?+ -2 .
R+R; 4 3 4 12

2
Dién tich caa khdi cau ngoai tiép hinh chép di cho la: S =47R°* = 137;a .
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CAU 28: Chon A

;
Goi H latrung diém AB, do (SAB)_L(ABC), tam gidc ABC déu va tam gidc SAB can tai S
nén SH 1 (ABC) va CH L (SAB).

Goi | va J la tam dudng tron ngoai tiép cac tam gidc ABC va tam giac SAB.

Dung dudng thang Ix//SH va Jy//ICH thi Ix L(ABC) va Jy L (SAB) nén Ix latruc cia duong
tron ngoai tiép tam giac ABC va Jy 1a truc dudng tron ngoai tiép tam giac SAB . Khi d6

Ix~Jy =0 thi O latm mat cau ngoai tiép hinh chop.

TacéOJ:lH:? R augy = 59 = o0 AB _AB_\3

428ASB sin120° V3 3

Viy R=SO=,|-+—=——nénV =—

CAU 29: Chon D.

Goi | 1a trung diém cia SA = IA=IB=IC=1S =1 la tim mit ciu ngoai tiép hinh chép
S.ABC.

Goi E,H lan luot 1a trung diém cua BC, AB

Tac6: ABLAC=EI L AB,AB L SB=IH L AB

= AB L (IHE) = (SAB) L (IHE)

Ké EK L IH = EK L(SAB)
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d(C,(sAB)) 3

= EK =d(E,(SAB))=#= .

Do AIBC can tai | = IE 1 BC
Ma IE L AB = IE L (ABC)= IE L EH

1 1 1 1 1 1 16 4
= + = = - —
EK? EH? IE? IE? EK? EH® 3 3

Xét AIHE vuongtai E =

= IE® =%:> IC? = IE2+EC2=% =S, =47R* =57

CAU 30: Chon D

5]
Hai mat phang (SAB), (SAC) cling vudng gdc véi mat phiang ddy nén SA L (ABC).
BC L AB
Ta cling c6 = BC L SB.
BC L SA
Suy ra SAC va SBC la hai tam giac vudng tai A va B.
IA=1C =1S

= IA=IB=IC=IS = | latam matcau (S)
IB=IC=1IS

Goi | 1a trung diém caa SC thi {

ngoai tiép hinh chép S.ABC.
Vi SA L (ABC) nén (SC, (ABC))=SCA=45°,
Ta Ian lugt tinh dugc: AC =+ AB?+BC? =5; SA=AC =5; SC=AC2=52.

Suy ra ban kinh mat cau (S) la R:%:%.

4 [ 52 T 12572

Vay thé tich khéi cu (S) la V =~z .

2

CAU 31: Chon C
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Goi O la tam duong tron ngoai tiép tam giac AHB va r 1a ban kinh dudng tron ngoai tiép tam

AB
=2r >r=———=
sin AHB 2sin AHB

Qua O dung dudng thang d vudng goc véi mat phang (AHB). Goi M 4 trung diém cua SH .

giac AHB. Ap dung dinh li sin trong tam gidc AHB ta co

Trong mat phang SHO dung duong trung truc cua doan SH cat d tai | . Khi do | 1a thm coa mat
\ r 2 2
cAu ngoai tiép hinh chép S.HAB va c6 ban kinh 1a HI =+/O1% + HO? =\/(2\/§) +(J§) =15.

CAU 32: Chon A

Qua O, ké (A,) L(ABCD) thi (A, )la truc ctia duong tron ngoai tiép hinh vuéng ABCD.

Do (SAB) L(ABCD) nénké SH L ABthi SH L (ABCD)

Goi E la tam dudng tron ngoai tiép tam giac déu SAB va ké (A,) L (SAB)tai E thi (A, )latryc
ctia duong tron ngoai tiép tam giac SAB . A,

(A, )cat (A,)tai I :tam cua mat cau ngoai tiép hinh chép S.ABCD .

Tu gidc OHEI ¢6 3 goc vudng O,H,E nén la hinh chLLrAzr)]hat

V3

SH=2a.73=u\/§:> EH=%

2
Trong AAIO: R= Al =\JOA? +OI? = [242 ﬁ% _ ”*/ﬁ.

3
CAU 33: Chon D
Goi M 1a trung diém B'C', tacd
60" = AB'C', A'B'C' = AM,A'M = AMA".
a3

2

AA'=A"M.tan AMA' = 3?(1.

Trong AAA'M ,c6 A'M =

Goi G' la trong tim tam giac déu A'B'C', suy ra G' ciing 1a tdm duong tron ngoai tiép
AA'B'C".
Vi ling tru ding nén GG' L A'B'C" .

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 204



CHUONG 2: MAT TRU - MAT NON — MAT CAU

Do d6 GG' la truc cha tam giac A'B'C'".
Trong mit phang GC'G' , ké trung truc d cua doan thing GC'' cit GG tai 1. Khido I 1a
tAm mat cau ngoai tiép khdi chép G.A'B'C"', ban kinh R = GI.

Taco AGPI y AGG' ' = 9L _ G&
Gl GC!
1 12 12 112
o p_ o GPGC'_GC® _GG"+G'C* _3la
GG 264! 2GG" 36

CAU 34: Chon A

-
-———
-
-

7/
7/
/
Of----
/
/
/

Taco SAL(ABCD) tai A.
Suy ra goc gitra SC va (ABCD) la SCA . Theo gia thuyét SCA = 45°

— SA=AC =+AB’>+BC? =ay5.Vay h=a+/5 .

Goi O la trung diém AC va | 1a trung diém NC
= IN=IC=IA=1B nén | 1atam mat cau ngoai tiép khdi chép N.ABC

:RzIC—;NC— \/( a\/_] +(aVB) = 5‘/_a

Suy ra R_> <8R =5h.
h 8

CAU 35: Chon B

Theo gia thiét mat phang (a) vudng goc véi SC néntacé AN L SC, AP LSC, AM L SC.
Mait khac BC 1. SAB nén BC L. AM = AM 1L SBC = AM | MC.

Tuong tu ta cling chtirng minh dugc AP L PC. ’ q ‘

Tu do badiém M, N, P cung nhin AC dudi goc vudng nén bon diem C, M, N, P nam trén

mat cau duong kinh AC =4. Vay thé tich caa khdi cau ngoai tiép tia dien CMNP 1aV = 3)27”
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CAU 36 :Chon C

a3

Ta co Tam giac ABC déu canh a =CH L AB va CH ==
Suyra CH L(ABC), nén (A'C;(ABC))=(A'C; AH)=CAH =30°.
= A'H :CH.cot30°=3?a, AA =JAH?—AH? =a4/2.

Dung truc dudng tron ngoai tiép tam giac ABC tai trong tam G .
Dung duong trung truc ciia AA" trong mét phang (AA'G) cét truc duong tron tai | = 1 l1a tam

mat cau ngoai tiép hinh chép A.ABC c6 ban kinh Ia IA.
2 2
Ta cé AG=a—f, AM =¥:AI _JAM? + AG? :,/%+%: a 630 .

CAU 37 :ChenD

1]

v
N
q.

Goi H la trung diém AB = SH L AB. Dé thdy HA=HB=HC =HD=2= H 1a tim duong
tron ngoai tiép ABCD = SH 1a truc cua tam dudng tron ngoai tiép ABCD.
Mt khéc tam giac SAB 1a tam giac déu nén trong tam | cua tam gidc ABC cach déu A va B,

2 243

Vay | la thm mat cau ngoai tiép S.ABCD . Ban kinh R = IA=§SH ==

CAU 38: Chon D

Goi r 14 ban kinh dudng tron ndi tiép tam giac ABC .

ABAC _ _
AB+ AC + BC

a5
S

Tinh duoc r =

Tinh duoc AH = aN2 va MH =
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Tam gidc SAH vudng tai Hsuyra SH = VSA> — AH? = a2..

Goi M la trung diém cia BC'va A 1a truc duong tron ngoai tiép tam giac ABC'.
Goi O lathm mit cau ngoai tiép S.ABC .Suyra O € A.

Ta co:

0C* =08 < OM® + MC* = SK* + OK>.

o om? + 5% 5T L om 4 a2y @OM_?)\/_
Suyra R=0C = ‘1418a.

CAU 39: Chen D

Taco AC' LC'C (1).
{BC J_AB:> BC LAB'.Ma AB'LSC= AB'LB'C (2)
BC L SA
CD L AD
{CD 1L SA
AB L BC (4).
Tur (1), (2), (3), (4) suy ra B, B',C’, D' ciing ngm mot mat cau duong kinh AC (ctng nhin
AC dudi mot goc vudng).

= CD L AD. Ma AD' 1 SC = AD' L D'C (3).

AC _aV5

Ban kinh mat cau ngoai tiép hinh chép B.B'C'D’ 1a R ===
s e A 1a 2 5a’ 2
Dién tichmatcaula S=4zR° = 47Z'T =5ra’.

CAU 40: Chon D
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Goi D la trung diém cua BC ta co:
BC L AD= BC 1L A'D = ADA'=60°.

2
Tacé AA = AD.tan ADA' = 3—;; Suc = "%/é.
33243
et
Trong (AGH): goi | la giao diém cua GH va trung tryc cia AG. Goi E la trung diém cia
AG.

J— ' —
=V ge ape = A ‘-SABC =

’ 2 2
GH="A_3. aq- a*/_ . GA?=GH? 1 AH? =& L R-g) =CEGA_GCA" _T7a
3 2 12 GH  2GH 12
3 3
Mt ciu ngoai tiép tir dien GABC c6 thé tich Ia: v = 2 7zR? = 2 7[ 12| 34378
3 3"\ 12) " 1206

CAU 41: Chon D

Goi H, K lan luot 12 trung diém cua AB, CD.
O la tdm hinh vuéng.

J 1a tam dudng tron ngoai tiép tam giéc SAD.

| 1a thm mat cau ngoai tiép hinh chop S.ABCD .

3
Taco: S =2a°, V. :4i:>SH:2a.
ABCD S.ABCD 3

2 3a2
=

AH_a — SA=

SA> AD = ASD <90°=J thudc doan SH.

Ta co: sin SAH =S—H:&.
AH 3

=25] = SJ =9§ (dinh 1 sin).

7a BD ay113

Ol =JH =SH -8J iy :>OD=T=a:>R=ID=

1137a° 113za’v113

384

SD
sin SAH

Ma

8

Vay V. =
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CAU 42: Chon C

2 2
Taco: HD=%, SA=SD =+SH?+HD? = 3%+a7:a..

Goi Ola tdm hinh chir nhat ABCD. Dyng duong thang A qua O va vudng goc mat phang
(ABCD). Suy ra A la truc dwong tron ngoai tiép hinh chit nhat ABCD.

Tam giac SAD déu canh banga.

Goi G la trong tdm tam giac SAD . Dyng truc dudng tron ngoai tiép tam giac SADcat Atai |..

223
3

Suy ra | 1 thm mit cau ngoai tiép khdi chép S.ABCD. SG =§SH = , IG=HO=a.

2

R=1S=+1G2+5G? = a%%:z*fa.

2
2
Vay S:4nR2:4n[zfa] _16ma”

3
CAU 43 : Chon A
A
M ‘i
1
B&rrm === o ey 5
C
Goi canh cua tr dién déu 13 a.
Goi K 14 trung diém cua CD va E=IK N AB. Qua A ké dudng thang song song véi 1K cat
AB tai J.
Ta c0:
B _BA_2 va E=ﬂ=1 nén suy ra AE:EAB:E va BE:3—a.
BE BK 3 EJ 1A 4 4 4
Goi M la trung diem ciia BE, trong mat phang (ABK) dung duong trung truc ciia BE cit AA
tai O. Ta dé dang ching minh dugc O 14 thm caa mat cau ngoai tiép EBCD.
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o8 .28

Taco: BA =—— AAl—— bat BE=xX.
Tam  giac ABAl ddbng dang v4i  tam  giac AOM nén suy ra

AM _OM _ .. AMBH :( _§j 1

AA BH AA 2)\2
Goi R 1a béan kinh mat cau ngoai tiép EBCD ta suy ra:

2 2
R = OB =+/OM? + MB? =\/%+%(a—5j .

2

2 2
Véi x:3—a tacd: R= gi+l a 3a 43
4 64 2 8

Tuong tr Vvoi x=— ta c6 ban kinh R’ coa miat ciu ngoai tiép EACD la

. la? 1 a) 51
R=,|—+=|a——| =a,|—.
64 2\ 4 128

o

Phwong phap triac nghiém:

Ap dung cong thizc Crelle: Véi mai khai tir dien ABCD déu ton tai it nhat mét tam giac ma sé do
cac canh cia n6 bang tich sé do cac cap doi cua tir dién dé. Hon nira néu goi V 1a thé tich, R 1a
ban kinh mdt cau ngoai tiép tir dién ABCD thi ta c6 cong thirc: S =6V.R.

CAU 44: Chon D

Dt SA=x, goi | 14 tim dwong tron ngoai tiép tam giac ABC, H a hinh chiéu cua B, trén canh
AB, M latrung diém cua AB.
SB, SA’ X2 SC, SA’ x?
Tacd SA>=SB.SB = = , tuong tu ta cling c6 —= = = )
B SB SB? alix  oreh 80 5C Tsc? At x
BB, _HB, _BH &’
SB SA AB x+a’

Suyra BC,//BC, BH//SA nén

xa’ a.x’

—  HB= )
x> +a? X% +a?

a3

Ta chi can ching minh 1A= IBl:T .Giast x>a ( x<a talam tuong ty).

= HB, =
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2 2 a(x*-a’
Khido HB=—X _>BM =2 suyra HM ==X _2 _ ( )
x> +a X+a’ 2 2(x+a?)

2
|Bf=H|2+BlH2=HM2+|M2+81H2—%:>|81:|A:@.

Vay IA=IB=IC=1B, =IC, =a_\/§ la béan kinh m3t cau di qua nim diém A,B, C, B, C,.
CAU 45 : Chen C
Goi | 1a trung diém ciia MN . Suy ra | 13 tim dudng tron ngoai tiép tam giac DMN.

d 1a duong thang qua | va vudng goc voi mit day.
E 1a hinh chiéu cua | 1&n AB,

O 14 tAm m3t cau ngoai tiép t dién S.DMN . K 14 hinh chiéu ctia O 1én SH.

bat Ol =x.
1

2
Taco DI =2 MN :af. Suy ra OD =+/ID? + Ol 2 =‘/51i6+x2.

SK=SH—x=a_\/§—x;KO=HI; gf - AM+HN _3a

2 2
MV - (9 & aET
4 1 4
Suy ra SO:\/W:\/‘?ZZ —a3x+x%.
Vi O 1a tAm mat cau ngoai tiép nén:
SO:DO:>4922—a\/§x+x2=x2+5a:>x=ﬁ:>R=OD=a\/10_2.

43

CAU 46: Chon C
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CAU 47:

Goi H lahinh chiéu cia S trén mat phang (ABC)thi SH la dudng cao cua hinh chop.
Mt khac thé tich khéi chop S.ABC biing §a3 nén ta co %%AB.SH _%as & SH=2a.
D& thay nam diém A, B, H, C, S clng thuoc mat cau ngoai tiép hinh chép S.ABC.
Mat khac A, B, H, C cung thugc mot mat phang nén tx giac ABHC noi tiép du:c‘rng tron.

MaBAC:90°:>BHC:90°:>HM=B—2C_a\/_ SM =+/HM2 +SH? =

Ap dung cong thire duong trung tuyén ta co:

2 2 2 2 2 2 2
SB*+SC” BC :>SB +SC :SM2+BC _13a (1
2 4 2 4 2

2 2 2 2 2
CA"+SC° SA <:>R2:4a +SC _R%.(2)

2 4 2
2 2 2 2 2
R?_pjz_ BA°+SB” SA® ., a’+SB
2 4
2 2 2 2 2 2 2 2 2
Tir(1), (2). (3) ta c6 4R? = 2 +235 L ;SC :5‘;‘ = ;SC :52 +132a _oa?,

SM? =

R2=CI%=

_R2.(3)

:>R:3—a.
2

Chon B

Do lang tru noi ti€p mat cau nén goi (K;r) 1a dwong tron ngoai tiép ABCD. Khi d6

IAIC =IB.ID=r*—1K?*(theo =~ phuong  tich  cta  duong  tron). Suy ra
r’f—IK?=h>=r?=h?+1K?2.

Goi (O,R) la mat cau ngoai tiép ling try ta co
2
R2=OA2+OK2=r2+h?=%h2 IK2 > 4h R>M Viy R h*/_ khi | 1a tim duong

tron ngoai tiép ABCD.

CAU 48: Chon A
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Goi M,N lan luot 14 trung diém cua AB va AC.

Tam giac ABB’ vudng tai B' nén M chinh la tim duong tron ngoai tiép tam giac ABB', suy ra
truc tdim dwong tron ngoai tiép tam gidc ABB’ chinh la duong trung truc A cua AB (xét trong mp
(ABC)).

Tam giac ACC’ vubng tai C’' nén N chinh Ia tim dwdng tron ngoai tiép tam giac ACC’, suy ra
truc tam duong tron ngoai tiép tam gidc ACC’ chinh 1a dwdng trung truc A, cua AC (xét trong
mp (ABC)).

Goi | =ANA, thi | 14 tim dudng tron ngoai tiép tam giac ABC va | cach déu cac diém
A,B,C,B’,C' nén I latdm mat ciu ngoai tiép ABCB'C'.

Goi R la ban kinh mit cau ngoai tiép ABCB'C’ thi R chinh 14 ban kinh dudng tron ngoai tiép

tam gidc ABC.
2 2
Taco R:AB.AC.BC _ chBC _\/b +C —_2bc.c03al
4.5, 5c 2sina

4.1bc.sina
2

®E

* O miéng da hinh ngii giac, xét tam gidc OAB c6 AOB=72°, AB=4,5cm, trung tuyén AM ,
BM BM AB

CAU 49: Chon B

BOM =36°. Do d6 tan36° =—— = OM = = (cm).
oM tan36° 2tan36°
S e0 _lomas=1_AB g :L(c ).
2 2 2tan36° 16tan 36°

16 tan 36°
* 3 miéng da hinh luc gi4c canh 4,5cm c6 dién tich ca miéng da la

4,53

6.(45) \/_=243J§(cm2).
4 8

Vay gié thanh cua miéng da dung lam qua béong 1a

[ 2433 405

20.5N° 112, | 150 ~ 220545 (ddng).
8 16tan 36°

Dién tich miéng da hinh ngii gidc 14 5S 5, =
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CHU BE 1: HE TRUC TQA PO

VI DU 1:Trong khong gian véi hé toa do Oxyz, cho hinh hop ABCD.A'B'C'D’ ¢4 A(0;0;0),
B(3;0;0), D(0;3;0) va D'(0;3;-3). Toa d trong tam ciia tam gidc A'B'C la.

A. (11-2) B. (1,2,-1). C.(21-2) D. (21-1)
Loi gidi
Chon C.
Ii o
B
PN (O
P e AR
B c

Goi A'(a;:a,:8,), B'(b:b,;b,), C(cyic,icy).
Do tinh chat hinh hop ta co:

a =0
AN =DD <1a,=0 = A(0;0;-3).
a,=-3
bh-3=0 [b=3
BB'=DD < 1b,=0 < {b,=0 =B'(3,0;-3).
b,=-3 b,=-3

c,=3 c,=3
DC =AB & 1{c,-3=0<{c, =3 C(3;3,0).
c,=0 c,=0

Toa d¢ trong tm G ctia tam giac AB'C la: G(2,1-2).

VI DU 2: Trong khéng gian véi hé toa do Oxyz, cho tam gidc ABC c6 A 0;1,2 , B 111, C 3;0;0 .
Toa do tam duong tron ngoai tiép tam giac ABC la
Al 0;-41. B. I 40,5 . C. 1 3-14. D. | 2,-2,3 .

Lo gisi
Chon D.
Tacé AB=(L0;-1); AC=(3;-1-2) =n= [Né?c} =(-L-1-1) la mét vtpt cua (ABC)..
Phuong trinh (ABC).1a: x+y+z-3=0.
Goi la I(a;b;c) tam dwong tron ngoai tiép tam giac ABC.
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a’ +(b—1)2 +(c- 2)2

IA=IB=IC (a-1)" +(b-1)" +(c-2)’
Tac():{ T PN az+(b—1)2+(c 2) .

( —3)2+b2+c2

IE(ABC) a+b+c-3=0

a-c=-1 a=2
=<6a-2b-4c=4 < {b=-2.
a+b+c=3 c=3

VI DU 3:Trong khdng gian véi hé truc toa do Oxyz , cho ba diém A(0;-2;-1), B(-2,-4;3), C(L3;-1)
vamit phang (P):x+y—-2z-3=0. Tim diém M e (P) sao cho ‘W+W+ZWC‘ dat gié tri nho nhét.

A M 1;E;— . B. M —L—i;l . C. M (2;2,-4). D. M(-2,-2;4).
2 2 2 2
Léi giai
Chon A
M
A T *B

Goi |, O lan luot 13 trung diém ctia AB va IC, khi d6 v6i diém M bét ky ta ludn c6
m+m=(m+ﬁ)+(W+@)=2w;tuongtu MI +MC =2MO.

Suy ra d =\|\/TA'+W+2W\=\2W+2W\=4\W5\ nén d nho nhat khi va chi khi \W\ nho nhét
< MO L(P) nén M Ilahinh chiéu vudng gdc cia O 1én (P).

Co A(0;-2;-1), B(-2-4,3) = 1(-1-3,1), két hop véi C(L3;-1) taco O(0;0;0).

X=t
Buong thang qua O(0;0;0) vudng géc véi (P) c6 phuong trinh d :{y =t
z2=-2t
Giao diém ciia d va (P) chinh I3 hinh chiéu vuong géc M cia O(0;0;0) I&n mit phang (P).
x=t
Giai hé y=t ta duogc tzl, x:l, yzl, z=-1.Vay M (1;1;—1)
z=-2t 2 2 2 2 2
X+y—2z-3=0

Vi DU 4: Trong khong gian véi hé toa do Oxyz , cho ba diem A(-2;3;1), B(210), C(-3;-11). Tim
tit ca cac diém D sao cho ABCD la hinh thang c6 ddy AD VA S,5p = 3S usc

5 {D(—B;—?;l) c {D(&?;—l)

' D(-12;-1,3)

A. D(87;-1). D(12:1:-3)

D. D(-12;-13).

Loi giai
Chon D
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ZSAABC )

Ta co: S,eep :%(AD+BC).d(A, BC) & Syco =, (AD+BC). =2

N |-

(AD +BC).S ¢
BC

Ma ABCD la hinh thang c6 ddy AD nén AD=2BC (1).
Xp+2=-10 Xp =—12
BC =(-5,-2;1), AD=(X, +2;Yp -3;7, -1).(1) &1y, -3=—4 <{y,=-1 .
7, -1=2 Z, =3

<3S, 5 = <3BC=AD+BC < AD=2BC.

VI DY 5: Trong khong gian Oxyz, cho diém A(L—6;1) va mit phang (P):x+y+7=0. Diém B thay
doi thugc Oz; diém C thay doi thuoc mat phang (P). Biét rang tam giac ABC c6 chu vi nhé nhét. Toa
do diém B 1a.

A. B(0;0;1). B. B(0;0;-2). C. B(0;0;-1). D. B(0;0;2).
Chon A Loi giai
0 B z
4
C -
P

g
Truéc hét ta nhan thdy Oz//(P) va (X, + Yo +7)(Xa+Y,+7)>0 nén A va Oz ndm vé mét phia
cua mat phang (P).

Goi A’ 1a diém déi xtng cia A qua (P). Goi p la chu vi tam giac ABC.

Tacé p=AB+BC+CA=AB+BC+AC >AB+AB.

Do Oz//(P) nén AA' L Oz. Goi K Ia hinh chiéu vudng goc cua A 1én Oz, tacé Oz L AK .

AB > AK
AB> A'K
Vay B(0;0;1).

Lﬁcdé{ = p,,, khi K=B.

BAI TAP VAN DUNG

CAU 1: Trong khoéng gian véi hé toa @6 Oxyz, cho tam giac ABC c¢6 A 0;1,2 , B 111, C 3;0;0 . Toa
d6 tam duong tron ngoai tiép tam giac ABC la
Al 0,—41 . B. 1 40,5 . C. 1 3-14 . D. I 2,—2;3

CAU 2: Trong khdng gian véi hé toa dd Oxyz , cho AABC biét A(2;0;0), B(0;2;0), C(L13).
H (X, Yo; Z5) 1a chan dudng cao ha tir dinh A xuéng BC . Khi d6 X, +Y, + 2z, bang:
A.ﬁ. B.3—4. C.ﬁ. D.E.
9 11 11 34
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CAU 3: Trong khong gian véi hé toa do Oxyz , cho hai diém A(0;2;-2), B(2;2;,—4). Gia st 1 (a;b;c) 1a

tam duong tron ngoai tiép tam giac OAB. Tinh T =a”*+b” +¢*.
A. . T=8 B.T=2 C.T=6 D.T=14

CAU 4: Trong khong gian véi hé toa do Oxyz, cho bén diem A(7;2;3), B(L4;3), C(L2;6), D(12;3) va
diém M tuy ¥. Tinh do dai doan OM khi bidu thac P = MA+MB + MC ++/3MD dat gia tri nhé nht.

321 517
4 4

A. OM =222 B. OM =+/26. C. OM =414 D. OM =220

CAU5: Trong khong gian véi hé toa do Oxyz , cho ba diém A(B;ZL' O) , B (O; -1 O), C (O; 0; —6) . Néu tam giac
A'B'C’ thoa man hé thite AA+B'B+C'C =0 thi toa do trong tdm ctia tam giac do la
A. (L0;-2). B. (2,-3;0). C. (3,-2;0). D. (3-21).

CAU 6: Cho ba diém A(3;1,0),B(0;,-10),C(0;0;—6). Néu tam giac A'B'C’ théa méan he thuc

A'A+B'B+C'C =0 thi co toa do trong tam Ia;
A. (30;-2). B. (2,-3,0). C. (3,-2;0). D. (3;-2;1).

CAU 7: Cho hinh chép S.ABCDbiét A(-2;2;6),B(-3;1;8),C(-10;7),D(L23). Goi H Ia trung diém
cua CD, SH L(ABCD). Bé khdi chop S.ABCD c6 thé tich bang 2—27 (dvtt) thi c6 hai diém S,,S, théa man
yéu cau bai toan. Tim toa do trung diém I cua S,S,

A. 1(0;-1-3). B. 1(10;3) C. 1(0;1;3). D. 1(-10;-3).

CAU 8: Trong khdng gian toa do Oxyz cho hai diém A(2;2;1), B(—g;

w| s
w | oo

). Biét I (a;b;c) 1a tim duong

tron ndi tiép cua tam giac OAB. Tinh S=a+b+c.
A. S=1. B. S=0. C.S=-1. D.S=2.

