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ST&BS: Th.S Dang Viét Pong Truwong THPT Nho Quan A Hinh Hoc Toa D Oxyz

TOA PO CUA PIEM VA VECTO TRONG KHONG GIAN

A-LY THUYET CHUNG

1. Véc to trong khong gian

* Pinh nghia

Trong khdng gian, vecto 1a mot doan thang c6 dinh huéng tic 1a doan thang c6 quy dinh tha ty caa hai
dau

[J Chl y: Céc dinh nghia vé hai vecto bang nhau, d6i nhau va cac phép toan trén cac vecto trong
khong gian dugc xac dinh twong ty nhu trong mat phang.

2. Vecto dong phing

~ D
.- - X [ 3
* Pinh nghia: Ba vecto a,b,c khac 0 goi la dong /

phang khi gia cua chling ciing song song vai mot B D,
mat phang.

1 Chay:

1 n vecto khac 0 goi la ddng phing khi gia \3’\K
cua chiing cling song song v&i mot mat phang. :

[] C4c gia cua cac vecto dong phang c6 thé As A

1a cac duong thang chéo nhau.
* Pidu kién dé 3 vecto khac 0 déng phing

a,b,c dong phing <> Im,neR: a=mb+nc

* Phan tich mét vecto theo ba vecto khong dong phiang

11 Binh ly 2: Cho 3 vecto e,,e,,e, khong dong phing. Bét ki mot vecto a nao trong khdng gian ciing
c6 thé phan tich theo ba vecto d6, nghia la c6 mot bo ba s thuc (X, X,,%,) duy nhat

a= X6 +X€,+Xe,

1 Cha y: Cho vecto a,b,c khac 0:

1. a,b,c ddng phang néu c6 ba sé thuc m,n, p khong ddng thdi bang 0 sao cho: ma+nb+ pc=0

2. a,b,c khong ddng phing néu tr ma+nb+ pc=0=m=n=p=0

3. Toa d¢ cua vecto

Trong khdng gian xét hé truc Oxyz, c6 truc Ox vubng goc véi truc Oy tai O, va truc Oz vudng goc
véi mat phang (Oxy) tai O. Cic vecto don vi trén tung truc Ox,0y,0z lan luot Ia
i=(L0;0), ] =(0;3;,0),k =(0;0;1).

a) a=(a;a,8,) > a=ai+a,|+ak

b) M (X, Y Zu ) < OM =X, i+, J+2,K

File Word lién hé: 0978064165 - Email: dangvietdong.bacgiang.vn@gmail.com Trang 2
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S Dang Viét Pong Truwong THPT Nho Quan A Hinh Hoc Toa Pj Oxyz

€) Cho A(X, Ya,2a),B(Xg, Yg, 25) taco:

2

AB =(Xg —Xu; ¥ — Yai Zg —Z, ) Va AB:\/(XB—XA)2+(yB—yA)2+(zB—zA) :

d) M I trung didm AB thi M (XB;XA;VB”A;ZB”A]

2 2

e) Cho a=(a;a,;a,) va b=(b;b,;b,) taco:

o |a=h
la=bsda,=h,

a, =b,

1 ath=(a th;a,th,;a,th)
O k.éz(kai;kaz;kag)
7 ab= ‘5‘. B‘COS(Q;B) —ab, +ab, +apb,

0 ‘5‘ = Ja’+a,’ +a;’
ab +a,b, +ab,

- COSq):COS(a;b)Z\/a12+a22+a32.\/b12+b22+b32 (v6i a#0,b=0)

] avab vudng géc: < ab=0<ahb +ah,+ab, =0
&=k

[l a vd b cung phuong: < 3k e R:a=kb < {a, =kb,
a, = kb,

4. Tich ¢6 hwéng va wng dung

Tich c6 huéng cia a=(a,;a,;a,) va b=(b;b,;b,) I
e B N CPL YRR

CN(vi™

a. Tinh chat:

0 [5,5] Lé,[é,ﬁ] 1b

0 ‘[5,5}‘:‘5‘.‘5‘sin(5,5)

a'2
b =(a,b, —a,b,;a0 —ab,;ab, —a,h)
2

[l a va b cung phuong: [5,5] =0
1 a,b,c ddng phing @[5,5}6 =0
b. Cac wng dung tich ¢6 huéng

7] Dién tich tam gidc: S .. :%‘[ETC]‘

[ Thé tich tir dien Vep =%‘[ﬁ,?c].ﬁ‘
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71 Thé tich khéi hop: Vaep agcro: = ‘[E,E}.A—A"

5. Mt s6 kién thirc khac

Néu M chia doan AB theo ti s6 k(m = km) thi ta co:

— ——— ——— —

XM:XA_kXB; M:yA_kyB;ZM:ZA_kZB Véik?ﬁl
1k 1-k 1-k
Glétr(_)ngtémtamgiéc ABCQXG:W;YG:}/A*—?*—)/C;ZGZZA+ZB+ZC

B — BAI TAP TRAC NGHIEM

Caul: Cho4diém S(1,2,3);A(2,2,3);B(13,3);C(L2,4). SABC I
A. TG dién. B. Hinh chdp déu.
C. Tt dién déu. D. Hinh thang vudng
Huwéng din giai:
AB =(-1,1,0); BC =(0;-11); AC =(-10;1)
— AB=BC =CA=+/2 = ABC la tam gidc déu
SA=(1;,0;0);SB =(0;10);SC =(0;0;1)= SA=SB =SC =1

1 0 O
D(SA,SB,SC)=0 1 0|=1+0
0 O

Hay ta c6 thé tinh [STAS?]@ #0

— SA,SB, SC khong ddng phang.
= SABC la hinh chép déu, dinh S.
Chon B.

Cau2: Cho bon diem S(1,2,3);A(2,2,3);B(1,3,3);C(1,2,4).Goi M,N,P lan luot 14 trung diém

cua BC,CA va AB. Khi do SMNP la:
A. Hinh chop. B. Hinh chop déu. C. Tt dién déu.
Huwéng din giai:

V2

Tam giac: ABC c6 AB=BC =CA=+2 = MN =NP =PM ==

D. Tam dién vubng
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STA:(l;O;O);ﬁ:(0;1;0);§:(0;0;1) S
—SASB=0=SA 1 SB

Tuong tw SA L SC,SB L SC

Céc tam giac vudng SAB, SBC, SCA vubdng
tai S, ¢ cac trung tuyén:

pe_2
2

SP=SM =SN =—~ =MN = NP =PM

Tacé: SP < (SAB);SM  (SBC);SN (SCA)

— SP,SM, SN khong dong phang
= SMNP 2 t& dién déu.

Chon C.
Cau3: Cho bon diem S(1,2,3);A(2,2,3);B(13,3);C(1,2,4).Xéac dinh toa do trong tam G cua
hinh chép SABC.
A (50.13) o (208) c(ilY o[58
3 3 4 4 4 4 4
Huwéng din giai:
Tacé GS+GA+GB+GC < 40G = OA+ 0B +0C +0S
x:£(2+1+1+1):E
4 4
1 9
=Gy=—(2+3+2+2)=—
y 4( ) 4
z:l(3+3+4+3):E
4 4
Chon D.
Cau4: Cho 3 vecto a=(11-2);b=(2,-12);c=(-2,3,-2). Xac dinh vec to d thoa man
ad=4;bd=5cd=7.
A. (3,6,5). B. (-3,6,-5). C. (E,G,E]. D. (3,6,E].
2 2 2
Huwéng din giai:
ad=4 X+y—-2z=4 (1)
bd=5c{2x-y+22=5 (2)
cd=7 |-2x+3y-2z=7 (3
(1)+(2):3x=9<x=3va (2)+(3):2y=12< y=6
1 1 5 = 5
1):z==(x+y+4)=—(3+6-4)=—=d =| 3,6;,—
2= 5y +a)=3(@+6-4)=5 = d (363
Chon D.
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Cau5: Trong khong gian Oxyz, cho diém A(2;0;-2),B(3;-1,—4),C(-2;2;0). Diém D trong mat
phang (Oyz) c6 cao d6 &m sao cho thé tich cua khdi tir dien ABCD bang 2 va khoang cach
tir D dén mat phang (Oxy) bang 1 c6 thé Ia:

A. D(0;-3,-1) B. D(0;2;-1) C. D(0;1-1) D. D(0;3;-1)
Huéng din giai:
Do D €(Oyz)——>D(0;b;c) véi c<0
. c=1(loai
Theo gia thiét: d| D,(Oxy) |=1<c|=1< { (1 )—> D(0;b;-1)
C=—

Taco AB=(1-1-2),AC =(-4;2;2),AD = (-2;b;1)
Suy ra | AB, AC | =(2,6;-2)——| AB,AC | AD = 6b—6

. ik ] lr-—= —=1-— b=3
Ciing theo gia thiet, ta c0: V gep = —‘[AB, AC].AD‘ = |b —]4 =2&

6 b=-1

Chon D.

Cau 6: Trong khdng gian véi hé toa do Oxyz, cho ba diém A(12;0), B(3;4;1), D(-13;2). Tim
toa do diém C sao cho ABCD Ila hinh thang c6 hai canh day AB, CD va c6 goc C bang
45°,

A. C(595). B. C(15;3). C. C(-311). D. C(3,7;4).
Huwéng din giai:
Chon D.
Cach 1. AB=(2;2,1).
X=-1+2t
Puong thang CD ¢6 phuong trinh 12 CD:{y=3+2t .
z=2+t
Suyra C(-1+2t;3+2t;2+1);CB = (4-2t;1-2t;-1-t), CD = (-2t;-2t;-1).
Tac6 cos BCD - (4—20)(=2t) + (L 2t)(=2t) + (1 t)(~1)
J(B=2t)2 + (1= 2t) + (—1-t)% \[(=2t)? + (—2t) + (~1)?
Hay (4-20)(=2t) + (L 2t)(=2t) + (-1-t)(-1) 2 o
JB=2t)2 + (1-2t)2 + (—1-1)2J(-2t)2 + (-2t)* + (1) 2
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Lan luot thay t bang 3;1;—1;2 (tham sb t tuong tng vai toa o diém C & cac phuong an A,
B, C, D), tathiy t =2 thoa (1).

Cach 2.

Taco AB=(2;21),AD=(-2;1;2). Suyra A ) B
AB L CD va AB = AD. Theo gia thiét, suy i "

ra DC = 2AB . Ki hiéu C(a;b;c), taco

DC =(a+Lb-3,c—2), 2AB=(4;4;2). Tu
do C(3;7;4).

A\
A\

D ” 4 C

Cau 7:  Trong khdng gian vai hé toa d6 Oxy, cho hinh hop chit nhat ABCD.A'B'C'D" ¢6 A trung
V6i goc toa do O, cac dinh B(m;0;0), D(0;m;0), A'(0;0;n) véi m,n>0 va m+n=4. Goi
M 14 trung diém cta canh CC'. Khi d6 thé tich ta disn BDA'M  dat gia tri lon nhat bang
A B. 2. c. ¥ . 2.
108 4 27 32
Huwéng din giai: :
Toa do diém C(m;m;0),C'(m;m;;n),M (m;m;gj oINS
// :n \\\ \\
// : \ N
BA’:(—m;O;n),ﬁ:(—m;m;O),W:(O;m;gj // R B
/ T/’,,/”’
| BA',BD | = (-mn;—mn;—m?) ;
1= ==7=— m’n
Veouw == | BA, BD | BM | =
6 4
3
Taco m.m.(2n)s(m+m+2n] :512:m2n£@
3 27 27
64
=V <—
BDA'M 27
Chon C.
Cau8: Cho ba diém A(3;10),B(0;-10),C(0;0;-6). Néu tam giac A'B'C’ thoa man hé thic
A'A+B'B+C'C =0 thicé toa do trong tam Ia:
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A. (30;-2). B. (2;-3;0). C. (3,-2;0). D. (3;-2;1).
Huwéng din giai:

Chen A

* Cach dién dat tha nhat;

Goi G, G’ theo thu ty lan luot 14 trong tam tam giac ABC, A’B’C’. V&i moi diém T trong
khdng gian co6:

(1):A'A+B'B+C'C :6©(ﬂ—ﬁ)+(ﬁ—ﬁ‘)+(ﬁ—ﬁ):6

< TA+TB+TC=TA'+TB'+TC" (2)

Hé thirc (2) chirng to. Néu T =G tic la TA+TB+TC =0 thitaciing c6 TA'+TB'+TC'=0
hay T =G" hay (1) 1a hé thic can va du dé hai tam giac ABC, A’B’C’ ¢6 cling trong tam.

Ta c6 toa ¢ cia G Ia: G:(3+2+0;1_;+0;0+2_6):(1;0;—2)

Do cling 1a toa do trong tam G’ cua AA'B'C’
* Cach dién dat thi hai:
Taco: AA'+BB'+CC'=0 (1)

@(A'—G+ﬁ+@)+(ﬁ+ﬁ+@)+(ﬁ+(ﬁ+@):6

< (GA+GB+GC)+(AG'+B'G'+C'G')+3G'G =0 (2)

Néu G, G’ theo thtr tw lan luot Ia trong tdm tam giac ABC, A’B’C’ nghia la

GA+GB+GC=A'G'+B'G'+C'G ' thi (2)©G'G=0<G'=G
Tom lai (1) 1a hé thac can va du dé hai tam giac ABC, A’B’C’ ¢6 cling trong tam.

, R 1-1 - R
TacotoadécﬁaGla:G:(3+2+0; 3+0;0+2 6]:(1;0;—2).Décﬁnglatoadétrong

tdm G’ cua AA'B'C'

Cau 9:  Trong khdng gian véi hé truc toa do Oxyz, cho ba diém M (3;0;0),N(m,n,0),P(0;0; p).
Biét MN =+/13,MON =60°, thé tich t& dién OMNP bing 3. Gia tri caa bidu thac
A=m+2n°+ p? bang
A. 29. B. 27. C. 28. D. 30.

Huwéng din giai:
OM =(3;0;0),0N =(m;n;0)=>OM.ON = 3m
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OMON 1 m
= ="

OW.OW:‘(W‘.‘(W‘COSGOO: Bt B N L
‘OMHON‘ 2 ym? +n?

MN :J(m—:’>)2+n2 =13

Suyra m=2;n=123

N~

[OM 0N |:0F =6v3p =V = [6v3p| = 3= =13

Vay A=2+2.12+3=29.
Cau 10: Cho hinh chop S.ABCD biét A(-2;2;6),B(-3;18),C(-10;7),D(12;3). Goi H la trung
diem ctia CD, SH L (ABCD). Bé khdi chop S.ABCD c6 thé tich bing 277 (dvtt) thi c6 hai

diém S,,S, thoa man yéu cau bai toan. Tim toa do trung diém | cua S;S,
A. 1(0;-1-3). B. 1(30;3) C. 1(0,13). D. 1(-10;-3).

Huwéng din giai:

Taco AB=(-1-12),AC=(L-21)= Sy :%‘[ﬁ,?c] :%

DC =(-2;,-2;4), AB =(~1,-1,2) = DC = 2.AB => ABCD Ia hinh thang v&
ViV eco :%SH.SABCD = SH =33

Laico H 1a trung diem ciia CD = H (0;1;5)

Goi S(a;b;c):Sﬂ:(—a;l—b;S—C):Sﬁzk[ﬁ,E]: k(3;3;3) = (3k; 3k; 3k)

Suy ra 3v3 =~+/9k2 +9k? + 9k2 = k = +1
+) V6i k =1= SH =(3;3;3) = S(-3,-2;2)
+) Véi k =-1= SH =(-3,-3,-3) = S(3,4;8)

Suyra 1(0;13)
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Cau 11: Trong khang gian véi hé toa dd OYZ | cho hinh vudng ABCD, B(3:0:8) D(=5-4:0) g;g
dinh A thuoc mat phang (%) va c6 toa do 1a nhitng s nguyén, khi do ‘FA+@‘ bing:
A. 5410. B. 6+/10. C. 10V/6. D. 10/5.
Huwéng din giai:

Ta c6 trung diém BD 14 1(~1;-2;4) ,BD =12va diém Athudc mat phing (Oxy) nén

A(a;b;0).
AB* = AD’ 2, m2 , Q2 2 2
o . (@=3) +b°+8° =(@a+5"+(b+4)
ABCD Ia hinh vuong = 1 s
AIZ:(—BD) (@a+1)°+(b+2)*+4*=36
a_l?
b=4-2a a=1 T 5 -
= < hoac S = A(1; 2; 0) hoac A(E;ﬂ;oj
(a+1)*+(6-2a)* =20 b=2 b 14 5 5
5

(loai). V&i A(L;2;0) =C(-3;-6;8).
Cau 12: Trong khong gian véi hé toa do OVZ, cho 4 diém AZ4-1) BL4-1) C(243)
D(Z2-1) Biét M (x;y;2), ddMA® + MB? + MC? + MD? dat gid trj nho nhat thi X+ Y +Z

bang
A T. B. 8. C.9 D. 6.

Huwéng din giai:
i . A, , 7 14
Goi G latrong tam cua ABCD taco: G §;3;0 :
Ta co: MA? + MB? + MC? + MD? = 4MG?® + GA? + GB® + GC? + GD?

> GA? +GB? +GC? +GD?. Dau bang xay ra khi M EG(%;%;O]:X+ y+z="7.
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PHUONG TRINH MAT PHANG NANG CAO
A-LY THUYET CHUNG
1. Pinh nghia

Trong khong gian Oxyz phuong trinh dang Ax+By+Cz+D =0 v6i A’ +B?+C? >0 duoc goi la
phuong trinh tdng quat caa mat phang.

(1 Phuong trinh mat phang (P): Ax+By+Cz+D =0 v6i A*+B?+C? >0 ¢6 vec to phap tuyén la
n=(A;B;C).

1 Mat phang (P) di qua diém M, (X,;Y,;2,) vanhan vecto n=(A;B;C),n=0 lam vecto phap tuyén
dang (P): A(x=%,)+B(y-Y,)+C(z-2,)=0.

11 Néu (P) c6 cap vecto a=(a;a,;a,);b=(b;b,;b,) khong ciing phuong, c6 gi4 song song hoic

nm trén (P). Thi vecto phap tuyén caa (P) duoc xdc dinh n=|a,b].

2. Cac truong hop riéng ciia mit phang

Trong khdng gian Oxyz cho mp («):Ax+By+Cz+ D=0, véi A*+B?+C? > 0. Khi do:
1 D=0 khi vachi khi («) di qua gbc toa do.