CAU 9: Trong khong gian Oxyz, cho mit cdu (S):(x—1)° +(y—2)" +(z+1)" =6 tiép xdc voi hai mat
phing (P):x+y+2z+5=0, (Q):2x—y+2z-5=0 lan luot tai cic diém A, B . Do dai doan AB la
A.32 . B. V3. C. 2V6. D.24/3 .
CAU 10: Trong khong gian véi hé toa d6 Oxyz, cho diém M (2-L-6) va hai dwong thing
:x—lz y—1:z+1 q :x+2: y+1:z—2
2 -1 1’7 3 1
d,, d, tai hai diém A, B.D¢ dai doan thang AB bang

A. /38. B.2:10. C.8. D.12.

d, . Puong thang di qua diém M va cit ca hai duong thang

CAU 11:Trong khong gian véi hé toa d6 Oxyz, cho duong thang d :%zzllzi va mat cau
(S):(x—1)2+(y—2)2+(z—1)2=2. Hai mat phang (P) va(Q)chwa d va tiép xuc véi (S). Goi

M, N latiép diém. Tinh do dai doan thang MN.

4
A. 24/2. B. —. C. /6. D. 4.
7 Ve
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CAU 12: Trong khong gian véi hé toa do Oxyz, cho A(2;0;0),B(0;3;1),C(-3;6;4). Goi M la diém ndm
trén canh BC sao cho MC =2MB . D6 dai doan AM la.

A 29 B. 247 C. 33 D. \/30.

x-1 y+1 z-m
1 1 2
c(S):(x=1)" +(y-1)"+(z-2)"=9 .Tim m dé duong thing d cit mat cau (S)tai hai diém phén biét E,

F sao cho d6 dai doan EF Ién nhat

va mat

CAU 13: Trong khong gian Oxyz cho duong thing d:

A.m=1. B.m=0. C.m=—1. D.m:l.
3 3
x=1+t x =2t
CAU 14: Trong khong gian Oxyz , cho hai duong thang d :<y=2-t, d’:{y=1+t". Puong thang A cat
z=t z=2+t

d, d’ lan luot tai cac diém A, B thoa man do dai doan thang AB nho nhat. Phuong trinh duong thang A

A Xl y-2 z g X-4_y_z2-2
2 1 3 2 1 3
C,izy__e’zz_”. D_X_Zzy_lzz_ll
2 1 -3 2 1 3

CAU 15: Trong khong gian Oxyz, cho ba diém A(0;0;-1), B(-110), C(L0;1). Tim diém M sao cho
3MA? + 2MB? —MC? dat gi4 tri nho nhét.

A. M(%%—j B.M(—%%Z] C.M(—%;g;—lj. D.M(—%%—j
(-

CAU 16: Trong khong gian Oxyz , cho ba diém A(0;0;-1), B(-110), C(L0;1). Tim diém M sao cho

3MA? + 2MB? —MC? dat gi4 tri nho nhét.
A.M[El_j B.M(_ﬁizj C. M _§;§;_1). D.M(ﬁi_j
4’2 4'2 4’2 4°2

CAU 17. Trong khéng gian Oxyz, cho bén diem A(L-2;0),B(10;-1) va C(0;-12),D(0;m;k). Hé thirc

gitta m va k dé bén diém ABCD ddng phang la :
A. m+k=1. B. m+2k =3. C. 2m-3k =0. D. 2m+k=0.

CAU 18: Trong khdng gian véi hé toa do Oxyz, cho hai diém A(-2;3;1) va B(5;6;2). Buong thing AB
cat mat phang (Oxz) tai diém M . Tinh ti s6 %

AM:l. B. AM:2. C. AM: AM

AM 1 AM _,
"BM 2 BM BM 3 "BM

CAU 19 : Trong khong gian Oxyz, cho a, b c6 d¢ dai lan luot 13 1 va 2. Biét [a+b|=3 khi d6 goc giita 2

vecto 5, b la

A 0. B. - L. c.r D.
3 3

w| N
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CAU 20: Trong khong gian Ozyz, cho hai véc to P 92.1,—2 | b= 0;—2:+/2 . Tt ca gia tri cua m dé

—

hai véc to u = 2a + 3mb va v = ma — b vubng goc véi nhau la

A +96 +2 26 + 2 1132 + 26 5 126 + 2
= S e

B. . cC.———
6 1

CAU 21: Trong khong gian Ozyz, cho hai véc to o= 212 , b= 0:—J2:\2 . Tét ca gia tri cia m dé

—

hai véc to u = 2a + 3mb va v = ma — b vudng goc véi nhau la

126 + /2 26 + /2 c 1172 ++/26 5 26 + 2
. . . -T- . 6 .

A B.

6 6
CAU 22: Trong mt phang toa d6 Oxyz, cho bén diém A(0;-12), B(2-3;0), C(-211), D(0;-13).

Goi (L) Ia tap hop tit ca cic diém M trong khong gian thoa man dang thaic MAMB =MC.MD=1. Biét

rang (L) la mot duong tron, dudng tron d6 c6 ban kinh r bang bao nhigu?

CAU 23: Trong khong gian véi hé toa dd Oxyz, cho S (1; 2;3) va cac diém A, B, C thudc cac truc OX,
Oy, Oz sao cho hinh chdp S.ABC c6 cac canh SA, SB, SC d6i mot vudng goc voi nhau. Tinh thé tich

khdi chop S.ABC.

A B. 323, c. 32 p. 3%
6 18 12 36

CAU 24: Trong khong gian véi hé truc toa do Oxyz, cho hinh binh hanh ABCD. Biét A(2;1-3),
B(0;-2;5) va C(1;1;3). Dién tich hinh binh hanh ABCD la

A. 2437 . B. —“3249. C. /349. D. J87.

CAU 25: Trong khong gian Oxyz , cho hinh hop chit nhat ABCD.A'B'C'D’ ¢6 A triing véi goc toa do O.
Biét rang B(m;0;0), D(0;m;0), A'(0;0;n) véi m, n la cac sé duong va m+n=4. Goi M la trung diém
cia canh CC'. Thé tich I6n nhét cua khdi ta dien BDA'M bing
s 52 c % 0.7
CAU 26: Trong khong gian voi hé toa dd Oxyz cho ba diém A(O;l;l); B(l;l;O); C(l;O;l) va mit phang
(P):x+y—z-1=0.Diém M thuéc (P) sao cho MA=MB = MC . Thé tich khdi chép M.ABC la
1 1

A —. B.l. C.E. D. —.
6 2 9 3

CAU 27: Trong khong gian véi hé toa do Oxyz , cho hai vecto m=(4;3;1), n=(0;0;1). Goi p 1a vecto

cling huéng véi [ﬁ, ﬁ} (tich c6 huéng cua hai vecto m va n). Biét

TJ‘ =15, tim toa do vecto p.

A. p=(9%-12,0). B. p=(45,-60;0). C.p=(0;9-12).  D. p=(0;45-60).

p=(9;-12;0).
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CAU 28: Trong khong gian véi hé toa do Oxyz, cho A(-3;0;0), B(0;0;3), C(0;-3;0)va mit phing
(P):x+y+2-3=0.Timtén (P) diém M sa0cho [MA~+MB — MC| nho nhit.

A. M (3;3-3). B. M (-3,-3;3). C. M(3,-33). D. M(-3;3,3).
CAU 29: Trong khong gian Oxyz, cho A(4;0;0),B (% Y2, ), %y Yo >0 thoa min AB=2V10 va

AOB = 45° . Tim toa d6 diém C trén tia Oz sao cho thé tich tr dién OABC bang 8.

A. C( 0;0;,-2). B. C(2;0;0).

C. C( 0;0;,-2),C(0;0;2). D. C(0;0;2).
CAU 30 : Trong khdng gian vai hé toa d6 Oxyz, cho ba diém A(2;1;-1),B(3;0;1), C(2;-1;3).Diém D
thudc Oy va thé tich khdi t dien ABCD bing 5. Toa do diém D la:

A. D(0;-7;0). B. D(0;8;0).

C. D(0;-7;0) hoac D(0;8;0). D. D(0;7;0) hoac D(0;-8;0).
CAU 31:Trong khéng gian voi hé toa do Oxyz, cho tam giac ABC véi A(L-10),B(3;3;2),C(51-2).
Tim toa d6 cua tit ca cac diém S sao cho S.ABC la hinh chop tam giac déu c6 thé tich bang 6.

A. S(4;0;-1)hoac S(2;2;1). B. $(2;2;-1) hoac S(4;0;1).

C. S(2,2,-1). D. S(4;0;-1).
CAU 32: Trong khong gian Oxyz, cho diém A(2;0;-2),B(3;-1-4),C(-2;2;0). biém D trong mat
phang (Oyz) c6 cao do 4m sao cho thé tich cua khoi tir dién ABCD béng 2 va khoang cach tir D dén mat
phang (Oxy) bang 1 c6 thé la:

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

GIAICHITIET

CAU 1: Chon D.

Tacé AB=(L0;-1); AC=(3-1-2) =n= [ﬁﬁ} =(~L-1-1) la mot vipt cua (ABC)..

Phuong trinh (ABC).Ié I X+y+z-3=0.

Goi la I (a;b;c) tam dwang tron ngoai tiép tam giac ABC.

a?+(b-1)"+(c-2)" =(a-1)" +(b-1)" +(c-1)

IA=IB=IC
Taco: o 1a’+(b-1) +(c-2)" =(a—-3)" +b*+c?
| <(ABC)

a+b+c-3=0

a-c=-1 a=2
&<b6a-2b-4c=4 <<b=-2.
a+b+c=3 c=3
CAU 2: Chon B
Puong thing BC ¢6 véc to chi phuong 1a BC =(1,-13)
X=t
Nén phuong trinh duong thang BC:{y=2-t (teR).
z=3t
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Goi H (t;2—t;3t)e BC.
Khi d6: AH =(t-2;2-t;3t).
Ma H 1a chan duong cao ha tir dinh A xuéng BC nén

AH IBC AHBC=0c1t-2-2+t+9t=0 @t:%.

CAU3: Chen A
Tacd OA=(0;2;,-2), OB =(2;2;-4). (OAB) c¢6 phuong trinh: X+y+2=0
| €(OAB) = a+b+c=0.

I =(a;b—2;c+2), Bl =(a-2;b-2;c+4), Ol =(a;b;c).

= 2 22= _22 42 —C =
Tacé he {A| BI - a +(Cz+ ) (a2 ) +(c+4) @{a c=4
Al =0l (b-2)" +(c+2) =b*+c? —b+c=-2
a-c=4 a=2
L a-c=4
Tacohé {—-b+c=-2 <:>{ =b=0 .
-b+c=-2
a+b+c=0 c=-2

Vay 1(2,0,-2) =T =a*+b’+c’ =8
CAU 4: Chon C
Tac6 DA=(6;0,0), DB =(0;2;0), DC =(0;0;3) nén tir di¢n SABCD$ la tir dién vudng dinh D. Gia sit
M(x+Ly+2;2+3).
Taco MA=\/(X—6)2+y2+z2 >[x—6]>6-X, MB=\/x2+(y—2)2+z2 >|y-2|>2-y.
MC:\/x2+y2+(z—3)2 >|z-3 >3-z, J§MD:\/3(xz+y2+zz) 2\/(x+ y+2) 2x+y+z.
Do d6 P>(6—x)+(2-y)+(3-2z)+(x+y+z)=11.

x=y=2=0

6—-x=>0

Vay P dat gi tri nho nhat bang $11$, khi va chi khi {2-y>0 << x=y=2=0.
3-220

X+y+22>0

Khi d6 M (12;3) suyra OM =12 +2? +3° =/14.
CAU 5: Chon A
Taco: AN +BB'+CC'=0 (1)
<:>(A'—G’+@+@)+(B’—G’+@+@)+(@+@+G—C):6.

<(GA+GB+GC)+(AG'+BG'+CG')+3GG=0 (2)
Néu G, G’ theo thir tw lan luot 12 trong tam tam giac ABC, A'B'C’ nghia la

< GA+GB+GC =AG +B'G +C'G' thi (Z)QﬁzﬁcG’zG.

Tom lai (1) 1a h¢ thic can va du dé hai tam gidc ABC, A'B'C’ c6 cling trong tam.
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Taco toadd cua G 1a: G=(10;-2).
CAU 6: Chon A
* Cach dién dat tha nhat:

Goi G, G’ theo thir ty lan luot Ia trong tAm tam giac ABC, A’B’C’. V&i moi diém T trong khéng
gian co:

(1): A'A+B'B+C'C =0« (TA-TA")+(TB-TB')+(TC -TC') =0

< TA+TB+TC=TA+TB'+TC'  (2)

He thirc (2) ching t6. Néu T =G tac 1a TA+TB+TC =0 thi ta ciing c6 TA'+TB'+TC'=0
hay T =G' hay (1) 1a hé thirc can va du dé hai tam giac ABC, A’B’C’ ¢ cung trong tam.

3 3 3
Do ciing 1a toa do trong tim G” cua AA'B'C'
* C4ch dién dat thi hai:

TacOtoaddcuaGla: G :(

Taco: AA'+BB'+CC'=0 (1)
<:>(ﬁ+ﬁ+@)+(ﬁ‘+ﬁ+@)+(ﬁ+ﬁ+@)=6

@((TA+@+R)+(A'G'+ B'G'+C'G')+3G'G =0 (2)

Néu G, G’ theo tht ty lan luot 13 trong tdm tam gidc ABC, A’B’C’ nghia 13

GA+GB+GC=A'G'+B'G'+C'G' thi (2) =G G=0G'=G
T6m lai (1) 1a hé thirc can va da dé hai tam gidc ABC, A’B’C’ ¢6 cling trong tam.

3+0+0.1-1+0 0+0-6
3 ' 3 3

TacotoadocuaGla: G :( j: (1;0;—2). bo cing la toa do trong

tam G’ cua AA'B'C’

CAU 7: Chen C
Tacd A6 =(-L—1:2),AC =(1-2:1) = 5,00 = 2] A5, AC] - 23
el o0\ AR . — 5 . X 93
DC =(-2;-2;4),AB=(-1-1,2)= DC =2.AB = ABCD lahinh thang va S,;., =3S 5. =

Vi Vs paco :%SH Sasep = SH =343

Lai c6 H 1a trung diém ciia CD = H (0;1;5)
Goi S(a;b;c)=>SH =(-a;1-b;5-¢c)=>SH = k[@ﬁ] =k(3;3;3) =(3k; 3k; 3k)

Suy ra 3v3 =9k? +9k2 +9k? = k = +1
+) V6i k =1= SH =(3,3;3) = S(-3,-2;2)
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+) V6i k =-1= SH =(-3;-3,-3) = S(3,4:8)
Suyra 1(0;1;3)

CAU 8: Chen D

A D B

= j:ﬁ.@=—%+g+g=0 =OA L OB.

Taco: FA:(Z;Z;l), @:[—

w | o
wl s
w | o

Lai c6: OA=3, OB=4= AB=5.
Goi D la chan duong phan giac trong goc AOB = D thudc doan AB.
Theo tinh chat cua phéan giac trong ta c6:

DA_OA_S :EA@—%ﬁ:D:[O;%;gJ.

DB OB 4 7
Tam giac OAB co dién tich S = %.OA.OB =6,ntachuvi p= %ZBJFAB =6
=T :%:l 1a ban kinh dudng tron nai tiép; chiéu cao OH = O':;)B =%.
Goi | 1a tim dudng tron noi tiép tam giac OAB = | thudc doan OD.
a=0
Tace: 2o " 2 Bi->P0 =1 =(0;L1) hay <b=1.
DO OH 12 12 -

Vay S=a+b+c=2.

CAU 9: Chon C
Goi A(x;y;z) latiép diem ciia mat phang (P):x+y+2z+5=0 vamitcau (S).

’ {I_A:ka x—lzy—2:z+1

1 1 2 =>A(0;1-3).

Ae(P) X+y+2z+5=0
Goi B(x’;y’;2') latiép diém ciia mt phang (Q):2x—y+z-5=0 vamatcau (S).
@:k@ x’—lz y’—2: Z'+1

2 -1 1 =B(310).

Be(Q) 2X' -y’ +7'-5=0

Do dai doan AB=3/2 .
CAU 10: Chon A

Khi d(’){

x—lz y—1: z+1 né

Vi A thuoc d, : . . én A(1+2t;1-t;-1+t).
Vi B thugc d, : xt2_ yi_1= 2-2 nén B(—2+3t;-1+t;2+2t').

Suyra MA=(2t-12-t;5+t), MB=(-4+3t’;t;8+2t').
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Taco, A, B,M thang hang khi va chi khi

2t -1 2-t
443"t |
5tt'—4t—7t'+8=0 (1)
- 2t 5+t
[MA;MB]:OQ =0 <{-3t'-8t-t'+16=0 (2
t' 8+ 2t
—tt'+20t+17t'-14=0 (3)
5+t 2t-1 B
8+2t"  —4+3t|
Tu (1) va (2):
5tt' —4t—7t'+8=0 t>—3t+2=0 t=1t'=2
= = .
t'=-2t+4 t'=-2t+4 t=2,t'=0

Thay vao (3) ta dugc t=1, t'=2 théa man.
Véi t=1, t'=2 tadugc A(3;0;0), B(4;1,6) suyra AB=+/38.

CAU 11:Chon B

) A g

Mit cau (S) c6 tam 1(L2;1),R=~/2

Puong thing d nhan u = (2;—1;4) lam vecto chi phuong
Goi H la hinh chiéu cua | 1&n dudng thang d.

Hed o H(2t+2;-t;4t)

Lai co:

IHU=0 (2t +1-t-2;4t-1).(2,-14) =0

< 2(2t+1)+t+2+4(4t-1)=0=1=0

Suy ra toa do diém H (2;0;0).

Vay IH =1/1+4+1=+6

Suyra: HM =6-2 =2
Goi K a hinh chiéu vuéng gc cia M 1én duong thang HI .
1 1 1 1 3
2 = IREPYTE R
MK MH Mi 4 2 4
Suy ra: MK—£:> MN—i

Suy ra:

CAU 12: Chon A
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Tacé: BC =(-3;3;3)=3(-LL1) = Uy =(-L11).
X =—t,
Phuong trinh dudng thang BC:4 y =3+t, .
z=1+t,
Vi M € BC = M (~t;;3+1t,;1+1t,), MC =(=3+1,;3-1,;3—1,) va MB = (t,;ty;t,).

Tt MC =2MB & 4(-3+1,)° +(3-t,) +(3-t,)" =23t .
3-t,=2t, @{t():l

3-t, =2t

t,=1= M (-1;4;2) = AM =(-3,4;2) = AM =|AM|=+/29..

t,=-3=M (~6;6,6)= BM =(-6;3,5)= BM =|BM| =70 > 27 =BC =M €BC.

=3(3-1,) =432 = (3-t,) =(2t,) @{

CAU 13: Chon B
Mit cau (S)cotam 1(L12) vaban kinh R=3.
Goi H la hinh chiéu vudng goc cua | trén d, khi do H 1a trung diém doan EF .

Tacé EF =2EH :2\/R2—(d(l,(P)))2 .Suy ra EF I6n nhat khi d (1,(P)) nho nhét

Puong thang d qua A(L—1m) va c6 véc to chi phuong u=(112).
Taco Al =(0;2;2—-m), [ﬂ,ﬁ]=(2+m;2—m;—2).

AlLu \J2m? +
Suy ra d(l,(P))J[ Mu]: \/21+T1422\/§'

Do dé6 d(1,(P)) nho nhat khi m=0 . Khi d6 EF =2EH :2\/R2—(d(l,(P)))2 =247.

CAU 14:Chon D
And =A(l+t;2-t;t), And =B(2t1+1;2+t1').

{E.G -0 {2t'—t—1—t’—t+1+t’—t+2:0 {2t’—3t =2 {t' :%

IRP=Y = = .
AB.U =0 ' -2t -2+t +t-1+t'-t+2=0 6t'—2t=1 t-1
Suyra A(2,L1), AB =[—1;%;g)

AB ngan nhét suy ra AB 1a doan vudng goc chung cua d, d’.

Vay A diqua A(2;1;1) c6 vecto chi phuong u=2AB=(-213) =A: X_22 = y;l: Z?_’l_

CAU 15: Chon D

AM =(x;y;z+1) AM2=x2+y2+(z+1)2
Giasat M(xy;2)={BM =(x+Ly-1z)= BMZ:(X+1)2+(y—1)2+z2
CM =(

CM =(x-1Ly;z-1) CMZ:(x—1)2+y2+(z—1)2

+2[(x+1)2 +(y—1)2 +zz}

= 3MA? + 2MB?* - MC? = 3[x2 +y?+(z +1)2
_[(x_1)2+y2+(z_1)2}
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2
=4x2+4y2+4z2+6x—4y+82+6=(2x+§j +(2y—1)2+(22+2)2—%2—§.

Diu "=" xayra ©x=—§, Y=l1 z=-1,khidé M _§;1;_1 '
4 2 4 2

CAU 16: Chon D

AM = (
Giast M(xy;2)={BM =(x+Ly-Lz)= BMZ:(X+1)2+(y—1)2+z2
=(

CM =(x-Ly;z-1) |CM?=(x-1)"+y?+(z-1)’

X;y;Z+1) AIVI2=x2+y2+(z+1)2

= 3MA” + 2MB” - MC? =3[ X" + y* +(2+1)°

_[(x_1)2+y2+(z_1)2}

+2[(x+1)2 +(y—1)2 +22]

2
:4x2+4y2+422+6x—4y+82+6=(2x+g] +(2y—1)2+(22+2)2—%2—§.
DAu "=" xay ra c>x:—§, yzl, z=-1,khid6 M —§;l;— .

4’7 2 4'2

CAU 17. Chen B
AB = (0;2;-1) AC =(-1L2) AD = (-1 m+2;K)
[E,E} =(5,12) :{E,E].ﬁ =m+2k—3
Vay bén diém ABCD déng phing < [E,E].ﬁ =0 m+2k=3

Cha y: C6 thé lap phuong trinh (ABC) sau d6 thay D dé c6 két qua.
CAU 18: Chon A
Tacs: M e(Oxz) =M (x,0;2); AB=(7;3,1) = AB=+/59; AM =(x+2;-3; z-1)
X+2=T7kK X=-9
Tacé: AB,M thinghang =AM =k.AB (keR) <1-3=3k <<-1=k =M (-9;0;0)
z-1=k z=0
va BM =(-14;-6,-2) = BM =+/118 =2AB
CAU 19 : Chon A.

Taco: [a+b|=3a +2ab+b’ :9@25.6=9—\5\2—\6\2 —9-1?-2?esab=2.

:»cos(a,ﬁ):%:%:b(a,a):o.

CAU 20: Chon D.
Ta co: 1::2;+3m5: 2;2—3m\/§;—4+3m\/§ va
;zm;—gz 2m;m+\/5;—2m—\/§.

Khidé: uo=0< dm+ 2—3m2 m+~2 + —4+3md2 —2m—+2 =
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@9m2x/§—6m—6«/§:0<:>m:@.
CAU 21: Chon D.

Taco: u=2a +3mb = 22— 3m2:—4 + 3my2 va

v=ma—b= 2m;m—+~2—2m—+2 .

Khido: v =0 4m+ 2—3myV2 m++2 + —4+3md2 —2m—2 =0.

o omN2 —6m—642 =0 m i\/_+\/_

CAU 22: Chon A

Goi M (x;y;z) latap hop cac diém thoa man yéu cau bai toan. Ta co

m:(x;y+1;z—2), W:(X—Z;y+3;z), C—M:(x+2;y—1;z—1), W:(x;y+l;z—3).
MAMB =1
MC.MD =1
{x(x—2)+(y+1)(y+3)+2(2—2):1 <:>{x2+y2+zz—2x+4y—22+2:0

X(x+2)+(y+1)(y-1)+(z-1)(z-3) =1

Suy ra quy tich diém M la duong tron giao tuyén cua mat cau tam 1,(L-2;1), R, =2 va mit cau
tam 1,(-10;2), R, =2.

Tur gia thiét: MAMB = MC.MD = 1<:>{

X+ Yy +2°+2x-42+1=0

NN
\/

Taco: 1,1, =

ﬂ Vi1

Dé thay: r = __:_

CAU 23: Chon D
A(a;0;0),B(0;b;0),C(0;0;c).
SA=(a-1,-2;-3); SB=(-Lb-2-3); SC=(-1;,—2c—3).
Vi SA, SB, SC d6i mét vubng goc nén

SA1SB SASB=0 a+2b=14 a=1
SBLSC «<{SBSC=0<>{2b+3c=14 < b:%.
SALSC |SASC=0 |a+3c=14 -
“3
Do SA, SB, SC déi mot vudng goc, nén: V. =%SA.SB.SC =%.7%%=¥_

CAU 24: Chon C
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Tacé: AB=(-2;-3:8) va AC =(~1;06) =| AB,AC | =(~18;4;-3).
Vay: Spseo =‘[E’E}‘=J(_18)Z +4° +(_3)2 =/349.

CAU 25: Chen C

Ta c6: A(0;0;0), B(m;0;0), D(0;m;0), A'(0;0;n) suy ra C(m;m;0), B'(m;0;n),

C'(m;m;n), D'(0;m;n), M[m;m;g).
BD =(-m;m;0), BA =(-m;0;n), W:(O;m;gj.

3
Vaosor = | BD. BA'|BM]| = |m.n| = |m*.(4-m)| = Z|mum.(8 - 2m) S%(%Hn)
_ 64

=0
CAU 26: Chon A
Goi diém M (x; y;z).
Vidiém M thude (P) saocho MA=MB =MC nén
M e (P) X+y-z-1=0
MA=MB < X +(y-1*+(z-1)° = (x-1)* +(y-1)°+2°
MA=MC X+ (Y- +(z-1)°=(x-1)°+y*+(z-1)°
X+y-z-1=0 x=1
< 9x-2=0 <Sqy=1=M(111)
X—y=0 z=1
Taco
MA=(10;0); m:(o;o;l):[m,W]:(o;—l;O)
MC =(0;3,0) = | MA,MB |.MC = -1

Vi roc Z%\[m,m]m\ =%..

CAU 27: Chon A
Taco: [ﬁ; ﬁ] =(3,-4;0)

Do p la vecto cung huéng véi [ﬁ ﬁ} nén p = k[ﬁ; ﬁ] , k>0

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 228



CHUONG 3: HINH HQC OXYZ

Mit khac: [p[=15 < k[m,n] =15 <k5=15 <k=3. Vay p=(%-12,0).
CAU 28: Chon D

Goi I(a;b;c) la diém théa man ﬁ+@—ﬁz6(1)

Tacéd IA(-3-a;-b;—c), 1B(-a;-b;3—c), IC(-a;3-b;—c)
-3—-a=0 a=-3

(1)< {b-3=0 < {b=3 < 1(-333).
3-¢c=0 c=3

Nhan thay 1(-3;3;3) e (P)

_ — — |— @ @— @ —  ——

‘MA+MB—MC‘:‘MI +IA+IB—IC‘ =\W —MI >0.

[MA -+ MB —MC| nho nhét bing 0 khi M (-3,3;3).
CAU 29: Chon C

o AB=(%, —4Yy;0)= AB =/(x,—4)" +y2 =210 & (x, —4)" +y2 =40 (*).
_[oACE x| _v2

B ‘(TAH@‘ B 4xe+y? 2

Tu (*):>2|x0|=«/§. X2 +y. <:>4x§:2(x§+y§)<:>x§:y§<:>

. cos(@,@)

Xo = Yo
X, =—Y, (loai)
| 2 2 X =6
TU X =Y, = (% —4) +% =40 X =2<0°
Vi C €0z nén C(0;0;c).
Ir— —— ——
Ve = g‘[OA,OB].oc‘ -8,
[GA@] =(—Yp;0;4y,) =(-6;0;24)..
1 Z,=2
Vonsc :€|24z0|:8©|z0|=2@[22 _
Vay C(0;0;2), C(0;0;-2)..
CAU30:ChonC
AB=(L-1 2);AT:'=(0;-2;4):[E;E]:(O;—m—z) Goi D(0;t;0).
— g s B t=-7= D(0;,-7;0)
— AD(-2t -1 1)V een _g‘[AB, AC].AD‘ —5o|-4t+2=30 < L D80
CAU 31:Chen B
Ta co: E:(2;4;2),A—C:(4;2;—2),@:(2;—2;—4), suy ra AB=AC=BC =26, suy ra tam
SA? = SB? {a+2b+c—5=0

SA?—5C?  |2a+b-c-7=0" bat

giac ABC déu. Goi S(a,b,c) ta co SA:SB:SCQ{

a=u.

= S(u;4-u;u-3). Taco [E,E]:(—lz;lz;—lz),rs(u ~15-u;u-3)..
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Taco V =6<:>£‘[KEE].ATS‘=6<:>|U—3|=1<:> u:4”
S.ABC 6 U=
Vay S(4;0;1) hoac S(2;2;-1)..
CAU 32: Chon C
Do D e(Oyz)——>D(0;b;c) véi c<O0.
c =1(loai)

—— D(0;b;-1).
c=-1

Theo gia thiét: d| D,(Oxy)]=1<c|=1< [

Taco AB = (L —1;—2),E = (—4;2;2),ﬁ =(-2;b;1).
Suy ra | AB, AC | =(2;6,-2)——| AB, AC | AD=6b-6.
b=3

Ciing theo gia thiét, ta co: V 5. = %‘[E,E] E‘ =b-1=2< {b _q

Déi chiéu cac dap an chi c6 D thoa man.
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CHU PE 2: PHUONG TRINH MAT CAU

Vi du 1 :Trong khéng gian Oxyz, goi (S) la mat cau c¢6 tam | thudc dudng thang 32%227—1 va di

qua diém M (0;3;9). Biét diém | co hoanh d¢ la sb nguyén va cach déu hai mat phing

X—2y+2z+2=0, 3x—2=0. Phuong trinh cta (S) la

A. (x—6)"+(y—9)° +(z-13)°" =88. B. (x—4)*+(y—6)" +(z—-9)* =5.
C. (x—6)"+(y—9)" +(z-13)" =88. D. X% +y? +(z-1)’ =73.
Loi giai
ChonC

Vitam | thudc duodng thang —%:ZT_l nén 1 =(2t;3t;1+4t).

N | <

Ta co hé:
(2t)-2(3t)+2(1+4t)+2 [3(2t)-2]

12 4(-2)" +2° V3

t=3=1(6;9;13)
2t+2|=[3t - .
=f2t+2=| ﬂ©t2_1:|(_2;_§;1j
5 5 5'5

Vi diém | ¢6 hoanh do 1a sd nguyén, do do | (6; 9;13)
= IM = /(-6)" +(3-9)" +(9-13)’ = B8.

Vay, phuong trinh mat cau can lap la: (x—6)2 +(y—9)2 +(z —13)2 =88.

3 7+2 . e R
= 1 va diém

VI DU 2: Trong khong gian véi hé toa do Oxyz, cho duong thang d: XI =

Yy

1

M ( 2;-10). Goi (S) la mt cu c6 tam | thude duong thang d va tiép xdc véi mp (Oxy) tai diém
M . Hoi c6 bao nhiéu mat ciu thoa man?

A 2. B. 1. C.0. D. V0 sé.
Léi giai
Chon B
X=3+t
Tacé d:{y=t nén led=1(3+tt;-2+t), IM =(1+t;t+1L—-2+t)
z=-2+t

Mat phang (Oxy) c6 vipt k =( 0;0;1).
Taco: | IM;K|=(1+t;-t-10)=0<t+1=0<t=—1nén I(2-L-3)

R :d(l,(Oxy))zgz&Vay (x=2)° +(y+1)° +(z+3)° =9.
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Vi DU 3 : Trong khdng gian Oxyz, goi (S) la mat cau c6 tam | thudc duong thang %z%:Tl va di

qua diém M (0;3;9). Biét diém | c6 hoanh d¢ Ia sé nguyén va cach déu hai mat phang

X—2y+2z+2=0, 3x—2=0. Phuong trinh cta (S) la

A. (x=6)" +(y—9)" +(z-13)" =+/88. B. (x—4)° +(y-6)" +(2-9)" =5.
C. (x—6)"+(y—9) +(z-13)" =88. D. X2+ y?+(z-1)° =73,
Loi giai
Chon C

Vitam | thudc duong thang

w <

_ ZT‘l nén | =(24;361+4t).

N | X

Taco hé:

(2t)-2(3t)+2(1+4t)+2 [3(2t)-2|
\/12 +(=2)" +2° J3

t=3=

Sl2t+2/=3t-1 < 1

5

Vidiém | c6 hoanh d6 1a s6 nguyén, do d6 1(6;9;13)
= IM = /(-6)" +(3-9)’ +(9-13)° = B8.

Vay, phuong trinh mat cau can lap la: (x— 6)2 +(y —9)2 +(z —13)2 =88.

VI DU 4: Trong khdng gian Oxyz, cho diém 1(3;4;0) va duong thang A: Xl_l = yIZ = zzl

trinh mt cau (S) cotdm | vacit A tai hai diém A, B sao cho dién tich tam gidc I1AB bang 12 la
A (x+3) +(y+4) +22=25 B. (x=3)" +(y—4) +2*=5
C. (x—3)2+(y+4)2+22:5 D. (x—3)2+(y—4)2+22:25

. Phuong

Loi gisi

Chon D

Puong thang A di qua diém M (12;-1) va c6 véc-to chi phuong U =(L1;-4).
Tacs IM =(-2-2-1) = IM, 0] =(%-9,0) = IM,u ]| = 9/2.

Khoang cach tir 1 dén duong thang A 1a

d(|,A)=‘[W'a]—9‘/§=3.

s
Dién tich tam gi4c IAB bang 12 nén pB=_owe _212_g
d(1,A) 3
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2
Bén kinh mat cau (S) la R:\/(%j +[d(|,A)]2 =44°+3%* =5,

Phuong trinh mdt cau (S) can lap Ia (x—3)2 +(y—4)2 +2°=25.

VI DU 5: Trong khéng gian véi hé toa ¢6 Oxyz , cho mat cu (S): (x—l)2 +(y—2)2 +(z —2)2 =9 va hai
diém M (4,-4;2), N(6;0;6). Goi E la diém thuoc mat cau (S) sao cho EM +EN dat gia tri I6n nhét.
Viét phuong trinh tiép dién ciia mat cau (S) tai E.

A. x-2y+2z+8=0. B.2x+y-2z-9=0. C. 2x+2y+z+1=0. D. 2x-2y+z+9=0.

Loi giai
Chon D

Mit cau (S)cotam 1(12;2) vaban kinh R=3.

Goi K 1a trung diém cua MN = K (5;-2;4) va K nam ngoai mat cau (S).

Do d6 IK =(4;-4;2), MN =(2;4;4), MN =6 va IK L MN.
2
Tacd EM +EN S\/Z(EM2+EN2)=\/2(EK2+M2N J=\/2EK2+36.

Boi vay EM +EN dat gia tri 16n nhat khi va chi khi EM =EN va EK Ién nhat,
x=1+2t

Vi IK L MN nén EM =EN thi E thudc duong thang 1K :{y=2-2t.
z2=2+t

Toa do giao diém E cua duong thang 1K véi mat cau (S) ang véi t 1a nghiém phuong trinh:
(1+2t-1)" +(2-2t-2)" +(2+t-2)" =9 =t ==1.

Nhu vy E,(3;0;3) hoic E,(-14;1).

Tacé EK =3, E,K=9.Suyra E=(-141)= IE=(-2;2-1),

nén phuong trinh tiép dién cua mat cau (S) tai E c6 phuong trinh:
—2(x+1)+2(y-4)-1(z-1)=0 hay 2x-2y+2z+9=0.
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BAI TAP REN LUYEN
CAU 1: Trong khdng gian véi hé truc toa dd Oxyz, cho hai diém A(L0;-3), B(-3;—2;-5). Biét rang tap
hop céc diém M trong khong gian théa méan dang thic AM*+BM? =30 1a mot mat cau (S). Toa do tam

| vabankinh R ciia mt cau (S) la

A. 1(-2-2,-8); R=3. B. I(-L-1-4); R=+6.
C. 1(-L-L-4); R=3. D. 1(-L-1-4); R:@.

CAU 2: Trong khdng gian véi hé toa dd Oxyz, cho cac diém A(0;0;—2),B(4;0;0). Mat cau (S) c6 ban
kinh nho nhat, di qua O, A,B c6 tam la

A. 1(0;0,-1). B. 1(2;0,0). C. 1(2,0;-1). D. I(%;O;—%j.

Vay 1(2;0;-1).
CAU 3: Trong khdng gian véi h¢ truc toa do Oxyz, cho ba diém A(L2;,-4), B(L-3;1), C(2;2;3). Tinh
duong kinh | ciia mat cau (S) di qua ba diém trén va c6 tdm nam trén mat phang (Oxy).

A 1=2\13. B. 1=2.41. C.1=226. D. | =24/11.
CAU 4: Trong khong gian véi hé truc toa do Oxyz, cho mit cau (S) di qua diém A(2;-2;5) va tiép xuc
voi cac mat phang (a):x=1, (B):y=-1, (y):z=1. Bankinh mit cau (S) bang.

A 3 B. /33. C.3/2 D. 1,

CAU 5: Trong khdng gian véi hé toa do Oxyz, cho diém 1(2;—1—6) va dudng thang A: XT_l = % = Z—+21

Goi (P) la mat phing thay doi lun chita duong thang A; (S) 1a mat cau ¢ tdm |1 va tiép xtc mét phang
(P) sao cho mat cau (S) c6 ban kinh I6n nhét. Tinh ban kinh R ciia mat cau (S).

A. R=5. B. R=32. C.R=2.5. D. R=243.
CAU 6: Trong khong gian véi hé toa d Oxyz , cho t dién ABCD c6 toa do dinh A(2; 0; 0), B(O; 4; 0),
C(0; 0; 6), A(2; 4; 6). Goi (S) la mt cau ngoai tiép tir dién ABCD. Viét phuong trinh mat cau (S') c6
tam tring véi tm ctia mat cau (S) va cd ban kinh gap 2 1an ban kinh ctia mat cau (S).

A (x=1) +(y—2)" +(z-3)" =56. B. X’ +y?+22-2x—4y-62=0.

C. (x+1)2 +(y+2)2+(z+3)2 =14. D. X’ +y*+2*-2x+4y+62-12=0.

CAU 7: Trong khong gian Oxyz cho ba diém A(2;0;0), B(0;-3;0) va C(0;0;6). Ban kinh mat cau ngoai
tiép hinh chép OABC la

A.g. B. J11. C.11. D.g.

CAU 8: Trong khong gian véi hé toa dd Oxyz, cho m, n 4 hai sb thuc duong thoa madn m+2n=1. Goi
A, B, C lan luot 1a giao diém ciia mat phiang (P):mx+ny+mnz—mn=0 véi cac truc toa do Ox, Oy,
Oz . Khi mit cau ngoai tiép tir dién OABC c6 ban kinh nho nhat thi 2m+n cd gia tri bang

A.g. B.i. C.g. D.1.

5 5 5
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CAU 9: Trong khong gian Oxyz, cho diém H (12;—2). Mt phang («) di qua H va cat cac truc Ox,
Oy, Oz tai A, B, C saocho H la truc tim tam gidc ABC . Viét phuong trinh mit ciu tm O va tiép xic
voi mat phang (a).

A X*+y*+2°=81. B.xX*+y’+2°=1. C.x*+y*+7°=9. D.x*+y*+7°=25.

x=1
CAU 10: Trong khoéng gian véi hé toa d6 Oxyz, cho ba duong thang d, :<y=1teRR;
z=1
X=2
d,:s y=u ,ueR; A:XT_lz%:ZT_l. Viét phuong trinh mat cau tiép xGc véi ca d,,d,
z=1+u

va c6 tdm thudc duong thang A?
1Y 1Y’ 1Y’
A. (x—1)2+y2+(z—1)2:1. B. (X_Ej +(y+§) +(z—§j =

S

>

SRR e L G RO
C.iX=—=|+Y—=]| +HZ—=| ==. D. [ X—=| +H|Yy—= |+ ZI—=| =—.
2 2 2 2 4 4 4 16

CAU 11: Cho diém A(2;5;1) va mat phang (P):6x+3y—2z+24=0, H Ia hinh chiéu vuong géc cua A
trén mat phang (P). Phuong trinh mt cau (S) c6 dién tich 784z va tiép xtc véi mat phang (P) tai H, sao

cho diém A nam trong mat cau la:

A. (x-8) +(y—8)" +(z+1)" =196. B. (x+8) +(y+8)" +(z-1)" =196.
C. (x+16)" +(y+4) +(z—-7)" =196. D. (x-16)" +(y—4)" +(z+7)" =196.

A . < 2 ) . . . B xX=-2 vy z-1
CAU 12: Cho mit phang (P):x—2y-2z+10=0 va hai dudng thang Al.T=I=—1,
X=2 Yy z+3 ... L n N S S g . .
A,: T -1 2 . Mat cau (S) c6 tam thudc A, tiép xdc véi A, va mat phang (P), c6 phuong trinh:

2 2 2
A, (x=1)+(y+1)?*+(z-2)* =9 hoic (x—l—zl) +(y—gj +(z+g) =Szl.

2 2 2
B. (x+1)*+(y-1*+(z+2)* =9 hoic (x+1—21j +(y+gj +(z—gj =8—1.

C. (x=-1)*+(y+1)*+(z-2)*=09.
D. (x=1)*+(y+1)*+(z-2)*=3.

CAU 13: Trong khong gian véi hé toa do Oxyz, cho mat phiang (P):x+y—-2z+3=0 va diém 1(110).

Phuong trinh mat cau tam | va tiép xac véi (P) la:

A. (x_1)2+(y_1)2+22=g. B. (x—1)2+(y—1)2+22:%.
C. (x—1)2+(y—1)2+22:i. D. (x+1)2+(y+1)2+22:§.
76 6
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CAU 14: Trong khong gian Oxyz , cho hai diém M (2;2;1), N (?ggj Viét phuong trinh mat cau cé
tam la tam cua dwong tron noi tiép tam gidc OMN va tiép xdc véi mét phing (Oxz).
A X +(y+1) +(z+1) =1. B. X’ +(y-1)" +(z-1)" =1.
C. (x-1)"+(y-1)"+2* =1. D. (x-1)" +y*+(z-1)" =1.

CAU 15: Trong khdng gian véi hé toa d Oxyz, cho A(L2;-3), BG;%;—%), C(1;1;4), D(5;3;0). Goi

(S,)1a mat cau tim A ban kinh bang 3, (S, )la mat cau tim B ban kinh bang g C6 bao nhiéu mat phang
tiép xdc véi 2 mat cau (S,),(S,) dong thoi song song véi duong thang di qua 2 diém C,D.
A 1. B. 2. C. 4. D. V6 so.

CAU 16: Trong khdng gian véi hé toa do Oxyz , cho diém A(2;11;-5) va mit phing
(P):2mx+(m*+1)y+(m®-1)z-10=0. Biét ring khi m thay déi, ton tai hai mat cu c6 dinh
tiép x0c v6i mat phang (P) va cung di qua A. Tim tong ban kinh cua hai mat cau do.

A 242. B. 5V2. C.72. D. 12V2.

CAU 17 : Trong khong gian Oxyz cho cac mat phang (P):x—y+2z+1=0, (Q):2x+y+z-1=0. Goi

(S)1a mit cau c6 tam thudc truc hoanh, dong thoi (S)cat mat phang (P) theo giao tuyén 1a mot duong tron

c6 ban kinh bang 2 va (S) cit mit phang (Q) theo giao tuyén la mt duong tron co ban kinh bang r . Xéc

dinh r sao cho chi c6 diing mot mét cau (S)thoa yéu cau.

A r=43 B.r= g C.r=+2 D.r:%
x=1 X=2
A . A : . \ 2 ) .. , ..o x=1 y z-1
CAU 18: Trong khéng gian Oxyz, cho cac duong thang d:<y=1,d":<y=t" va A'T:I:T'
z=t =1+t

Goi (S) la mat cau co tam thudc A va tiép xuc véi hai duong thang d, d'. Phuong trinh cia (S) 1a

A (x-1)" +y*+(z-1)" =1. B. (x—2)"+(y-1)" +(z-2)" =1.
C. (x—gjz +(y—%)2 +(z—gj2 =%. D. (x—gjz +(y—%)2 +[z—gj2 =%.
x=t

CAU 19: Trong khong gian v6i hé toa d6 Oxyz, cho duong thang d :{ y =—1 va 2 mat phang (P) va (Q)
7=t

lan lugt ¢6 phuong trinh X+2y+22+3=0; x+2y+2z+7=0. Viét phuong trinh mat cau (S) co6 tam |

thudc dudng thang d , tiép xuic voi hai mat phang (P) va (Q).

A. (x+3) +(y+1) +(z-3)" =g. B. (x—3) +(y+1) +(z+3)' ==

O b
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C. (x+3)F +(y+1) +(z+3) :%. D. (x—3) +(y—1) +(z+3) :%.
CAU 20: Trong khéng gian Oxyz , cho dudng thang d :%2 :%:27_1 va diém 1(L-2;5). Lap phuong
trinh mat cau (S) tam | va cét duong thang d tai hai diém A, B sao cho tam giac IAB vudng tai | .

A.(S): (x—l)2 +(y+2)2 +(x—5)2 =40. B. (S): (x—l)2 +(y+2)2 +(x—5)2 =49

C. (8):(x=1)"+(y+2)" +(x~5)" =69. D. (S):(x=1)" +(y+2)" +(x—5)" =64.
CAU 21:Trong khong gian véi hé toa do Oxyz, cho mat cau (S) c6 tdm | thudc duong thing
A:%=yT+3:§. Biét ring mit cu (S) c6 ban kinh bing 22 va cit mit phing (Oxz) theo mot dwong
tron c¢d béan kinh bang 2. Tim toa d6 cua diém 1.

A 1(5-2;2), 1(-12,-2). B. 1(3-2;2), 1(0;-3;0).

C. 1(3-22), 1(52;10). D. 1(5;2;10), 1(0;-3;0).

CAU 22: Trong khdng gian véi hé truc toa do Oxyz, cho mat cau (S):x* +y®+z* +ax+by+cz+d =0 c6

X=5+t
ban kinh R=+19, duong thing d:{y=-2—-4t va mjt phing (P):3x—y-3z-1=0. Trong céc sb
z=-1-4t

{a;b;c;d} theo thir tw dudi ddy, s6 nao théa mén a+b+c+d =43, dong thoi tam | cua (S) thudc duong
thang d va (S) tiép xtc véi mit phang (P)?

A. {-6,-12,-14;75}.  B. {6;10;20;7}. C. {-10;4;2;47}. D. {3;5;6;29}.
CAU 23: Trong khdng gian véi hé truc toa do Oxyz cho hai mat cau (S,):x*+y*+2°+4x+2y+z=0;
(S,):x*+y®+2z°—2x—y—2z=0 cat nhau theo mot dudng tron (C) nam trong mat phang (P). Cho cac
diem A(L0;0), B(0;2;0), C(0;0;3). C6 bao nhiéu mat cau tam thuoc (P) va tiép xuc véi ca ba duong

thang AB, BC, CA?
A. 4 mat cau. B. 2 mat cau. C. 3 mit cau. D. 1 mit cau.

CAU 24: Trong khong gian Oxyz, cho duong thang (d):XT_lzyTH:E va mat phang

(P):2x+y-2z+2=0. Goi (S) la mat cau c6 tim nam trén dudng thang (d ), c6 ban kinh nho nhét, tiép
xuc Vi (P) va di qua diém A(l; —1;1). Viét phuong trinh mat cau (S)

A (S):(x+1) +(y—1)2 +2°=1. B. (S):(x—l)2 +(y+1) +2% =1.

C. (S):(x+1)° +(y+1)° +2% =1. D. (S):(x-1)" +(y-1)" +2? =1.
CAU 25 : Trong khdng gian véi hé toa ¢ Oxyz , cho diém A(L0;-1) va mit phang (P):x+y-z-3=0.

Goi (S) la mat cau c6 tam 1 nam trén mat phang (P), di qua diém A va goc toa do O sao cho dién tich

N

tam giac OIA bing - Tinh ban kinh R cua mat cau (S).
A. R=3. B. R=09. C. R=1. D. R=5.
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x=1+3a+at
CAU 26: Trong khéng gian véi hé toa do Oxyz , cho dudng thang A:Jy=—-2+t . Biét rang khi a
x=2+3a+(l+a)
thay doi ludn ton tai mot mét cau c6 dinh qua diém M (L1;1) va tiép xtc véi duong thang A . Tim ban kinh
mat cau do.
A. 5\3. B.4+/3. C.743. D.3.5.
CAU 27: Trong khdng gian véi hé toa o Ozyz cho cac mit cau (S, ), (S,), (S,;) ¢ ban kinh r=1 va lan
luot c6 tam la cac diém A(0;3;-1), B(-2,5-1), C(4;-L-1). Goi (S) la mit cau tiép xdc voi ca ba mat
cAu trén. Mat cau 6 c6 ban kinh nho nhat 1a

A. R=2{2-1. B. R=+10. C. R=2/2. D. R=410-1.

CAU 28: Trong khdng gian véi hé toa d6 Oxyz , cho mat cau (S):(x—l)2 +(y—2)2 +(z—3)2 =16. Goi M
la diém thudc mat cau (S) sao cho biéu thic A=2x,, -y, +2z, dat gia tri I6n nhét, gia tri biéu thtc
B=x, +Yy +2, bang.

A. 21 B. 3 C.5 D. 10
CAU 29: Trong khdng gian véi hé toa d6 Oxyz , cho mat cau (S):(x—l)2 +(y—2)2 +(z—3)2 =16. Goi M
la diém thudc mat cau (S) sao cho biéu thic A=2x,, -V, +2z,, dat gia tri 16n nhét, gia tri biéu thtc
B=x, +Yy +2, bang.

A. 21 B. 3 C.5 D. 10

CAU 30: Trong khong gian, cho bdn mat cau c6 ban kinh lan luot 12 2,3, 3, 2 (don vi d6 dai) tiép xuc ngoai
véi nhau. M3t cau nhé nhat tiép xic ngoai véi ca bdn mat cau néi trén c¢é ban kinh bang

A2 B3 c. L D. 2

9 7 15 11
A } A . s LA R . 4R - -5 -10 13 . L
CAU 31: Trong khdng gian véi hé toa @6 Oxyz, cho hai diém A(1;2;7), B 7;7;7 . Goi (S) lamat

cau tim | di qua hai diém A, B sao cho Ol nhé nhat. M (a;b;c) la diém thudc (S), gia tri I6n nhat cua

biéu thac T =2a—b+2c la
A. 18. B. 7. C. 156. D. 6.

CAU 32: Trong khong gian v6i hé toa do Oxyz, cho mat cau (S):(x—2)"+(y-1)"+(z-1)"=9 va
M (Xo; Yoi Z) €(S) sao cho A=x,+2y,+2z, dat gi4 tri nhd nhat. Khi d6 X, + Y, + 2, bang

A. 2. B. -1. C. -2. D. 1.
CAU 33: Trong khong gian voi hé toa 46 Oxyz , cho ba diém A(l; 0;0), B(O;Z;O) va C(O; 0; 3). Mt ciu
(S) ludn qua A, B, C va dong thoi cit ba tia Ox, Oy, Oz tai ba diém phan biét M, N, P. Goi H 1a

tryc tAm ctia tam giac MNP . Tim gié tri nho nhat cua HI véi | (4; 2; 2) .

A. 10 B. 7. C. 5V2. D. 25.
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CAU 34: Trong khéng gian véi hé truc toa dd6 Oxyz , cho mat cau (S):x*+y*+2*+2x—4y-2z=0 va
diém M (0;10). Mit phang (P) di qua M va cit (S) theo dudng tron (C) c6 chu vi nhé nhét. Goi
N (X,; Yo: Zo) 1 diém thude duong tron (C) sao cho ON =+/6. Tinh y, .

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

GIAI CHI TIET

CAU 1: Chon C
Goi toa d diem M (X;y;z). Khi d6 AM?+BM? =30
<:>(x—1)2+y2+(z+3)2+(x+3)2+(y+2)2+(z+5)2=30
& 2X+2y? +27° +4x+4y+162+18=0
S X+ Yy +2°+2x+2y+82+9=0
<:>(x+1)2+(y+1)2+(z+4)2 =9 la phuong trinh ctia m3t cau (S), ¢ tam 1(-1-1—4) va ban
kinh R=3.

CAU 2: Chon C
Goi J 1a trung diém AB = J(2;0;-1)
Tam giac ABO vudng tai O nén J 1a tam duong tron ngoai tiép tam giac OAB.
Goi | latam matcau (S), (S)qua cac diém A B,O.