1 A=0,B#0,C=0,D =0 khiva chi khi («) song song truc Ox.

7 A=0,B=0,C #0,D =0 khi va chi khi (a) song song mit phang (Oxy).

a=-
7 AB,C,D=0. bat

>| O
=
Il
|
|
(]
Il
|
Q
|
+

3. Vi tri twong doi ctia hai mat phang

Trong khdng gian Oxyz cho («):Ax+By+Cz+D=0va (a¢'):A'x+B'y+C'z+D'=0

AB'#A'B
0 (@) cat () <<BC'#B'C
CB'#C'B
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| AB'=A'B
- (@) (@) Llge—B'c vaAD'2AD
CB'=C'B
AB'= A'B
o (a) _(a') _ |BC'=BC
CB'=C'B
AD'=A'D

Dit biét: (a) L(a') < n.n, =0« AA+BB'+CC'=0
4. Gobc giira hai mat phang
Goi ¢ la goc giira hai mat phing (0° < <90°)

(P):Ax+By+Cz+D=0va (Q):A'x+B'y+C'z+D'=0

np,nQ)‘=

Nl  |AA4BB+CC]
n, @‘ JAZ+B2+C2A/A%+B2+C?

cosgp= ‘cos(
nP

B - BAI TAP TRAC NGHIEM

y=0
2X—-y—-21-2=0
N(0;0;-1), mat phang (P) qua diém M,N va tao véi mat phang (Q):x—y—4=0 mot

Cau l: Trong khéng gian voi hé toa do { Oxyz cho diém M(L0;0) va

gbc bang 45° . Phuong trinh mat phang (P)la

y=0 5 [V=0
| 2x—y-22-2=0" | 2x-y-27z+2=0
c 2x—y—22+2:0. D. 2x—22+2:0.
2X—y-2z-2=0 2Xx—-22-2=0

Huwéng din giai:
Goi vecto phap tuyén cia mp(P) va (Q) lan luot Ia n,(a;b;c) (a*+b”+c”#0), n,

(P) qua M(30;0)=(P):a(x-1)+by+cz=0

(P) qua N(0;0;-1) =>a+c=0

_ S a—b| 1 a=0

P) hop véi 6c 45° = |cos(n,,n :cos450<:>|—:—<:>

(P) hop vai (Q) g ‘ (ne Q)‘ T2z 2 |a=-2
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V6i a=0=c=0 chon b=1 phuong trinh (P):y=0

Vé6i a=-2b chon b=-1= a=2 phuong trinh mit phang (P):2x-y-2z-2=0.

Chon A.

Cau 2:  Trong khdng gian véi hé toa do Oxyz ,cho (P):x+4y-2z-6=0,(Q):x—-2y+4z-6=0.
Lap phuong trinh mat phang («) chta giao tuyen cua(P),(Q) va cét cac truc toa d¢ tai cac
diém A, B,C sao cho hinh chép O.ABC la hinh chop déu.

A X+y+z+6=0. B. x+y+z-6=0. C.x+y-z-6=0. D.x+y+z-3=0.
Huwéng din giai:
Chon M (6;0;0),N(2;2;2) thudc giao tuyén cua(P),(Q)
Goi A(a;0;0),B(0;b;0),C(0;0;¢) lan lugt la giao diém cia () voi cac truc Ox, Oy, Oz
= (a) —+l+§:1(a,b,c #0)
L}
(a) chta M,N = a
2 2 2
—+—+—=1
a b c
Hinh chop O.ABC 14 hinh chép déu= OA=0B =0C = |a| = |b|=|c|
Vay phuong trinhx+y+z-6=0.
Chon B.
Cau 3: Trong khdng gian vai hé toa 46 Oxyz, cho 2 duong thang:
2 y+l z-1 X
A XI = y; - 2_3 A, {y=2-t vamitcau(S):x? +y? +22 —2x+2y-6z2-5=0
- z7=1+2t
Viét phuong trinh mat phang (c) song song véi hai duong thang A, A, va cat mat cau (S)
. . X . s 2
theo giao tuyén la duong tron (C) co chu vi bang 3;6577 :
A. x-5y-3z2-4=0;, x-5y-3z+10=0
B. x-5y-3z+10=0
C. x-5y-3z+3++/511=0; x-5y—-3z2+3-+/511=0
D. x-5y-3z-4=0
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Chon B.

Huwéng din giai:

+ A, qua M,(2;-11) va co vecto chi phuong uj =(2;-3).

A,qua M, (0;2;1) va c6 vecto chi phuong U, = (1;-12) .

+ Mt phang (o) song song Véi A,, A, nén c6 vecto phap tuyén: [ut,uj] =(1,-5,-3)
— Phuong trinh mat phang (o) ¢6 dang: x—5y—-3z+D=0

+ Mt cau (S) c6 tam I(;—1;3)va ban kinh R=4.

2~/3657 \/365
c =

Goi r la ban kinh duong tron (C), ta c6: 2zr = c

: V35 |D-3 35 [D=-4
Khi do: d(1, —JR?—r? = S
ido ( (a)) r c = = c =N D10

+ Phuong trinh mit phang (o) :x—5y-3z-4=0 (1) hay x-5y—-3z+10=0 (2).
Vi A, (@), A, /() nén My va My, khong thuge () = loai (1).

Vay phuong trinh mat phang (o) can tim la: x-5y—3z+10=0.

Chon B.

Cau4: Cho tir gidkc ABCD c6 A(0;1-1);B(112);C(5-10);D(0;0;1). Viét phuong trinh cua
mit phang (P) qua A B va chia tir dién thanh hai khéi ABCE va ABDE co ti s6 thé tich

bang 3.
A.15x—-4y-52-1=0. B.15x+4y-5z-1=0.
C.15x+4y-5z+1=0. D.15x-4y+5z+1=0

Huwéng din giai:
(P) cétcanh CD tai E,E chia doan CD theoo ty s —3

‘= X +3%, 1+3.0 1

4 4 4
—Ely= Ye +3Yp :—1+3.0:—_1
4 4 4

. zo+3z, 0+31 3

4 4 4

ﬁ:(1;0;3);E:(E;—E;Z]:E(l;—&?)
4 4 4 4
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Vecto phéap tuyén cua

(P):n=| AB, AE | =(15,~4;-5) = (P):(x—0)15+(y ~1)(~4)+(2+1)(-5)=0
< 15x—-4y-52-1=0

Chon A.

o =0 7 \
Cau5: Trong khdong gian véi hé toa do {y Oxyz cho diém M (10;0) va

2X—-y—-2z-2=0
N (0;0;-1), mit phiang (P) qua diém M,N va tao v6i mat phang (Q): x—y-4=0 mot
gbe bang 45° . Phuong trinh mat phang (P)la

y=0 5 [V=0
| 2x-y-27z-2=0" | 2x—y-27+2=0
c 2x—y—22+2:0. D. 2x—22+2:0.
2Xx-y-22-2=0 2x-22-2=0

Huwéng din giai:
Goi vecto phap tuyén cia mp(P) va (Q) Iin luot 1a n, (a;bic) (a®+b°+c¢®#0), n,
(P)qua M (30;0)=(P):a(x-1)+by+cz=0

(P) qua N(0;0;-1) = a+c=0

, - p: 0 ) (0] |a_b| _i a=0
(P) hop véi (Q) goc 45 :‘cos(np,nQ)‘—cos% @—mﬁ—ﬁc{a:_%

V6i a=0=c=0 chon b =1 phuong trinh (P):y:0
Véi a=-2b chon b=-1= a=2 phuong trinh mat phang (P):2x—y-2z-2=0.
Chon A.

Cau6: Cho ti gidc ABCD c6 A(0;1,-1);B(L12);C(L-10);D(0;0;1). Viét phuong trinh tong
quat cua mat phang (Q) song song véi mat phang (BCD) va chia tir dién thanh hai khoi

AMNF va MNFBCD c¢6 ti s6 thé tich bing %

A. 3x-3z2-4=0. B.y-z-1=0.
C.y+z-4=0. D. 4x+3z+4=0
Huwéng din giai:

K A bt T R AMY 1
Ty so thé tich hai khoi AMNF va MNFBCD : | — | =—

AB 27
A _1_ M chia canh AB theotis -2
AB 3
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1+20 1
X = —_

_2+2(-1)
3
Vecto phép tuyén caa (Q):n=(0;1-1)

X =0

M e(Q):>(Q):(x—%)0+(y—1)1+(z—0)(—1):0
=(P):y-z-1=0
Chon B.
Cau7: Turgoc O v& OH vudng goc véi mt phang (P),(OH = p); goi «, B,y lan lugt la cac goc
tao bdi vec to phap tuyén cia (P) véi ba truc Ox,0y,Oz. Phuong trinh ciia (P) la:
A. xcosa +ycosp+zcosy—p=0. B. xsina+ysin+zsiny—p=0.
C. xcosa +ycosp+zcosy+p=0. D. xsina+ysinB+zsiny+p=0
Huwéng din giai:
H (pcosa, pcos B,ccosy) = OH =(pcosa, pcos ,ccosy)
Goi: M (x, y,z)e(P):W:(x— pcosa,y—pcos f3,2—CCcosy )
OH L HM
< (x—pcosa)pcosa+(y—pcosB)pcosB+(z—ccosy)pcosy
< (P):xcosa+ycosB+zcosy—p=0
Chon A.
Cau8: Viét phuong trinh tong quat cua mat phang (P) cit hai truc y'Oy va z'Oz tai
A(0,-1,0),B(0,0,1) va tao v6i mat phang (yOz) mot goc 45°,
A. \/Ex—y+z—1:0. B. \/§x+y—z+1:0.
C. \/§x+y—z+1:0;\/§x—y+z+1:0. D. \/§x+y—z+1:0;\/§x—y+z—1:0
Huwéng din giai:
Goi C(a,0,0) la giao diem cta (P) va truc x'Ox
= BA=(0,-1,-1);BC =(a,0,-1)
Vec to phép tuyén cua (P) la ﬁ:[ﬁ,ﬁ]:(l, —a,a)

Vec to phap tuyén cua (yOz) 1a: e, =(1,0,0)

V2

=~ o daf=2<a=+

1
Ji+2a? 2

Vay c6 hai mat phang (P):J_r\/Ex—y+z:1:>\/§x+y—z+1:0;\/§x—y+z—1:0

Goi « la goc tao bsi (P) va (yOz) = cos45’ =

Nl
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Chon D.

Cau9: Trong khong gian v6i hé toa do Oxyz, cho mat cau (S) c6 phuong trinh:
X2 +y?+22-2x+6y—4z—2=0. Viét phuong trinh mat phang (P) song song Vvéi gia cua
véc to V = (1;6;2) , vudng goc voi mat phang () : x+4y+z —11=0 va tiép xuc véi (S).

A 2X—-y+22-3=0 5 2X—-y+22+3=0
| 2x—y+22+21=0 | 2x-y+22-21=0
c 2X-y+2+3=0 D 2X-y+12+13=0
2x-y+2-1=0" | 2x-y+2-1=0
Huwéng din giai:
Vay: (P): 2x—y+22+3=0 hoac (P): 2x—-y+2z2—-21=0
(S) cotam I(1; -3; 2) va ban kinh R = 4. VTPT cua (@) la = (14;1).
= VTPT cua (P) la: fi, =[A,V]=(2;—-12) = PT cua (P) ¢6 dang: 2Xx—y+2z+m=0.
, m=-21
Vi (P) tiép xtc véi (S) nén d(1,(P)) =4 < {m _3
Vay: (P): 2Xx—y+22+3=0 hodc (P): 2x—-y+2z2—-21=0.
Chon B.
) .Q- . . 2 2 2 _

Cau 10: Cho diém A0:8:2) va mat ciu (8) ¢o phuong trinh (8) 1 (X=9)"+(y+3)"+(2=7)" =72
diém BO=723) vi& phuong trinh mit phing (P) qua Atiép xtic véi (3)sao cho khoing
cach tir Bdaén (P) 1a 1on nhat. Gia sir "= @M N) 13 mot vecto phép tuyén caa (P) . Lac d6
A. mn=2. B. mn=-2. C. mn=4. D. mn=-4.
Huwéng din giai:

Chon D.
Mt phang (P) qua Acd dang a(x—0)+b(y-8)+c(z—-2)=0«< ax+by+cz-8b—-2c=0.
biéu kién tiép xdc:
5a-3b+7c-8b-2c 5a-11b+5c
4(1: (P)) =642 5 P2 | _evz o B8 o5
Ja® +b%+c? va®+b*+c?
. 9a—7b+23c-8b—2c| |9a-15b+ 21|
Ma Ol(B;(F’))=| =
va®+b*+c? va® +b*+c?
_[5a-11b+5c+4(a—b+4c)| _
va® +b%+c? -
5a-11b+5¢ a-b+4c 2+ (-1 +4°Nai+b* +¢°
s b oo OO AN
Jal+b?+c2 Al +b’+c? vaZ +b*+c?
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Céau 11:

DAu biing xay ra khi %:% :%. Chon a=1b=—1c=4 thoa man (*).

Khidé (P):x—y+4z=0.Suyra m=-1n=4.Suyra: mn=-4.

Cho mgt phang (P) di qua hai diém A(3,0,4),B(-3,0,4) va hop véi mat phang (xOy)
mot goc 30° va cat y'Oy tai C. Viét phuong trinh tong quat mét phang (P).
A.y+\/§z+4\/§:0. B.y+\/§z—4\/§:0.

C. yi\/§zi4\/§:0. D. x—y—\/§z—4\/§=0

Huwéng din giai:

C(0,c,0); AC =(-3,c,—4); AB=(-6,0,0)

)
Vec to phap tuyén cua (P): n= [A—C,E] =6(0,4,c)

Vec to phap tuyén cua (xOz):e, =(0,0,1)

C -
cos30° = i :ﬁac2 =48 c=+4J3=n :6(0,4,i4\/§)
Vi6+c¢® 2
= (P):(x=3).0+(y-0)4+(2-4)(+4/3) =0 y+ 243443 =0
Chon C.
X=1 x=1
Cau 12: Trong khong gian véi hé toa do Oxyz, cho ba duong thang d,:sy=0, d,:qy=t,,
z=0 z2=0
x=1
d,:{y=0. Viét phuong trinh mat phing di qua diem H (3;2;1) va cit ba duong thing d, ,
Z=t,
d,, d, lan luot tai A, B, C sao cho H la tryc tam tam giac ABC.
A. 2x+2y+z-11=0. B. x+y+z-6=0.
C. 2x+2y-2-9=0. D. 3x+2y+z-14=0.
Huwéng din giai:
Chon A.
Goi A(a;O;O), B(Lb;0), C(L0;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+2¢(a—1)+(1-c)b(a-1)=0 b=0
ABCH =0 <{a=b+1 =9’ -20*=0< b9
BC.AH =0 c=2b 2
Néu b =0suyra A= B (loai).
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Néu b:%, toa do A(l—zl;o;oj, B(l;%;oj, C(10;9) . Suy ra phuong trinh mat phang

(ABC) la 2x+2y+2z-11=0.

X=3+1 X=t'
Cau 13: Trong khong gian Oxyz, cho 2 duong thang d: {y=-2—t vad’: {y=5+t'
z=+/2t 7=+/2t'-3J2-5
Viét phuong trinh mat phang (B) chira (d) va tao véi mat phang Oyz mat géc nho nhat.
A. 3x+y++22+7=0. B. 3x—y—+/2z-7=0.
C. 3x+y—-+2z+7=0. D. 3x+y—~22-7=0.

Huwéng din giai:

Gia sit (B): Ax+By+Cz+D=0 (dk: A2+B?+C2>0), (B) c6 vipt la n = (A;B:C)

; Ae(B) {3A—ZB+D:0 D=-A+2C\2
S5 5 <
< (B fao  |A-B+Cy2=0 B=A+C+2
cos((B), (0y2)) = [cos(n, 1) = A
\/A2+(A+C\/E)2+C2

TH 1: A = 0 (khdng thoa db hodc (3),(Oyz) khong nho nhat)
TH 2: A+#0, ta co:

1 1

PO = T TG C 5, 6y, 12
+(1+K\/§) +(X) (X\/§)2+2.X\/§+(?)2+6

1
C V6, 12
—N3+ )+
\/(A\/_ 3 ) 9
(B),(Oyz) nhé nhit < cos((B),(Oyz)) I6n nhit < (%\/§+§)2 nho nhét <
C . 6
—+3+—=0
A\f 3
A =1 (choin) B :%
= nén . Vay: (B): 3x+y—~22-7=0
o2 - Vay: (B): 3x+y
3 D=-2
3
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Céau 14:

Céau 15:

Chon D.

Trong khong gian véi hé toa do Oxyz, cho duong thang d :X%Z :yT—l :il. Viét phuong

trinh mat phang (P) chira duong thang d va cat cac truc Ox, Oy lan luot tai A va B sao cho
duong thang AB vudng goc vai d.
A. (P):x+2y+52-4=0. (P):x+2y+52-5=0.

B.
C.(P):x+2y-z-4=0. D. (P):2x-y-3=0.
Huwéng din giai:
Céch 1 (Tw luan)
Duong thing d qua M(2;1;0) va ¢6 VTCP u, = (1;,2;-1)

—_—

Tac: ABLd va ABL Oz nén AB 6 VTCP I Uy, =[ug k |=(2-1,0)

(P) chtra d va AB nén (P) di qua M(2;1; 0), ¢6 VTPT Ia: n= [Q@] = (L,2;5)

= (P):x+2y+52-4=0 = Chgn A

Céch 2: Dung phuong trinh mat phang theo doan chan.
Puong thang d qua 2 diém M(2;1;0) va N(3;3;-1)

Gia st mp(P) cit Ox, Oy, Oz lan luot tai A(a;0;0), B(0;b;0), C(0;0:c)

AB1d = ABu, =0=a=2b (1)

(P) chad nénd ciing di qua M, N = §+%=1 2), §+%+%1=1 (3)

Tu (1), (2),(3) = a:4,b=2,c=% = (P):x+2y+5z2-4=0 = Chgn A
X=—t

Trong khong gian toa do Oxyz cho duwong thang d:{y=-1+2t va mp
7=2+t

(P): 2x —y—2z—2=0. Viét phuong trinh mat phang (R) qua d va tao véi (P) mot goc

nho nhat.
A x—y—z+3=0 B.x+y—-z+43=0
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C.x4+y+z2+3=0 D. x—y+4+z+3=0
Huwéng din giai:

X y+1
, ) . ) , 1 2X 1=0
buong thang d la giao tuyen cua hai mat phang: 1 2 & Ty .
__z—2 X4+z—2=0
-1 1

Do vay mat phang (R) qua d thi (R) thusc chim mat phang:
2x+y+1+m(x+z2-2)=0.

Hay mp(R): (24 m)x+y+mz+1-2m=0 (*). Mp(R) c6
A, =(m+2,5;m);A, =(2,—1-2).

Vay:
coser— NN, _ 2(m+2)+1-2m _ 5 5 1 .5
nne] J(m+2f +1+miatit4  3Wam*+4m+5 3 o(my1) 43 3V3

Do « nho nhét cho nén cosa 16n nhat khi m=—1.