Ta c6 duong thing 1J qua J vacoé mot VTCP 1a j =(0;1,0) nén c6 PTTS

X=2
y=b .1e(l)=1(2;b;-1),1A= b?+5= IA>/5 .D4u bing xay ra khi b=0
z=-1
Vay 1(2;0;-1).
CAU 3: Chon C.

Goi tam matcau la: 1(x; y; 0).
{IA:IB@ \/(x—1)2+(y—2)2+42:\/(x—1)2+(y+3)2+12
A=IC | J(x=1) +(y-2) +4 = (x=2) +(y-2)’ +F

- (y—2)" +42=(y+3)" +22
X*—2X+1+16=x*—-4x+4+9

@{10y=10©{x=—2 —1=2R :2\/(_3)2 +(_]_)2 +4° :2\/%.

2Xx=-4 y=1
CAU 4: Chon A
Goi | (a;b;c) 1a tam mat cau.
=+

Taco: {Ja—1=[c—1|(**) .
(a—l)2 :(a—2)2 +(b+2)2 +(c—5)2 (***)

b=-c
T‘ * **k .
r ):{b+c+2:0
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Xét b=—c:
“Tir (%) :{azc .
a+c=2
a=4
- Vé6i a=c thay vao (***)= {b=—4=R=[|a-1=3.
c=4
Tuong tu cac truong hop khac. Chon A.

CAU 5: Chon B ,
Goi H lahinhchiéucua | 1én A.

Taco: IH=d(1,A)=d(1,(P)).
Goi () lamit phang chira | vavudng goc A.
Ta tim duoc (ar):x+2y—2z-12=0.

Toadd H la giao diém cua (a) va (A) nén la nghiém cua hé phuong trinh:

X=1+t t=1
y=2t X=2
= :
z7=-1-2t y=2
X+2y—-2z-12=0 z=-3

Vay: H(2;2;-3). Bankinh R=IH =~/0? +3?+3* =32,

CAU 6: Chon A
Goi phuong trinh mdt cau (S) c6 dang: x* +y? +2z° —2ax—2by —2cz+d =0.
Vi (S) lamat cau ngoai tiép tir dién ABCD nén ta co:

22 +0%+0?°-2.a2-2b0-2c.0+d =0 _da+d=-4 a=1
02 +42+0?-2.2.0-2b4-2c0+d =0 —8b+d=-16 b=2
0°+0*+6°-2.a0-2h0-2c6+d=0 “ 1-12c+d =36 “e=3
22 +4*+6°—2.a2-2h4-2c6+d=0 —4a-8b-12c+d=-56  (d=0

= X +y*+22-2x-4y-62=0=1(L 2 3) va R=+14 =R =214 .
Vay: mat cau (S') cotam 1(L 2; 3) va R'=2v14:(x-1)" +(y-2)" +(z-3)" =56.
CAU 7: Chon A

Phuong trinh mat cau c6 dang: (S):x*+y? +z° —2ax—2by—2cz+d =0.

Do A, B, C va O thugc mit cau (S) nén:
4—-4a+d =0
9+6b+d=0
36-12c+d =0
d=0

< a=1, bz—g, c=3,d=0.

Do do, mit ciu c6 ban kinh bing: R =+/a’ +b® +¢® —d =%.

CAU 8: Chon B

Phuong trinh mat phéng (P):mx+ny+mnz—mn:0 <:>E+l+5=1.

n m
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Do A, B, C lan luot 1 giao diém ciia mt phing (P) véi cac truc toa dd Ox, Oy, Oz nén

A(n;0;0); B(0;m;0); C(0;0;1) khi d6 tim mat cau ngoai tiép tir dien OABC la I(%%%J
Theo dé baitacd m+2n=1<m=1-2n= | (2;1—22n %j .

Ban kinh mit cau ngoai tiép ta dién OABC la

1 1 2V 6 1 [6
R=0l ==+45n*-4n+2 ==,[5| n-= +—2—\/:.
2 2\} ( 5} 5 2\5

Vay ban kinh mat cau ngoai tiép tir dién OABC nho nhat khi n = % —=m :% =2m+n= g

CAU9: ChenC

Tacé H latryc tim tam gidc ABC = OH L (ABC).
That vay :

OC L OA
—OC L AB (1)
OC LOB

Ma CH L AB (vi H latruc tam tam gidc ABC) (2)
Tur (1) va (2) suy ra AB L(OHC) = AB LOH (*)

Tuong tv BC 1 (OAH) =>BC LOH . (**)

Tur (*) va (**) suy ra OH L (ABC).

Khi d6 mit cau tdm O tiép xtc mat phang (ABC) c6 ban kinh R=0H =3.

Vay mat cau tam O va tiép xUc v6i mit phang (@) 1a (S):x* +y? +2z? =9.
CAU 10: Chon A

Puong thang d, di qua diém M, (1;1; 0) va ¢6 véc to chi phuong u?l = (0; O;l) :

DPuong thang d, diqua diém M ) (2; 0;1) va ¢0 véc to chi phuong @ = (0;1;1) .

Goi | latdm caa matcau. Vi | € A nén tatham sé héa | (1+t;t;1+t), tir do

IM, =(-t1-t;-1-t),  IM, =(1-t;~t;-1).
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Theo gia thiét taco d(1;d,)=d(1;d,), twong duong véi

[Miug] [Mav ]  Ja-ofee o0t
Uy, 1 J2

=t=0

Suy ra 1(1;0;1) va ban kinh mat cau 1a R=d(1;d,) =1. Phuong trinh mét cau cn tim Ia
(x—l)2 +y2+(z —1)2 =1.

CAU 11: Chgn A
X=2+06t
* Goi d la duong thang di qua A vavudng goc véi (P).Suyra d:{y=5+3t
z2=1-2t
* Vi H Ia hinh chiéu vudng géc cua A trén (P) nén H =d N (P).
Vi Hed nén H(2+6t;5+3t;1-2t).
* Mat khac, H e (P) néntaco: 6(2+6t)+3(5+3t)-2(1-2t)+24=0=t=-1
Do d6, H(—4;2;3).
* Goi I,R lan luot 13 tdm va ban kinh mit cau.
Theo gia thiét dién tich mat cau bang 7847, suy ra 47R* =7847 = R =14,
Vi mit cau tiép xdc véi mat phang (P) taiHnén IH L (P)=1ed.
Do d6 toa do diém | c6 dang | (2+6t;5+3t;1-2t), véi t=—1.
* Theo gia thiét, toa d6 diém | thoa man:
§0 (P 14 6(2+6t)+3(5+3t)—2(1-2t)+ 24 1 [[t=t
{ (P)=14 Je+3 2y sllt=s ot

Al <14
J(6t) +(3t) +(-2t)’ <14 —2<t<2

Do do: 1(8;8;-1).
* VVay phuong trinh mit ciu (S):(x—8)" +(y—8)" +(z+1)" =196.
CAU 12: Chon A
X=2+t
e Aly=t A, diquadiém A(2;0;,-3) va co vecto chi phuong a, = (1;1;4).
z=1-t

* Giastr 1(2+t;t;1-t)e A, latmva R 1a ban kinh ciia mét cau (S).

. S Al,a, _
* Taco: Al =(t;t;4—t) = [ Al,a, | = (5t—4;4—5t;0) = d(I;AZ)z‘[ ‘_TJ‘ :|5t3 4
a‘2
2+t—2t—-2(1-t)+10| [t+10|
d(l,(P)) = = .
(1) Vi+4+4 3
—
* (S) tiép xtc véi A, va (P) < d(I,A,)=d(1,(P)) < I5t—4=[t+10 < | 2 .

t=-1
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2 2 2
o Veit="' = I(l—l;z;—Ej, R=" :(S):(x—l—lj +(y—zj +(Z+Ej _8t
2 2°2° 2 2 2 2 2) 4
o Véit=-1= 1(1-12),R=3 = (S):(x-D)*+(y+1)*+(z-2)* =9.

CAU 13: Chon B

Mt cAu tiép xtic mat phang nén ban kinh mat cau la: r=d(1,(P))=

o

Vay phuong trinh mat cdu 1a: (x—1)" +(y-1)" + 2% = 2,

6
CAU 14: Chon B ’
Goi | la tam duong tron noi tiep tam giac OMN .
Ta 4p dung tinh chit sau: “Cho tam giac OMN voi | 14 tam duong tron noi tiép, ta co

alO+b.IM +cIN=0,véi a=MN, b=ON, c=OM .

2 2 2
Taco OM =~/22 +22 +12 =3, ON :J(%sj {fj +(§j _4

oG G

50+42+&( j
3

! 3+4+5

5.0+4.2+3.(gj

510+4.IM +3.IN =0 < Yy, = 37445 =1
+4+

50+4.2+ 3[2)

' 3+4+5

Mt phang (Oxz) ¢6 phuong trinh y=0.
Mt ciu tiép xtic véi mat phang (Oxz) nén mat cau co ban kinh R=d (1,(Oxz))=1.

Vay phuong trinh mét cau la: x* +(y —1)2 +(z —1)2 =1.

CAU 15: Chon A
Céach 1:

Goi (a):x+ay+bz+c=0 lamat phang théa yéu cau bai toan.
CD=(4;2;-4). CD/[()=CD Ln=CD.n=0 ( n=(La;b) 1a vecto phap tuyén cua («))
=4+2a-4b=0=>a=2b-2 (1)
(@) tiép xtc (S,) nén
[1+2a-3b+¢|
d(A(a))=83c —
e

(«) tiép xtc (S,) nén

=3 [1+2a-3b+c[=3V1+a’+b® (2)
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3 2+§a—2b+c 3
d(B?(“))=§C> Nvons =§<:>|3+3a—b+2c|:3x/1+a2+b2 ©)

1+2a—-3b+c=3+3a-b+2c
1+2a-3b+c=-3-3a+b-2c
a+2b+c+2=0 O |20-2+2b+c+2=0 c=-4b (4)
& & &
5a—4b+3c+4=0 |10b-10—-4b+3c+4=0 c=2-2b (5

Tur (2) va (3) tacd [1+2a—3b+c|=[3+3a-b+2c| c{

Tir (1), (2), (4) = [1+4b—4-30—4b| =31+ (2b—2)’ +b? <> |-30—3|=3J5b7 —8b +5

b=2=a=2,c=-8

<b?+2b+1=5b*-8b+5< 4b*-10b+4=0< 1
b:§:>a:—l;c:—2

Tir (1), (2), (5) = [1+4b—4-30+2-2b[=3y/1+ (20— 2)° +b? & |-b—1|=3\5b7 ~8b+5
&b +2b+1=9(5b” —80+5) <> 44b” —74b+44 =0. Phuong trinh v6 nghi¢m.
Mat khédc CD//(a) nén C,D ¢(«a) nén (a):x+2y+2z-8=0.

A

Cach 2:

Tacd6 AB=—— ma R +R, =3+

33
2

N W

9 . N N
=5 nén hai mat cau cat nhau theo mot duong tron giao
tuyén.

Goi | =ABN(a) véi () la mat phang théa man bai toan. Ha BH, AK vudng goc véi mit
phing ().

Khi d6 tacé | namngoai AB va B la trung diém Al vi R, =

N W
N |-

R < BH :%AK.

Suyra 1(212).

Goi (a):a(x—2)+b(y-1)+c(z-2)=0.

Vi (@)/ICD ma CD =(4;2;-4) néntacé 2a+b—2c=0 <b=2c-2a

Khi do
a=2c=b=-2c

=3 ?=a’+(2c-2a) +c?
<(c+a) =a’+(2c-2a) +C©a:%c:>b:c

- |-a+b-5¢|
Va? +b? +¢?

Ta ¢6 hai truong hop :

1) b=—2c;a=2c =(a):2c(x-2)-2c(y-1)+c(z-2)=0<=2x-2y+z-4=0

d(A;(a)):3

Mt khac CD//(a) nén C,D ¢ (a) = loai truong hop trén.
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2) b:c;a:%c :>(a):%c(x—2)+c(y—1)+c(z—2)=0<:>x+2y+22—8:0

Kiém tra thdy C,D ¢ () nén nhan truong hop nay.
Vay (a):x+2y+2z-8=0.

CAU 16: Chon D

CAU 17 :

Goi 1(a;b;c),r lan luot la tm va ban kinh ciia mét cau. Do mat cau tiép xtc véi (P)nén ta co
) ‘2ma+(m2 +1)b+(m2 —1)c—10‘ ) ‘(b—c)m2 +2ma+b—c—10‘
)- (12 R

(b+c—r\/§)m2+2ma+b—c—r«/§—10:0 (1)

r=d(1,(P)

b+c)m? +2ma-+b—c—10/=r(m? +1)y2
(b+c)m?+2ma+b-c-10[=r(m*+1)v2 < (b+c+rv2)m+2ma+b—c+ry2-10=0 (2)

THA1: (b+c—r\/§)m2+2ma+b—c—r\/§—10:0 (1)

Do m thay doi van c6 mt cau c6 dinh tiép xtc véi (P) nén y8u cau bai toan tro thanh tim diéu
kien a,b,c sao cho (1)khong phu thuoc vao m. Do do (1)luén dang voéi moi
b+c—ry/2=0
<<a=0
b-c-ry2-10=0
b=rvy2+5=0
2
&<a=0 Suy ra I(O;5+r\/§;—5):>(5):x2+(y—5—r\/§) +(z+5)2=r2.
c=-5

r=22

r=10J2

TH2: (b+c+ r\/§)m2+2ma+b—c+ rv2-10=0 lam twong tu THI1 (trwong hop nay khéng
thoa dé bai )

Tom lai: Khi m thay doi, ton tai hai mat cau cé dinh tiép xtic véi mat phang (P) va cung di qua

Lai c6 Ae(S) nénsuy ra: 4+(—11—5—r\/§)2 =2 o r?2-1242r+40=0<

A Vva c6 tong ban kinh 1a: 124/2 suy ra

Chon D
Goi 1(m;0;0) la tm mat cau c6 ban kinh R, d,, d, 1a cac khoang cach tr 1 d@én (P) va (Q).
. m+1] |2m -1
Taco d :|— vad, =
1 \/6 2 ,\/6
2 2
Theo d& ta co  Jd2+4=/dZ+r? @\/_m +§m+1+4:\/4m —64m+1+r2

< m?-2m+2r:-8=0 (1).
Yéu cau bai todn twong duong phuong trinh (1)cé ding mot nghiém m <:>1—(2r2—8)=0

32

2

2 9
r —E(;)r
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CAU 18: Chon A
X=1+m
buong thang A c6 phuong trinh tham s6 1a: A:Jy=m . Goi | la tam mat cau (S) ta co
z=1+m

I(m+Lm;m+1).
Puong thang d di qua A(L1;0) va c6 vécto chi phuong u, =(0;0;1) = Al =(m;m-1,m+1).

Puong thang d di qua B(2;0;1) va c6 vécto chi phuong u, =(0;1,1) = Bl =(m-1Lm,m).

Do (S) tiép xdc véi hai duong thang d, d’ néntaco: d(1;d)=d(1;d")=R
Jm-2+m? \[(m-1) +(m-1)’

[] ] _ _ o

T &

U

= 1(1,0;1) v R=1. Phuong trinh ciia mat cau (S) 1a (x—1)" +y* +(z 1) =1.
CAU 19: Chon B
Taco l ed = | (t;—l;—t).Mét cau (S) tiép xuc voi (P) va (Q) khi va chi khi
d(1:(P))=d(1:(Q))
t-2-2t+3 |t-2-2t+7|
NP +22422 1242242
< [L1-t|=5-t|

=t=3

3-2-2x3+7 2

J2i22122 3

Vay toa d6 tim mit cdu 1 1 (3;-1-3) véi ban kinh R=d(1;(Q))

CAU 20: Chon A.

v
=
Q-
>
o
—
>
(I
>
(o]
o
[T
="
e
o
o
<
—~~
L
o
H
N—"
<
g)/
o
O
3
O |
= |
<
o~ |
o
-+
Q
o
=
Pk >
e
=
§
UQ
—
Q}A
[aui]
Il
—~
w
[*2]
N
N—"

Goi H lahinh chiéu cua | trén duong thang d taco IH =d(1,d)=

(et [.4]
IM =(1,2;-4), u=(3;6;2) IH =d(l,d) = H =4/20.
u
Theo d bai ta c6 tam giac IAB vudng can tai | nénlA=IH+2=+/40.
Viy phuong trinh mat cau (S) la (S):(x—1)2+(y+2)2+(x_5)2 —40 .
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CAU 21:Chen C

X y+3

Mt phang (Oxz):y:O.IeA:I: O = 1 (t;-3+t;2t).

z
2
Goi H la hinh chiéu cia I I&n mat phang (Oxz). R, r lan luot Ia ban kinh mét cau va ban kinh
dudng tron giao tuyén. Theo bai taco IH =d (1,(Oxz))=vR*-r? =y/8-4=2.

-3+t {t =1
oS—=2s

1 t=5
Véi t=1=1(1-2;2), véi t =5=1(5;2;10).

CAU 22: Chon A.
Taco | ed = I(5+t;-2-4t;-1-4t).

t=0

Do () tiép xtic véi (P) nén d(l;(P))zR=\/1_9<:>|19+19t|=19<:>L_ )

2 2 2
Mt khac (S) c6 tam |(-%;—g;—gj; bén kinh R:\/w—d =19

Xétkhi t=0=1(5;-2;-1)= {a;b;c;d} = {-10;4;2;47}

2 2 2
Do %—d #19 nén ta loai truong hop nay.

Xétkhi t=2= {a;b;c;d} ={-6;-12;,-14;75}

2 2 2
Do #—d =19 nén thoa.

CAU 23: Chon A
Mit phang (P) chira duong tron (C)cé phuong trinh la: 6x+3y+2z=0.

Mat phang (ABC) c6 phuong trinh Ia: %+%+%:1c>6x+3y+22—6:0.

Do d6 (P)//(ABC).

Mt cau (S) tiép xdc voi ca ba duong thang AB, BC, CA s& giao v6i mat phang (ABC) theo
mot dudng tron tiép xuc véi ba duong thang AB, BC, CA. Trén mit phang (ABC)cd 4 duong
tron tiép xdc véi ba duong thaing AB, BC, CA d6 1a duong tron noi tiép tam giac ABC va ba
duong tron bang tiép cac goc A, B, C. Do d6 c6 4 mit cau c6 tam nam trén (P) va tiép xtc voi
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ca ba duong thang AB, BC, CA. Tam cua 4 mit cau la hinh chiéu cua thm 4 duong tron tiép
x(c véi ba duong thang AB, BC, CA 1&n mat phang (P).
CAU 24: Chon B
Goi I, R lan luot Ia tm va ban kinh cia mat cau(S). Taco: 1 (d).
= 1 (1+3t;-1+t;t) = Al =(3t;t;t-1). (S) tiép xdc voi (P) va A nén ta co:
5t +3 , t=0
:T:>37t -24t=0< ) 24 .
37
Do mat cau (S) c6 ban kinh nho nhét nén ta chon t=0, suy ra 1(1,-10),R=1.

Vay (S):(x—l)2 +(y+1)2 +2°=1.

R=Al = d(u,(p))

CAU 25 : Chen A
Goi 1(a;b;c)

Taco IA=10=R < hinh chiéu cia | Ién OA la trung diém H (%;0;%1] cua OA.

1 1 1Y A e
SAOIA:EIH.OAZE\/(a—Ej +b2+(c+§j . 12+02+(_1)
AT

5 E\/a2+b2+c2—a+c+%.\/§ < 17=2a’+2b*>+2c*-2a+2c+1

< 2a°+2b*+2c?-2a+2c-16=0.

Ol =1A JaZ +b? +¢? =\/(a—l)2 +b? +(c+1)’

Theo bai ra ta c6 SAom:g < 12a’+2b%+2c¢*-2a+2c-16=0
Ie(P) a+b-c-3=0
a-c-1=0 (1)
oqa’+b’+c?—a+c-8=0(2).
at+b-c-3=0 (3)
Te () va(3) tacs 10 ST 127 thévio (2) tacs
" b=2 b=2 ' °
) c=-2 1(-12;-2)
(c+1) +4+c’—(c+1)+c-8=0 < = =0l =R=3.
c=1 1(2;2;1)
CAU 26:
Chon A
- M
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Xx=1+3a+at
T duong thang A:<y=—-2+t = X+y—-2+3=0

x=2+3a+(l+a)
Taco A ludn qua diem A(L-5;-1) co dinh va A nam trong mit phang(P):x+y—-z+3=0
Mat cau tiép xtc véi duong thang A v6i moi a . Nén mat cau tiép xc mat phang (P) tai A.

X=1+t
Puong thang 1A qua A vavudng goc(P) c6 phuong trinh < y=-5+t = I(1+t;-5+t;—-1-t)
z=-1-t

Ma 1A= IM <t +t2 +t2 =t2 + (t—6)> + (t + 2)> <= t =5 vay 1(6;0;—6) = R=IM =53
CAU 27: Chon D

Tacod AB=+8, AC=+/32, BC=+/40 nén tam gidc $ABCS$ vudng tai A. Goi | 1a trung diém cua
$BCS, khi do IM =IN =1P=+410-1. Do d6 mit ciu (S) thoa man d& bai la mat cau c6 ban kinh
R=410-1.
CAU 28:
Tacod A=2x, — Yy +2Zy =2(Xy —1)— (Y —2)+2(z,, —3)+6

< (2424 2°)((x-1) +(y-2)" +(2-3)") +6-3.4+6=18.

Xy =1+2t
T \ Xy -1 y,—-2 z,-3 \ .
Dau bang xay ra khi > T T3 =t>0=1Y, =2-t , thay vao phuong trinh (S)
Z, =3+2t
ta dugc: 4t2+t2+4t2:16:>t:g.Do do M(l—?};g;% va B=x, +Y, +2z, =10.

CAU 29: Trong khdng gian véi hé toa dd Oxyz , cho mit cau (S):(x—l)2 +(y—2)2 +(z—3)2 =16. Goi M
1a diém thuoc mat cau (S) sao cho biéu thac A=2x,, -V, +2z,, dat gia tri 16n nhat, gia tri biéu thuc
B=x, +Yy +2, bang.
A. 21 B. 3 C.5 D. 10
Loi gidi
Chon D
Taco A=2x, — Yy +2Zy =2(Xy —1)— (Y —2)+2(z,, —3)+6

s\/(22+12+22)((x—1)2 +(y—2)2+(z—3)2)+6:3.4+6:18.
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Xy =1+2t
Au b3 ; X -1 yyw-2_7,-3 5 X
Dau bang xay ra khi =1 3 =t>0=4y, =2-t , thay vao phuong trinh (S)
Z, =3+2t
ta duoc: 4t2+t2+4t2:16:>t:g.Do do M(l—;;g;% va B=x, +Yy, +2, =10.

CAU 30: Chon D
Céach 1:
Goi AB,C,D la thm bén mit ciu, khéng mat tinh tong quat ta gia st AB=4,
AC=BD=AD=BC=5. Goi M,N lan luot 13 trung diém cua AB, CD. D& dang tinh duoc
MN =2+/3. Goi | 1a tam mit ciu nhé nhat véi ban kinh rtiép xdc véi bén mat ciu trén. Vi
IA=1B,IC = ID nén | nim trén doan MN .

2
Pit IN=x,taco IC =+ +x% =3+r , IA=\/22+<2\/§—X) —24r

2
Tir d6 suy ra 3 + x° —\/22+(2\/§—x)2 :1<:>x:% ,suyrar= /32+£%] —3:1—61

Céach 2

Goi A, B la tdm qua cau ban kinh bang 2. C,D la tdm qua cau ban kinh bang 3. | 1a tdm qua
cau ban kinh x.

Mt cau (1) tiép x(c ngoai véi 4 mit cau tim A,B,C,Dnén IA=1B=x+2, IC=ID=x+3.
Goi (P), (Q) lan lugt Ia cac mit phang trung truc doan AB va CD.

IA=1B=1¢(P)
{IC: ID=1¢(Q)
Ta dién ABCD c0 DA=DB=CA=CB=5 suy ra MN la duong vudng goc chung cia AB va
CD, suyra MN =(P)n(Q) (2).

Tu (1) va (2)suyra | e MN

= 1¢(P)n(Q) (1).
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Tam gidc 1AM c6 IM =IA = AM? = [(x+2)’ -4
Tam gidc CIN c6 IN =+/IC* —~CN? = J(x+3)° -9.
Tam giac ABN c6 NM =+/NAZ—AM? =12

6
S 3)° -9 2 —4=12=x=—.
uy ra \/(x+ ) +\/(x+ ) V12 = x T

CAU 31: Chon A
Tam | mit cau (S)di qua hai diém A, B ndm trén mat phang trung truc ciia AB . Phuong trinh
mét phang trung truc ciia AB 1a (P):x+2y+3z-14=0.
Ol nhé nhat khi va chi khi | 1a hinh chiéu vudng goc ciia O trén mat phang (P).
x=t
Puong thang d qua O va vudng goc véi mat phang (P) c6 phuong trinh {y =2t.
z2=3t
Toa do diém | khi d6 tng voi t 1a nghiém phuong trinh
t+22t+33t-14=01t=1=1(123).
Ban kinh mat cau (S) 1a R=1A=4.
Tu T=2a-b+2c=2a-b+2c-T=0,suyra M thuoc mit phang (Q):2x—y+2z-T =0.
Vi M thudc mat cau nén:

4(15(Q)) <R = 2.1-2+2.3-T]|
22 4 (-1)" +2°

<4 <[6-T|<12<—6<T <18.Vay maxT =18.

CAU 32: Chon B
Taco: A= X, + 2y, +22, < X, +2Y, +22,— A=0 nén M e(P):x+2y+2z-A=0,
do d6 diém M 1a diém chung cta mt cau (S) v6i mét phang (P).
Mit cau (S) c6tam 1(2;11) va ban kinh R=3.
|6—A|

Tén tai diém M khi va chikhi d(1,(P))<R < <3< -3<A<15

Do d6, véi M thudc mit cau (S) thi A=x, +2y,+2z,>-3.
Déu dang thirc xdy ra khi M 1a tiép diém cta (P):x+2y+2z+3=0 véi (S) hay M 1a hinh
Xo+2Y,+22,+3=0 t=-1

h.A 5 | IA (P) S M( ) t N X() 2 |‘t x() 1
en .ouy ra XO’ iz 1103: ——
cnieu cua y yO 0 yo — '| + :Zt yO 1

Viy =X, +Y, +2,=-1.
CAU 33:Chgn A
Goi M (m;0;0), N(0;n;0), P(0;0; p).
Goi E la tim mit cau (S), R 1a ban kinh mat cu (S).
Goi K 1a trung diém AM ,tac6d: EK L AM .
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Ta c6 : OMOA = (OK + KM ) (OK + K&) = (O + KNI ) (OK - KM)) =OK* - KM

=0OE?-KE*-KM? =0OE*-R?

Chirng minh tuong tu ta c6: ON.OB = OE? —R?, OP.OC = OE2 — R?

—OM.OA=ON.OB=0P.OC = m.1=n.2= p.3

Ta c6: phuong trinh mit phing (MNP):1+X+£=1 hay X,2y,382
m n p m m m

< X+2y+3z-m=0 = vecto phap tuyén cua (MNP) la ﬁ:(l; 2;3).

Vit dién OMNP c6 3 canh tir O d6i mot vudng goc nén OH J_(MNP)

XY _Z (6 dinh).
1 2 3

Vay HI nh6 nhit khi H 1a hinh chiéu cia | 1&n OH

Khi d6 :

Phuong trinh mit phang qua | vavudng géc OH 1a: x+2y+3z-14=0,
= H(123) = IH =410

= phuong trinh duong thang (OH)

CAU 34: Chon B
Mt ciu (S) ¢6 tam 1(~12;1), ban kinh R=+/6.

Ban kinh dudng tron (C) r=+/R*~d? =\6-d?* véi d =d(1,(P))
Chuvi (C) nho nhét khi va chi khi r nho nhat <> d Ién nhat

Tac6 d <IM =d,, =IM < (P) diqua M vavudng géc IM

(P) diqua M (0;1,0), vanhan IM =(1-1-1) lam VTPT
=(P):x—(y-1)-z=0=x-y-z+1=0

Tacotoadd N thoahé

X2+ y2+7°+2x-4y—-27=0 [2x-4y-27=-6 y=2
X—y-2z+1=0 SIX—y-2+1=0 < ix=y+z-1 =y=2

X*+y*+2°=6 X*+y*+2°=6 X*+y*+2°=6
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CHU PE 3: PHUONG TRINH MAT PHANG (LOALI 1)

VI DU 1: Trong khdng gian véi hé truc toa d6 Oxyz , cho cac diém A(0;1;1),B(2;,-1,2),C(5;,-3;1). Tim
toa d6 diém E sao cho tir giac ABCE theo thi tu d6 14p thanh mot hinh thang can voi day AB, CE.
A. E(3-10). B. E(-13;-2). C. E(7;5-2). D. E(33-1).

Chon B Loi giai

A I B

J 4\

e Goi mat phang (P) 1a mat phang trung truc cua doan AB.Khi d6 mit phang (P) di qua trung diém

I (1; O;gj cuadoan AB va ¢ véc to phéap tuyén AB = (2;-2;1)nén phuong trinh ctia mt phang

(P):4x—4y+2:-7=0.
X=5+2t
e  Phuong trinh dudng thang EC: <y =-3-2t.
z=1+t

e Goi H 1a giao diém cua duong thang EC va mit phang (P) khi ¢6 H [2;0;—%)

o suyra E(-13;-2).

VI DY 2: Trong khong gian véi hé truc toa do Oxyz, cho hai mat phang (P) va (Q) lan lugt 6 phuong
trinh 1a x+y-z=0, x—2y+3z=4 va diém M (L-2;5). Tim phuong trinh mit phang (&) di qua
diém M dong thoi vudng goc véi hai mat phang (P), (Q).

A.5x+2y—-z+14=0. B. x—-4y-3z+6=0. C. x—4y-3z-6=0. D. 5x+2y-z+4=0.

Loi gisi
Chon B
Vecto phap tuyén caa (P) 1a n, =(L14-1).
Vecto phap tuyén caa (Q) 1a n, =(L-2;3).
n=n;n, |=(L-4-3)
Vi (e) vudng géc véi (P) va (Q) nén (a) c6 vecto phap tuyén la n.

Mit phang (er) ¢6 phuong trinh 1a 1(x—1)—4(y+2)—3(z—-5)=0 hay x—4y-3z+6=0.
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VI DY 3:Trong khong gian (Oxyz), cho hai diém A(0;8;2), B(9;—7;23) va mit cau (S) c6 phuong
trinh (S):(x=5)" +(y+3) +(z—7)° =72. Mat phang (P):x+by+cz+d =0 di qua diém A va tiép
x(c voi mat cau (S) sao cho khoang cach tir B dén mat phang (P) lon nhat. Gié tri ciia b+c+d khi
dola

A b+c+d=2. B. b+c+d=4. C. b+c+d=3. D. b+c+d=1.

Loi giai
Chon C
Vi Ae(P) nénta 8b+2c+d =0 <d =-80—2c = (P):x+by+cz—(8b+2c)=0.

Do (P) tiép xtic voi mat cau (S) nén d(1;(P))=R @w:&@.

V1+b?+c?
Ta cb: d(B_(P))_|9—7b+23c—8b—2c|_\(5—11b+5c)+4(1—b+4c)\
. ’ J1+b? +c? V1+b? +c?
5-11b+5¢|  [L-b+4c| [1-b+4c|
o d(Bi(P)) < +4 o d(B;(P))<6v2 +4-— L
( ()) J1+b2+¢2  J1+b%+c? ( ()) J1+b%+c?
Cosi-svac (1+1+16)(1+b* +c?)
d(B;(P))<6v2 4\/ d(B;(P))<18V2.
= ( ( )) + \/1+b2+C2 < ( ( ))
1=—b=% b=-1
Dau “=" xay ra khi |5_1lb+5c|_6ﬁ© Zzé(l)
V1+b?+c? N

Vay P =182 khi b+c+d =3.

VI DU 4: Trong khdng gian véi hé truc toa do Oxyz, cho hai diém A(L10), B(0;-12). Biét rang co

hai mit phing cung di qua hai diém A, O va ciing cach B mdt khoang bang /3. Vécto nao trong cac
vécto dudi ddy 1a mot vécto phap tuyén cua mot trong hai mat phang dé.

A n=(L-1-1). B.n=(L-L-3). C.n=(L-L5). D. n=(3-1-5).
Loi giai
Chon C
X=t
Phuong trinh dudng thang qua hai diém A, O codang {y=t < {)Z( - g - O.
z=0

Goi (P) la mit phang cung di qua hai diém A, O nén (P): m(x—y)+nz=0, m*+n?>0. Khi

d6 vécto phap tuyén cua (P) c6 dang n=(m;-m;n).

m
a1
m+2n

Taco d(B,(P)):ﬁ@Q:\@ o2m?—4mn-n =0 | .

Jm? +m? +n? m_1

n 5

~ A , , J4 , ~ - 2 , s 1 -1 n
Vay mét vécto phap tuyen cua mot trong hai mat phang dé la n= (E n;? n; n) = g(l; -1, 5) .
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VI DU 5:Trong khong gian v&i hé toa do Oxyz, cho hai diém A(0;-10), B(L,L-1) va mat cau
(S):x*+y*+2°—2x+4y—2z-3=0. Mat phang (P) diqua A, B va cit mit cdu (S) theo giao tuyén

1a dudng tron ¢6 ban kinh 16n nhét c6 phuong trinh 1a
A. x-2y+3z-2=0. B. x-2y-3z-2=0. C. x+2y—-3z-6=0. D. 2x-y-1=0.

Loi gigi
Chon B
Dé (P) cét (S) theo giao tuyén 1a dudng tron c6 ban kinh 16n nhat thi (P) phai qua tim
1(1;,—2;1) cua (S).

Tac6 Al = (L—L1), BI = (0:—3;2) = n, =| Al,BI | = (1,-2;-3).
1(x-1)—-2(y+2)-3(z-1)=0<x—-2y—-3z-2=0

BAI TAP REN LUYEN
CAU 1: Viét phuong tinh tong quat cia mat phang (o) di qua giao tuyén cua hai mat phang
(B):2x—y-2-1=0, (B,):3x—y+z-1=0 vavudng géc véi mit phang (B;): x—2y—z+1=0.
A. 7x+y+9z-1=0. B. 7x—-y-9z-1=0.
C. 7x-y+9z-1=0. D. 7x+y-9z2-1=0.

CAU 2: Trong khdng gian Oxyz , cho ba diém A(3;0;0), B(L2;1) va C(2;-12). Biét mat phang qua B,
C vatam mat cau noi tiep tir dién OABC c6 mot vecto phép tuyén la (10;a;b). Téng a-+b la:

A -2 B. 2 C.1 D. -1
CAU 3:Trong khéng gian véi hé truc toa do Oxyz, cho diem M (1,2;5). S6 mit phang («) di qua M va
cat cac truyc Ox, Oy, Oz tai A, B, C sao cho OA=0B =0C (A, B, C khong tring véi gic toa do O)

la
A. 8. B. 3. C.4. D. 1.

CAU 4: Viét phuong trinh mat phing (P) song song véi (Q):2x—y-2z+4=0 va cach diém
A(-1;2;-3) mot khoang bang 2.
A.(P):2x-y+2z=0. B. (P):2x-y-2z-4=0.
C.(P):2x-y-2z+8=0. D. (P):2x—y+2z-8=0.

CAU 5: Trong khong gian véi hé toa do Ozyz cho diém A(2;-1-2) va dudng thang (d) c6 phuong trinh
x-1 y-1 z-1
1 -1
tir dwong thang d t6i mat phang (P) 1a I6n nhét. Khi d6 mat phang (P) vudng géc véi mat phang nao sau
day?
A x-y-6=0. B. x+3y+2z+10=0. C. x-2y-3z-1=0. D. 3x+z+2=0.

. Goi (P) la mat phing di qua diém A, song song véi duong thang (d) va khoang cach

CAU 6: Trong khong gian véi hé truc Oxyz, cho hai diém M (0;-12), N(-113). Mot mat phang (P) di
qua M, N sao cho khoang cach tir diém K (0;0;2) dén mit phang (P) dat gia tri I6n nhat. Tim toa do

vécto phap tuyén n cua mat phing (P).
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A.n=(L-11). B. n=(L1-1). C. n=(2-11). D. n=(21-1).

CAU 7: Trong khong gian Oxyz, cho diém H (12;3). Mt phang (P) di qua diém H, cit Ox, Oy, Oz tai
A, B, C saocho H latruc tim cua tam giac ABC . Phuong trinh cua mat phang (P)la

A. (P):3x+y+2z-11=0. B. (P):3x+2y+z-10=0.

C. (P):x+3y+2z-13=0. D. (P):x+2y+3z-14=0.
CAU 8: Trong khong gian véi hé toa d6 Oxyz cho diém E(8;1;1) .Viét phuwong trinh mat phang («) qua E
va cat nira truc duong Ox,0y,0z lan luot tai A,B,C sao cho OG nho nhéat véi G 1a trong tm tam giac

ABC.
A X+y+2z-11=0. B. 8x+y+2z-66=0.

C. 2x+y+2-18=0. D. Xx+2y+2z-12=0.
CAU 9 :Trong khdng gian véi hé toa d6 Oxyz , cho ba diém A(3;-3;2), B(-2;—-15) va C(3;2;,—1). Goi
(P) la mat phang qua A, truc tm cta tam gidc ABC va vudng goc véi mat phang (ABC). Tim phuong
trinh mat phang (P).

A.5x+3y+4z2-22=0. B.5x+3y+4z-4=0.

C.5x+3y-6z+16=0. D.5x+3y-6z-8=0.
CAU 10: Trong khong gian Oxyz, cho mat phang (P):2x+y-2z+1=0va hai diém
A(L-2;3),B(3;2;-1). Phuong trinh mat phang (Q) qua A, B vavudng goc véi (P) 1a

A. (Q):2x+2y+3z-7=0. B. (Q):2x—2y+3z-7=0.

C. (Q):2x+2y+3z-9=0. D. (Q):x+2y+3z-7=0.

CAU 11: Trong khdng gian véi hé truc toa dd Oxyz, mt phang (P) di qua hai diém A(0;10), B(2;3,1)
va vudng goc vaoi mit phang (Q):x+2y—z =0 phuong trinh Ia

A. 4x+3y—-2z-3=0. B. 4x—-3y-2z+3=0.

C. x-2y-3z-11=0. D. x+2y-3z+7=0.

CAU 12 :Trong khong gian véi h¢ truc toa dd Oxyz, cho hai diém A(L-15) va B(0;0;1). Mat phang (P)
chira A, B vasong song véi truc Oy c6 phuong trinh la

A. 4x+y-z+1=0. B. 2x+z-5=0. C. 4x—z+1=0. D. y+4z-1=0.
CAU 13: Trong khong gian véi hé toa o6 Oxyz, mit phiang (P):ax+by+cz—27=0 qua hai diém
A(3;2;1), B(-3;5;2) vavudng goc véi mat phang (Q):3x+y+z+4=0.Tinhtong S=a-+b+c.

A S=-2. B. S=2. C.S=-4. D. S=-12.

CAU 14: Trong khong gian véi hé trucOxyz , cho hai diém M (12;1); N(=10;-1). C6 bao nhiéu mat
phingqua M, N cét truc Ox, truc Oy lan luottai A, B (A=B) sao cho AM =+/3BN .

A 1l B. 2. C. 3. D. V6 sb.
CAU 15: Trong khong gian véi hé toa do Oxyz, cho céc diém A(-1-2;0), B(0;-4;0), C(0;0;-3).

Phuong trinh mat phang (P) nao duéi day di qua A, géc toa dd O va cach déu hai diem B va C?
A. (P):2x-y+3z=0. B. (P):6x—-3y+5z=0.
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C. (P):2x-y-3z=0. D. (P):—6x+3y+4z=0.

CAU 16: Trong khdng gian véi hé toa do Oxyz , biét mat phang (P):ax+by+cz+d =0 véi c<0 di qua
hai diém A(0;1,0), B(L0;0) va tao véi mat phang (yOz) mot goc 60°. Khi d6 gia tri a+b+c thugc
khoang nao dudi day?

A. (0;3). B. (3,5). C. (58). D. (811).
CAU 17:Trong khdng gian véi hé toa do Oxyz , viét phuong trinh mét phang (P) di qua diem A(L11) va
B(0;2;2) ddng thoi cat cac tia Ox, Oy lan luot tai 2 diém M, N (khong triing véi goc toa do O) sao cho
OM =20N .

A. (P):3x+y+22-6=0. B. (P):2x+3y—-z-4=0.
C. (P):2x+y+z-4=0. D. (P):x+2y-z-2=0.

CAU 18: Trong khong gian voi hé toa do Oxyz, cho mat cau (S):x*+y’+z? —2x+4y+2z-3=0.Viét
phuong trinh mat phang (P) chira Ox va cit mat cau theo mot dudng tron c6 chu vi bang 6.

A. (P):3y—-z=0. B. (P):y—-2z=0.

C.(P):y-2z+1=0. D. (P):2y-z=0.
CAU 19:Trong khdng gian véi hé toa do Oxyz , mat phang (P) qua hai diem M (1;8;0), C(0;0;3) cit cac
tia Ox, Oy lan lugt tai A, B sao cho OG nhé nhat, véi G(a;b;c) 1a trong tm tam gidc ABC . Hay tinh

T =a+b+c co giatrj bang:
A T=7. B. T=3. C.T=12. D. T=6.

CAU 20: Trong khéng gian véi hé toa &6 Oxyz, cho diém M (1;2;1). Mat phang (P) thay déi di qua M

lan luot cat cac tia Ox,0y,0z tai A,B,C khac O. Tinh gia tri nho nhat cuaa thé tich khéi tir dien OABC .
A. 54, B. 6. C. 9. D. 18.

CAU 21: Trong khong gian voi hé toa o Oxyz, goi (P) la mat phang di qua diem M (14;9) cit cac tia

Ox,0y,0z tai A B,C sao cho biéu thtc OA+OB+OC ¢ gia tri nho nhat. Mat phang (P) di qua diém

nao duoi day?

A. (12;0;0) B. (6;0;0). C. (0;6;0) D. (0;0;12)

CAU 22 : Viét phuong trinh mat phang (P) song song véi mat phang (Q):2x—y—2z+4=0 va cach diém
A(-1; 2; —3) mot khoang bang 2.

CAU 23 :Trong khéng gian Oxyz, cho mat cau (S):(x—1)"+(y+2)'+(z—-3)"=12 va mat phing
(P):2x+2y-2z-3=0.Goi (Q) la mat phang song song véi (P) va cit (S) theo thiét dién la duong tron
(C) sao cho khdi nén c6 dinh 1a tim ciia mat cau va day 1a hinh tron gii han bai (C) c6 thé tich lén nhat.
Phuong trinh cia mét phang (Q) 1a

A. 2x+2y—z—-4=0 hoac 2x+2y-z+17=0.

B. 2x+2y—-z+2=0 hoac 2x+2y—-z+8=0.

C. 2x+2y-z-1=0 hoac 2x+2y-z+11=0.

D. 2x+2y—z-6=0 hoac 2x+2y—-z+3=0.
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GIAI CHI TIET
CAU1:ChonC
Taco: a=(2;-1-1), b=(3-11) va c=(L,-2;-1).
Goi A diém thudc (B,) va (B,) nén A(0;-10).
Khido: u=anb=(-2-51) va n=unrc=(7;-19).
Do d6: (a):7x—y+9z-1=0.
CAU 2: Chon B
Goi tam mat cau noi tiép ti dien OABC la 1(x;y;z).
Ta c6 phuong trinh (OBC): x—z=0.
Phuong trinh mgt phang (ABC): 5x+3y+4z-15=0.
Tam | cach déu hai mat phang (OBC) va (ABC) suy ra:
[x—z| [px+3y+4z-15] |y+3z-5=0 ()
= = .
2 52 10x+3y-z-15=0 ()
Nhan xét: hai diém A va O nam vé cling phia véi (o) nén loai (a).
Hai diem A va O nam vé khac phia () nén nhan ().

CAU 3:Chen C
A (ae) " o S dang X+ Y12 12,3
Goi A(a;0;0), B(0;b;0), C(0;0;c), (a) cé dang a+b+c 1, M e(a):a+b+c 1.
Do OA=0B =0C =|a|=|b|=c]|.
Xét cac truong hop
+a=b:c:>§=1:>a:8:(a): X+y+2-8=0.
+a=b:—c:%2=1:>a:—2:>(a):x+y—z+2:0.
+a:—b:—c:?zlza:—Gj(a):x—y—z+6:O.
+az—b:C:>§:1:>a:4:(a):x—y+z—4:0.
Vay ¢6 4 mat phang («) thoa ycbt.
CAU 4: Chon D
Mt phang (P) song song Vvoi (Q) nén phuong trinh (P): 2X—y—-2z+m=0 (m¢4).
Theo bai ra: d(A,(P))zZ@m:Z <|m+2/=6
m+2=6  [m=4(l)
N N
m+2=-6 m=-8(t/m)

Vay phuong trinh (P):2x—y-2z-8=0.
CAU 5: Chon D
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ga!

—

Goi K(x;y;z) la hinh chiéu vudng g6c cia A 1én d. Toa d6 cua Kla nghiém cua hé
—X+1=y-1 |[x=1
y-l=-z+1 <y=1 =K(LL1).
X—y+z-1=0|z=1
Tacé d((d),(P))=d(K,(P))=KH <KA=+14. Nén khoang cach tir d dén (P) dat gia tri I6n nhat
bing /14 khi mat phang (P) qua A va vudng goc voi KA. Khi d6 co thé chon VTPT cua (P) la KA.
Vay (P) vudng goc véi mit phang 3x+z+2=0.
CAU 6: Chon B
Tacé: MN =(-1;2;1).

(P)

X=-—t
Puong thang (d) qua hai diém M , N c6 phuong trinh tham s {y=—-1+2t.
Z=2+t
Goi | lahinh chiéu vudng goc cua K 1én duong thang (d) = I (—t;—1+2t;2+t).
Khi d6 ta c6 KI = (~t;~1+2t;t).

Do KI L MN :ﬁ.WzOQt—2+4t+t=O©t=1:>W=(—%;—%;%)=—%(1;L‘—1).

Taco d(K;(P))<Kl=d(K;(P)) =KI<KIL(P)=n=(LL-1).

w

CAU 7: Chon D
Do ti dién OABC c6 ba canh OA, OB, OC dbi mét vudbng goc nén néu H 14 truc tam cua tam
giac ABC dé dang chirng minh dugc OH L (ABC) hay OH L (P).
Vay mit phing (P) di qua diém H (12;3) va c6 VTPT OH (L 2;3) nén phuong trinh (P) 12
(x-1)+2(y-2)+3(z2-3)=0< x+2y+3z-14=0.
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CAU 8: Chon D
Cach1:

Véi dap 4n A: ACLL0:0); B(0:1:0):C(0:0; 1) = AL M o2 - 122

2 3'3'6 4

Véi dap én B: A(? ;0;0); B(0;66;0);C(0;0;66) = G(lZl;zz; 22)= 0G? = %

18.18

3'3

Véi dap an D: A(=12;0;0); B(0;6;0); C(0;0;6) = G(—4;2;2)= 0OG* = 24
Cach 2:

Véi dap an C: A(9;0;0); B(0;18;0);C(0;0;18) = G(3; )= 0G* =81

Goi A(a;0;0),B(0;b;0),C(0;0;c)vei a,b,c>0. Theo dé bai ta co :§+%+1:1. Can tim
a c

gi4 tri nho nhat cua a* +b* +c?.

Taco (a’+b*+¢”)(4+1+1)>(a2+bl+cl) = 6.(a’ +b*+c*)>(2a+b+c)
Mat khac

\/(az +b* +¢?)(4+1+1) 2 (a2+b.1+c)

2(2a+b+c)(§+%+lj

a C
>(4+1+1)" =36
2
Suyra a*+b*+c®>6°. Dau "=" xay ra khi %:b22023a22b220.
Vay a’ +b* + c*dat gi4 tri nho nhat bang 216 khi a=12,b=c=6.

Viy phuong trinh mat phang 1a : %+%+é:l hay x+2y+2z-12=0.

CAU9:Chon C
(P)(ABC) = AH
Taco: <(P)L(ABC) = BC L(P).
BC L AH;BC c (ABC)
Suy ra mat phang (P) di qua A vanhan BC =(5;3,—6) lam VTPT
Vay: (P):5x+3y—6z+16=0.
CAU 10: Chon A
AB =(2;4;-4) ; VTPT cua (P) la n(2;1-2)
VTPT ciia (Q) la nzz[ﬁ;ﬁ]:(Z;Zﬁ) .
Phuong trinh cia mét phang (Q) : 2x+2y+3z-7=0
CAU 11: Chon B
AB =(2;2;1), vecto phap tuyén cia (Q) 1a n=(12;-1).
Vay (P) c6 vecto phap tuyén 1 [ﬁ, ﬁ] =(-432).
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Phuong trinh mét phang (P):—4x+3(y-1)+2z=0, hay (P):4x-3y—2z+3=0.

CAU 12 :Chon C
Taco AB=(-L1-4) vatruc Oy cd VTCP Ia j=(0;10)

Mat phang (P) chua A, B vasong song véi truc Oy nén co VTPT ﬁ:[ﬁ;ﬂ:(mo;—l)
Khi d6 mat phing (P) di qua B(0;0;1) va VTPT n=(4;0;-1) nén c¢6 phuong trinh
4x—z+1=0.
CAU 13: Chon D
A(3;2,1)e(P):ax+by+cz—27=0=3a+2b+c—-27=0(1)

B(-352)e(P):ax+by+cz-27=0=-3a+5b+2c-27=0(2)
(P):ax+by+cz—27=0 vudng goc véi mat phang (Q):3x+y+z+4=0.

NpNg =3a+b+c=0(3)

3a+2b+c—27=0(1) a=6
Giai hé: {-3a+5b+2c-27=0(2)={b=27 = a+b+c=-12.
3a+b+c=0(3) c=-45

CAU 14: Chon B
Goi n=(A;B;C), A?+B?+C? =0 la vecto phap tuyén ciia mp(P) thoa yéu cau bai toan.
«mp(P) qua N(-10;-1) nén phuong trinh mit phang c6 dang:
A(x+1)+By+C(z+1)=0 < Ax+By+Cz+A+C=0.
«mp(P) qua M (12;1) suyra A+2B+C+A+C=0< A+B+C=0< A+C=-B (1).
«mp(P) céttruc Ox tai A(a;0;0) suyra Aa+A+C=0 < Aa—B=0.

B

=a=— (Donéu A=0=>B=0=C=0nén A=0).Suyra A(%;O;Oj

| B=0
-mp(P) ct truc Oy tai B(0;b;0) suy ra B-b““A“LC:O‘E’B'b_B:O@{bﬂ '

TH1: B=0=A+C=0=>A=-C.Chon C=1=A=-1.
Phuong trinh mat phang (P) c6 dang: x—z=0.

= A=B=0(0;0;0) khong théa yéu cau.

TH2: b=1= B(0;1;0)

2
AM = (1—%j 5: BN =+/3

2
AM =+/3BN < (1-%) +5=3
BV 1—E:2
Q(l_ﬁj +5-9 g o
1-—=-2
A
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-%=—1:>B=—A:>C:O. Chon A=1=B=-1.
Phuong trinh mp(P):x—y+1=0
-%:3 =B=3A=C=-4A.Chon A=1=B=3=C=-+4.

Phuong trinh mp(P): x+3y—4z-3=0

Vay c6 hai mat phang thoa yéu cau.
CAU 15: Chon D
Tacé AO=(12;0), BC =(0;4;-3).

TH1: B va C ndm cling phia véi (P), khi d6 BC c6 gia song song Véi (P). Phuong trinh mat
phang (P)qua O c6 vipt ﬁ:[ﬁ,ﬁ] =(-6;3;4) nén (P):—6x+3y+4z=0.

TH2: B va C nim khéc phia véi (P), khi do trung diém I(O;—Z;_;J cua BC thugc (P).

ﬁ=[0;2;§j. Phuong trinh mat phing (P) qua O c6 vtpt ﬁ=[ﬁ,ﬁ] =(3;—g;2j nén

(P):6x—3y+4z=0.

CAU 16: Chon A

b+d=0 .
Tacé: A Be(P) nén { d_o’ Suy ra (P) c6 dang ax+ay+cz—a=0 co vecto phap tuyen la
a+d=

n=(a;a;c).

Mt phing (yOz) c6 vecto phap tuyén 1a i=(10;0).

4. ‘ﬁq 1 |a| 2, A2 2 2 2
Taco: cos60° =7 © —=—F———=— 28" +Cc" =4a" 22" —¢" =0.
‘nm 2 J2a*+c?1
Chon a=1,tachd: c>=2=c=—-/2 do c<O0.
Ta co: a+b+c:a+a+c:1+1—\/§:2—\/§e(0;3).

CAU 17:Chen D
Goi M (m;0;0) , N(0;n;0) , P(0;0; p) lan luot la giao diém ctia (P) va truc Ox, Oy, Oz .
M, N lan luot thuoc tia Ox, Oy nén m>0, n>0.