Vay thay vao (*)taco mp(R):x+y—z+3=0.

Chon B.
X=2+t x=2-2t
Cau 16: Cho hai duong thang d,:<y=1-t va d,:<y=3 . Mit phiang cach déu hai duong
z=2t z=t'

thang d, va d, c6 phuong trinh la

A. X+5y+2z+12=0. B. x+5y-2z+12=0.

C. x-5y+2z-12=0. D. x+5y+2z-12=0. A

Huéng din giai: 7/

Chen D. /M
d, qua A(21;0) vac6 VTCP Ia G, = (1, —1;2): il

d, qua B(2;3;0) vacé VTCP la t, =(-2;0;1).

C6 [u,,0,]=(-%-5-2); AB=(0;2;0), suy ra [U,,0,].AB=-10, nén d,;d, la chéo nhau.
Vay mat phang (P) cach déu hai duong thang d,,d, 1a duong thang song song voi d,,d, va
di qua trung di€m 1(2;2;0) cua doanthang AB.

Vay phuong trinh mét phang (P) can lap la: x+5y+2z-12=0.
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Cau 17:

Céau 18:

Trong khong gian véi hé toa do Oxyz ,cho hai duong thang d,,d,lan lugt c6 phwong trinh

d,: X;2: VIZZ 253, Z;X;: y_—12: 21 Phuong trinh mét phing (a) céch déu
hai duong thang d,,d, la:

A. 7x-2y-4z=0. B. 7x-2y-4z+3=0.

C. 2x+y+3z2+3=0. D.14x-4y-8z+3=0.

Huwéng din giai:

Taco d, diqua A(2;2;3) vaco u, =(213), d, diqua B(L,2;1) vaco u,, =(2,-14)
AB = (1L -2);| Uy Uy, |=(7:-2-4);

= [@@]ﬁ —=-1#0 nén d,,d, chéo nhau.

Do (a) cach déu d,,d, nén (e) song song véi d,,d, =n, = [u?l@] =(7,-2,-4)

= (a) codang 7x-2y—4z+d =0

Theo gia thiét thi d (A, () =d(B,(a)) @%z%@ d :%

= (ar):14x—4y-82+3=0

Trong khdng gian véi hé toa do Oxyz, viét phuong trinh mat phang (P) song song va céch

ddu hai duong thing d, ;X2 -Y _Z\a g X_¥-1_ 272

-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.

Huwéng din giai:
Tacé: d; diquadiém A(2;0;0) vacd VTCP U, =(-1,1;1).

va d, di qua diém B(0;1;2) va c6 VTCP @, =(2;-1;,—1).Vi (P) song songvéi hai duong
thang d, va d, nén VTPT cua (P) la i=[u,,0, |=(0;1-1)

Khido (P) c6dang y-z+D =0 = loaiddpan Ava C.
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Céau 19:

Lai c6 (P) cach déu d, va d, nén (P) di qua trung diém M(O;%;l} cia AB. Do d6
(P):2y-2z+1=0

Chon B.
Trong hé truc toa dd Oxyz cho mit phang (P):5x—z—4=0 va hai duong thang d;;d, lan

lugt ¢6 phuong trinh XT_lzll Z;rl,le y12 Zzl. Viét phuong trinh cua mat

phang (Q)//(P), theo thi tu cit d,,d, tai A B saocho AB=—— 4\/—
A. (Q):5x _25+“33 =0;(Q,): 5x—z+# V3L,

(Q):
B.(Q):5x-z-2= O(Qz) 55x+11z+14=0.
C. (Q):-5x—z2-2=0;(Q,):-55x—11z+14=0.
D. (Q):5x-2-4=0;(Q,):55x-11z+7=0
Huwéng din giai:
X=1+t Xx=1+2t"'
d:qy=-t ,d,:qy=2+t";(Q):5x-z+d=0,d =4
z2=-1+2t z=-1+t'
-3-d 6+d_ -15-2d -3-2d 12-d 30+5d
d=A , ; : d,=B ; ;
(Q)na, (3 3 3 ](Q)mz ( 9 9 9 ]

Suy ra ﬁ:(ng ;_6;4d ;30;50']:%(6+d;—6—4d;30+5d)

Do AB= 4*3{_ %((6+d)2+(—6—4d)2+(30+5d)2)

d- -25+4/331
_80 4247 +300d + 252 -0 !
9 d- —25-+/331
7
Vay, tim duoc hai mat phang thoa man:
25+\/33 -25-4/331
(Q):5x -2+ —————=0;(Q,):5x -2+ ————=0
Chon A.
Cau 20: Trong khéng gian v&i hé toa do Oxyz, cho diém A(L2;3) va dudng thing d:
x+3_y+1_z
2 1 —1.Matphang (P) chtra dudng thang d va cd khoang cach tir A dén (P)I1a
I6n nhat. Khi d6 (P) c6 mot vécto phap tuyén I3
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Céau 21:

A. n=(4;5;13) B. n=(4;5-13) C. n=(4;,-5:13) D. n=(-4;5,13)
Huwéng din giai:

Goi H,K lan luot 13 hinh chiéu vuéng goc cua A Ién d va (P)

Khi d6: d(A,(P)) = AK < AH hay d(A,(P)) I6n nhat khi va chi khi H =K
Taco: H(=3+2t;-1+t;—t);a=(2L-1) vda AHa=0ct =§

3 4 5 13
Suyra: AH=(——=;—=;—-—
y (-3i=373)

Hay mot vécto phap tuyén caa (P) 1a n=(4;5;13)

Chon A.

A . e LA R N 2 X=1 y+2 z
Trong khong gian véi hé toa do Oxyz, cho hai duong thang dl'T: ] va
d, :XTJrz:y—_llzg. Viét phuong trinh mat phang (P) chta d, sao cho gdc gitta mat

phang (P) va duong thang d, 1a 16n nhat.
A X+y+z+6=0. B. 7Xx-y+5z2-9=0.C. x+y-z-6=0. D.x+y+z-3=0.
Huwéng din giai:

Taco: d, di qua M(L,—2;0) vaco VICPU=(1;2;-1).
Phuong trinh mat phang (P) c6 dang: A(x—1)+B(y+2)+Cz=0,(A*+B*+C? #0).

Tacs: dc(P)e<=un=0<C=A+28B

4A+3B >
Goi a=((P),d,) =sina = | | :__\/ 2(4A+3B) :
3J2A2 +4AB+5B> 3 V2A?+4AB+5B

22

Véi B=0 SSina:T

_ . 1 4 2
Vi BiO.DéttzA,tadeQc Sina = . —(2t+3)
B 3 V2t +4t+5

N , 4 2 ] 2
Xeét hamso f(t) :(Zt;g). Taco: f'(t)= 16t 2+124t+Ei4
2t° +4t+5 (2t° +4t+5)
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(=_3
f't)=0<| 4

t=-7

Dua vao BBT ta c6: maxf(t):z—:;3 khi t=-7 <:>§:—7

Khi do: sina = f(-7) :¥
Vay sina :¥ khi %:—7 — Phuong trinh mat phang (P):7x-y+5z-9=0
Chon B.
Cau 22: Trong khdng gian véi hé toa do Oxyz, cho diém M (1;2;-1). Viét phuong trinh mat phang
() diqua gbc toa do 0(0;0;0) vacach M mot khoing lon 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.
Huéng din giai:
Goi H 1a hinh chiéu cua M trén (P) = AMHO vubng tai H = MH < MO
= MH__ =MO.Khidé (P) diqua M vavudng goc véi MO :Wﬁ(l;Z;—l) la vecto
phép tuyén cia (P) = phuong trinh ciia mat phang (P) la 1(x—0)+2(y -0)-1(z—-0)=0
hay x+2y—-z=0.
Chon A.
" . ~ . e LA R e 2 x-1 y+2 z .
Cau 23: Trong khong gian vai hé truc toa do Oxyz, cho hai duong thang d, .T:T:—l va
d, :X%Z:y—_llzé. Goi (P) la mat phiang chira d, sao cho goc giita mat phang (P) va
duong thang d, 14 16n nhat. Chon ménh dé dung trong cic ménh dé sau:
A. (P) c6 vecto phap tuyén la n=(1-1;2).
B. (P) qua diém A(0;2;0).
C. (P) song song véi mat phang (Q): 7x—y+5z-3=0.
D. (P) cit d, taidiém B(2-14).
Huwéng din giai:
d, qua M (1-2;0) vaco VTCP u=(L2;-1). Vi d, (P) nén M (P).
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Pt mat phang (P) c6 dang: A(x—1)+B(y+2)+Cz=0(A2+BZ+C2 ;tO).

Taco: d, c(P)=un=0=C=A+2B.

_ — 4A+3B 4A+3B)°
Goi a:((P),dz):SIna: | | :1\/ g ) >
3J2A +4AB+5B2 3V2A’+4AB+5B
TH1: V6i B =0 thi sina:¥.
. 4t +3)°
TH2: V6i B#0. bat t:é,tadu’(_yc: Slnoz:1 (2—)
B 3V2t°+4t+5
. 4t +3)° L n , .
Xét ham so6 f(t):(z—). Duya vao bang bién thién ta c6: max f (x):§ khi t =-7
2t°+4t+5 7
khi A:—7.
B
5v3

Khi d6 Sina: f(-?):T

So sanh TH1 va TH2 = ¢ lén nhét voi sina :% khi 2: 7.

Vay phuong trinh mat phang (P) 17TX—-y+52-9=0.
Chon B.

Cau 24: Trong khdng gian véi hé truc toa @ Oxyz ,cho ti dien ABCD c6 diem A(L11),B(2;0;2),
C(-1-10),D(0;3;4). Trén cac canh AB,AC,AD lan luot ldy cac diem B',C', D' thoa:

AB'+ AC'+ ADI =4 . Viét phuong trinh mat phang (B'C'D") biét tr dien AB'C'D' ¢6
AB' AC' AD

thé tich nho nhat?

A. 16x+40y—-44z+39=0. B. 16x+40y+44z-39=0.

C. 16x-40y—-44z2+39=0. D. 16x—-40y—-44z-39=0.

Huwéng din giai:

. L . AD AB.AC.AD
Ap dung bat dang thiac AM —GM ta co: 4= AB + AC + 233,/ ¢
AB' AC' AD' AB'.AC'.AD'

AB'.AC"AD'_27 V,cp AB.AC'AD'_27 27
— > = 8D 2—=>Vigco 2 Vaseo
AB.AC.AD 64 Vascn AB.AC.AD 64 64
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4’44

D& Vg N6 nhét khi va chi khi A2 ACT_AD"_3 _ 3gi_ 35— p(Ll.1.]
AB AC AD 4 4

7 _ 7 717
Lac d6 mt phang (B'C'D') song song véi mat phang (BCD) va di qua B'(Z;Z;Z]

= (B'C'D"):16x+40y—44z+39=0.

Cau 25: Trong khdng gian véi hé toa do Oxyz, cho mat phang (a)di qua diém M (1;2;3) va cit cac
truc Ox, Oy, Oz lan luot tai A,B,C ( khéac gbc toa d6 O) sao cho M 14 truc tam tam giac
ABC . M3t phang (&) c6 phuong trinh la:

A Xx+2y+32-14=0. B. 2+ ¥ Z 10,
1 2 3
C. 3x+2y+2-10=0. D. x+2y+3z+14=0.
Huwéng din giai:
Céach 1:Goi H Ia hinh chiéu vudng gdc ciia C trén AB, K Ia hinh chiéu vudng goc B trén
AC .M Ila truc tdm cua tam giac ABC khi va chi khi M = BK nCH
, ABLCH
Ta co: = AB L(COH)= AB LOM (1)
AB L CO
1)
Chtrng minh tuong ty, ta c6: AC L OM (2).
Tu (1) va (2), taco: OM L (ABC)
Taco: OM (12;3). |
y
Mat phang (e )di qua diémM (1;2;3)va cé mot VTPT la OM (1;2;3) nén c6 phuong trinh
la: (x-1)+2(y-2)+3(z-3)=0< x+2y+32-14=0.
Céch 2:
+) Do A, B,C lan luot thudc cac truc Ox,0y, Oz nén A(a;0;0), B(0;b:0),C(0;0;c) (
a,b,c#0).
N Lo = 2 Xy Z
Phuong trinh doan chan cua mat phang (ABC) la: E+B+E =1.
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Céau 26:

AM BC =0
+) Do M la tryc tdm tam gi4c ABC nén < BM.AC =0. Giai h¢ diéu kién trén ta duoca,b,c
M e (ABC)

Vay phuong trinh mat phang: x+ 2y +3z-14=0.

Trong khong gian véi hé toa do Oxyz, cho mat phang (Q): X +2y—z+5=0 va duong thang
x+1 y+1 z-3
21 1
phang (Q) mét goc nho nhat 1a
A (P):y-z+4=0

d . Phuong trinh mat phang (P) chira duong thang d va tao véi mat

B. (P):x—z+4:0
C.(P):x+y-z+4=0 D.(P):y-z-4=0
Huéng din giai:

PT mit phang (P) ¢6 dang: ax+by +cz+d =0 (a2 + b%+¢% = 0). Goi a =((P),(Q)).

Chon hai diém M(-1-13),N(L;0;4) e d . Ta co: {M E(P):{Cz—a—b

Ne(P) " |d="7a+4b

3 la+ bl
J6 J5a2 + 4ab + 2b2

= (P): ax+by+(-2a-b)z+7a+4b=0 = cosa =

TH1: Néua=0thi cosa:i. I =£ —a =30°.
NN
3 140 b
TH2: Néu a = 0 thi cosa :T a . bat x=g va f(x)=cos’a

6 2
\/5+4b+2(b]
a a

L . 9 x?+2x+1
Xét ham s f(x):—.+—+2.
6 5+4x+2x

Dya vao BBT, ta thiy min f(x) =0 < cosa =0 <a =90° >30°
Do d6 chi c6 truong hop 1 thoa man, tic a = 0. Khi d6 chon b=1,c=1d =4,
Vay: (P): y-z+4=0.

Chon A.
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Cau 27:

Céau 28:

Trong khong gian Oxyz, cho hai diém A(3;0;2), B(3;0;2) va mat cau
x> +(y+2)* +(z—1)* = 25. Phuong trinh mit phang (a) di qua hai diém A, B va cat mat
cau (S) theo mt dudng tron ban kinh nhé nhat 1a:

A. X-4y-52+17=0. B. 3x-2y+z-7=0.

C. x—4y+5z2-13=0. D. 3x+2y+z-11=0.

Huwéng din giai:

Mt cau (S) c6 tam 1(0;-2;1), bankinh R=5. Do IA=+/17 <R nén AB luén cit (S).

Do d6 (a) luén cét (S) theo dudng tron (C) c6 béan kinh r = \/RZ —(d(1 ,(a)))2 . P& ban
kinh rnho nhat < d(1,(P)) lén nht.

Mit phang () di qua hai diém A, B va vudng géc véi mp( ABC).

Tacd AB=(L-1-1),AC=(-2-3,-2) suyra (ABC) co vécto phap tuyén

n= [E A—C] =(-14,-5)

() c6 vécto phap tuyén E = [ﬁ, E] =(-9-6;-3) =-3(3;2;1)

Phuong trinh (ar):3(x—-2)+2(y-1)+1(z2-3)=0< 3x+2y+z-11=0.

Trong khdng gian voi hé toa do Oxyz ,cho (P):x+4y-2z-6=0,(Q):x-2y+4z-6=0.
Lap phuong trinh mat phang («) chta giao tuyen cua(P),(Q) va cét cac truc toa d¢ tai cac
diém A, B,C sao cho hinh chép O.ABC Ia hinh chop déu.

A X+y+2+6=0. B. x+y+z-6=0. C.x+y-z-6=0. D.x+y+z-3=0.

Huwéng din giai:
Chon M (6;0;0),N(2;2;2) thudc giao tuyén cua(P),(Q)

Goi A(a;0;0),B(0;b;0),C(0;0;c) lan lugt 1a giao diém ciia (o) véi cac truc Ox, Oy, Oz
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Hinh chop O.ABC 14 hinh chép déu=>OA=0B =0C = |a| = |b|=|c|
Vay phuong trinhx+y+2z-6=0.

Cau 29: Trong khong gian voi hé toa o Oxyz, cho diem N(L11). Viét phuong trinh mat phang
(P) cét cac truc Ox,0y,0z lan luot tai A B,C (khdng tring véi géc toa dO) sao cho N
1a tam duong tron ngoai tiép tam giac ABC
A. (P):x+y+z-3=0. B. (P):x+y-z+1=0.
C.(P):x—y-z+1=0. D. (P):x+2y+z-4=0.

Huwéng din giai:
Goi A(a;0;0),B(0;b;0),C(0;0;c) lan lugt 1a giao diém cia (P) véi cac truc Ox, Oy, Oz

= (P):§+% %zl(a,b,c;«tO)

NE(P) a b ¢
Tacé: {NA=NB < i|a-1|=|b-1|<a=b=c=3=x+y+2-3=0
NA=NC |la-1]=|c-1]

Cau 30: Phuong trinh cua mat phing nao sau day di qua diem M (1,2;3) va cét ba tia Ox, Oy, Oz
lan Iuot tai A, B, C sao cho thé tich ta dién OABC nho nhat?
A. 6x+3y+2z+18=0. B. 6x+3y+3z2-21=0.
C. 6x+3y+3z+21=0. D. 6x+3y+2z-18=0.

Huwéng din giai:
Gia st A(a;0;0), B(0;b;0),C(0;0;c) (a,b,c>0)
aBo): X+ Y 21 )

a b c

M(1;2;3) thudc (ABC): l+g+§:1.
a b c

Thé tich te dién OABC: V = %abc

Ap dung BDTCGsitacé:1:l+g+§233‘/ ﬁ =1> 27'6:>%abc227:>V227
abc

a b c abc
Ta c6: V dat gi tri nho nhat <V e il2 3 1 lhs
a b c 3
C p—l
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Vay (ABC): 6x+3y+2z-18=0. Chen (D)

Cau 31: Trong khong gian véi hé toa do QY2 cho diém EGLL) viét phuong trinh mat phing (@)

AB.C sa0 cho OG nhé nhét vsi G 1a

qua E va cit nira truc duong Ox,0y,0z |3, luot tai
trong tam tam giac ABC.
A X+y+2z-11=0. B. 8x+y+1z-66=0.