Phuong trinh mit phang (P):1+X+£=1 .
m n p
Taco: OM =20N < m=2n
Ae(P):>£+1+l:1, Be(P):>9+z+£:1
m n p m n p

Suyra: m=2, n=1, p=-2=(P):x+2y-z-2=0.
CAU 18: Chon B.
Do mit phing (P) chira Ox nén loai dap én D.
Mit cau (S) c6tam 1 (L —2;—1) va ban kinh R=3..
DPuong tron ¢6 chu vi bang 67 nén 2zr =6z <>r=3=R. Do d6 né 1a duong tron 16n caa mat
cau (S). Vay mat phang (P) di qua tam | (L —2;—1) cua mt cau.
Goi n=(a;b;c) 1a vecto phap tuyén cua (P), suyra (P):by+cz=0.,
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Do (P) diquatam 1(L—-2;-1) nén -2b—c=0=c=-2b..
Khi d6 (P):by+cz=0<by—2bz=0< y—-2z=0..
CAU 19:Chen D
Gia sir diém A(m;0;0), B(0;n;0) véi m>0, n>0.
Do d6 phuong trinh mit phing (P):%+%+§—1:O.
Theo gid thiét G(a;b;c) Ia trong tdm tam giac ABC —>m=3a, n=3b, c=1.

Mit phang (P) di qua diém M (1,8;0) nén l+§—1=0:>m=nL8,v<’yi n>8.
m n -

2
( : )
2
Vi OG nho nhit nén P =a?+b? +c? =ﬁ+%+1 dat GTNN.

2
2
Détf(n)—%+%+1:>f'(n)—%[_—2n. 8 +2n}.

Tacé f'(n)=0< n=10(théa man).

X6t ddu dao ham ta duoc N=10 thi P va m=5, a=§, b:%.
Vay T =a+b+c=6.
CAU 20: Chon C
Goi A(a;0;0),B(0;b;0),C(0,0,c) véi a,b,c>0.
Phuong trinh mat phang (P): XY 2 aviem e(P)<:>£+Z+1:1.
a b c a b c

Thé tich khéi tir dién OABC 1a: Vg = %abc

Ap dung bt dang thirc Cauchy ta co: 1 +Z + 1 > 33/12£
a b c abc

Hay 1> 33 2 <:>12ﬁ Suy ra: ab0254<:>1ab029vay: Vopee 2 9.
abc abc 6

CAU 21: Chon B
Gia st A(a;0;0)eOx, B(0;b;0)eQy, C(0;0;c)e 0z va (a,b,c>0).

Khi d6 phwong trinh mat phang (P) cé dang: §+%+E =1.

Ta co: M(1;4;9)e(P):>§+%+§=1. C
:(§+g+§j<a+b+c){(@2{ g]( %H((JE)Z+(JB)2+(JE)2)2(1+2+3)2

:>a+b+cz(1+2+3)2.
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CAU 22 :

1 4 9
—+—+-—-=1
L2 -

Dau "=" xay rakhi: {===== <<b=12 :>(P):§+l+i:1(Th6a
a b c c—18 6 12 18
a+b+c=(1+2+3)’ -

Vi mat phang (P) song song véi mat phang (Q):2x—y—2z+4=0 nén c6 phuong trinh dang

2x—y—-2z+D=0 (v6i D=4).
\2 —2-2( +D\

Jzz -2)
<|D+2|=6 < D=4 (loai) hoic D=-8 (chon).
Vay (P):2x-y-2z-8=0.

Mt khac, theo gia thiét d (A; (P))=2

CAU 23:Chon C

Mit cau (S) c6tam 1(L-2;3) vaban kinh R = 243.
Goi r 1a ban kinh duong tron (C) va H la hinh chiéu cia | 18n (Q).

=J12-%

9 I3 2
Vay thé tich khoi ndn tao dugc la V = %.IH Sie) = %.x.ﬂ(\/12— x? ) = %ﬂ(lZX— x3).

Pit IH =x tacd r=yR? —x2

Goi f(x)=12x—x* véi XE(O; 2J§) Thé tich non 16n nhat khi f (x) dat gia tri 16n nhat
Taco f'(x)=12-3x’

f'(x)=0 <12-3x’=0 < x=1+2 < x=2.

Bang bién thién :

z |0 2 2v/3
s + o -
16
; / \
0 0

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020.

Trang 264



CHUONG 3: HINH HQC OXYZ

Vay V., =%n16:16?” khi x=1H =2.

Mit phang (Q)//(P) nén (Q):2x+2y—z+a=0
2.1+2(-2)-3+4
22+22+(—1)2

a=11
a=-1

Vad(l;(Q))=IH < =2 <la-5=6 @{

Vay mit phang (Q) c6 phuong trinh 2x+2y—z-1=0 hodc 2x+2y—z+11=0.
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CHU PE 4: PHUONG TRINH MAT PHANG (LOALI 2)

Vi DU 1:Trong khong gian voi hé toa d6 Oxyz cho diém M (1; 2;,-1) Viét phuong trinh miat phang (a)
di qua gbc toa do O(0;0;0) vacach M mot khoang 16n nhét.
X y z

A. x+2y-z=0. B'I+E+_1:1' C. x-y-z=0. D. x+y+z-2=0

Loi giai
Chon A
Goi H 1a hinh chiéu cia M trén (P) = AMHO vuéng tai H = MH <MO
= MH,_ =MO. Khi d6 (P) diqua M va vudng goc véi MO = MO = (12;-1) la vecto phap
tuyén ctia (P) = phuong trinh ciia mit phang (P) 1a 1(x—0)+2(y-0)-1(z-0) =0 hay
X+2y—-2=0.

VI DU 2: Trong khong gian voi hé toa d Oxyz cho mit cAu (S) X4y +2°—6X+4y—22+5=0 va

duong thang d :X_2 _y+3_z#l

. Viét phuong trinh mit phing (P) vudng goc v6i dudng thang d

va di qua tAm ctia mit cﬁul(S). i
A. (P):3x—2y+z+6=0. B. (P):3x-2y+z-6=0.
C.(P):x+y-5z-4=0. D. (P): x+y-5z+4=0.
Loi giai
Chon D
Ta c6: mt cau (S)co {;Q(j; 2;1).

Véc to chi phuong cua duong thing d Ia: u(L,L-5).

Mit phang (P) vuong goc voi d nén c6 nhan 6(1; 1,—-5) lam véc to phap tuyén, va di qua tim
1(3-2;1).

Vay phuong trinh mit phang (P) la: x—3+ y+2—5(z —1) =0 X+y-52+4=0.

VI DU 3:Trong khdng gian véi hé toa ¢ Oxyz, cho hai mat phang (P), (Q) lan lugt c6 phuong trinh 1a
X+y-2=0, Xx—2y+3z=4 va cho diém M (L-2;5). Tim phuong trinh mit phing (&) di qua diém
M ddng thoi vudng goc véi hai mat phiang (P) va (Q).

A. 5x+2y—-z+14=0. B. x-4y-3z2+6=0. C. x—4y—-32-6=0. D. 5x+2y—-z+4=0.

Léi giai
Chon B
(P) c6 mét vecto phap tuyén 1a i, = (L3-1), (Q) c6 mdt vecto phap tuyén la N, = (L-2;3).
() vudng goc véi (P) va (Q) nén co mot vecto phap tuyén 1a fi = fi,, fi, | = (1 -4;-3).
(@) di qua diém M (L,-2;5) dong thoi vubng goc véi hai mat phang (P) va (Q) s& c6 phuong
trinh 13 x-1-4(y+2)—-3(z2-5)=0 < x—-4y-3z+6=0.
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Vi DU 5: Trong khong gian véi hé truc toa do Oxyz, cho diem A(10;2;1) va duong thang
-1 -1 . . . ) 2 . :
d: X2 =%: 23 . Goi (P) la mat phang di qua diém A, song song véi duong thang d sao cho
khoang cach gira d va (P) I6n nhat. Khoang cach tir diém M (-1,2;3) dén mp(P) la
A 973 B 76790 c 2413 5 3429
- 15 © 790 S 13 S 29
Léi giai
Chon A
d
H

dl

A
P

(P) la mat phang di qua diém A va song song véi duong thang d nén (P) chira duong thang
d’ di qua diém A va song song véi duong thang d .

Goi H lahinh chiéu cua A trén d, K Ia hinh chiéu cua H trén (P).

Taco d(d,(P))=HK<AH (AH khong doi)

= GTLN cua d(d, (P)) Ia AH = d(d,(P)) lén nhat khi AH vudng goc véi (P).

Khi d6, néu goi (Q) 1a mit phang chira A va d thi (P) vubng géc véi (Q).

973

=N =| U, No | =(98,14;-70) =(P):Tx+y-52-77=0=d(M,(P)) T

BAI TAP REN LUYEN

CAU 1: Trong khdng gian véi h¢ toa do Oxyz , cho mt phang (P) di qua diem A(L—3;2) va chua truc
b+c

Oz. Goi n=(a;b;c) 1a mét vecto phap tuyén caa mat phing (P). Tinh M = -

A.l\/lz—l. B. M =3. C.le. D. M=-3.

3 3
CAU 2: Trong khong gian véi hé toa d6 Oxyz ,cho hai duong thang d,,d,lan lugt c6 phuong trinh
q x=1 y-2 z-1

X—2 -2 7-3 . 3 .
d,: Yol . Phuong trinh mét phang («) cach déu hai duong thang

. 1 372 A

d,,d, la
A. 7x-2y—-4z=0. B. 7x-2y-4z+3=0.
C. 2x+y+3z+3=0. D. 14x-4y-8z+3=0.
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CAU 3: Trong khong gian vai hé toa do Oxyz , viét phuong trinh mat phang (P) song song va cach déu hai

duong thang dl:x;zzlzE va dz:zzy_—lzz;z
-1 1 1 2 -1 -1
A. (P):2x-2z+1=0. B. (P):2y-2z+1=0.
C.(P):2x-2y+1=0. D. (P):2y—2z-1=0.

CAU 4: Trong khdng gian véi hé toa dd Oxyz , goi (P) la mat phang di qua H (2;1,1) va cat cc truc toa do
tai cac diém A, B, C saocho H la truc tm ctia tam gidc ABC . Phuong trinh cua (P) 1a

A 2x+y+z-6=0. B.x+2y+z-6=0. C. x+2y+2z-6=0.D. 2x+y+z+6=0.
CAU 5: Trong khéng gian véi hé toa d6 Oxyz , cho mit cau (S):(x—l)2 +(y—2)2 +(z—3)2 =9 va duong
X-6 y-2 7-2

thang A: 3 > - Phuong trinh mit phang (P) di qua diém M (4;3;4) song song véi dudng
thang A va tiép xuc véi mat cau (S) la:

A. x-2y+2z-1=0. B. 2x+2y+2z-18=0.

C. 2x-y-2z-10=0. D. 2x+y+2z-19=0.

X=t x=1 x=1
CAU 6: Trong khong gian véi hé toa @ OXxyz , cho ba duong thang d, :{y=0, d,:{y=t,, d;:<y=0.

z=0 2=0 Z=1,
Viét phuong trinh mat phang di qua diém H (3; 2;1) va cit ba duong thang d, d,, d, lan luot tai A, B,
C saocho H latryc tdm tam giac ABC.

A 2x+2y+12-11=0. B. x+y+z-6=0.
C.2x+2y-2-9=0. D. 3x+2y+z-14=0.
A . A - £ A A N 2 X_2 y—l Z X .
CAU 7 : Trong khong gian véi hé toa do Oxyz, cho duong thang d .T:T:—l.th phuong trinh

mat phing (P) chira duong thang d va cét cac truc Ox, Oy lan luot tai A va B sao cho duong thing AB
vuodng goc vai d.
A. (P):x+2y+5z2-4=0. B. (P):x+2y+5z-5=0.
C.(P):x+2y—z-4=0. D. (P):2x-y-3=0.

CAU 8: Trong khong gian véi hé toa do Oxyz, cho ba diem A(a;0;0), B(0;b;0), C(0;0;c) véi a, b, ¢
la cac so thuc duong thay doi tlly ¥ sao cho a”+b’ +c® =3. Khoang cach tir O dén mat phang (ABC) lén

nhét bang:

A.%. B. 3. C.i. D. 1.

J3
CAU 9 : Trong khdng gian véi hé truc toa do Oxyz, cho cac diém M (Lm;0), N(=10;n) véi m,n la cac
s6 thuc duong thoa mdn mn=2. Chiing minh rang duong thang MN luén tiép xtc véi mot mat cau co
dinh. Xac dinh ban kinh mat cau do.
J2

1 J6

A R==. B.R=—. C.R=—. D. R=1.
2 3 2
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CAU10:Trong khéng gian Oxyz, cho hai diém A(L24), B(0;0;1) va mat cau
(S):(x+1)" +(y—1)" +22 =4. Mat phing (P):ax+by+cz+3=0 di qua A, B va cit mat cdu (S) theo
giao tuyén l1a mot duong tron c6 ban kinh nho nhat. Tinh T =a+b+c.

AT=-32 B.T=2 c.T=2L p.7-22

4 5 4 5

CAU 11: Trong khéng gian Oxyz, cho mat ciu (S):(x—=1)"+(y—2)"+(z-3)"=25 vi hai diém
A(3,-2;6),B(0;1;0). Mt phang (P):ax+by+cz—2=0 chira duong thing AB va cit (S) theo giao
tuyén 1a duong tron c6 ban kinh nho nhat. Tinh gié tri cia biéu thic M =2a+b—c.

A M=2, B.M =3. C.M=1. D.M=4.
CAU12: Trong khéng gian Oxyz, cho hai diem A(3,0;2), B(30;2) va mat cau
X’ +(y+2)’+(z-1)* =25. Phuong trinh mit phing () di qua hai diém A, B va cit mat cau (S) theo
mot dudng tron ban kinh nho nhét 1a

A. x—4y-52+17=0. B. 3x-2y+z-7=0.

C. x—4y+5z-13=0. D. 3x+2y+z-11=0.

x-1 y-1 z | .
—— =-—-=— va mat phan
> > at phang

():x—2y+2z-5=0.Goi (P) la mat phang chira A va tao Vi (o) mét goc nho nhat. Phuong trinh mit

CAU 13. Trong khéng gian véi hé truc toa d6 Oxyz, cho duong thang A:

phang (P) c6 dang ax+by+cz+d =0 (a,b,c,d eZ va a,b,c,d <5). Khi d6 tich abc.d bing bao nhiéu?
A. 120. B. 60. C. —60. D. -120.
CAU 14: Trong khéng gian véi hé truc toa d6 Oxyz cho hinh lap phuong ABCD.A'B'C'D’ biét
rang A(0;0;0), B(10;0), D(0;10), A'(0;0;1). Phuong trinh mt phang (P) chira duong thang BC' va
tao v6i mat phang (AA'C'C) mot goc I6n nhat la
A. x+y+z-1=0. B. x-y+z-1=0. C. x-y+z-1=0. D. x+y—-z-1=0.
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GIAI CHI TIET
CAU 1: Chon C

nL1OA=(L-32)
nLlk=(0;01) '
= (P) c6 Mot vecto phép tuyén la ﬁ:[oﬁ;k’} =(-3-10).

1
Khi d6 chon a=-3, b=—1, c=0.Viy M :%C:—.

(P) diqua A chira Oz nén {

CAU 2: Chen D

Taco d, di qua A(22;3) vaco u, =(213), d, di qua B(L21) vaco u,, =(2,-14)
AB =(-1L-2);| ug Uy, |=(7:-2-4);

:[Q;@}E:—h&o nén d,,d, chéo nhau.

Do (@) cach déu d,,d, nén (a) song song véi d,,d, :E=[u:;@]=(7;—2;—4)

= (a) codang 7x-2y—-4z+d =0

Theo gia thiét thl d (A (@) =d (B.(a)) < =2 =194 4 -3

d-2 [d-1]
= <d
J69 69 2
= (a):14x—4y-8z+3=0.
CAU 3: Chon B
Taco: d, di quadiém A(2;0;0) vac6 VTCP u, =(-111).
va d, di quadiém B(0;12) vac6 VTCP u, =(2;-1-1). Vi (P) song songvéi hai duong thing
d, va d, nén VTPT cia (P) 1a n=[u,,u, | =(0;1;-1)
Khid6 (P) codang y—z+D=0 = loaidapan Ava C
Lai c6 (P) cach déu d, va d, nén (P) di qua trung diém M (O;%;l) cia AB . Do do6
(P):2y-2z+1=0.
CAU 4: Chon A
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Tacdé AH 1. BC, OA_L BC =OH L BC. Ching minh tuong tu ta ciing co6 OH L AC

= OH L(ABC) nén ﬁ=(2;1;1) 1a vecto phap tuyén cua (ABC).

Vay (ABC): 2x+y+z-6=0.
CAU 5: Chon D

Goi vecto phap tuyén cua mat phang (P) 1a n=(a;b;c), a® +b*+c*>0.

Phuong trinh mat phang (P):a(x—4)+b(y-3)+c(z-4)=0.

Do (P) // A nén -3a+2b+2c=0=3a=2(h+c)
[-3a—b—c]

JaZ +b? +¢?

Mit phang (P) tiép xtc véi (S) nén :3<:>9(a2+b2+<:2):(3a+b+c)2 (*).

Thay 3a=2(a+b) vao (*) ta duoc:

4(b+c) +9(b*+¢*)=9(b+c)’ & 2b° —5bc+2c* =0 < (2b—c)(b—2c) =0

TH1: 2b-c=0, chon b=1; c=2=a=2=(P):2x+y+2z-19=0 (thoa).

TH2: b—2c=0, chon c=1; b=2=a=2=(P):2x+2y+2z-18=0 (loaido Ac(P)).
CAU 6: Chon A

Goi A(a;0;0), B(Lb;0), C(10;c).

AB = (1-a;b;0), BC =(0;-b;c), CH =(2;2;1~c), AH =(3-a;2,1).

Yéu cau bai toan
| AB,BC |CH =0 2bc+2c(a—1)+(1-c)b(a-1)=0 b=0
ABCH =0 ©ia=b+l =0°-2" =0 g
BC.AH =0 c=2b 2

Néu b =0suy ra A= B (loai).
x 9 ~ af11, 9. .y s
Néu b:E,tQa dao A E’O’O , B 1,5,0 : C(1,0,9). Suy ra phuong trinh mat phang (ABC)

la 2x+2y+z-11=0.

CAU 7 :
Céach 1 (Ty luan)
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Puong thang d qua M(2;1;0) va ¢6 VTCP u, = (L,2-1)

Tac6: ABLdvaABLOznén AB c6 VTCP Ia: Uy, =| U,k |=(2-1,0)

_

(P) chita d va AB nén (P) di qua M(2:1; 0), ¢6 VTPT Ia: n = [E, uAB] —(1,2;5)

= (P):x+2y+52-4=0 = Chgn A

C4ch 2: Dung phuong trinh mit phang theo doan chan.
Puong thang d qua 2 diém M(2;1;0) va N(3;3;-1)
Gia sir mp(P) cit Ox, Oy, Oz lan luot tai A(a;0;0), B(0;b;0), C(0;0;c)

:>(P):§+%+§:1

AB. d= ABu, =0=a=2b (1)
(P) chira d nén d cling di qua M, N = g-l—%ZZI.(Z), §+§+_—1=1(3)
a C

T (D), @) = a=4b=2,0= £ = (P)ix+2y+52-4=0.

CAU 8: Chen D
Phuong trinh mat phang (ABC):

Khi do: d (0;(ABC))=

Ta c0: 1+1+1 9
“a? b® c¢? a’+b’+c?

. a=b=c>0
Dau "="xayra <4 , , , _<a=b=c=1.
a“+b°+c° =3
1

Ne

Vay Khoang cach tir O dén mat phang (ABC) I6n nhét bing tai a=b=c=1.

CAU9: ChenD
Goi I(a;b;c) va R 1a tam va ban kinh cua mat cau cé dinh (néu co).

Ta co: W:(—2;—m;n):(—2;—m;%),m:(a—l;b—m;c),

[W,WJz(—mc—2+2—b;—2c+ 2a-2
m m

2 2
\/(—mc—2+$:j +(—2c+ 2a—2j +(-ma-m-2b)*

;—ma—m—2bj

m

\/4+m2+42
m

\/<—mzc —2m+ 2b)2 +(-2mc+2a-2)" + (—mza —2mb—m? )2

Jm* +4m? 1 4
Khi a=b=c=0 thi R=1 khéng phu thuéc vao m,n .
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CAU 10 :

CAU 11:

CAU 12:

Chon A

Mit cau (S) co tam 1(-110) vaban kinh R=2.
X =t

Puong thang AB di qua diém B, cO mot VTCP 1a BA=(1,2;3) = AB:1y=2t (teR)
z=1+3t

IB=(1-11) = IB=+/3 <R =(P) ludn cit mit ciu (S) theo giao tuyén 1a duong tron (C)
(C) c6 ban kinh nho nhat <> d (1,(P)) lén nhat,

Goi H, K lan luot Ia hinh chiéu vudng gdc cia | Ién (P) va AB, ta co:
d(1,(P))=IH<IK

Do d6 d(1,(P)) 16n nhit < H =K hay mat phing (P) vudng goc véi IK

Tim K:Ke AB= K(t;2t;1+3t) = 1K =(t+L2t-13t+1)

Taco IK L AB @R.Ew@t=—%:>W<’(§;—9;fj=1(6;—9;4)
Mt phing (P) di qua B(0;0;1), c6 mot VTPT 1a n=(6;-9;4)
:(P):6x—9y+4z—4=0@—gx+%y—32+3=0. Vay T =—%

Chon C
* Ta ¢6: (P)Ln=(a;b;c) trong do a;b;c khong dong thoi bang 0. Mat cau (S) cé tam

1(12;3) vaban kinh R=5.

7 o . (3a-2b+6c-2=0 (b=2
Do mat phang (P) chira duong thang AB nén ta co: = (1)
b—2=0 a=2-2c

*  Ban  kinh duong  tron  giao  tuyén la:  r=+yR*-d®’  trong d6

c+4 2 . g
d=d(1(P)) == 8610 b ban Kinh duong tron nho nhit diéu kién 1a d
\/a2+b2+cz 5¢c°—-8c+8

c’+8c+16 1 24 2c+3 ) . 2c+3
IO 220 snnhdt em=— 0
5¢c°-8c+8 5 5 5¢°-8c+8 5¢c“-8c+8
2c+3
5c*—8c+8

I6n nhat < I&n nht.

* Coi ham s m = l& mot phuong trinh an ¢ ta dugc
5mc” —2(4m+1)c+(8m-3)=0,
phuong trinh ¢6 nghiém ¢ < A’ =-24m* +23m+1>0 < —% <m<1=m Ién nhit<c=1.

—=a=0=>M=2a+b-c=1.

Chon D
Mit cau (S) c6 tam 1(0;-2;1), ban kinh R=5. Do IA=+17 <R nén AB ludn cét (S). Do do6

() ludn cat (S) theo duong tron (C) c6 ban kinh r :\/R2 —(d (1 ,(oz)))2 . Bé ban kinh rnho
nhat < d (I ,(a)) I&n nhat.

Mit phang («) di qua hai diém A, B va vudng géc véi mp(ABC).
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Ta ¢6 AB=(-1L-1),AC=(-2-3-2) suy ra (ABC) co6 vécto phap tuyén
=[ AB,AC |=(-1;4;-5)

(0) ¢6 vécto phap tuyén n, = [ﬁ, Na’] = (-9-6:-3)=-3(3,2:)

Phuong trinh (&) :3(x—2)+2(y—1)+1(z-3)=0< 3x+2y+z-11=0.

CAU 13. Chon D

Hinh minh hoa
Trén duong thang A lay diem A(L1,0). Goi d la duong thang di qua A va vudng goc véi mit
phing («). Taco Ug =(1,-2,2).
Trén duong thang d lay diém C bat ki khac diém A .
Goi H,K lan luot 12 hinh chiéu vuong géc cua C I1én mit phang (P) va duong thang A
Lic nay, ta co ((P);(a)) =(CH;d)=HCA
Xét tam giac HCA ta cO sin HCAz%, ma tam gidc AHK vubng tai K nén ta co

% > &(khong doi) . Nén dé goc HCA nho nhatkhi H tring véi K hay CK L(P)

Taco (ACK) diqua d va A . Vi [Us;ts |=(-8;0:4) nén chon Nacx) = (-20;1)
Mt khéc ta c6 (P) di qua A, vudng géc mat phang (ACK) va [H(ACM;GA} = (-2;5,-4)

Nén ﬁ(p) =(-2;5;—4). Vay phuong trinh mat phang (P) la:
—2(x-1)+5(y-1)-4z=0< -2x+5y—4z-3=0< 2x-5y+4z+3=0.

CAU 14:

Go6c gitta hai mat phang 16n nhét bang 90°.
Nén goc lén nhét giita (P) va (ACC'A’) bang 90° hay (P) L (ACCA).
Ma (BDC') L (ACC'A’) = (P)=(BDC').
Tacé C'(L11)
VTPT cia (P): n, =| BD,BC’ |=(1L-1).=(P):x+y-2-1=0
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CHU PE 5 : PHUONG TRINH PUONG THANG

VI DU 1: Trong khong gian (Oxy) cho tam giac ABC c¢6 A(2;3;3), phuong trinh dusng trung tuyén ké tir B

Xx-3 y-3 1-2 X—=2 y-4 7-2

la =) 5 EE phuong trinh duong phéan giac trong goc C la 5 =] = Biét rang
u = (m;n;—1) 1A mot véc to chi phuong cia duong thing AB . Tinh gié trj biéu thuc T =m? +n?,
A T=1 B.T=5 C.T=2 D. T =10
Loi giai
Chon C
: \ .2 A . \ Xx-3 y-3 z-2
Goi M 1a trung diem AC. Trung tuyén BM c6 phuong trinh 1~ 7 "1 suy ra
M (3—m;3+2m;2—m) = C(4—-2m;3+4m;1-2m).
Vi C nam trén dudng phan giac trong goc C nén
4=2m-2_3+dm-4_1-2m-2 . o ¢ (gaq)
2 -1 -1
Goi A’ la diém ddi xng cua A qua phan giac trong goc C, khi d6 A'(2+4a;5-2a;1-2a) va
A eBC.

Véc to chi phuong cua duong thang chira phan giac trong goc C 1a U= (2,-1,-1).

Tacé AAU=0 < 4a2+(2-2a).(-1)+(-2a-2)(-1)=0 <a=0= A'(2,51)eBM.

Suy ra A'=B = B(251) = AB =(0;-2;2) =2(0;-L1) 1a mot véc to cua dudng thing AB .
Vay T=m’+n°=2.

VI DY 2: Trong khong gian Oxyz , cho diem 1(1—-2;1) va hai mt phang (P),(Q) lan lugt c6 phuong
trinh 14 Xx—3z+1=0,2y—z+1=0. Duong thang di qua | va song song véi hai mat phang (P),(Q) c6
phuong trinh la

x-1 y+2 z-1 x-1 y+2 z-1

A. . B. .
6 -1 2 2 1 -5

C. x—1=y+2=z—1. D. x—1:y+2:z—1.
6 1 2 -2 1 5

Loi giai
Goi U 1a vecto chi phuong cua d .
Taco U Ln, =(L0;-3) va u L, =(0;2-1). Chon U= [ﬁ(P), ﬁ(Q)] =(6;1,2).
x-1 y+2 z-1
1 2

Phuong trinh dudng thang d :

Vi DU 3: Trong khdng gian véi hé toa do Oxyz, cho cac diém M (2;2;—3) va N(—4;21). Goi A la
duong thang di qua M, nhan vecto a=(a;b;C) lam vecto chi phuong va song song véi mat phang
(P):2x+y+z=0 sao cho khoang cach tir N dén A dat gia tri nho nhét. Biét

a|, |b| 1a hai s nguyén
t6 cung nhau. Khi d6 |a|+|b|+|c| bang:
A. 15. B. 13. C. 16. D. 14.
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Loi giai
Chon A
Goi (Q) 1a mit phing di qua M (2;2;—3) va song song voi mat phang (P)
Suyra (Q):2x+y+z-3=0.Do A// (P) nén Ac(Q).

d(N,A) dat gia tri nho nhat <> A di qua N', véi N’ 1a hinh chiéu cia N 1én (Q).

X=-4+2t
Goi d 1a duong thang di qua N vavudng goc (P), d:qy =2+t
z=1+t
Tacod N'ed = N'(—4+2t;2+t;1+t); N'e(Q):tzﬂ:N’ —E;E;Z
3 333
~ — 10 4 16
u=(a;b;c) cung phuong MN' =| ——;—;— |.
(aibic) cung phuong ( 3’3 3)

Do |a| : |b| nguyén té cting nhau nén chon u= (-5;2;8).vay |a| +|b| +|C| =15.

VI DU 4: Trong khéng gian Oxyz , cho dudng thing A:%:yT_lzi va hai diem A(L2;-5), B(-10;2). Biét

diém M thudc A sao cho biéu thuc T =|MA - MB| dat gia tri I6n nhét 1a T, . Khi dé, T,,, bang bao nhiéu?

A T =3 B. Tpw =263 C. T =57 D. T, =36
Lai giai
Chon C
AB=(-2,-2,7).
x=-1-2t'
Phuong trinh duong thang AB 1a: {y = —2t’
2=2+Tt

Xét vi tri tuong ddi cia A va ABtathdy A cit AB tai diém c[—

wIN

;‘éj .

T =|[MA—MB|< AB Dau bing xay rakhi M tring C. Vay T,,. = AB =+/57 .

Wl

A_c':(_ﬂ;_g;gj : gA—C:ﬁ nén B nam giita A va C.

VI DU 5: Trong khéng gian véi hé toa do Oxyz, goi d di qua diém A(L—12), song song véi

. x+1 -1 z ,
(P):2x—y—z+3:0, doéng thoi tao vdi dudng thang A:T:y_ZZE moét géc I&n nhat. Phuong trinh
duong thang d 13

x-1 y+1 z-2 x-1 y+1 z+2
A. = = . B. = = .
1 -5 7 4 -5 7
Xx-1 - - —
C. =y+1=z 2. D.X 1=y+1=z 2.
4 5 7 1 -5 -7
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Lo giai
Chon A

A ¢6 vecto chi phuong a, =(3-2;2)

d 6 vecto chi phuong a, =(a;b;c)

(P) c6 vecto phap tuyén n, = (2,-1,-1)

Vid//(P)néna, Ln, < a,n,=0<2a-b-c=0<c=2a-b

2
cos(a,d) =52 21\/ (5a—2b)
3\5a? —4ab+2b> 3 \5a°—4ab+2b
2
Battzg,tacé: cos(A,d):1 (25t;4)
b 3\V5t°—-4t+2
2
Xét ham s6 f(t)=(25t;4),ta suy ra dugc: maxf(t)zf(—ljzﬂ
S5t°—4t+2 5 3
Do dé: max[cos(A,d)]: ﬂ@t:—lzgz—l
27 5 b 5

Chon a=1=b=-5,c=7

x-1 y+1 z-2
5 7
BAI TAP REN LUYEN

CAU 1. Trong khong gian Oxyz, cho mit phing (P):2x+3y+2z+2=0 va (Q):x-3y+2z+1=0.

Viay phuong trinh duong thang d 1a

Phuong trinh dudng thang di qua gdc toa dd O va song song vdi hai mit phang (P), (Q) la
x_y_z B X_-Y _ % X_¥y_z D X_Y_2
12 2 -9 9 -12 -2° 12 -2 -9 9 12 -2

CAU 2. Trong khong gian véi hé toa dd Oxyz , viét phuong trinh tham sé cua duong thang qua A(L;2;-2)

va vudng goc voi mat phang (P): x—2y+3=0.

X=-1+t Xx=1+t X=-1+t X=1+t
A Jy=-2-2t. B.<y=2-2t . C.jy=-2-2t. D.jy=2-2t.
7=2+3t 1=-2+3t 71=2 71=-2

CAU 3. Trong khdng gian voi hé toa d6 Oxyz, viét phuong trinh tham sé cia duong thang di qua diém
M (1,2;3) va song song véi giao tuyén cua hai mat phang (P):3x+y-3=0, (Q):2x+y+z-3=0

Xx=1+t X=1+t Xx=1-t Xx=1+t
A {y=2+3t. B.{y=2-3t. C.qy=2-3t. D.qy=2-3t.
=3+t z=3-t 7=3+t =3+t

CAU 4: Trong khdng gian Oxyz, cho diem A(3;1,-5), hai mit phiang (P): x-y+z-4=0 va (Q):
2X+Yy+2+4=0. Viét phuong trinh duong thang A di qua A ddng thoi A song song véi hai mat phang
(P) va (Q).
A A x—3:y—1:z+5_ B A x—3:y—1:z+5.
2 1 -3 -2 -1 3
x—3:y—1:z+5_ D A: x+3:y+1:z—5l
2 -1 -3 2 -1 -3

C. A:
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x+1 y-1 z-2
2 1 3
(P):x—y—z-1=0. Phuong trinh dudng thang A di qua A(LL-2), song song véi mat phang (P) va

vubng goc voi duong thang d 1a
x+1 y+1 z-2

CAU 5: Trong khong gian Oxyz, cho duong thing d: va mit phiang

Xx=1 y-1 z+2

A. A: B. A
2 5 -3 2 5 -3
C.A:X+1=y+1=2_2. D.A:x—lzy—1=z+2.
-2 -5 3 -2 -5 3

CAU 6: Trong khong gian véi hé toa 46 Oxyz, cho duong thiang A 1a giao tuyén cua hai mat phang
(P):z-1=0 va (Q):x+y+z-3=0. Goi d la duong thang ndm trong mat phing (P), cit dudng thang
x-1 y-2 z-3

va vudng goc véi duong thang A . Phuong trinh cta dudng thang d 1a

1 -1 -1
X=3+t X=3-t X=3+t X=3+t
A y=t . B.jy=t C.iy=t . D.qy=-t
z=1+t z=1 z=1 z=1+t

CAU 7. Trong khdng gian Oxyz , cho tam giac ABC c6 A(2;3;3), phuong trinh duong trung tuyen ké tir
Xx-3 y-3 1-2

X—2 y-4 1-2

B la 1 5 1 , phuong trinh dwong phén giéc trong cua goc C la 5 1 1 . buong
thang AB c6 mot véc-to chi phuong la
A us=(21-1). B. U2 =(1-1,0). C. Us=(0;1-1). D. ur=(L21).
CAU 8: Trong khong gian Oxyz, cho ba duong thang d, : X=3_ ylrl: 2_22 , (d,): XTH:%:#
va (d,): X%szy—_lzzé. Puong thang song song d, , cit d, va d, c6 phuong trinh 1a
A x—3:y+1:z—2 B x—3=y+1=z—2
4 1 6 -4 1 -6
c xtl_y _z2-4 p X-1_y _z+4
4 -1 6 4 -1 6
~ . ~ . e LA A . R 1. N \ 2 . X_l Y+1
CAU 9: Trong khong gian véi hé toa d6 Oxyz, cho diem M (2,1, 0) va duong thang A'T =T T
Viét phuong trinh cta duong thang d di qua diém M , cat va vudng goc voi A .
Ag-X=2_y-1 z B g.-X=2_y-1 z
1 4 1 2 -4 1
c g X=2_y-1 z D ¢:X"2_y-1l z
1 4 2 1 4 1

CAU 10: Trong khong gian véi hé toa do Oxyz, cho diem A(L-13) va hai duong thang.
_x—4= y+2= z-1 q _x—2= y+1= z
1 4 271 A

A, vudng goc voi duong thang d, va cat duong thang d,..

d, Il.Viét phuong trinh duong thang d di qua diém

x-1 y+1 z-3 x=1 y+1 z-3

A. d: B. d
2 1 3 -2 2 3
C.d:X_1=y+1=Z_3. D.d:X_1=y+1=Z_3.
4 1 4 2 -1 -1
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x-2 y+3 z-1
2 1

CAU 11: Trong khong gian Oxy, cho diém M (-1;1;2) va hai duong thang d :

d':XT+1 =%=i2. Phuong trinh nao dudi day 1a phuong trinh dwong thing di qua diém M, cit d va
vuéng goc vai d'?
X=-1-T7t X=-1+3t Xx=1+3t X=-1+3t
A qy=1+T7t . B.<y=1-t . C.jy=1-t . D. {y=1+t
2=2+Tt z2=2 7=2 7-9

CAU 12: Trong khong gian Oxyz, cho duong thiang d :XT—IBZyT—Szg va mat phang
(a):x+y-z+3=0.Dudng thang A di qua A(L2;-1), cat d vasong song véi mat phang (e) c6 phuong
trinh 1a

x=1 y-2 z+1 x=1 y+2 z+1

A : B. :
1 2 1 1 2 -1
C. x—lzy—2=z+1. D. x—lzy—2=z+1.
-1 -2 1 1 -2 -1
A R . e . . 2 Xx-3 y-3 z g s
CAU 13. Trong khong gian vai hé truc toa @6 Oxyz, cho duong thang d T3 T3 mat phang

(a):x+y-z+3=0 vadiém A(L 2;-1). Viét phuong trinh duong thang A di qua A cét d va song song
voi mat phang («).

x—1:y—2:z+1 B x—lzy—2:z+1

1 2 1 -1 -2 1
x—1:y—2:z+1 D x—lzy—2:z+1

1 -2 -1 -1 2 -1

A

C.

CAU 14. Trong khong gian véi hé toa d6 Oxyz, cho duong thing A nam trong mat phang
X-2 y-2 1-1

(a):x+y+2-3=0, dong thoi di qua diém M (12;0) va cit duong thang d: . T Mot
véc to chi phuong cua A la
A u=(L0;-1). B. u=(LL-2). C.u=(L-L-2). D.u=(L-21).
A . R . . B x-1 vy z-2 . . 2
CAU 15: Trong khéng gian Oxyz, cho duwong thang d Tt va mat phang

(P):2x-y-2z+1=0. Budng thang nam trong (P), cat va vudng goc véi d ¢ phuong trinh la:

X+2 y-1 z+3 Xx-2 y+1 z-3

A. : B. :
3 4 1 3 4 -1
C. x—2:y+1:z—3_ D. x—1:y+1:z—1.
3 4 1 3 4 1
A R . i a . e 2 X y-1 z+42
CAU 16: Trong khong gian vai hé toa do Oxyz, cho hai duong thang d, S = 1 = I
X=-1+2t
va d,:{y=1+t . Phuong trinh dudng thang vudng goc véi (P):7x+y—4z =0 va cat hai
z=3

duong thang d,, d, 1a
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AX_7:X:Z+ B. x—22X22+1
2 1 1 7 1 4
c X+2_y _z-1 o X=2_y_z+1
7 -1 4 7 1 4
A . A . . 2 . . \ . \ 2 _X—l y—1 z-1 .
CAU 17: Trong khdng gian Oxyz, cho diém M (1;,—13) va hai duong thang d : == v
Xy -1, A g e Tt At N
d .§=—2=T.Co bao nhiéu duong thang di qua M va cat ca hai duong thang d va d’.
A. V6 sb. B. 2. C. L. D. 0
X=1+t
CAU 18: Trong khong gian v6i hé toa do Oxyz, cho diém A(l;O;Z) va dudng thing d:{y=t
z=-1+2t
Phuong trinh dudng thing A di qua A, vudng goc va cit duong thang d 1a
A aXl oy 272 B.a Xl Y 272
1 3 =2 1 1 -1
coaxl_y_z-2 D.A-X"1_y_z2-2
2 4 -3 1 -3 1
X=1+t
CAU 19 :Trong khdng gian véi hé toa do Oxyz , cho diém A(J 0; 2) va duong thang d 14y =t
z=-1+2t

Viét phuong trinh dudng thang A di qua A, vudng goc va cit duong thang d .

CAU 20: Trong khong gian v&i hé toa do vudng goc Oxyz , cho mit phang (P): X+2y+2—-4=0 va duong
2 X+1 y z+2 \ \ 2 3 o 2 A R "
thang d =13 Phuong trinh duong thang A nam trong mat phang (P) , dong thoi cat va vuong

goc v6i duong thang d 14

x-1 y-1 z-1 B x-1 y+1 z-1
5 -1 -3 5 -1 2

x-1 y-1 z-1 D x+1 y+3 z-1
5 2 3 5 -1 3

A

C.

CAU 21: Trong khong gian véi hé truc toa do Oxyz viét phuong trinh dudng thang (d) vudng goc véi
duong thang (A): % = yT—l =§ va di qua goc toa dd O sao cho khoang cach tir M (1,0,1) t6i duong thang

(d) dat gia tri nho nhét.

x=1 x=t X =2t X =3t
A y=-t. B.{y=0. C.qy=-t. D.cy=-t
z=t z=—t z=0 7 =—1

CAU 22: Trong khdng gian véi h¢ truc toa do Oxyz, cho diém A(1;,—2;2). Viét phuong trinh duong thing
A diqua A vacittia Oz tai diém B sao cho OB = 20A.

ApX_ Y _2-6 B A X_Y_2-4
1 -2 -4 -1 2 2
coA-Xtl_y_z-6 DA X _Y_12+6
-1 2 4 -1 2 4
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CAU 23: Trong khéng gian véi hé truc toa do Oxyz, cho mat phang (P):x+y-z+2=0 va hai duong

x=1+t x=3-t'
thaing d:{y=t ; d':Jy=1+t" . Biét rang c6 2 duong thing co cac dic diém: song song Vi
z2=2+2t z=1-2t'

(P);cat d,d" vatao véi d goc 30°. Tinh cosin goc tao béi hai duong thang do.

A.i. B.i. C. g D.%.

V5 V2 3
CAU 24: Trong khong gian véi hé toa do Oxyz, cho hai mit phing (P):3x-2y+2z-5=0 va
(Q):4x+5y—z+1=0. C4c diém A, B phan biét ciing thudc giao tuyén ciia hai mat phiang (P) va (Q).
Khi d6 AB cing phuong v6i vécto nao sau day?

A w=(3-22). B. v=(-811-23). C.k=(45-1). D. u=(8-1%-23).

CAU 25: Trong khong gian véi hé toa do Oxyz, goi (a) la mat phang chira dudng thing A c6 phuong

trinh X%Z:yT_lzg va vudng goéc véi mat phang (B):x+y—2z-1=0. Giao tuyén cua («) va (B) di
qua diém nao trong cac diém sau.
A. C(L271). B. D(2;10). C. B(0;1,0). D. A(2,11).

CAU 26: Trong khong gian Oxyz , cho hai diémM (1,2;3) , N(3;4;5) va mat phang
(P):x+2y+3z—-14=0. Goi A la duong thang thay doi ndm trong mat phang (P), cac diemH , K lan
luot 14 hinh chiéu vuéng goc cia M, N trén A. Biét rang khi MH =NK thi trung diém caa HK luén
thugc mot duong thang d ¢b dinh, phuong trinh cua d 12

x=1 X=t x=t X=t
A ly=13-2t B. ly=13-2t C.ly=13+2t D. {y=13-2t
Z=-4+t Z=-4+t z=-4+t z=-4-t
X=2+t
CAU 27: Trong khong gian véi hé toa d6 Oxyz, cho duong thang d:<y=-3+2t. Viét phuong trinh
z=1+3t

duong thang d’ 13 hinh chiéu vudng géc cua d 18n mat phang (Oyz).

x=0 x=0 X=2+t Xx=t
A d':iy=-3+2t. B.d":{y=3+2t. C.d:qy=-3+2t. D.d":sy=2t.
z=1+3t z=0 z=0 7=0
X=1+2t
CAU 28: Trong khong gian vai hé toa d Oxyz cho duong thang d :{y =—2+4t . Hinh chiéu song song caa
z2=3+t

X+l y-6 z-2

d 1&n mit phang (Oxz) theo phuong A c6 phuong trinh la

-1 -1
X=3+2t X=3+t X=-1-2t Xx=3-2t
A qy=0 . B.<y=0 . C.iy=0 . D.qy=0
z=1-4t z=1+2t 7=5-4t z=1+t
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CAU 29. Trong khong gian Oxyz, cho ba diém A(0;0;-1), B(-110), C(L0;1). Tim diém M sao cho
3MA? + 2MB? — MC? dat gi4 tri nho nhat.

AM(ﬁl—j B.M(ﬁin C.M(—§§—j D.M(—§1—j
4'2 4'2 4'2 4'2

CAU 30: Trong khdng gian Oxyz , cho hai diém A(2;1,—3) va B(-3;2;1). Viét phuong trinh duong thing

d di qua gbc toa do sao cho téng khoang cach tir A va B dén duong thang d 16n nhét.
AX_Y_2 B X_Y_2 c X_¥Y_2 D X_Y_
1 1 1 1 -1 1 1 1 2 -1 1
A . . 4.2 o .o \ \ 2 x-1 y+2 z _. N a2
CAU 31: Cho hai dicm A(L4;2), B(-12;4) va duong thang A.—lzTZE. Tim toa do diém
M e A ma MA?+MB? nho nhét.

A. (1-2;0). B. (0;-12). C. (2-3-2). D. (-10;4).
CAU 32: Trong khong gian vai hé toa dd Oxyz , cho hai diém A(L;1;0), B(-1; 0;1) va diém M thay doi
trén duong thang d :% = y__—ll = % Gid tri nho nhat caa biéu thuc T = MA+MB |4

A. 4. B. 242. C. 6. D. 3.

CAU 33: Cho mat phing (P):2x+2y—2z+15=0 va mit cau (S):x*+y?+z°—2y—2z-1=0. Khoang
cach nho nhat tir mot diém thuoc mét phang (P) dén mot diem thudc mat cau (S) la

A. ﬂ B. 3. V3 V3
2

C. —. D. —.
2 3

CAU 34: Trong khong gian Oxyz, cho mat phing (P): x—2y+2z-5=0 va hai diém A(-3;0;1),
B(1—13). Trong tét ca cc duong thiang di qua A va song song véi mét phing (P), goi A 1a duong thang
sao cho khoang céch tir B dén A 1a 16n nhét. Viét phuong trinh duong thang A.

A A X—=95 l:i_ B A x—1=y+12=z+13l
2 6 7 -2 6 7
C.A: X+3_y :z—l_ D A: x—1:y+1:z—3.
2 6 -3 -2 6 7
X=2+t

X-2 y-2 1-2

CAU 35: Cho duong thang d,:{y=2+t va d,: = -1 Goi d la duong thang vudng goc
z=-1-2t
chung ciia d;, va d,, M (a,b,c) thuoc d, N(4;4;1). Khi do dai MN ngdn nhatthi a+b-+c bang?
A.5. B. 9. C. 4. D.6

CAU 36: Cho 2 matcau (S,):(x—3)" +(y—2)" +(z-2)" =4, (S,):(x-1)" +y* +(z-1)" =1. Goi d Ia
duong thang dong thoi tiép xdc véi hai mat cau trén, cit doan thang ndi tm hai mat cau va cach goc toa do
O mot khoang lon nhat. Néu u =(a; 1; b) 1a mot vecto chi phuong cua d thi tong S =2a+3b bing bao
nhiéu?
A . S=2 B.S=1 C.S=0 D.S=4

CAU 37: Trong khdng gian véi hé toa dd Oxyz , cho ba diém A(-2,1,0), B(4;4;-3), C(2;3;,-2) va duong
x-=1 _y- 1 z-1

-2

thang (d): . Goi (ar) 1a mat phang chira (d) sao cho A, B, C & cung phia déi véi mat
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phing (). Goi d,, d,, d,lan luot Ia khoang cach tr A, B, C dén («). Tim gia tri I6n nhat cia
T =d,+2d,+3d,.

AT, =2421. B. T, =614,
C.T, =14+ “2303 +3421. D. T, =+203.

A . . . , -1 -2 2
CAU 38: Trong khong gian véi hé toa d6 Oxyz goi d di qua A(-10;-1), cat A, : X2 _Y-e_z+

, Sa0

1 -1
. . - -2 . . , .
cho goc gitra d va A, : X 13= y2 = 223 la nho nhat. Phuong trinh duwong thang d la
A XHL_y _z+41 x+1_y_z+41  ox+l_y _z+l ox+l_y 741
2 2 -1 T 4 5 2° T 4 5 27 2 2 1
~ ~ . s LA N . \ 2 x-1 y 7+2
CAU 39: Trong khong gian véi hé toa do Oxyz cho hai duong thang dl'T:I:—l

x-1 y+2 z-2
d, 2= YEe
1 3 -2
tai hai diém A, B sao cho AB ngén nhat. Phuong trinh cta duong thang A 1a.

. Goi A 1a duong thang song song véi (P):x+y+2z—7=0 vacit d,, d, lan luot

K12t x=65—t x=65 x:E;—Zt
A. =5 ) B. =—_ . C. =——1 . D. =—+t .
Z=——+t z=—g+t z=—g+t

2 2 2

CAU 40: Trong khong gian Oxyz, cho diém A(-3;3;-3) thuoc mat phang (cr):2x—2y+z+15=0va mit
cau (S):(x—2)*+(y—3)*+(z—5)> =100 . Buong thang A qua A, nam trén mat phang (c) cét (S) tai A,

B . Dé do dai AB 16n nhat thi phuong trinh duong thang A 12
X+3 y-3 7 +3

X+3 y-3 7 +3

A, . B. .
1 4 6 16 11 -10
X=-3+5t 3 3 3

X+3 y-3 z+

C.ly=3 . D. = = .
y 11 3
z=-3+8t

CAU 41: Trong khong gian véi hé toa do Oxyz, cho mat phang (P):x+y-4z=0, duong thing
x-1 y+1 z-
2
trong mit phang (P) va cach duong thing d mot khoang cach lon nhét. Goi u =(a; b; 1) 1a mt véc to chi
phuong cua duong thang A. Tinh a+2b.

d 3 va diém A(L 3;1) thuoc mat phang (P). Goi A la dudng thang di qua A, nam

A a+2b=-3. B. a+2b=0. C.a+2b=4. D.a+2b=7.
~ ] . i . . X y+l z+2 . . 2
CAU 42: Trong khong gian Oxyz, cho duong thang d 1-2 — 3 va mat phang

(P):x+2y—2z+3=0. Goi M la diém thudc dudng thing d sao cho khoang cach tir M dén mat phing
(P) bang 2. Néu M ¢ hoanh do am thi tung d6 cia M bang

A. 3. B. -21. C. 5. D. -1.
CAU 43: Trong khong gian Oxyz, cho hai diém M(1;2;3), A(2;4;4) va hai mat phing
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(P):x+y-2z+1=0, (Q):x-2y—-z+4=0.Puong thang A qua diém M, cat hai mat phang (P), (Q)
lan luot tai B va C(a;b;c) sao cho tam giac ABC can tai A vanhan AM lam dudng trung tuyén. Tinh

T=a+b+c.

A.T=9. B. T=3. C.T=7. D. T=5.
CAU 44: Trong khong gian Oxyz, cho hai diém A(0;-1;2),B(1;1;2) va duwong thing
d :XTJrl:%:ZT_l. Biét diém M (a;b;c) thude duong thang d sao cho tam gidc MAB c6 dién tich nho
nhat. Khi do, gia tri T =a+2b+3c bang

A5 B.3 C. 4 D. 10
CAU 45: Trong khdng gian véi hé toa do Oxyz cho ba diém A(0;10), B(2;2;2), C(-2;3;1)va duong

-1

2 4 2 2 42 5 42 2 4 2

2 42 2 4 2 5 42 2 4 2

thang d : Xglz y+2 _ Z;3 . Tim diém M thuoc d dé thé tich V cua tia dien MABC bang 3.
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GIAI CHI TIET
CAU1. ChonC
(P) ¢6 VIPT fi=(2;3;2), (Q)co VIPT fi'=(1;,-3;2).
Do dudng thang di qua gdc toa dd O va song song véi hai mat phang (P), (Q) nén duong thing
c6 VICP U =[n,n"]=(12,-2;-9).
Viy phuong trinh duong thang 1a % =——=—,

CAU 2. Chon D
Mit phang (P): x—2y+3=0 ¢6 VTPT fip) = (1-2,0).
Puong thing qua A(L2;-2) va vudng géc voi (P) c6 VTCP u=fi, =(1-2,0). Vay duong
Xx=1+t

thang niy c6 phuong trinh thamsd 1a {y=2-2t tcR .
z2=-2

CAU 3.Chon D
Goi A 1a dwong thing cin tim. A ¢6 vecto chi phuong U, = [E @] =(1-31)

x=1+t
Suy ra phuong trinh tham s cia A 14 {y=2-3t.
z=3+t

CAU4: ChonC
Vecto phép tuyén ciia mat phang (P) 1a n, =(1-11).
Vecto phap tuyén cua mat phing (Q) 1a n, =(2,1,1).
1 -1

5 # T # ! = nj va nj khong cung phuong.

= (P) va (Q) cét nhau.
Mat khac: A¢(P), Ag(Q).
Ta c6: [njnj} =(-213).
Puong thang A di qua A(3;1,-5) va nhan vecto n=(2;-1-3) lam vecto chi phuong.
x-3 y-1 z+5
-1 -3

Phuong trinh chinh tic ciia dudng thang A la:

CAU 5: Chon B
A ¢6 vecto chi phuong U =(2;5;~3) va di qua A(LL~-2) nén c6 phuong trinh:
Xx=1 y-1 z+2
X 2 5 -3
CAUG6: ChonC

A
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bat n, =(0;0;1) va "Q =(1;1;1) lan luot 1a vécto phap tuyén cua (P) va (Q)
Do A=(P)n(Q) nén A c6 mot vécto chi phuong i, =| fi,, fi, | =(-11,0).