C. 2x+y+z-18=0. D. x+2y+2z-12=0.
Huwéng din giai:
Chon D.

Cach 1:

Voéidap an A: A(11;0;0); B(0;11; 0);C(0;0;E) = G(E;E;E): 0G’ = 121
2 3 36 4
15609

Véi dap an B: A(ng;O; 0); B(0;66;0); C(0;0;66) = G(%;22;22):> 0G? = 16

18 18

Véidap an C: A(9;0;0); B(0;18;0); C(0;0;18) = G(3;§,§):> 0G? =81

Véi dap an D: A(=12;0;0); B(0;6;0); C(0;0;6) = G(—4; 2;2)= OG* = 24

Cach 2 :

Goi A(a;0;0),B(0;b;0),C(0;0;c)véi a,b,c>0. Theo dé bai ta co :§+%+%:1. Can tim
gia tri nho nhat cia a® +b* +c?.
Taco (a2 +b® +cz)(4 +1+1)>(a.2+b.1+ c.l)2 = 6.(a2 +b? +cz) > (2a+b+c)2

Mat khac

\/(az +b? +c2)(4+1+1) >(a.2+b.1+c.)

2(2a+b+c)(§+l+lj
a b c

> (4+1+1)" =36

2
Suyra a’+b?+c?>6. Dau "=" xay ra khi %:bZZCZDaZZbZZC.

Vay a’ +b? + ¢ dat gia tri nho nhat bang 216 khi a=12,b=c=6.
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Céau 32:

Céau 33:

Vay phuong trinh mat phing 14 : %+%+é ~1 hay x+2y+2z-12=0.

Trong khéng gian véi hé toa do Oxyz cho A(2;16),B(1;2;4) va I(1;3;2). Viét phuong
trinh mat phang (P) di qua A, B sao cho khoang cach tir I dén (P) 16n nhat.

A. 3x+7y+62-35=0. B. 7x-y+52-9=0.

C. x+y-z-6=0. D. x+y+z-3=0.

Huwéng din giai:

Taco IA=~32+2% +42 =29 va IB=+/0%+5+2% =/29. Goi M 14 trung diém cua

doan thang AB, vi IA=IB nén IM L AB, ta

|

co M 1;3;5]; IM :@.

2'2 2
Goi H 1a hinh chiéu vuéng goc cua I 1én 5
mat phang (P): " ¢
Néu H, M I3 hai diém phan biét thi tam <P A
giac IHM vuong tai H, IH<IM hay
IH <@.

Néu H trung véi M thi IH = IM =

Vo4 Vo4
2

. Vaytaco IH ST, IH 16n nhat khi H=M.

Khi d6 (P) c¢6 vecto phap tuyén 1a nT; =IH=1IM = (2;2;3]. Vay phuong trinh mdt phang

(P) 1a g(x—2)+%(y+1)+3(z—6):0 hay 3x+7y+6z-35=0

Chon A.

Trong khdng gian voi hé truc toa dd Oxyz, cho hai diém M(0;—12) va N(-113). Mat phang
(P) di qua M, N sao cho khoang cach tir K (0;0;2) dén (P) dat gia trj I6n nhat. (P) c6 vecto

phap tuyén la:
A (LL-1) B. (L-11) C. -2 D. (2-L1)
Huwéng din giai:

- Khoang cach tir K dén (P) I6n nhat bang KH, khi H’ K
trung H

- Vay mat phang (P) qua MN va vudng goc véi KH.

/
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Céau 34:

Céau 35:

- Tim H va viét (P) hoic:

- (P) chira MN va vubng géc véoi (MNP).

Goi H, H’ 1a hinh chiéu cua K 1én MN va (P).
Taco: d(k,(P)) = KH <KH' khong dbi.

Vvay d(K,(P)) I6n nhét khi va chi khi H’ tring H hay (P) vuéng goc vai KH.
MK = (0;1;,0);NK = (1,—1;—1); MN = (-1,2;1)

(MNK) ¢6 vipt Ia n = [WW(} = (~1,0:-1)

Do {HK < (MNK) nén HK c6 vtcp la [W\iﬁ} =(2;2,-2).

HK 1L MN

Chon A.

A(1,0;0), B(-2;0;3), M (0;0;1) Ve N (0;3;1)

Trong khong gian Oxyz, cho cac diém a "Mat
phang (P) di qua cac diém M, N sao cho khoang céch tir diém B dén (P) gap hai lan

khoang cach tir diém A dén (P). C6 bao mit phang (P) thoa man dau bai?
A. C6 v0 s6 mt phang (P). B. Chi c6 mot mit phang (P).

C. Khong c6 mit phang (P)nao. D. C6 hai mat phang (P).
Huwéng din giai:

Chon A.

Gia str (P) c6 phuong trinh la: ax+by +cz+d = O(a2 +b%+c? = 0)
ViMe(P)=>c+d=0<d=-c

Vi Ne(P)=3b+c+d=0hay b=0vic+d=0.

= (P):ax+cz-c=0.

- |-2a+3c—c| _y la—c|

Ja?+c? Ja? +c?

Theo baira: d(B,(P))=2d(A(P)) elc-al=]a—c|

Vay c6 vo so mat phang (P).

Trong khong gian toa d6 Oxyz, cho phuong trinh mat phang
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Céau 36:

(am) :3mx +5v1—mPy +4mz +20=0, m € [—1;1].
Xét cAc ménh dé sau:
() V&imoi m € [—1; 1] thi c4c mat phang (am) ludn tiép xdc véi mot mat cau khong doi.

(11) V&i moi m = 0 thi cac mat phang (am) lubn cit mat phang (Oxz).

(1) d[0;(a,, )| = V5, vm e [-1:1].

Khang dinh nao sau day dang?

A. Chi (1) va (I1) B.Chi(l)va(lll)  C.Chi(I)va(ll)  D.Ca3 déu ding.
Huéng din giai:

} ‘20‘ 20

+Tacéd[0;(ozm) :\/9m2+25(1—m2)—|—16m2 _@:4,v<’yimoime[—l;l].

Do d6 véi moi m thay ddi trén [—1;1] thi cac mat phang (a;, ) lubn tiép xdc véi mat cau tam
0, ban kinh R = 4. Khang dinh (I) dang.
+ Vecto phap tuyén cia mat phang (o, ) la n = (3m; 5v1—m?; 4m) va vecto phap tuyén

caa mit phing (Ox2) 1a j = (0:3,0).
(am) cat (Oxz) khi va chi khi [n;j} = 0 < m = 0. Khang dinh (II) ding.

+ Khang dinh (III) sai.
Chon A.
Cho mgt phang (P) di qua hai diém A(3,0,4),B(-3,0,4) va hop véi mat phang (xOy)

mot goc 30° va cat y'Oy tai C. Tinh khoang cach tir O dén (P).

A. 43. B. V3. C.
33, D. 243 24

Huwéng din giai:

V& OH L KC véi K 1a giao diém
cua AB vatruc z'0Oz. ACP) )

Taco: C=30°= K =60"0K =4
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Céau 37:

=d(0,P)=0H =0OK.sin60°

= 4.£ =24/3.

2
Chon D.

Trong khéng gian véi hé toa d6 Oxyz, hai mat phang 4x—-4y+2z-7=0va
2X—2y +z+1=0 chtra hai mat cua hinh lap phuong. Thé tich khdi 1ap phuong d6 1a

_z B.V:% C.V:% D.v -9

AV _64
8 8 2 27

Huwéng din giai:

Céau 38:

Theo bai ra hai mat phang 4x—4y+2z—-7=0va 2x—2y+z+1=0 ch&a hai mit caa hinh
lap phuong. Ma hai miat phang (P):4x—4y+2z—-7=0 va (Q):2x-2y+2z+1=0 song
song véi nhau nén khoang céch gitra hai mat phang sé bang canh caa hinh lap phuong.

—2-7
Taco M (0:01-1) & (Q) nén d((Q)(P) ~d(M.(P) 3
‘ 42+(—4)2+22‘ 2
3 L 222 8
Vay thé tich khoi lap ph la: V==——=—.
ay € ol 1ap pauong la 333 27

Trong khong gian véi hé toa do Oxyz, goi (@) 1a mat phing qua hai diém A(2;0;1) va
B(—2;0;5) dong thdi hop véi mat phang (Oxz) mot goc 45°. Khoang cach tir O téi () la:
A. E B. ﬁ C. 1 D. ﬁ

2 2 2 2
Huwéng dan giai:
Goi K;H lan Iuot 1a hinh chiéu vudng goc diém O lén duong thang AB va mit phang
(c0)-
Taco: A Be(Oxz)
= (a)n(Oxz)=AB

OH L(a) (HK LAB
=
OK LAB ~ |OK L AB

/N 7
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:>((6m))=(m)=O/K\H

Suy ra tam giadc OHK vuéng can tai H

Khi do: d(O,(«))=0H =%.
OANAE| 4
Khi do: d(O,(e))=0OH :OTI;:%

Chon A.

Cau 39: Trong khong gian voi hé toa 6 Oxyz, cho mit phang (Q):x+y+z=0 va hai diem
A(4,-31),B(2,1,1). Tim diém M thudc mat phang (Q) sao cho tam giac ABM vudng

cantai M.

‘M (L-2,1) M (L2;1)

A. M(E_g_gj B. M Egg]
L \7 77 777
‘M (-1,2;1) M (1L1)

< M(B_E_g] D. M 9.9 _§]

7077 777

Huwéng dan giai:

Goi M(a,b,c).M e(Q)=a+b+c=0 (1).

Tam giac ABM cantai M khi va chi khi:

AM? =BM? & (a-4)" +(b+3)" +(c-1)" =(a—2)" +(b-1)" +(c-1)" = -a+2b+5=0 (2)

= =2
Tir (1) va (2) tace: {2 70FE=0 [ ja=Es
-a+2b+5=0 c=-5-3b

Trung diém AB 1a 1(3;-11). Tamgiac ABM cantai M, suy ra:
M|:%@(a_a)u(bu)u(c_l)z:5 (3)

b=-2
Thay (*) va (3) ta duoc: (2b+2)2 +(b +1)2 +(—6—3b)2 =5& o 9

7
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b=-2=a=1c=1=M (3-2]1)

b:—g:azﬂ,c:—gz M (E;—g;—ﬁj

7 7 7 7T 7 7
Chon A.

Cau 40: Trong khong gian véi hé toa do Oxyz, cho 2 diem A(L3;2),B(3;2;1) va mat phang

(P):x+2y+2x-11=0. Timdiém M trén (P) sao cho MB =22, MBA =30".
M (123) 5 M (1;,-2;3) c M (2;1;3) 5 M (1;,-2;3)
IM(L41) IM(L-41) | M(411) M (=L 41)
Huwéng din giai:
Nhan thiy Ae(P),B¢(P), AB =+/6.
Ap dung dinh ly cosin trong tam giac MAB ta co:
MA? = MB? + BA? = 2MB.BA.c0s30° = 2 = MB? = MB? + BA?
Do d6 tam giac MAB vuong tai A.
x=1
Ta c6: Uy, :[ﬁﬂ] =(0;-5;5)= AM :{y=3-t=M (L3-t;2+1)
z2=2+t
Tacd MA? =2 t* +t? =2 t=+1
Vé6it=1=>M(L2;3); t=—1=M (141
Chon A.

Cau 41: Trong khéng gian toa d6 Oxyz, cho tam diém A(-2;-2;0), B(3;-2;0), C(3;3;0),
D(-2;3;0), M (-2;-2;5), N(-2;-2;5), P(3;-2;5), Q(-2;3;5). Hoi hinh da dién tao boi
tam diém da cho c6 bao nhiéu mat ddi xing.

A. 3. B. 6. C. 8. D.9

Huwéng din giai:

Vi tam diém d4 chd tao nén mot hinh lap phuong, nén hinh da dién tao bai tam diém nay cé
9 mat dbi xang.

Chon D.

Cau 42: Trong khong gian véi hé toa do Oxyz, cho bén diém A(L-2;0), B(0;-11), C(21-1),

D(3;1;4). Hoi c6 bao nhiéu mit phang cch déu bon diem do?
A. 1 B. 4. C.7 D. V0 sb.
Huwéng din giai:
Tacé AB=(-L11L1), AC=(13-1), AD=(2;34).
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Khi d6 | AB, AC | =(-4;0;-4) suy ra | AB,AC |.AD =24 #0.

Do d6 A,B,C,D khong dong phang va 1a 4 dinh caa mot tir dién.

Khi d6 s& c6 7 mat phang cach déu bon dinh cua tir dién. Bao gom: 4 miat phang di qua trung
diém cua ba canh tir dién va 3 mat phang di qua trung diém bon canh tir dién (nhu hinh vg).

| N

Chon C.

Cau 43: Trong khong gian cho diém M (1;—3;2) .C6 bao nhiéu mat phang di qua M VA cét c4c truc
toa do tai A,B,C ma OA=0B=0C =0
A. 1l B. 2. C. 3. D. 4.

Huwéng din giai:
Chon C.

Gia sir mat phang («) can tim cat Ox, Oy, Oz lan luot tai
A(a,0,0),B(0,b,0),C(0,0c)(a,b,c #0)

@)X+ Y 1221 (@) qua M(L-3:2) nén: (@):S—+221(%)
a b c a b c

a=b=c()
a=b=-c(2)

OA=0B=0C = 0= |a|=|b|=|c|= 0=
a=-b=c(3)
a=-b=-c(4)
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Thay (1) vao (*) ta c6 phuong trinh vé nghiém
Thay (2),(3),(4) vao (*) ta dugc tuong tng a=—-4,a=6,a= _73

Vay c6 3 mat phang.

Cau 44: CO6 bao nhiéu mat phang di qua diém M (L;9;4) va cét céc truc toa do tai cac diem A, B, C
(khac gbc toa do) sao cho OA=0B =0C .
A 1l B. 2. C. 3. D. 4.
Huwéng din giai:
Chon D.
Gia sir mat phang («) cat cé&c truc toa do tai cac diém khac gbc toa do la
A(a;0;0),B(0;b;0),C(0;0;c) vaoi a,b,c=0.
N o 2 p X 'y Z
Phuong trinh mat phang (a) co6 dang E+B+E:1'
a2 : 2 1 9 4
Mat phang (a) di qua diém M (L9;4) nén g+B+E:1 @.
Vi OA=0B=0C nén |a|=|b|=|c|, do do xéy ra 4 truong hop sau:
+) TH1: a=b=c.
. 1 9 4 . . s
Tu (1) suyra —+—+—=1< a =14, nén phuong trinh mp () la x+y+z-14=0.
a a a
. 1 9 4 R .
+) TH2: a=b=—-c. Tu (1) suyra —+———=1<a=6, nénptmp(a) la x+y-z-6=0.
a a a
. 1 9 4 N X
+) TH3: a=-b=c. Tu (1) suyra ———+—=1<a=-4, nénpt mp(«) la
a a a
X—y+2+4=0.
. .1 9 4 A X
+) TH4: a=-b=-c. Tu (1) cO ————— =l<a=-12, nénptmp(a) la
a a a
X—y-2+12=0.
Vay c6 4 mat phang thoa man.
Cau 45: Trong khong gian voi hé toa dd Oxyz, cho diém A(2;-2;0), duong thang
A:X—Jrllz%:z;lz. Biét mat phang (P) c6 phwong trinh ax+by+cz+d =0 di qua A,
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Céau 46:

song song Vv&i Ava khoang cach tir A toi mat phang (P) I6n nhat. Biét a,b la cac sé
nguyén duong c6 wéc chung I6n nhat bang 1. Hoi tong a+b+c+d bang bao nhiéu?

A. 3. B.0O. C. 1. D. -1.

Huwéng din giai:

Goi H Ia hinh chiéu vudng goc cua A trén duong thang A.

Do HeA= H(-1-t;3t;2+t) = AH = (-t —3;3t +2;t + 2)

Do AH L A= AH., =0 vdi u, = (-1;3;1)

& -1(-t-3)+3.(3t+2)+1.(t+2) =0 1lt=-11 o t=-1 = H (0;,-3;1)

Goi F 1a hinh chiéu vuéng goc cia H trén (P), khi d6: d(A, (P)) =d(H, (P)) = HF <HA

Suy ra d(A,(P))
biéu lai Ia;

=HA. Dau “=" xay rakhi F = A= AH L (P), hay bai toan duoc phat

max

“ Viét phuong trinh mat phang (P) diqua A vavudng goc voi AH
Taco AH =(-2,-11)=—(2;1-1), suyra n,, =(2,1-1)
Suy ra phuong trinh mat phang (P) 1a: 2(x—2)+y+2-72=0&2x+y-2-2=0.

{a,beN* {azz,bzl

= =a+b+c+d=0.
(a,b)=1 c=-1d=-2
Chon B.
X=2-t
Trong khong gain Oxyz, cho hai duong thang d, : x=1_ y;2 = 2—11 va d,:qy=3-t.
B 71=-2

Mt phang (P):ax+by+cz+d =0 (véi a;b;c;d e R) vudng goc véi duong thang d, va
chan d,,d, doan thang c6 do dai nhé nhat. Tinh a+b+c+d .

A. -14 B.1 C. -8 D. -12

Huwéng din giai:

Ta c6 mat phang (P) vudng déc vi dudng thang d, nén (P) c6 vécto phap tuyén n=(12;1).

Phuong trinh (P) ¢6 dang (P):x+2y-z+d =0.

Goi M la gido diém cta (P) v6i d, va N la giao caa (P) véi d, suyra

M(Z—d 2-d ;10+d]1 N(—4—d A-d._ ]
6 3 6 3 ' 3
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2
Taco6 MN? :—+@+@.
18 9 9

Pé MN nho nhat thi MN? nhé nhat, nghia 12 d = -16.
Khidé a+b+c+d =-14.

Chon A.

Cau 47: Trong khong gian véi hé truc toa do Oxyz, cho diém A(10;2;1) va dudng thang
d :XT_lz%:ZT_l. Goi (P) la mat phang di qua diém A, song song véi dudng thang d
sao cho khoang cach giita d va (P) I6n nhat. Khoang cach tir diém M (-12;3) dén mp
(P) la

A 974/3 5 764790 c 213 5 3429
" 15 790 © 13 © 29

Hwéng dan gidi::

(P) la mat phang di qua diém A va H

song song véi duong thang d nén (P)

chira duong thang d’ di qua diém A va L
song song véi dudng thang d . K
Goi H la hinh chiéucaa A tréen d, K

la hinh chiéu cua H trén (P). 4 A

Taco d(d,(P))=HK<AH (AH

khong d6i)

— GTLN cua d(d, (P)) la AH

= d(d,(P)) 16n nhat khi AH vung goc véi (P).

Khi d6, néu goi (Q) 1a mat phang chira A va d thi (P) vudng goc véi (Q).
=np :|:l_jd,ﬁQ:| =(98;14;-70)

9743

=(P):7x+y-52-77=0=d(M,(P)) =

Cau 48: Trong khdng gian véi hé truc toa do Oxyz, cho diém A(2;53) va duong thang

d :XT_1 :%:2;22. Goi (P) la mat phing chira dwong thang d sao cho khoang cach tir A
d@én (P) lon nhét. Tinh khoang cach tir diém M (1;2;—1) dén mat phang (P).
A. @. B. 3V2. C. @ D. 4.
18 18 3
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Hwéng dan gidi::

Goi H 14 hinh chiéu caa A trén d ;
K 1a hinh chiéu cua A trén (P).
Taco d(A,(P))=AK<AH (Khong
doi)

= GTLN cua d(d, (P)) la AH

= d(A,(P)) I6n nhét khi K=H .
Tacod H(314), (P)quaH va L

AH
=(P):x-4y+z-3=0
1118
Vay d(M,(P))=——.
ay d(M,(P)) ==

Cau 49: Trong khong gian véi hé toa @ O, cho A(a;0;0), B(0;b;0), C(0;0;c) véi & b, ¢

Ox, Oy, Oz

duong. Biét A B C di dong trén céc tia sao cho a+b+c=2. Biét rang khi

2 B, C thay ddi thi quy tich tam hinh ciu ngoai tiép ta dién OABC thudc mat phing (P) cb
dinh. Tinh khoang cach tir M (2016;0;0) toi mat phang (P).
2014 C 2016 2015

A. 2017. B.

Huwéng din giai:

Chon D.
Goi () la mat phang trung truc cia doan OA

= (a) di qua diém D(%;O;Oj va c6 VTPT @:(a;o;o): a(10;0)

a
X——=0.

= (a):x 5

Goi () la mat phang trung truc cia doan OB

= (B) di qua diem E(O;%;O] va c6 VTPT @:(0; a;0)=a(0;10)
a

=(B): y—E:O.

Goi (y) la mat phang trung tryc cua doan OC

= (y) diquadiém F (0;0;%) va co VTPT OC =(0;0;a) =a(0;0;1)
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Céau 50:

Céu 51:

Goi | latam mat cau ngoai tiép ti dién OABC = | =(a ) (B) N (7)= | (%;%;%).

Ma theo gia thiét, a+b+c=2 < Z+2+%_1: le(P):x+y+z=1.

2016-1] 2015

vay, d(M,(P))= NN

Trong khdng gian voi hé truc toa do Oxyz, cho mit phang (P):3X+y_z+5:0

A(l;0;2)1 B(2;-14).

va hai

diém Tim tap hop cac diém M (xy;2) nam trén mat phang (P) sa0
cho tam giac MAB ¢4 dién tich nho nhat.
A X—7y—-4z+7=0 5 X—7y—-4z+14=0
C|8x—y+z-5=0 " |3x+y-z+5=0
c X—7y—-4z+7=0 D 3X-7y—-4z+5=0
C|3x+y-z+5=0  |3x+y-z4+5=0
Huwéng din giai:
Chon C.
Ta thay hai diém A,B nam cling 1 phia véi mat phang (P)va AB song song véi (P).
biém M e (P) sao cho tam giac ABM ¢4 dién tich nho nhat

ABAMMIAB) s nhit < d (M; AB) nho nhit, hay M e A =(P)(Q).(Q) la

Spsc =
mat phang di qua AB va vudng goc véi (P)
Taco AB=(1-12), vtptCua( ) Ne, =(3L-1)
Suy ra vtpt cia (Q): no, [ )] -1,7;4)
PTTQ (Q):-1(x- 1)+7y+4(z 2)=0
S X-=7Ty—-4z+7=0

X—7y—-4z+7=0

uy tich M 1la :
Quy {3x+y—z+5:0

Trong khong gian @¥YZ | cho hinh hop chix nhat ABCD.A'B'C'D’ ¢6 diém A tring véi géc
cua hé truc toa do, B(&:0:0) D(0;a;0) A'(0;0:b) (@>0,b>0) Goi M 1 trung didm cua
canh CC'. Gid tri cua ti sb % dé hai mat phang (A'BD) (MBD) vudng goc véi nhau a:

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

3

Huwéng din giai:
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Taco AB=DC = C(a;a;0)=C'(a;a;h)=M (a;a;gj
Cach 1.

Taco W:(O;—a;—g]; BD =(-a;a;0) va A'B= (a;0;-b)

Taco ﬁ:[m;ﬁ] (a?b a7b —a j [@;m]:(—az;—az;—a2

S

Chon v =(L11) la VTPT cia (A'BD)

(A'BD)L(MBD)@UV 0©7b+a—2b—a =0<a= b:%zl

Céch 2.

v6i X 1a trung diém BD

A'B=A'D A'X 1 BD
=
MB = MD MX 1 BD

AB:AD:BC:CD:a:{
=| (A'BD);(MBD) |- (AX;MX
(EE jlatrungdlem BD
2 2

— (a_a j ( a_ a, bj
AX =SS p|, MX = -5;-S -2

2 2 2 2 2
(A'BD) L(MBD)= A'X L MX

2 2 2
:W.W:OS—(E] —(3] LA P
2 2 2 b

Cau 52: Trong khong gian véi h¢ truc toa do Oxyz, cho 3 diém A(1;0;1);B(3;-2;0);C(1;2;-2).

biét rang (P) khéng cat doan BC . Khi d6, diém nao sau ddy thudc mat phang (P)?

)

Goi (P) la mat phang di qua A sao cho tong khoang cach tir B va C dén (P) I6n nhat
(P)?

A. G(-2;0;3). B. F(3;0;-2). C. E(L31). D. H(0;3;1).

Huwéng din giai:
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Goi | 1a trung diém doan BC ; cac diém B

B’.C’,1" lan luot Ia hinh chiéu cia B,C, | \.

trén (P). \C
Ta cd tar giac BCC'B' la hinh thang va 11'1a

duong trung binh.
=d(B,(P))+d(C.(P))=BB'+CC'=2II".

Ma 11'<IA (v6i 1A khong doi) B’
Do vay, d(B,(P))+d (C(P)) Ién nhat khi A A
I'=A

= (P) diqua A vavubng géc 1A véi 1(2;0;,-1).

= (P):=x+2z-1=0= E(1;3;1) e (P).

Cau 53: Trong khdng gian véi h¢ truc toa do Oxyz, cho cac dieém A(1;0;0),B(0;b;0),C(0;0;c)
trong d6 b,c dwong va mjt phang (P):y-z+1=0. Biét ring mp(ABC) vudng goc vsi
mp(P) va d (O,(ABC)):%, ménh dé nao sau day ding?

A.b+c=1. B. 2b+c=1. C. b-3c=1. D. 3b+c=3.
Huwéng din giai:

. - Xy z
Ta c6 phuong trinh mp( ABC) la I+B+E =1

11

. 1 1 1 1 1

Taco d(O,(ABC))=—c———-="—+—=8(2
1+b—2+c—2
X \ 1

Tur (1) va (2) :b:c:E:b+c:1.

Cau 54: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang 2. Tinh khoang cach giira hai mat phang

(AB'D') va (BCD).
A. @ B. /3. C. @ D. 2.
3 2 J3
Huwéng din giai:
Chon A.
Ta chon hé truc toa do sao cho cac dinh cua hinh lap phuong cé toa do nhu sau:
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A(0;0;0) B(2;0;0) C(2;2;0)
A'(0;0;2) B'(2;0;2) C'(2;2;2)
AB'=(2;0;2), AD'=(0;2;2),
BD =(-2;2;0), BC'=(0;2;2)
* Mt phang (AB'D’) qua A(0;0;0) va nhan vécto

D(0;2;0)
D'(0;2;2)

A= %[ﬁ, ﬁ} = (=1 -1;1) 1am vécto phap tuyén.

Phuong trinh (AB'D’) la: x+y—-z=0.

* M3t phang (BC'D) qua B(2;0;0) va nhan vécto m :%[@,B—C’] = (LL-1) 1am vécto

phép tuyén.
Phuong trinh (BC'D) la: x+y-z-2=0.

Suy ra hai mat phang (AB'D’)

mat phang chinh 1a khoang cach tir diém A dén mit phang
d(A(BCD)) :izﬁ.
J3 3

va (BC'D) song song véi nhau nén khoang cach giita hai

(BC'D):

Céach khac: Thay khoang cach can tim d ((AB'D’),(BC'D)) :%AC’ :%.2\/_ :¥.

Céau 55:

Trong khdng gian véi hé toa do Oxyz , cho ba diem A(5;5;0),

B(L2;3), C(3;5-1) va mat

phang(P):x+y+z+5=0 Tinhthé tich V cua khdi tt dién SABC biét dinh S thuoc mat

phing (P) va SA=SB=SC.

A. V—145 B.V =145, C.Vzﬁ. D.V:12—7.
6 6 3
Huwéng din giai:
Goi S(a;b;c)e(P)=>a+b+c+5=0(1).
Taco: AS :\/(a—5)2+(b—5)2+c2
BS = (a—1)’ +(b—2)’ +(c—3)",CS =(a-3)’ +(b—5)" +(c+1)’
a-1) + b-5 c+1)°
cn_spsco VI >< >< 3 J( >< ) +(e+)
Do (a-5)"+( \/ “+(c+1)’
{4a+6b—8c—21:0
=
4a+2c-15=0
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sateb_8c_21=0 |20

Taco hé: 14a+2c-15=0 = b:—§:>8:( ;—E;—%).Laicé:

2
a+b+c+5=0

c=—-=
2

AB(-4;-3;3), AC(-2;0;-1)

=> AB A AC =(3,-10;-6); AS :(1;—§;—%j = ‘(HBME)EFMS =V, nc :%
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PHUONG TRINH PUONG THANG NANG CAO

A-LY THUYET CHUNG
1. Pinh nghia

Phuong trinh tham sé cua duong thang A di qua diém MO(XO;yO;ZO) va ¢6 vec to chi phuong

Néu a;a,;a, déu khac khong. Phuong trinh duong thang A viét duéi dang chinh tic nhu sau:

X=X, +at
a=(a;a,a),a=0:y=y,+a_t
Z=17,+a,t
X=X _ Y=Y _2-%
& a, 8

Ngoai ra dudng thang con c6 dang tong quat la: {

Ax+By+Cz+D, =0
Ax+B,y+C,z+D, =0

véi VA,B,,C,A,,B,,C, théa A°+B°+C/*>0,A*+B,°+C,” >0.

2. Vi tri twong ddi cia hai dwong thang

Chuong trinh co ban

Chuong trinh néng cao

1)Vi tri twong doi Ciia hai dwong thang
Trong khong gian Oxyz cho hai dudng thang

X=X, +at X=X, +a 't
diqy=y,+at ;d:qy=y,'+a,'t'
Z=17,+a;t Z=12,+a,'t’

Vtcp U diqua M, va d' c6 vtcp U’ diqua M,

u,u’

cung phwong:
d/d' e VT goge Uk
M,ed' M, ed’
u,u’ khong cung phwong:

X, +at=x"+a 't
YO+a2t:yo'+a2't' (I)
Zo+a3t: Yo '+a3't'
d chéo d’ < hé phuong trinh (1) v6 nghiém

dcit d” < hé phuong trinh (1) c6 1 nghiém

1) Vi tri twong déi ciia hai dwong thang
Trong khong gian Oxyz cho hai dudng thang

X=X, +at X=X, +a 't
diqy=y,+at ;d:qy=y,'+a,'t'
Z=17,+a;t Z=12,+a,'t’

Vtcp U diqua M, va d' c6 vtcp U’ diqua M,

(d)//(d')@{[a’lﬂa

M, ed'

@)=t 0]

M,ed’

[u,u' #

S
ol

(d) cat (d')<

—
<l
<l

L
<

=
I
o

(d) cheo (d')«>[u,u*| MM, 0

3. Vi tri twong doi clia dwdng thang va mit phang

Phwong phap 1

Phwong phap 2

Trong khdng gian Oxyz cho:

Trong khong gian Oxyz cho dwong thang d
qua M (X, Yoi2,) €O Vicp: a=(a;a,;a,) Va
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X=X, +at
(a):Ax+By+Cz+D=0 va d:{y =y, +a,t
Z=17Z,+a,
Pt:
A(x, +at)+B(y,+a,t)+C(z,+at)+D=0(1)
d//(a)

[EN

Phuong trinh (1) vO nghiém thi

Phuong trinh (1) c6 1 nghiém thi d cit (@)
Phuong trinh (1) ¢4 c6 vo s6 nghiém thi de(a)
Dic bigt: d L (e) < a,n cing phuong

(0):Ax+By+Cz+D=0 c0 vipt n=(A;B;C)
(d) ot (o) an#=0
an=0

M¢(a)

(d)//(a)@{

- —

() nam trén mp (@) =N an=0
M e(a)

4. Khoang céch

Khoang céach twr
|AX, + By, +Cz, + D

VA +B%+C?

d(Mg,a)=

M (X,;¥e:Z,) dén mat phing («):Ax+By+Cz+D=0cho béi cong thic

Khoang cach tir M dén duong thang (d)
Phuong phép 1:
Lap ptmp (o) diqua M va vudng géc vai d.
Tim toa do giao diém H cuamp (a) va d
d(M,d)=
Khoang cach giita hai duong thang chéo nhau
Phuong phép 1:
d diqua M (X;Yy;2,); CO Vipt a=(a;a,;a,)
d' di M'(%5Y52,");  vipt
a'=(a 78,5, )
Lép phuong trinh mp () chira d va song song
véid’: d(d,d")=d(M"(a))

qua

Khoang cach tir M dén duong thang (d)
Phuong phép 2:
(d diqua M, co vicp u)

‘[MOM 4]
g
Khoang cach giita hai duong thang chéo nhau

Phuong phép 2:

d diqua M (X;; Y5 %); €O Vipt a=(a,;a,;3,)

) vipt a'=(a,a, 8, ")

_Vhop
S

d(M,A)=

d' diqua M'(X," ¥, 2
[s5]50
[]

d(AAY)=

day

5. GOc giira hai dwong thang
[ Goc giira hai duong thang
(A) diqua M (Xg;Yy;2,)c6 VTCP a=(a;;a,;a,)

(A') diqua M'(X,Y,2,')c6 VTCP a'=(a %a,"a,")

- =, ‘5,5“ a2 +a,a,+a,ay)|

Ccos :‘cos a,a“: = 122 3
% ( ) .‘ \/a12+a22+a32.\/a'12+a|22+a|32

6. Goc giira dwdng thang va mit phang

Goc giira duong thang va mat phang (A) di qua M, c6 VTCP a, mit phang () c6 VTPT

=(A;B;C).
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Goi ¢ lagdc hop boi (A) va mit phing (e):sing :‘cos(é,ﬁ)‘ =

_ |Aa, +Ba, +Cay|
JA? + B2 +Cz.\/a12 +a+a,

B - BAI TAP TRAC NGHIEM

X+4 y-5 742

Caul: PDuong thang A song song Véi d: 7 va cit ca hai duong thang
d,: x-1_y+l_z=2 dZ:XJr2 _y=s8_z Phuong trinh nao khong phai duong
3 1 4 1
thang A
A.A:X+4:y+1:2+1 B.A:X_sz 3_ 3
3 -4 1 3 —4 1
C.A:X+9:y+7:2+2 D.A:X_4:y_1:2_1
3 -4 1 3 -4 1
Huwéng din giai:
Giai: Goi M, N 1a giao diém cua A va d,,d,.
Xy =1+3t [xy =-2+2t'
Khi d6 M, N thuoc d,,d, nén <y, =—-1+t,Jy, =3+4t" .
Zy =2+2t |z, =t'
Vector chi phuong cia A 1a MN = (=3+2t'-3t;4 + 4t'—t;~2 + t'- 2t)
. X+4 y-5 z+2 . -3+2t-3t 4+4t-t -2+t'-2t
A song song véi d : = = nén = =
—4 1 3 —4 1
i . 4 . 7 2
Giai h¢ ta duoc t'= -1t =——. Vay N(-4,-1-1),M| -3 ——;—=
3 3 3
Viy A x+4 _y+1_z+1
-4 1
Chon A.
Xx=1-t
Cau2: Cho duong thang (d):{y=1-t va mp (P) :x+y—2=0. Tim phuong trinh duong thang
z=2t
nam trong mat phang (P) cat va vudng goc véi (d).
x=1-2t x=1-3t x=1-2t X=1-t
A Jy=1+2t B.qy=1+3t C.iy=1-2t D.qy=1+t
z=0 =5 z=0 =5
Huwéng din giai:
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Goi I 1a giao diém cua (d) va (P): I(1-t;1-t;2t),1 e(P)=t=0=1(1;10)
(d) ¢6 vecto chi phuong U = (-1 —-1;2), (P) c6 vecto phap tuyén n = (1;1;0)

Vecto phap tuyén cuia mit phang can tim 1a u, = [ﬁ,\?] =(-2:2:0)

x=1-2t
Phuong trinh mat phang can tim 1a { y =1+ 2t
z=0
Chon A.
A A A R a2 X y-1 z-2 . .. ¢
Cau 3:  Trong khong gian véi hé toa do Oxyz, cho duong thang A:IzT:_l va mat phang
(P):x+2y+2z-4=0. Phuong trinh duong thang d nam trong (P) sao cho d cat va
vudng goc vaéi duong thang A la
X=-3+t X =3t
A d:qy=1-2t(teR). B.d:{y=2+t(teR).
z=1-t 2=2+2t
X =—-2—4t X=-1-t
C.d:{y=-1+3t(teR). D.d:<y=3-3t(teR).
Huéng din giai:
Chon C.
Vecto chi phuong ciia A :u, (1,1;,-1), vecto phap tuyén cua (P) la @ =(12;2).
LjdLA Ug Lu -
Vi { = #d f = Ud =|:UA;n(P):|:(4;—3;1).
dc (P) Uda L nep)
Toa do giao diém H = A~ (P)la nghiém cua hé
X=t
y=1+t
=t=-2=H(-2,-14).
z=2-t ( L4)
X+2y+2z-4=0
Laico (d;A)n(P)=d,ma H=An(P).Suyra Hed.
Vay duong thang d di qua H (=2;-14) vaco VTCP ug = (4;-3;1) nén c6 phuong trinh
X=-2-4t
d:qy=-1+3t(teR).
z=4-t
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Cau 4: Trong khong gian véi hé toa 46 Oxyz cho dudng thang d :XT_2= yIZ =§ va mat phang

(P):x+2y—-z-3=0. Viét phuong trinh dudng thang A nim trong (P) sao cho A vudng

goc véi d va khoang cach giira hai duong thing A va d bing /2.