Puong thang d nam trong (P) va d LA nén d c6 mot vécto chi phuong 1a U, =[fi,,uj |

=(-1-10).
Goi d": X1 y_12= 2_13 va A=d'nd = A=d'n(P)
z-1=0 z=1
Xét hé phuong trinh { x—1 y-2 z-3<{y=0=A(301).
1 -1 -1 x=3
X=3+t
Do d6 phuong trinh dudng thang d :<y =t
z=1
CAU7. ChonC
X=2+2t
Phuong trinh tham s6 ctiia dudng phan giac trong géc C 1a CD:{y=4-t .
z=2-t
: At . % , 5 7—-t 5-t -
Goi C=(2+2t;4—t;2—t), suy ra toa do trung diém M cua AC 1a M = 2+t;7;T . Vi
M € BM nén:
7—t 5—t
— -3 | |-2
(2+t)-3 [ 2 j ( 2 j t-1 1-t 1-t
-1 2 -1 -1 4 2

Do d6 C=(4,31).

Phuong trinh mat phang (P) di qua A vavudng goc CD la
2.(x-2)-1.(y-3)-1.(z-3)=0 hay 2x—y-z+2=0.

Toa d¢ giao diém H cua (P) va CD langhiém (x;y;z) cia hé

X=2+2t X=2+2t X=2
y=4-t y=4-t y=4

H(2,4;2).
7=2-t Tlz=2-t S, 2 H(242)
2X—y-2+2=0 2(2+2t)—(4-t)—(2-t)+2=0 t=0

Goi A’ 1a diém d6i xtng véi A qua duong phan giac CD, suy ra H 1a trung diém AA’, bai vay:
Xy =2Xy — X, =22-2=2

Yo =2y, —Y,=24-3=5 = A'(25]1).

Xy =22, —2,=2.2-3=1

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 286



CHUONG 3: HINH HQC OXYZ

Do A'eBC nén dudng thing BC c6 véc-to chi phuong la CA =(-2;2;0)=2(-110), nén
X=4-t

phuong trinh duong thang BC 1a {y=3+t.
z=1

Vi B=BM NBC néntoadd B langhiém (x;y;z) cua hé

X=4-t

Puong thing AB c6 mét véc-to chi phuong 1a AB =(0;2;-2)=2(0;1,-1); hay us =(0;1,-1) la

i mot véc-to chi cila phurong duong thang AB .
CAU8: ChonB

X=3+2u X=-1+3v
Taco d,:qy=-1+u, d,:cy=-2v
z=2-2u Z=—4-v

Goi d, la duong thang can tim.
Goi A=d,nd;, = A(3+2u;-1+u;2-2u), B=d, nd, = B(-1+3v;—2v;—4-V).
AB =(~4+3v—2u;1-2v—u;—6-V+2u).
d, song song d, nén AB =k, véi U, =(4-16).
—4+3v-2u=4k v=0
AB=ki, &{1-2v-u=—k <{u=0 .
—6—-Vv+2u =6k k=-1

Duong thang d, di qua A(3;-12) vaco vtep la t, =(4;-16) nén d, : X_43 = y;lz 2_62'
CAU 9: Chon C
*Goi N=dnNA=Ne€A nén N(l+2t;—l+t;—t). Khi d6 ta c6 MN =(2t—1;t—2;—t). buong

thang A c6 vecto chi phuong a= (21-1).

* Vi dLA@WE:Oc>2(1+2t)—2+t+t:0<:>t:§:W:@;—g;—gj. Chon vecto
chi phuong cua d 13 a, = (L-4,-2).
* Vay phuong trinh cta d :X;:y_;l:iz.

CAU 10: Chon D
Giasr dnd, =M =M (2+t;—-1-t;1+t).

AM =(1+t;-t;t-2).

d, c6 VTCP u, =(14;-2).

dld < AMU =0c1+t-4t-2(t-2)=0< -5t+5=0<t=1 = AM =(2;-1-1).
Puong thang d di qua A(L-13) ¢c6 VTCP AM =(2;-1-1) c6 phuong trinh 1:

x=1 y+1 z-3

2 -1 -1
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CAU 11: Chon B

Goi duong thang cantim1a A, A lagiaocua A va d.
Khi do: A(2+3t;-3+2t;1+t), MA=(3+3t;-4+2t;-1+1).
Do A vudng goc véi d’ nén: m@=0 STt-7=0<=t=1.

Khi 6 MA =(6;-2;0), hay vecto chi phuong cia A 1a (3;-1;0).

X=-1+3t
Vay phuong trinh A: {y=1-t
z2=2
CAU 12: Chgn D
Mit phang (ar) c6 mét vécto phap tuyén la N(a) =(L1-1).
Goi M la giao diém cua d va A, taco: M (3+t;3+3t;2t) suyra AM = (t+2;3t+12t +1)
Do A song song véi mat phang (o) nén ﬁ(a).m:o St+243t+1-2t-1=0 <t=-1
Khi d6 AM =(L-2;-1) la mot vécto chi phuong cia A
CAU 13. Chon C
Goi M=And =>Med =M (3+t;3+3t; 2t) :m=(2+t;l+3t;1+2t).
() c6 VTPT la n=(L1-1).
AM I (@) < AMi=0 <2+t +1+3-1-2t =0 =t=—1= AM =(L, -2, -1),
Viy A x—l= y—2 _ z+1.
1 -2 -1
CAU 14. Chon B
Goi N =d () khidé tacd MN 1a mot véc to chi phuong ciia dudng thang A.
Do N ed nén N(2+2t;2+t;3+t). Ma N e(a) nén 2+2t+2+t+3+t—-3=0
=t=-1=N(0,12) = MN =(-L-12).
Vay moét vec to chi phuong ciia A la u= (1; 1 —2) .
CAU 15: Chon C
X=1+t
Phuong trinh tham s6 cia d :4y =t
Z=2+t
Xét phuong trinh 2(1+t)—(—t)—2(2+t)+1= Oc=t=1.
Vay duong thang d cit mat phang (P) tai M (2,-13).
Gol aj =(L-11) va n= (2,-1,-2) lan Iuot 1a vecto chi phuwong ctia d va vecto phéap tuyén cua
mat phing (P). Khi d6 mét vecto chi phuong cta duong thing can tim 1a a = [i, ﬁ] =(3,4;1).
Vay phuong trinh duong thang can tim 1a: X=2_ yil . 13 .
CAU 16: Chon B
Goi d 1a duong thang can tim
Goi A=dnd,B=dnd,
Aed, = A(2a;1-a;-2+a);B ed, = B(-1+2b;1+b;3) AB = (-2a+2b~L,a+b;-a+5)
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CAU 17:

CAU 18:

CAU 19 :

CAU 20:

(P)c6 vecto phép tuyén n, = (7,5,-4)
d L(P)@E,n_,; cung phuong
< comotsd k thoa AB=kn,
—2a+2b-1=7k —2a+2b-7k=1 a=1
<qa+b=k <Ja+b-k=0 S qb=-2
—a+5=-4k —a+4k =-5 k=-1
d di qua diém A(2;0;-1) va c6 vecto chi phuong E=E=(7;1—4)
. X=2 y z+1
Vay ph trinhcia d la —===——.
ay phuong trinh cu - =2
Chon D
Véi A(2t+L-t+L-t+1)ed va B(3t;-2t;t'+1)ed’ ,tacé A, B, M thang hang khi.
2t =k(-1+2t") 2t+k—2kt'=0
MA=KMB < 12-t=k(1-2t") < {-t—k+2kt'=-2 hévé nghiém.
—2-t=k(-2+t) —t+2k —kt'=2
Viay khong c¢6 dudng thang nao thoa yéu cau dé.

Chon B
buong thang d c6 mot VICP 1a u =(1;1;2)
Goi And =M (1+t;t;-1+2t) = AM =(t;t;-3+2t).
Taco Ald & AMU=0 & t+t+2(-3+2t)=0 ot=1= AM =(L1-1)
Puong thang A di qua A(l; 0;2), moét VICP la AM =(LL-1) c6 phuong trinh la
AXL_y_z2=2
1 1 -1
Puong thing d c6 mét véc to chi phuong 13 u = (1 1; 2).
Goi B=And. Tacéd Bed nén B(l+t;t;—1+2t) va AB=(t;t; 2t-3) la mot véc to chi
phuong ctia dudng thang A.
Mat khac A 1 d nén ABU=0 <>6t-6=0<«t=1.Suyra AB=(L L -1).
Vay phuong trinh chinh tic cia duong thang A 1a XT_1=%=Z;12.
Chon A
Goi A=dNA = A=dn(P)

X+l y_ z+2 x=1

Toad) A thbamdnhéy 2 1 3 <<y=1=A(LL1).
X+2y+z2-4=0 z=1

Do Ac(P) va A Ld nénnhan U=[n,; U, |=(5 -1 —3) la mdt vécto chi phuong.

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

Duodng thang A di qua A(L11) nén A c6 dang
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CAU 21:

CAU 22:

CAU 23:

Chon A

Gia st (P) l1a mat phang qua géc toa ¢ O va vudng goc véi A. Xét hinh chiéu vubng goc cua
M trén (P) 1a diém K ta c6 MK <MH nén MH,; khi va chi khi H=K va khi d6 duong
thang (d) di qua hai diém O,K s& Ia hinh chiéu vudng géc ciia (MO) trén mét phang (P). Do

Vay:

o[ .0 ) i [ o v )

Chon A
B thudc tia Oz = B(0;0;b), vsi b>0.
OA=3, OB=|n|.

b=6
b=-6(1)

= B(0;0;6), BA=(1;,-2-4).

Puong thing A di qua B(0;0;6) vacé VTCP BA=(1-2;-4) co phuong trinh la:
A-X_Y z-6

12 4

OB:20A<:>|b|=6<:>{

Chon D
Goi A la duong thing cin tim, n, 1a VTPT ctia mit phing (P).
Goi M (1+t;t;2+2t) 1a giao diém cua A va d; M (3—t;1+t;1-2t") la giao diém cua A va d’
Taco: MM’ =(2—t'—t; 1+t'—t; —1-2t'-2t)
M ¢ (P) S
MM '//(P) <:>{_. _. ot'=-2 > MM'=(4-1;, -1-t; 3-2t)

MM’ Ln,
Taco cos30°=cos(MM’,u, ) @ﬁz -6t +9) c{tﬂl
2 J36t?-108t+156  |t=-1

x=5 x=t'

Viy, ¢6 2 duong thang thoa man 1a A, <y =4+t ; A,:{y=-1
z=10+t z=t'

GROUP: CHINH PHUC KI THI THPT QUOC GIA NAM 2020. Trang 290



CHUONG 3: HINH HQC OXYZ

Khi d6 cos(Al,Az)zé.

CAU 24: Chon D

*Taco: (P)Lne) =(3-22), (Q) Lne =(45-1).

ABc(P)_[ABLng . .. N ‘
* Do = .~ nén duong thang AB c¢o vécto chi phuong la:
AB c (Q) AB 1 n(q

u= |:ﬁ(Q) ; Fl(p)] =(8,-11,-23)

* Do AB ciing 1a mét véc to chi phuong cua AB nén AB//U = (8,-11;,-23).

CAU 25: Chon D

Ta ¢6 véc — to chi phuong ciia duong thang A 12 u(112).
Véc — to phap tuyén cua mat phang (4):x+y-2z-1=0 la n(3,1-2).
Xx-2 y-1
1

Vi («) la mat phang chira dudng thang A ¢6 phuong trinh = =§ va vubng goc véi

1
mat phing (B):x+y-2z-1=0 nén (a) c6 mit véc - to phép tuyén Ia
N, =|u,n]=(-44,0)=4(4-10)=4a.

(B):x+y-2z-1=01a 1(3;2;2).
X=3+t
Suy ra phuong trinh duong thang d :{y=2+t.

Z=2+t

Vay A(2;11) thude dudng thang d .
CAU 26: Chon B

Puong thang d can tim 1a giao cua (P) véi (Q) 1a mat phang trung truc ciia MN .

Goi | 1a trung diém cia MN = 1(2;3;4)

MN (2;2;2)

PTTQcua (Q) 1a x—2+y-3+z-4=0 hay (Q):X+Yy+z-9=0 Phuong trinh duong thang d

9=0 Xt
. X+y+2-9=
can tim 1a giao cua (P) va (Q) PTTScuad la y hay < y=13-2t.
X+2y+3z-14=0
Z=-4+t

CAU 27: Chon A

Mit phang (Oyz) c6 phuong trinh x=0

Goi A la giao diém cua d va mit phang (Oyz) suy ra A(0;—7;-5).

Chon M (2;,-31)ed
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Goi H lahinh chiéu cia M 1én (Oyz)suy ra H (0;—3;1)

Hinh chiéu vudng goc cia d 1én mat phang (Oyz)la dwong thang d’ di qua H nhan
x=0

AH =(0;—4;-6)=-2(0; 2;3) c6 phuong trinh: d':4y=-3+2t.
z=1+3t

CAU 28: Chon B
Giao diém cta d va mat phang (Oxz) 1a: M, (5;0;5).
X=1+2t
Trén d:{y=—-2+4t chon M bat ky khéng tring véi M, (5;0;5) ; vi du: M (L-2;3) . Goi A 1a hinh
z=3+t

. . . X+1 -6 z-2
chiéu song song ctiia M 1én mit phang (Oxz) theo phuong A Yo .

-1 -1 1
. x+1 — z-2
+/ Lap phuong trinh d” di qua M va song song hoac trung véi A: +1 _J 16 ==
+/ Diém A chinh 14 giao diém cua d’ va (Oxz)
+/ Ta tim duoc A(3;0;1)
X=1+2t
Hinh chiéu song song cia d:{y=—2+4t lén mat phang (Oxz) theo phuong
z=3+t
1 y-6 z-2 v
A X+1 _J 16 _Z 14 duong thing di qua M, (5,0:5) va A30;0).

X=3+t
Vay phuong trinh 1a { y =0
z=1+2t

CAU 29. Chon D
AM =(xy;z+1) AM2:x2+y2+(z+1)2
Giasa M(xy;2)={BM =(x+Ly-1z)= BM2:(X+1)2+(y—1)2+z2
CM =(x-Ly;z-1) |CM?=(x-1)"+y*+(z-1)’

+2[(x+l)2 +(y—1)2 +22}

= 3MA? + 2MB? ~MC? =3| X’ + y* + (2 +1)
_[(x_1)2+y2+(z_1ﬂ
5

2
:4x2+4y2+422+6x—4y+8z+6:(2x+gj +(2y—l)2+(22+2)2—%2—z.

Diu =" xiyra & x=—, y=—, z=-1,khids M[—>:>;-1].
4 2 4 2

CAU 30: Chon A
Taco d(A;d)+d(B;d)<OA+OB.

Diu =" xayra < {0 S d o VTCP 1 § [OA0B |=(7:7,7)=7(111)
a = a = = = .
Y OB Ld ’ Y
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. X Yy z
Vay d:i==21=2,
YETTIT
CAU 31: Chen D
Goi M (1-t;—2+t;2t)eA
MA? + MB? =(t)" +(6—t)" +(2-2t)" +(-2+t)" +(4—t)" +(4—2t)" =12t* — 48t + 76
Taco: 12t — 48t + 76 =12(t—2)" +28> 28
Vay MA® +MB? nho nhat bang 28 khi t=2 hay M (-10;4).
CAU 32 ChenB
x=t
Phuong trinh tham s6 ctia duong thang d:Jy=1—t.
z=1+t
Do M ed =M (t;1-t;1+t).
Khi d6 MA=(1-t;t;-1-t) = MA =3t +2 va MB = (-1-t;-1+t;~t) = MB =/3t?+ 2.,
Dovay T=MA+MB=2y3t* +2>22. Suy ta T,,, =22 khi t=0=M (0;1;2).
CAU 33: Chon A
Mit cau (S) c6 tam 1(0;1;1) va ban kinh R = /3. Goi H 1ahinh chiéu cua 1 trén (P)va A la
giao diém cua IH véi (S). Khoang cach nhé nhét tir mot diém thugc mat phang (P) dén mét

_3B

diém thuoc mat cau (S) 1a doan AH. AH =d(1,(P))-R >

CAU 34: Chon B
H 4 4

. /
7

B
Taco: (-3-2.0+2.1-5).(1-2.(-1)+2.3-5)=-24<0.
— A, B la hai diém ndm khéc phia so véi mat phang (P).
Goi H la hinh chiéucua B 1én A.

Taco: BH < BA nén khoang céach tir B dén A 16n nhét khi va chi khi H tring A.
Khi d6: AB L A.

Mt phing (P) ¢6 vecto phap tuyén la n=(1-2;2).
AB=(4,-12).
=n =|n,AB|=(-267).

Puong thang A di qua diém A(=3;0;1) vanhan n, =(~2;6;7) lam vecto chi phuong.
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x-1 y+12 z+13
-2 6 7

Phuong trinh dudng thang A 1a:

CAU 35: Chon B
Goi P(2+t;2+t;-1-2t)ed, va Q(2+4t;2-3t;2-t').

Ta co: 5=(1;1;—2), B=(4;—3;—1) va @=(4t'—t;—3t'—t;—t'+2t+3).

, aPQ=0 [4t'—t-3t'—t-2(—t'+2t+3)=0
Khido: <~ = .
bPQ=0 |4(4t'—t)-3(-3t'—t)-1(-t'+2t+3)=0
3t'-6t=6 t'=0
<~ = .
26t'-3t=3 |[t=-1

Suyra P(LL1) va Q(2,2;2) = PQ=(L11).

x=1+t
Nén d:<y=1+t.
z=1+t

Goi M (1+t;1+t;1+t) nén W=(t—3;t—3;t).
Do d6: NM =J(t-3)" +(t-3) +1* =3t —12t+18 = [3(t-2)’ +6 > /6 .

Doan thang MN ngan nhét bing /6 khi t=2.

Suyra M(3;3;3)=a+b+c=9.
CAU 36: Chon A
(S,) cotam 1,(3; 2; 2), bankinh R =2.
(S,) cotam 1,(L 0;1), ban kinh R, =1.
Taco: 1,1, =3=R,+R,, dodé (S,) va (S,) tiép xtic ngoai véi nhau tai diém A(g; %; gj
Vi d tiép xtc véi hai mat cau, dong thoi cat doan thang ndi hai tam 1,1, nén d phai tiép xtc véi
hai mat cau tai A =d L1,1,.
Mat khac d =d (O; d)<OA =>d,,, =OA khi d LOA.
Khi do, d ¢6 mot vecto chi phuong Ia | I,1,, OA|=(6; -3 —6) =u=(-2;12).

Suyraa=-2,b=2.
Vay S=2.

CAU 37: Chon B
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Taco AB=36; AC=26; BC=16.
Taco T=d +2d,+3d,=d, +d,+d,+d, +2d,.
Goi M la trung diém AB, va N la trung diém cua BC ta ¢6 2d(M;(a))=d,+d, va
2d(N;(a))=d,+d,.
Goi G latrong tam tam giac MNC . Khi d6 ta c6 T =2d (M;(a))+2d (N;(a))+2d, =6d (G;(a)).
Do d6 T =6d(G;(a))<6d(G;(d)).
Taco M (Lg%?’) N(3;%;%Sj suy ra G(2;3,-2).
Goi H (1+t;1-2t;1—t) 1a hinh chiéu cia G 1én duong thing (d), tacé GH =(t-1-2t—2;3-t).
GH., =0 (t-1)-2(-2t-2)-(3-1)=0<t=0.
Vay T =6GH =612 +2% +3% =6./14.
CAU 38: Chon A
Goi M =d A, = M (1+2;2+t;-2-1)
d c6 vecto chi phuong a, = AM = (2t +2;t+2;-1-1)
A, c6 vecto chi phuong a, =(-12;2)

cos(d'A ):g L
2 3\/6t2+14t+9

2
Xét ham s6 f(t)=m,tasuyradu’qc min f (t)=f(0)=0<=t=0

Do d6 min[cos(A,d)][=0<t=0= AM =(2;2-1)
: 1 1
Vay phuong trinh duwong thang d la % =%=%.
CAU 39: Chon B
Aed, = A(1+2a;a;-2-a)
Bed,= B(1+b;-2+3b;2-2b)
A c6 vecto chi phuong AB =(b-2a;3b—a-2;-2b+a+4)
(P) 6 vecto phap tuyén n, =(L11)
Vi A//(P) nén AB Ln, < AB.n, =0<b=a-1Khido AB=(-a-12a-56-a)
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AB=J(-a-1)’ +(2a-5) +(6-a)’
=+/6a° —30a+62
2
:\/G(a—§j +4—29 zg'VaeR

2
Dau "=" xay ra khi a_— ( - j =(—Z;O;ZJ
2 2

Puong thang A di qua diém A 6 > %j va vec to chi phuong U, =(-10;1)

Vay phuong trinh cua Ala {y = g

CAU 40: Chon A
Mit cau (S) c6tam 1(2;3;5), ban kinh R=10. Do d(I,(2)) <R nén A ludn cit (S) tai A, B.
Khi d6 AB =,/R*~(d(1,A))" . Do d6, ABIén nhat thi d(1,(A)) nhé nhatnén A qua H , véi H
X=2+2t
1 hinh chiéu vuéng géc cua I 1én (). Phuong trinh BH :{y=3-2t
Z=5+t
He(a)=2(2+2t)-2(3-2t)+5+t+15=0 =>t=-2=H(-2; 7; 3).
+3 y-3 7 +3
4 6

—_— X
Do vay AH = (1;4;6) la véc to chi phuong cua A. Phuong trinh cua

CAU 41: Chon A

T

(P) Q

Puong thing d di qua M (L —1; 3) va c6 véc to chi phuong u, =(2; -1 1).

Nhén xét ring, Agd va d (P)=1(-7; 3, -1).

Goi (Q) lamat phang chira d va song song véi A. Khi do d(A,d)=d(A,(Q))=d(A/(Q)).
Goi H, K lan luot 1a hinh chiéu vudng goc cua A 1én (Q) va d. Tacd AH < AK.

Do 6, d(A,d) lén nhit < d(A,(Q)) I6n nhat < AH
vuodng goc chung cua d va A.

Mit phang (R) chira A va d c6 véc to phap tuyén Ia n [AM u } (—2; 4, 8).

< H=K.Suyra AH chinh la doan

max
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Mit phiang (Q) chta d va vudng géc voi (R) nén c6 véc to phép tuyén I3

Ny =| Nyl | =(1218; =6).

Puong thang A chira trong mét phang (P) va song song véi mat phiang (Q) nén c6 véc to chi
phuong 1a U=[ . ,n | =(66; ~42; 6) =6(1% ~7; 1).

Suyra, a=11,b=-7.Vay a+2b=-3.

CAU 42: Chon A
x=t
Phuong trinh tham s6 cua d 4y =—1+2t.
z=-2+3t
Med=M=(t;-1+2t;-2+3t).
_2©\t+2(—1+2t)—2(—2+3t)+3\:2 -t+5) _ t-5=6 {tzll

d(M,(P))_ oy | 2<:>|: = .

X Vi M ¢6 hoanh d6 &m nén chon t=—1. Khi d6 tung d6 cia M bang 3.
CAU 43: Chgn C
Goi mit phang di qua M nhan AM ( 1; 2;1) lam vecto phap tuyén nén:

(R):1(x-1)+2(y—-2)+1(z-3)=0 < x+2y+z-8=0.

Goi d la giao tuyén cia mit phang (R) va (P).

Vecto phép tuyén cia mp (P) la: ﬁ( 1;1;,-2)

Tacé u=[ AM,n|=(-5;3,-1)

Goi M 1a diém thugc giao tuyén cia (R) va (P) néntoadd M langhiém cua hé
X+2y+2-8=0 x=0
X+y-2z+1=0 «<{y=3nén M(0;3;2)

x=0 2=2
x=0-5t
Phuong trinh dudng thang d : {y=3+3t
z=2-t
Taco Bed nén B( —5t;3+3t;2—-t)
Xc =2.1+5t Xc =2+5t
Mat khac M 14 trung diém caa doan BC nén <y, =2.2-3-3t <<y, =1-3t
Z. =23-2+t Z. =4+t

Mt khac C (Q) nén 2+5t—2(1-3t)—(4+t)+4=0 <10t =0 <t =0.
Nén C(2;1;4) nén T =a+b+c=7.
CAU 44 : Chon D
Taco S, =%.d (M;AB).AB nén AMAB c9 dién tich nho nhét khi d (M ; AB) nhé nhat.

Goi A la duwong vudng goc chung cia d, AB. Khi dd M =And.Goi N=ANAB.
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X=S
Taco: AB=(1;2;0), phuong trinh dudng thing AB:{y=-1+2s
z2=2

Do NeAB = N(s;-1+2s;2), Med = M(-1+t;t;1+t).
= NM =(t-s-1;t-2s+1;t-1). Ma MN Ld,MN LA nén

t—s—-1+2t—4s+2=0 3t-5s=-1 t=ﬂ
t—s—1+t-2s+1+t—-1=0  |3t—3s=1 <1
Dodo M[L:%-7) hay T =a+2b+3c=10.

3’3’3

CAU 45: Chon A
Cach1:

Tacé AB=(2;12); AC =(-2;2;1)

— o 1 9
Do [ AB, AC | =(~3-6;6) nén S, = 2‘[AB Ac] =7
Goi n la mét véc to phap tuyén cua mat phing (ABC) thi ﬁ=(l;2;—2) = phuong trinh mat
phing (ABC) la x+2y-2z-2=0.

4t +1
Goi M (1+2t;-2-t;3+2t)ed :d(M,(ABC)):ﬂ.
. 5
4t +11 T
Do thé tich V cua tr dien MABC bang 3 nén 19 JAe+14 3o |at+11=6 < z
32 3 Y
4
voit=-2 i M[-2:-3: 1) vei 1= w22, 1)
4 2 42 4 2 4 2

Cach 2:
Tacé AB=(212); AC=(-221) =| AB,AC |=(-3,-6;6)
Goi M (1+2t;—2-1;3+2t)ed = AM = (1+2;-3-;3+2t).

5
Vi VMABC=1‘[AB AC] AM‘ nén [12t+33=18 < 4
0 __
4
V6i t=—2 thi M(—§;_§ 1] Vei t=—2C thi M(_E 9;_1_1)
4 2" 4’2 4 24 2
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