AXZT_y _z-4 AXHT_y_z-4
A 13 1 -1 5 13 1 -1
A:X;lei A:izlzi
L 1 -1 -1 L 1 1 -1
A;X;LX:Z“‘ A-XoT -y _z-4
C. ; -1 D. 13 -1 ‘11
T 1 41 T a1 -

Huwéng din giai:
Duong thang d c6 VTCP u, =(2;11). Mat phing (P) c6 VTPT n_ =(L2;-1), ta co

(1.0 |=(3-3-3)
Vi Ac(P),ALd=VTPTu, =%[Q;m = (0;-1,2)

Khi d6, phuong trinh mét phang (Q):y—-z+m=0
Chon A(l; -2; 0) ed, taco:

d(A;<Q>)=d<A;d>:ﬁ@M:@@{m=4

J2 m=0
V6i m=4=(Q):y-z+4=0
Vi A=(P)"(Q)=A diqua B(7;0;4):>A:X;7:_l1:%
V6i m=0=(Q):y-z=0
Vi A=(P)n(Q)= A diqua c(e,;o;o):sA:X—_?’=_l1=_i1

Chon A.
Cau5:  Cho hai diém A(3;3;1), B(0;2;1)va mat phang («):x+y+z-7=0.Dudng thang d nam

trén (o) sao cho moi diém cua d céch déu 2 diém A, B c6 phuong trinh la

x=t x=t X=-—t X =2t
A Jy=T7-3t. B.qy=7+3t. C.iy=7-3t. D.y=7-3t.
z=2t z=2t z=2t 7=t

Huwéng din giai:

Chon A.
Moi diémtrén d cach déu hai diém A, B nén d nam trén mat phang trung truc cua doan
AB.
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s A~ .2 N 3 5 ~ 2 \
Co AB=(—3;—1;O) va trung diém AB la I(E;E;lj nén mat phang trung truc cua AB la:

3 5
3 X——=|-|y——=|=0=3x+y-7=0.
( 2] (y 2] y

. , 3X+y-7=0 =7-3X
Mat khéc d = () nén d la giao tuyén cia hai mat phang: { Y <:>{y :

X+y+z-7=0 Z=2X
X=t
Vay phuong trinh d:{y=7-3t(teR).
z=2t
A A X—2 y+1 Z o2

Cau 6:  Trong khong gian vai hé toa d Oxyz cho duong thang d : =—— > =1 va mat phang
(P):x+y+z-3=0. Goi | 1a giao diém cua d,(P). Tim M €(P) sao cho MI vudng géc
véi d va Ml =414,

M (5;9;-11 M (5;7,-11
A. ( ) : B. ( ) :
(-3,-7;13) | M (=3,-7:13)
c M (-5,9;-11) 5 M (5,-7;11)
[M(3-7;13) [M(37;,-13)
Huwéng din giai:
Vil ed nén I (2+t;-1-2t;-1).
Honnia | €(P)=2+t-1-2t-3=0t=-1= 1 (L11)
_ Me(P)=a+b+c=3
Goi M (a;b;c). Do: R
Ml Ld=IMu,=0<a-2b-c+2=0
(M =(a-Lb-Lc-1),u; =(L-2-1))
Do Ml =414 = (a—1)" +(b-1)" +(c-1)° = 224.
Khi d6 ta c6 hé phuong trinh:
a+b+c=3 b=2a-1 a=>5 a=-3
a-2b-c+2=0 o<dc=4-3a <<b=9 Uib=-7
(a-1)"+(b-1)+(c-1)" =224 |(a-1)’=16 [(c=-11 [c=13
Vi (a;b;c)=(5,9;-11)= M (5;9;-11)
Vi (a;b;c)=(-3,-7;13) = M (-3;,-7;13)
Chon A.

Cau7: Trong khdng gian Oxyz, cho hai mat phing (P):x-2y+2z=0,(Q):2x+2y+z-1=0.
Viét phuong trinh cia duong thang d di qua A(0;0;1), ndm trong mat phiang (Q) va tao
véi mit phang (P) mot goc bang 45°.
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Céau 8:

X=t Xx=t X=t X=t
A d:qy=t d,iqy=-t. B.d:qy=2t-1;d,:qy=1-t
z=1-4t z=1 z=1-4t z=1
X=t X=3t X=1+4t X=t
C.d:qy=t-1;d,:qy=-t D.d:qy=1-t ;d,:cy=-t
z=1-4t z=1+4t z=1-4t z=1

Huwéng din giai:

Taco n=(2;2;1) la vecto phap tuyén cia (Q),b =(1-2;2) I vec to phap tuyén ciia (P).
Goi a=(a;b;c),a®+b®+c? >0 la mot vecto chi phuong ciia d.
Viduong thang d diqua A(0;0;1) ma A(0;0;1), A (Q)

Dods dc(Q)ealnean=0s2a+2b+c=0<c=-2a-2b
Goc hop boi d va (P) bang 45°:

~ ‘5-5 V2 Ja-2b+2c|
HET 7 weree

<18(a® +b* +¢?) = 4(a—2b+2c)2 Sa=4b
a=b(b=1=a=Lc=-4)

a=-b(b=-1=a=Lc=0)

< sin45° = ‘cos(é; 5)‘

X=t X=t
Vay d,;qy=t  ;d,:{y=-t lacac duong thang can tim.
z=1-4t z=1

Chon A.
Trong khong gian vaéi hé toa do Oxyz, cho hinh thang cdn ABCD c6 hai day AB,CD thoa
man CD =2AB va dién tich bang 27; dinh A(-1-10); phuong trinh duong thang chia
Xx-2 y+1 -3

canh CD Ia > ; . Tim toa do cac diém D biét hoanh d6 diém B 16n hon
hoanh d6 diém A.
A. D(—2;—5;1). B. D(—3;—5;1). C. D(2;—5;1). D. D(3;—5;1)

Huwéng din giai:

Puong thing CD qua M (2;-13) 6 vec to chi phuong U =(2;2;1)

Goi H (2+2t;—1+2t;3+t) la hinh chiéu cua A I1én CD, ta c6:
AHU=2(3+2t;2.2t+(3+t) =>t=-1=H(0;-3;2),d (A,CD)= AH =3
Tt gia thiét ta co:

28ABCD

AB+CD =3AB = =18= AB=6;DH =3;HC =9
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AB
g

—

Pt AB=tu=(2t;2t;t) =>t>0(x > X, ) =>t =" = 2= AB(4,4;2) = B(3,3,2)

H—czgﬁz(e;e;s):c(e;s;s)

HD = —%ﬁ =(-2-2,-1)= D(-2-51)
Chon A.

Cau9: Trong khong gian voi hé toa do Oxyz,cho hai duong thang dl:x—+1= y;rz:%;
dZZX;2= y1—1=2—1 vd mit phing (P):x+y-2z+5=0. Lap phuong trinh duong

thang d song song véi mét phang (P) va cat d,,d, lan luot tai A B sao cho d¢ dai doan
AB dat gié tri nho nhat.

x—1=y—2=z—2. B.d:x—1=y+2=z—2.

1 1 1 -1 1 1
x+1=y—2=z+2. D.d:X_Z:y_Z:Z_Z

1 1 1 1 1 1

Huwéng din giai:

Vi Aed;;Bed, = A(-1+a;-2+2a;a),B(2+2b;1+b;1+b)

A. d:

C. d:

Taco AB=(-a+2b+3;-2a+b+3;-a+b+1)

ABLn

Ag(P)

ABLne ABn=0<-a+2b+3-2a+b+3+2a-2b-2=0<b=a-4= AB=(a-5-a-1-3)

(P) ¢6 vec to phap tuyén n=(L1-2),AB//(P) < {

Do d: AB =,J(a-5) +(-a—1) +(-3)’ =[2(a-2)’ +27 >33
= min AB =33 khi a=2= A(L2;2)
AB =(-3,-3,-3),A(L2;2)2(P)

x-1 y-2 z-2
1 1

Viy phuong trinh duong thang d :
Chon A.

Xx-3 y+2 z+1
1 -1
phang (P):x+y+z+2=0. Goi M la giao diém giira d va (P). Viét phuong trinh duong

Cau 10: Trong khong gian véi hé toa do Oxyz,cho duong thang d : va mat

thang A nam trong mat phang (P), vudng goc véi d dong thoi khoang cach tr M dén A

bing /42.
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Céau 11:

_A:x—5:y+2:z+5 _A:x—5:y+2:z+5
A 2 -3 1 . B -2 -3 1 .
A:x+3:y+4:z—5 A:x+3:y+4:z—5
L 2 -3 1 L -2 -3 1
_A:x—5:y—2:z—5 _A:x—5:y+2:z+5
C. 2 -3 1 . D. 2 3 1
A:x+3:y+4:z—5 A:x+3:y+4:z—5
L 2 -3 1 L 2 3 1
Huwéng din giai:
X=3+2t
Phuong trinh tham sé cua d :{y = -2+t
z=-1-t

Mat phang (P) ¢6 VTPT n, =(111), d c6 VTCP u, =(2;1-1)

Vi M =dn(P)=M(%-3;0)

Vi A ndm trong (P) va vubng goc véi d nén: VTCP Q:[@E] =(2,-31)

Goi N(x;y;z) la hinh chiéu vudng géc cia M trén A, khi do: MN =(x-1y+3;z)
MN Lu,

Taco: {N e(P)

MN = /42

V6i N (5-2;-5)= A

X+Yy+z+2=0 N(5;—2;—5)
& 92Xx-3y+2-11=0 =
N (-3;-4;5)

(x-1)" +(y+3)"+2° =42

X=5 y+2 z+5
2 31
X+3 y+4 z-5
2 31

V6i N (=3;,-4;5)= A
Chon A.

Trong khong gian véi h¢ toa @ Oxyz cho diém A(1;2;3), duong thing d :§=l1=27+1
va mat phang (P):x+2y-z+1=0. Goi d' la duong thang dbi xing véi d qua (P). Tim
toa do diém B trén d' sao cho AB=09.

8 62+16+/151 —26+ 24151 31+84151
A 27 ’ 27 27
' . 62-16+/151 —26—2+/151 31-84/151 '
27 ’ 27 27
8 62++/151 —26++/151 31++/151
5 27 27 27
' . 62—+/151 —26—+/151 31—+/151 '
27 27 27
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8 164151 24151 8v151
c 27 21 27
' . ~164/151 24151 -84/151 '
27 ' 21 27
i 8 62 +4+/151 —26+2+/151 31+8+/151
5 27 ’ 27 27
' 8 62—44/151 —26—2+/151 31-84/151
27 ’ 27 27

Huwéng din giai:
Co d cit (P) tai 1(2,-11). Chon M (0;0;-1)ed va M la diém dbi xting cia M qua
(P). Khidé M'e(d'). Tatim M.

Goi A 1a duong thang di qua M va vudng géc véi mat phang (P)

:VTCP@:VTPTE:(l;Z—l):A:%=%=_Z+11
Goi H 1a trung diém MM ' thitoadd H dinh:

1
X_y_z+2 1 9 9 1 2 9
1 2 -1 @Xz—g;y:—g;h—ng 37373/
X+2y—-2+1=0

2 4 1

Tu ddé: M '(2x, =X, 2y, —VY,, .22, -2, )=| ——;——;—=

(2% = Xy5 2y = Yu:22 M)(333]

Suy ra d’ 1a duong thang di qua 1(2;-11) nhan VTCP:
333 8 1 4

Bed':>B(2+8t—1+t1+40

Theo dé bai ta phai co:

AB =9 (1+8t)" +(t—3)" +(4t-2)° =81©81t2—6t—67=0®t=%

B ( 62+16v151 —-26+ 2151 31+8+v151 ]

27 27 27
- 8(62—16\/15—1 ; —26—2\/1ﬁ;31—8\/1571]
27 27 27
Ch(;n A.
Cau 12: Cho hai diém M (1;2;3), A(2;4;4) va hai mat phang (P):x+y—-2z+1=0,
(Q):x—2y—2z+4=0. Viét phuong trinh dwong thang A qua M cat (P), (Q) lan luot tai
B, C sao cho tam gi4c ABC cantai A vanhan AM la duong trung tuyén.
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Céau 13:

x=1 y-2 z-3 BA_X—l_y—Z_z—S
[ R | 2 11
x-1 y-2 z-3 DA_X—l_y—Z_z—S
1 1 1 1 11
Huwéng din giai:

A. A

C. A:

Goi B(a;b;c), tir gia thiét suyra M 1a trung diém cua BC, suyra C(2—a;4—b;6—c).
Be(P), Ce(Q) nénco haipt: a+b—2c+1=0 (1); —a+2b+c—8=0 (2).
AM (~1-2;-1), BC(2-2a;4—2b;6-2c).
Tam giac ABC cantai A nén: AMBC=0<a+2b+c-8=0 (3).
a+b-2c+1=0 a=0
T (1), (2)va (3)cé hé: {—a+2b+c-8=0<{b=3=B(0;3;2), C(2,14).
a+2b+c-8=0 c=2

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

Puong thang A qua B va C co pt A:

Chon D.

Trong khdng gian véi hé truc toa do Oxyz, goi d 1a duong thang di qua diem A(-10;-1),
x-1 y-2 7+2

cat > n [ 5% cho cos(d;A, )la nho nhat, biét phuong trinh ciia duong thang
A,: X_13 = y;2 = 223 . Phuong trinh duong thang d 1a?
A x+l:l:z+1 B.i:l:z_ﬂ

2 -1 4 5 2
c Xt1_y _z+1 p Xt1_y_z#1

4 5 =2 2 2 1
Huwéng din giai:
Goi M =dnA, =M (1+2t;2+t;-2-1).
d ¢6 vecto chi phuong 13 Ug = AM = (2t+2;t+2;-1-t).
A, ¢6 vecto chi phuong U = (-12; 2).

2 [ ¢
cos(d;A,)==,—/———.
(¢:4,) 3Vet? +14t+9
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t2

, ta suy ra dugc min f (t)=f (0)=0.

Do d6 min[ cos(d;A,)]=0 khi t=0. Nén AM =(2;2-1).

- . X 1 1
Vay phuong trinh duong thang d la: % _y_z*

2 1
Chon A.

Cau 14: Trong khong gian véi h¢ toa do Oxyz, cho diem A(1;0;2) va dwong thang d c6 phuong
trinh: XT_lz%z%l. Viét phuong trinh duong thang A diqua A, vudng goc va cat d.
Ap XLy 222 B A Xl Y 272

1 1 1 1 1 -1
coa Xl y_z-2 D aXZl_ ¥ _2-2
2 1 1 1 -3 1
Huéng din giai:
z A X .. R e , . BEA
Do A cat d nén ton tai giao diém gitra ching. Goi B=AnNd <:>{B 4
S
Xx=t+1
Phuong trinh thamsé cua d: ¢ y=t ,teR.Do Bed,suyra B(t+1;t;t—1)
z=t-1
= AB=(t;t; 2t-3)
Do A,BeAnén AB la vecto chi phuong cua A.
Theo dé bai, Avubng goc d nén AB L0 (TG =(1;1;2)la vector chi phuong cia d). Suy ra
AB.=0. Giai dugc t=1=> AB=(L1-1). Vay A:%:%:%.
Chon B.

Cau 15: Trong khdng gian toa d0 Oxyz cho M(2;1;0) va duong thang d c6 phuong trinh:
XT_l :yTH :il. Goi A 1a dudng thiang di qua M, cat va vudng goc véi d. Viét phuong
trinh duong thang A ?

X=2+t X=2+t X=1+t X=2-t
A {y=1-4t B.{y=1-4t C.{y=1-4t D. {y=1-4t
z=-2t z=3-2t z=-2t z=-2t
Huwéng din giai:
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Céau 16:

X=1+2t
PTTScuadla {y=-1+t.
z=-

Goi H la hinh chiéu vudng goc ciia M 1én d, duong thang A can tim 1a duong thang MH.

Vi H thuge d nén H (1+2t;-1+t;~t)suyra MH = (2t—1-2+t;-t).

- s s A T 2
ViMH Ld vadco 1VTCPlau=(2;1,-1)nén MH.u=0 <:>t:§.Do do

W:(E-—_“-—_Zj

3'3'3
X=2+t
Vay PTTS cua A la: {y=1-4t.
z=-2t

Chon A.

Trong khong gian véi hé toa @ MN = N (-t;-5-2t;1+t) goi d di qua A(-10;-1), cat

x=1 y-2 z7+2 X-3 y-2 1+3

L , sa0 cho goc gitra d va A,: la nho nhat.
2 1 -1 -1 2
Phuong trinh dudng thang d a
A x+l:X: z+1. B. x+l:X: z+1. C. X+1:l: z+1. D x+l:X: z+1.
2 2 -1 4 5 =2 4 -5 =2 2 2 1
Huwéng din giai:
Goi M =dnA, =M (1+2t;2+t;-2-t)
d co vecto chi phuong a:m:(2t+2;t+2;—l—t)
A, c6 vecto chi phuong a, =(-1,2;2)
2 [ ¢
cos(d;A,)==,————
(¢:4,) 3Vet® +14t+9
: t? :
Xéthamso f(t)=————,tasuyraduoc min f (t)=f(0)=0<t=0
()= G tary g @ 0y o due (t)=1(0)
Do do min[cos(A,d)][=0<t=0=> AM =(2;2-1)
- . N 1 1
Vay phuong trinh duong thang d la %:%:%
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X=2+t

Cau 17: Trong khong gian véi hé toa do {y=-3—-2t cho hai duong thang d, :XT_l:X—iz
z=-1+2t
d,: Xl_lz y;—Z _2-2 Goi A la dudng thang song song véi (P):x+y+z-7=0 vacit
d,, d, lan luot tai hai diém A B sao cho AB ngan nhat. Phuong trinh cia duong thang A
la.
K12t X=6-t X=6 X=6-2t
A Jy=5 B. y:% C. y:E—t . D. y:g+t .
z=-9+t
z:—g+t z:—g+t z:—g+t
2 2

Huwéng din giai:

Aed, = A(1+2a;a;-2-a)
Bed, = B(1+b;-2+3b;2-2b)

A ¢6 vecto chi phuong AB = (b-2a;3b-a-2,-2b+a+ 4)

(P)co vecto phap tuyén n, =(L11)

Vi A//(P) nén AB Ln, < AB.n, =0<b=a-1Khidé AB=(-a-12a-56-a)
AB = /(-a-1)’ +(2a-5) +(6-a)’
=+/6a*—30a+62
2
:\/6(3__5] 4_9>i Va
2 2
Dau "=" xay ra khi a=>= A(G;E;—gj, AB :(—Z;O;Z]
2 2 2 2 2
\ < . R 5 9 N N —
buong thang A di qua diém A 6;5,—5 va vec to chi phuong u, = (—1;0;1)
X=6-t
A s X 5
Vay phuong trinh cia Ala <y =5
Z= —g+t
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A R . . , . -1 2
Céau 18: Trong khong gian véi hé toa do Oxyz, cho hai duong thang dl:gzy—l:% va
X=-1+2t
d,:{y=1+t . Phuong trinh dudng thing vudng goc véi (P):7x+y—4z=0 va cat hai
z=3

dudng thang d,, d, Ia:

A XT_y_z+4 g X=2_y_z+l
2 1 1 7 1 -4
c x+2_y _z-1 p X=2_y_z+l
7 -1 4 7 1 4

Huwéng din giai:
Goi d 1a duong thang can tim

Goi A=dnd,,B=dNd,

Aed, = A(2a;1-a;-2+a)
Bed,= B(-1+2b;1+b;3)
AB=(-2a+2b-La+b;-a+5)

(P)c6 vecto phap tuyén n, =(7;1,-4), d L(P) < B,n~p cung phuong
< comotsd k thoa AB=kn,
—2a+2b-1=7k —2a+2b-7k =1 a=1
oda+b=Kk < Ja+b-k=0 < b=-2
—a+5=-4k —-a+4k =-5 k=-1
d diqua diém A(2;0;-1) va c6 vecto chi phuong a, =n, =(7;1-4)

N . X=2 1
Vay phuong trinh cua d la X7 :%: Zz

x+1 y-2 z-1

Cau 19: Trong khong gian voi hé toa do Oxyz, cho hai duong thang A, : 1 > va
! 1 X=3
A, :XT_:%:%' Phuong trinh duong thang song song voi d:{y=-1+t va cat hai
z=4+t
duong thang A A, la:
X=2 X=-2 X=-2 X=2
A Jy=3-t B.{y=-3-t. C.y=-3+t. D. < y=-3+t.
z=3-t z=-3-t z=-3+t z=3+t
Huéng din giai
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Goi A 1a duong thang can tim

Goi A=ANA;,B=ANA,

AeA, = A(-1+3a;2+a;1+2a)
BeA, = B(1+b;2b;-1+3b)
AB=(-3a+b+2-a+2b-2-2a+3b-2)

d c6 vecto chi phuong a, = (0;1;1)

Alld @ﬁ,a cung phuong

< comotsd k thoa AB =ka,
-3a+b+2=0 -3a+b=-2 a=1

s<i-a+2b-2=k o<{-a+2b-k=2 <<b=1
—-2a+3b-2=Kk —2a+3b-k=2 k=-1

Taco A(2:3;3);B(2;2;2)

A di qua diém A(2;3;3) va co vecto chi phuong ﬁ:(o;—l;—l)

X=2

Vay phuong trinh cua A 1a < y=3-t
z=3-t

A(-3;3,-3 a):2X-2y+z+15=0 .
va

Cau 20: Trong khdng gian Oxyz , cho diém thudc mat phang

. _ 2 _2)\2 _ 2 — ) . )
mat cau (S)'(X 2y +(y=38)" +(-9) 100. buong thang A qua A, nam trén mat phang

(@) cat (S) tai A, B.Dé do dai AB 1on nhat thi phwong trinh duong thang A 1a:

A x+3:y—3:z +3. B. x+3:y—3:z +3.
1 4 6 16 11 -10
X =-3+5t

c.ly=3 . D x+3:y—3:z +3.
z=-3+8t 1 1 3

Huwéng din giai:
Mit cau (S) cétam 1(2;3;5), ban kinh R =10. Do d(l,(a)) <R nén A ludn ct (S) tai
A, B.

Khido AB=4/R*—(d(1,A))’ . Do do, AB Ion nhatthi d(1,(A)) nho nhit nén A qua H,

X=2+2t
Vi H 1a hinh chiéu vudng goc cua I én (o). Phuong trinh BH : 4y =3-2t
Z=5+t
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He(a)=2(2+2t)-2(3-2t)+5+t+15=0 = t=-2=H(-2; 7; 3).

X+3 y-3 7 +3
4 6

Do vay AH = (1;4;6) 1a véc to chi phuong ctia A . Phuong trinh cua

Cau 21: Phuong trinh ndo sau day khong phai 1a phuong trinh hinh chiéu vudng géc cua duong thang

X=1+2t
d: 1y =-2+3t,teR trén mat phang (Oxy):
7=3+t
Xx=3+2t' X=1+4t' Xx=1+2t"
A qy=1+3t"t'eR B.iy=-2+6t't'eRC. yy=2+3t',t'eR D.
z=0 z=0 z=0
Xx=5-2t'
y=4-3t"t'eR
z=0

Huéng din giai:

A(1:-2;3), B(3:1:4) thudc d. Hinh chiéu cua A,B trén mat phing (Oxy) 1a A'(1;-2;0),
B/(3;1,0)

Phuong trinh hinh chiéu di qua A’ hoic B'va nhan véc to cing phuong voi A'B' =(2;3;0)

lam véc to chi phuong.

Chon C.

x-12 y-9 z-1

Cau 22: Trong khdng gian voi hé toa dd Oxyz, cho duong thang d: 3 , va mat
thang (P):3x+5y—z-2=0. Goi d'la hinh chiéu cua d 1én (P).Phuong trinh tham s6 cua
d'la
X =—62t X =62t X =62t X =62t

A qy=25t . B.{y=-25t . C.iy=-25 . D. {y=-25t
z=2-61 z=2+61t 7=-2+61 z=2+61t

Huwéng din giai:

Cach 1:

Goi A=dn(P)

Aed= A(12+4a;9+3a;1+a)

Ae(P)=a=-3= A(0;0;-2)

d diquadiem B(12;9;1)
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Goi H 12 hinh chiéu cua B 1én (P)

(P)c6 vecto phap tuyén n, =(3;5,-1)

BH diqua B(12;9;1) va c6 vecto chi phuong ag,, = n, =(3;5,-1)
X=12+3t

BH:{y=9+5t
z=1-t

H e BH = H (12+3t;9+5t;1-1)

H e(P):y[:_;_g:H(lSG, 15_113]

AH - 186; 15;183
35 7 35

d' diqua A(0;0;-2) va c6 vecto chi phuong a, = (62;-25;61)

X =62t
Viy phuong trinh tham sé cua d* 1a { y =-25t
z=-2+61t

Céach 2:

11 Goi (Q) qua d vavudng goc vsi (P)
d diquadiém B(12;9;1) va c6 vecto chi phuong a, = (4:31)
(P) cd vecto phap tuyén n, =(3;5,-1)
(Q) qua B(12;9;1) cd vecto phap tuyén n, = [aﬁ] = (-8;7;11)
(Q):8x-7y-112-22=0

11 d' lagiao tuyén cua (Q) va (P)

Tim mot diém thudc d ', bang cach cho y =0

= M (0;0;-2)ed"

i 3X—-z2=2 x=0
Tacohé{ {

=
8x—-11z =22 y=-2

d' di qua diém M (0;0;-2)va ¢6 vecto chi phwong a, =| ng;ng | =(62;-25;61)
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X =62t
Viy phuong trinh tham s6 cua d* 1a { y = -25t
z=-2+61t
X=1+2t
Cau 23: Trong khong gian véi hé toa dd BH cho duong thang d:{y=-2+4t. Hinh chiéu song
z=3+t
X=1+t
BH:qy=-1-2t
2=3+2t

song cia ag, =n, =(L-2;2) 1én mat phang H eBH = H(1+t;-1-2t;3+2t)  theo

H e(P):t:—%:H(—E;E;Z]

X+l y-6 z-2

phuong A: 1 1 c6 phuong trinh la:
X=3+2t X=3+1 X=-1-2t X=3-2t
A jy=0 . B.<y=0 . C.iy=0 . D.<y=0
z=1-4t z=1+2t Z=5-4t z=1+t

Huwéng din giai:

X=1+t
BH:qy=-1-2t
z2=3+2t
Giao diem cua d va mit phang H e BH = H (1+t;-1-2t;3+2t) & M(5;0;5).

H e(P):t:—E:H(——;—;—]
9 999

X=1+2t
Trén d:{y=-2+4t chon M bat ky khong triing véi M, (5;0;5) ; vi du: M (1,-2;3) . Goi A
z=3+t
X=1+t
BH:qy=-1-2t
2=3+2t
la hinh chiéu song song ctia M 1én mat phang H € BH = H (1+t;-1-2t;3+2t)  theo

H e(P):t:—E:H(——;—;—]
9 999

X+1 y-6 z-2
huong A = = _
P 8 -1 -1 1
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X+l y-6 z-2

+/ Lap phuong trinh d” di qua M va song song hoac trung véi A: 1 1 1

X=1+t
BH:qy=-1-2t
z2=3+2t
+/ Piém A chinh 14 giao diémcuad’va H e BH = H (1+t;—1—2t;3+ 2t)

He(p):t:-%:H(-i-E-Zj

+/ Tatim dugc A(3;0;1)

Xx=1+2t
Hinh chiéu song song ciia d ;< y = —2+4t |én mat phang
z=3+t
X=1+t
BH:qy=-1-2t
2=3+2t

HeBH= H(L+t-1-263+2t) theo phuong A: X T=Y=0_2

H e(P):t:—E:H(—E;E;Z]
9 9 99
diqua M, (5;0;5) va A(3;0;1).

12 1a duong thing

X=3+t
Vay phuong trinh la: <y =0
z=1+2t

Cau 24: Trong khéng gian véi hé toa do (Q):x—2y+2z+1=0 goi d diqua A(3;-L1), nam trong

mét phang (P):x—y+z-5=0, dong thoi tao Véi A:%:y—_zz

z
= mot goc 45°. Phuon
> 5 M g g

trinh duong thang d 1a

X=3+Tt X=3+t
A Jy=-1-8t. B.{y=-1-t.
z=-1-15t z=1
x=3+Tt X=3+t X=3+Tt
C.J{y=-1-8t. D.{y=-1-t va {y=-1-8t.
z=1-15t z=1 z=1-15t

Huwéng din giai:

A ¢6 vecto chi phuong i =(12; 2)
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d ¢ vecto chi phuong a, =(a;b;c)
(P) cé vecto phap tuyén n, =(1-11)
dc(P)=a, Ln, &b=a+c; (1)
(A,d)=45" < cos(A,d)=cos45°
- |a+2b+2c| :ﬁ
3Jal+b?+c? 2

PN 2(a+2b+2c)2 =9(a2 +b? +c2); (2)

. - 1 , c=0
Tu Alzx—H:&Z:E Va A, : xZ1_y_z+ ,ta c6:14¢” +30ac = 0 <
1 2 1 1 2 3 15a+7c=0
X=3+t
Véi ¢=0, chon a=b =1, phuong trinh duong thang d 1a {y =-1—t
z=1

Véi 15a+7¢ =0, chon a=7 = ¢ =-15;b = -8, phuong trinh duwong thang d 1a

X=3+Tt

y=-1-8t

z=1-15t

Cau 25: Trong khéng gian véi hé toa do Oxyz, goi d di qua diém A(l;—l;z), song song Vai
(P):Zx—y—z+3=0, ddng thoi tao véi duong thang A:XTJrl:y—_zl—é mét goc 1én
nhat. Phuong trinh duong thang d 1a.
A x—1=y+1=z—2. B x—1=y+1=z+2.
1 -5 7 4 -5 7
C. x—1=y+1=z—2. D. x—1=y+1=z—2.
4 5 7 1 -5 -7
Huwéng din giai:
A ¢6 vecto chi phuong at = (1; —2;2)
d c6 vecto chi phuong aj =(a;b;c)
(P) cd vecto phap tuyén n, =(2;-1,-1)
Vidc(P)néna, Ln, <a.n=0c2a-b-c=0sc=2a-b
5a— 4b 1| (5a-4b)’
cos(A,d) = | | :—\/ 5 ) S
3J/5a2 —4ab+2b2 3 V5a’—4ab+2b
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5t —4)°
Dattzg,tacé: cos(A,d):l (2—)
b 3V5t"—4t+2
, 5t—4)°
Xét hamso f (t) :(2—), ta suy ra dugc: max f (t)= f (—lj :ﬂ
5t°—4t+2 5 3
Do d6: max| cos(A,d) ] :1/% ot=—ta_1
27 5 b 5
Chon a=1=b=-5.c=7
Vay phuong trinh duong thang d 1a x-1_y J;l _Z ;2
Chon A.
. ] R i . 2 x-3 y z+1 . . 2
Cau 26: Trong khong gian cho duong thang A.T:E:T va duong thang
X+3 y-1 z+2 ., . e 2 . \ e g 2
d: s -1 - . Viét phuong trinh mat phang (P) di qua A va tao véi duong thang
d mot goc 16n nhat.
A. 19x-17y-20z-77=0. B.19x-17y—-20z+34=0.
C. 31x-8y-5z+91=0. D. 31x-8y-5z2-98=0.

Huwéng din giai:

Chon D.
Duong thing d ¢6 VTCP 2 u, =(3,1,2).

Puong thing A di qua diém M (3;0;-1) vaco VTCP la u=(12;3).

Do Ac(P) nén M (P). Gia st VTPT cia (P) la n=(AB;C),(A*+B*+C* %0).
Phuong trinh (P) ¢6 dang A(x-3)+By+C(z+1)=0.

Do Ac(P) nénun=0< A+2B+3C=0< A=-2B-3C.

Goi o lagéc gitta d va (P). Taco

\uj.ﬁ: sA+B+2c|  [3(-2B-3C)+B+2C]
‘ujHﬁ‘ V14 A? +B? +C? Jﬂ_\/(—ZB—3C)2+Bz+C2

Sina =

) 58 +7C| 1 \/ (5B+7C)’
J14./5B*12BC +10C? /14 \5B* +12BC +10C*
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TH1: Vi C =0 thi sina:\/E:@.
14 14

1 | (5t+7)
J14 V52 +12t+10

TH2: Vé6i C #0 datt:g ta co sina =

2
Xét ham sb f(t)=M trén R
5t2 +12t +10
2
Tach f,(t):—SOt +10t+1122.
(5t2 +12t +1o)

8 (8] 75
t=—=>f|-|=—
5 5) 14

f'(t)=0< -50t* +10t +112=0 < .
7 7

t=——= f(——]zo
5 5

5t+7)°
Va fim £ (t)= lim )
Kt x5t 412t +10
Bang bién thién
; —0 _z § +0
5
f’(z) - 0 + 0 -
3 ]
14
f()
5
Tur do ta c6 Maxf (t):E khit=3=2_8 knids sina=—1. f(ﬁj:@_
14 5 C 5 J14 5) 14
So sanh TH1 va Th2 ta c6 sina 16n nhat 1a sina :g khi g:%

Chon B=-8=C=-5= A=31.

Phuong trinh (P) 1a 31(x—-3)-8y—-5(z+1)=0< 31x-8y-5z-98=0.
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Cau 27: Trong khdng gian voi hé truc toa do Oxyz, cho mat phang (P):x+y-z+2=0 va hai

Xx=1+t x=3-t
duongthang d:qy=t  ;d":{y=1+t".
z2=2+2t z=1-2t

Biét rang c6 2 duong thang c6 céc ddc diem: song song voi (P); cit d,d’ vatao véi d goc
30°. Tinh cosin géc tao boi hai duong thang do.

A= B. . c. |2 D,

V5 J2 3

Hwéng dan gidi::

N |-

Goi A 1a duong thang can tim, n, 1a VTPT cia mat phing (P).
Goi M (1+t;t;2+2t) la giao diémcua A va d ; M'(3-t;1+t',1-2t") 1a giao diém cua A

va d'

Tacé: MM '(2—t'—t;1+t'—t;—1-2t" - 2t)
M ¢(P) .

MM/l (P)e<s___ _ot'=-2=>MM'(4-t;-1-t;3-2t)
MM’ Ln,

Ta co cos30° —cos(MM Ud)

—6t+9 t=4
o3 |eteg @{
2 [36t2-108t+156 [t=-1
x=5 x=t'
Viy, c6 2 duong thing thoaman la A,y =4+t ;A y=-1.
z=10+t z=t'

Khi do, cos(A,,A, )=

NII—‘

Cau 28: Trong khong gian v&i hé toa 46 Oxyz, cho hai diém A(—2;3;1) va B(5; 6; 2). Puong

thing AB cat mat phang (Oxz) tai diém M. Tinh tis6 %

_1 B. AM_, c.AM_1 p AM _.
2 BM BM 3 BM

A AM
BM
Huwéng din giai:

Me(Oxz) = M(x0;z); AB=(7:31)= AB=+59 AM=(x+2;-3z-1) va

Ta co:
X+ 2 = 7k X = —9
Ta co: ABM thing hang = AM=kAB (keR)e<<{-3=3k <i-1=k
z-1=Kk z=0
= M(-9;00).
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" BM =(-14;-6,-2) = BM =+/118 =2AB.

Chon A.
Cau 29: Trong khdng gian voi hé toa do Oxyz, cho hai diém A(-2;-2;1), B(L 2;-3) va dudng

thang d :XTJrl = yT_5 = il . Tim vecto chi phuong U cua dudng thing A qua A, vudng goc
v6i d dong thoi cach diém B mot khoang bé nhat.
A. u=(2,16) B. u=(22;-1) C.u=(25-29-6) D.u=(L0;2)

Huwéng din giai:
Céch 1 (Tu luan)
Goi (P) Ia mat phang qua A va vudng goc véi d, B’ Ia hinh chiéu cua B 1én (P)

Khi d6 dudng thing A chinh 1a duong thing AB’ va u = BA

, {Qua A(-2;,-2;1)
Taco (P): = (P):2x+2y-z+9=0

VTPT n, =u, =(2;2;-1)

x=1+2t
Goi d’ 1a duong thang qua B vasongsong d’ =d 'y =2+2t
z=-3-t

B’ la giao diém cuia d’ va (P) = B'(-3;-2;—-1) = u=B'A=(L0;2) = Chgn D
Céch 2: Khdng can viét phuong trinh mat phang (P) qua A va vudng goc véi d.

x=1+2t
Goi d’ 1a duong thang qua B vasongsongd’ =d 'y =2+2t
z=-3-t

B'e d’=B'A=(-2t-3,-2t-4;t+4)
AB’ L d =u,.B'A=0=t=-2=u=B"A=(10;2) = Chon D

Cau 30: Trong khdng gian véi hé toa d6 Oxyz, cho hai diém A(L2;-1),B(7;-2;3) va duong thang

X=2+3t
d c6 phuong trinh {y=-2t (teR). Piém M trén d sao cho téng khoang cach tir M
2=4+2t
dén A va B la nho nhat c6 tong cac toa do la:
A. M =(2,0;4). B. M =(2;0;1). C. M =(30;4). D. M =(30;2).
Huwéng din giai:
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Céau 31:

Néu M nam trén d thi diém | c6 toa do 1a M=(2+3t;-2t;4+2t). Tir do ta co:

& AM = (3t+1-2- 22t +5) = AM = (3t +1)° +(2+2t)" + (2t +5)’

Tuong t: < BM = (3t—5;2—2;2t+1) = BM = /(3t=5)’ +(2-2t)’ +(2t +1)’

Tir (*): MA=MB =/(3t+1)° +(2+2t)° +(2t+5)" = |J(3t—=5)" +(2-2t)° +(2t +1)’

Hay: <:>\/17t2 + 34t + 30 :\/17t2 -36t+30 34t +36t=0-11<70t=0—>t=0
Toa do M thoa man yéu cau la: M=(2;0;4).

Chon A.

Trong khéng gian vai hé truc toa do OY% cho diém A(2:3,0), B(O; ~/2;0), ( —/2; 2)

x=t

va duong thangd :<y=0 .Diém C thudcd sao cho chu vi tam giac ABC 1a nho nha thi 46
z=2-t

daiCM bang

A. 24/3. B. 4. C. 2. D. %.

Huwéng din giai:

Do AB c6 d6 dai khong ddi nén chu vi tam giac ABC nho nhat khi AC +CB nho nhit.

ViCed = C(t;0;2-t)= AC :\/(Jit—zﬁ)z +9,BC =\/(\/§t—ﬁ)2 +4

— AC +CB=\/(x/§t—2x/§)2 +9 +\/(\/§t—\/§)2 4
Pitu = (\/Et —2@;3), V= (—ﬁt +2; 2) épdungbétdéngth&c‘ﬁ‘+‘\7‘ > ‘ﬁ +\7‘
= \/(\/Et —2\/5)2 +9 +\/(x/§t —x/E)Z +4> \/(\/5—2\/5)2 +25. Daubangxayrakhivachi

_Ct_tf‘\/f_ 2 t:%:cg;o;gjzcm =\/(%—92+2+(2—§T =2

Chon C.
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Cau 32: Trong khdng gian véi hé toa do., cho bn diém. va. Ki hiéu d 1a duong thang di qua D sao
cho tong khoang cach tir cac diém A, B, C dén d 16n nhat. Hoi duong thang d di qua
diém nao dudi day?

A M(-1-21). B. N(5;7;3). C. P(3;4;3). D. Q(7;13;5).

Huéng din giai:
Ta c6 phuong trinh mat phang qua A,B,C la: (ABC) :§+%+é =1 2x+3y+2-6=0.
D& thay D € (ABC).Goi. lan luot 1a hinh chiéu vudng goc ciia A,B,Ctrén d .

Suyra d(Ad)+d(B,d)+d(C,d)=AA+BB'+CC'< AD +BD +CD .D4u bang xay ra khi
A'=B'=C'=D. Hay tong khoang cach tir cac diém A, B, C dén d Ién nhat khid Ia

X=1+2t
dudng thang qua D va vudng goc véi mat phang (ABC)=>d:{y=1+3t;N ed
z=1+t
chon B.
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PHUONG TRINH MAT CAU NANG CAO

A-LY THUYET CHUNG

1. Pinh nghia mit ciu

Tap hop cac diém trong khong gian cach diém O ¢ dinh mot khoang cach R cho trudc 1a mat cau
tam O va ban kinh R. Ki hiéu S(O;R).

Trong khdng gian véi hé truc Oxyz :

- Mt cau (S) tam 1(a,b,c) bankinh R c6 phuong trinh 1a: (x—a)’ +(y—b)* +(z-c)* =R

- Phuong trinh: x* +y? +z° —2ax—2by—2cz+d =0, voéi a?+b?*+c¢?—d >0 1a phuong trinh mat cau

tam | (a;b;c), ban kinh R=+a’+b*+c’—d .

2. Vi tri twong dbi ciia mit phang (P) va mit cau (S)
11d(1,(P))>R khivachikhi (P) khdng cit mit cau (S).

1d(1,(P))=R khi vachi khi (P) tiép xdc mat cau (S).
1d(1,(P))<R khivachikhi (P) citmat cau (S) theo
giao tuyén la duong tron nam trén mét phang (P) c6 tam

H vaco ban kinh r =+R* —d”.

3. Vi tri twong ddi giira mit cau va dwong thang

a) Cho mat cau S(O;R) va dudng thang A. Goi H 14 hinh
chiéu cia O 1én A va d =OH la khoang cach tir O dén A

) Néu d <R thi A cit mat cau tai 2 diém phan biét (H.3.1)
) Néu d =R thi A cit mat cau tai 1 diém duy nhat (H.3.2)
[J Néu d >R thi A khéng cit mat cau (H.3.3)
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B — BAI TAP TRAC NGHIEM

Cau 1:  Trong khong gian véi h¢ truc toa do Oxyz , cho ba diém A(0;2;0),B(-11,4) va C(3;-2;1)
.Mt cAu (S) tam I diqua A, B,C va do dai Ol =+/5 (biét tim I c6 hoanh d¢ nguyén, O la
gdc toa do). Ban kinh mat cau (S) Ia
A. R=1 B. R=3 C.R=4 D. R=+/5
Huwéng din giai:

Phuong trinh mat cau (S) ¢6 dang: x? + y? +z2 + 2ax+ 2by + 2cz+d =0
Vi 4 diém O, A,B,C thudc mit cau (S) nén ta co hé:

Ae(S) 4b+d+4=0

Be(S)=<-2a+2b+8c+d+18=0

Ce(9S) 6a—4b+2c+d+14=0
Ol =6 & 01?=5<a’+h*+c?=5
Suyraa=-1b=0;c=-2,d=—4=R=3
Chon B.

Cau2: Trong khdng gian véi hé toa do Oxyz, cho A(L0;0),B(2-12),C(-LL-3). Viét phuong
trinh mat cau c6 tam thuc truc Oy, di qua A va cat mat phang (ABC) theo mot dudng
tron ¢ ban kinh nho nhat.

2 2
A X2+ y—l +22:E. B. x? + y+l +22:E.
2 4 2 4
2 2
C. X’ + y—l 222 D. x* + y—E i22=2
2 4 2 4
Huwéng din giai:
Mit phang (ABC) c6 phuong trinh: x—y—-z-1=0
Goi (S) la mit cau co tam | € Oy va cit (ABC) theo mot duong tron ban kinh r nho nhat.
Vi 1 €Oy nén 1(0;t;0), goi H 1a hinh chiéu cua I Ién (ABC) khi d6 1a c6 ban kinh
duong tron giao cua (ABC) va (S) la r= AH =VIA? - IH?.
t+ 2 2 -
Taco 1A =t?+1,I1H =d (I,(ABC)):H: r =\/t2 ppobrad =\/2t A+2,
NG 3 3
’, o A - Y 2 - l . , 1 2 5
Do do, r nho nhat khi va chi khi t:E. Khi do | O;E;O , 1A :Z
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2
Vay phuong trinh mat cau can tim la: x? +(y —%] +12° :%
Chon A.

Cau 3: Trong khdng gian véi hé toa & Oxyz, Viét phuong trinh mat cau c6 tam 1(12;3) va tiép

xuc vai duong thang x_y*r2_z

1 -2 2
A (x=1)" +(y-2)" +(z-3)* _233 B. (x—1)2+(y—2)2+(z—3)2:%.
C. (x=1)"+(y-2)"+(z-3)* _22923 D. (x—1)2+(y—2)2+(z—3)2:%

Huwéng din giai:
+Duong thang d diqua M (0;-2;0) c6 vec to chi phuong U= (1-2;2). Tinh dugc
MI =(L4;3).

W i J2_33

+ Khang dinh mat cau can tim c6 ban kinh bang d (1,d) va viét phuong trinh:
(x—1 +(y—2) +(z-3)2 = 22

9
Chon A.

+ Khang dinh va tinh duoc d(l,d)

Cau 4: Trong khong gian vai hé toa dd Oxyz, cho mit cau co phuong trinh
X2+ Y2 +2° —4x+2y+62-12=0 vaduong thang d :x=5+2t;y=4;z=7+t. Viét
phuong trinh dudng thang A tiép xic mat cau (S) tai diem M (5;0;1) biét duong thang A

tao v&i duong thang d mot goc ¢ thoa mén coswzi.
J7
X=5+3t X =5+13t X=5+3t X =5+13t
A A:qy=-5t VvA:{y=5t . B.A:<y=-5 VvA:<{y=5t
z=1-t z=1-11t z=1-t z=1+11t
X=5+3t X =5+13t X=5+3t X =5+13t
C.A:sy=5t VvA:<y=5t . D. A:qy=-5t vA:{y=5t
z=1-t z=1-11t z=1-t z=1-21t

Huwéng din giai:

(S):(x=2)"+(y—2)° +(z+3)" =26 =(S) c6 tam 1(2;-1-3) va ban kinh R =/26.
IM =(3;1;4),u, =(2;0;1) 1a1 VTVP ciia (d)

Gia sir u, =(a;b;c) 1a 1 VTCP ciia dudng thing A(a’ +b* +c? #0)

Do tiép xtc mat cau (S) tai M = IM Lu, < 3a+b+4c=0<b=-3a-4c (1)
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Ma gdc giita duong thang A va duong thang d bang o.

:‘cos(ﬁl,@) = CosQp < ‘EUE‘ I pave] 1 (2)
‘ulHuz‘ NN AU RN N

Thay (1) vao (2) ta duoc:

J7|2a+¢|= \/g.\/az +(3a+4c)’ +c* = 7(4a2 +4ac+cz) - 5(a2 +9a’ + 24ac +16¢° +c2)

a=-3c
< 223 +92ac+78¢* =0 < 13
a=-77¢
Véi a=-3c do a®+b?+c?#0 nénchon c=-1=a=3b=-5
Xx=5+3t
— phuong trinh duong thang l1a: A:<y = -5t
z=1-t

Vi a:—%c do a?+b?+c?#0 nénchon c=-11=a=13b=5

Xx=5+13t
— phuong trinh duong thang l1a: A:{y =5t
z=1-11t
Chon A.
. . . e R . . x-1 y+2 z . R
Cau 5:  Trong khong gian véi hé toa do Oxyz, cho duong thang d :—:T:—Z. Tim toa do
diém M thudc duong thing d sao cho mit cau (S) tdm M tiép xtc véi truc Oz c6 ban
kinh bang 2.
A. M(2,0;-2)vM 9;—§;E : B. M(2;0;2)vM Eﬁg]
5 55 555
C. M(2,0;-2)vM Z;—§;ﬂ : D. M (4,0;-2)vM E;—§;E
5 55 5 55
Huwéng din giai:
Vi M ed= M (L+t;-2+2t;-2t). Truc Oz di qua diém O(0;0;0) va c6 vicp k =(0;0;1);
OM = (1+t;-2+2t;-2t) = | OM;k | = (-2+2t;-1-t;0)
:‘[O—M;R]‘: 5t2 —6t+5
Goi R la ban kinh mit cau (S), taco: R=d(M;0z)=+/5t> -6t +5
t=1 M (2;-2;0)
R=2=+/5t>-6t+5=2=5t°-6t+5=0< 1= v (8. 8.2
5 5 5'5
Chon A.
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Cau 6: Trong khong gian véi hé toa do Oxyz, cho hai duong thang A,,A, co phuong trinh:
L XIZ = y;l: Z;l;A2 ; XIZ = y;3 = Z_+11. Viét phuong trinh mat cau cé ban kinh
nhé nhét va tiép xtc véi hai duong thang A, A, ?
A. x2+(y—2)2+22:6. B. x2+(y—2)2—22:6.
C. xz—(y—2)2+22:6. D. x2+(y+2)2+22:6
Huwéng din giai:
Mt cau c6 ban kinh nhé nhat va tiép xdc véi hai duong thang A , A, 1a mat cau nhan doan
vudng goc chung cua A, A, lam duong kinh. Gia st mat cau can lap la (S) va A, B lan
luot 12 tiép diem cua (S) v6i A, A,. Viét phuong trinh A}, A, duéi dang tham s thi ta co:
A(2+m;1+4m;1+2m),B(-2+n;3+n;-1-n)
Do AB la doan vudng goc chung cua A, A, nén:
{E-U?O 3n-21m =0
o <:>{ B o m=n=0=A(211),B(-2;3,-1)
ABU, =0  (3n-m=0
Trung diém | cua AB c6toadd 1 | (0; 2;0)nén phuong trinh mat cau can lap 1a:
x? +(y—2)2 +2°=6
Chon A.

Cau 7:  Trong khong gian véi hé toa @ Oxyz, cho mit cau (S):x* +y*+z° —2x+4y+2z-3=0.
Viét phuong trinh mat phang (P) chia truc Ox va cat mit cau (S) theo mét dudng tron co
ban kinh bang 3.

A. (P):y-2z=0. B.(P):x-2z=0. C.(P):y+2z=0. D.(P):x+2z=0
Huwéng din giai:

(S) cotam 1(1-2;-1) vaban kinh R =3.

(P) chua truc Ox va cat mt cau (S) theo mt duong tron c6 ban kinh bang 3 nén (P)
chira Ox va di qua tam | cta mat cau.

Ta ¢6: OF (L,-2;-1),(P) ¢6 vec to phap tuyén n=|i,0l |=(0;--2) va (P) qua O.
Vay (P):y-2z=0.

Chon A.

Cau 8: Trong khdng gian véi hé toa do Oxyz, cho duong thing d :XT_l:yT_lzil va cat mat
phing (P):x+2y+z-6=0 tai diém M. Viét phuong trinh mat cau (S) c6 tam | thuoc
dudng thang d va tiép xtc véi mat phang (P) tai diém A, biét dién tich tam giac 1AM
bing 33 vatdm | c6 hoanh do am.
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1)
1)

A. (S):(x+1)2+y2+(

C. (S):(x+1)2 -y*—(
Huwéng din giai:

7-1) =6. B. (S):(x+1)2+y2+(z—1)
7-1)"=6. D. (S):(x+1)2+y2+(z—1)

Mot vec to chi phuong cia duong thang d 1a l](Z;l; —1). Mdt vec to phap tuyén ciia dudng
thing va mat phang (P) 1a n=(L2;1). Goi & la gdc giita duong thing d va mat phang
(P)-

Taco sind :‘cos(ﬁ,ﬁ)‘ _P+2-4 1

= ===5=IMA=30°
J66 2
Goi R ban kinh mat cau (S)= IA=R. Tam giac IAM vudng tai A c6

IMA=30° = AM :R\/§.S,MA:3\/§<:>%IA.AM ~3/3=>R=+6

Gia st 1(1+2t;1+t;-t),t <%

33

NG

Tir gia thuyét ta c6 khoang cach: d(1,(P))=R < o t=-1ut =3 (loai)

= 1(-10;1)
Phuong trinh mat cau (S):(X+1)2 +y*+(z —1)2 =6.
Chon A.
Cau9: Trong khdng gian toa d0 Oxyz, viét phuong trinh mat cau di qua ba diém
A(L-12),B(2%-1)

C (-1 2;-3) biét tam cua mat cau nam trén mt phang Oxz.

2 2
A. (S)Z(X+E] +y2+(z—i) _ 1326 B. (S):(x+E
11 11 121 11

2 2 2 2
C. (S)Z(X—E] +y2+(z—i] :@. D. (S)Z(X—E] —yz—(z—i) _1328
11 11 121 11 11 121
Huwéng dan giai:

| €(Oxz) nén 1(x;0;z),IA=1B=IC nén: {(

Giai hé ta duoc x:—E;z :—i:> | —E;O;—i
11 11 11 11

Béan kinh R = 1326
121
2 2
Phuong trinh mat cau (S): X+E +yi+ z—i _13%6
11 11 121

Chon A.
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Céau 10:

Céau 11:

Trong khong gian Oxyz cho 3 diém A(-13;-1;,0),B(21-2),C(12;2) va mit cau

(S):x*+y*+2° —2x—4y —62—67 =0. Viét phuong trinh mit phang (P) di qua qua A,

song song véi BC va tiép xtic véi mét cau (S).(S) cotam 1(1;2;3) vaco ban kinh R =9,

A. (P):-2x+2y-z+28=0 hoac (P):8x+4y+2-100=0.

B. (P):—2x+2y+z+28=0 hoac (P):8x+4y+z+100=0.

C. (P):—2x+2y—-z-28=0 hoic (P):8x+4y+2z+100=0.

D. (P):-2x+2y—-2z+28=0 hoac (P):8x+4y+z-1000=0

Hwéng dan giai:

Giasir (P) co vtpt n=(A;B;C),(A*+B*+C*=0),(P)//BC nén:

nLBC,BC=(-114)=nBC =0« A=B+4C =n=(B+4C;B;C)

(P) di qua A(13;-1,0)= phuong trinh: (P):(B+4C)x+By+Cz-12B—~52C =0

|B+4C+ZB+3C—1ZB—52C|:9
J(B+4C) +B+C?

B+2C =0

B-4C =0

(P) tiép xtic véi (S) = d[1,(P)]=R<

< B*-2BC-8C° :0<:>(B+ZC)(B—4C):O<:{

B=2
Vé4i B+2C =0 chon { 1 ta duoc phuong trinh: (P):-2x+2y-2z+28=0

B=4
Vaéi B—4C =0 chon { , ta dugc phuong trinh: (P):8X+4y+z—100:0

Chon A.

(S):x*+y?+2* —4x+2y+22-3=0,

Trong khéng gian Oxyz, cho mat cau mat phang

(P):x—y+z+1=0 A(-11,0),B(2;2;1).

va hai diém Viét phuong trinh mat phang (@)

song song véi AB, vubng goc véi mat phang (P) va cat mat cau (S) theo mot duong tron
(C) ¢6 bén kinh bing /3.

A. (a):x—y-2z+1=0vamp (a):x—y-2z-11=0.

B. (a):x-5y—-2z+1=0 vamp (a):x-y-2z-11=0.

C. (@):x—y—22+1=0 vamp (#)¥~5y~22-11=0

D. (a):x-5y—-2z+1=0 vamp (a):x-5y-2z-11=0
Hwéng dan giai:

Pt (S) viét dugi dang (S):(x—2)"+(y+1)° +(z+1)" =9
Suyra (S) c6 tam 1(2;-1-1), ban kinh R=3.

Taco AB=(3;1;1) mot VTPT caa mat phang (P) la n=(1-11)
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Céu 12:

Do d6 | AB.N |=(2-2;4)#0
Goi vec to la mdt VTPT cua mt phang (o). Ta co:

{(a)/lAB j{aiﬁ »

— U cung phuong vé6i | AB.n |.
(@) L(P) [A81]

Chon 4 =2 [ AB.A |1 = (1-1-2)

uln

Mit phang (er) c6 mot VTPT U nén phuong trinh ¢6 dang x—y—2z+D =0
Goi d lakhoang cach tir | dén mit phing () cat (S) theo mot dudng tron (C) c6 ban
kinh r=+/3. Nén d =VR?-r? =\/9-3=6
2-(-1)-2(-1)+D| =1
J6 =-11

V6i D =1 thi (a):x—y—-2z+1=0 khong qua A(-L10) (vi -1-1-2.0+1=0 )

Ta co: d:\/5<:>

:\/6<:>|5+D|:6<:{g

Nén (a)//AB. Tuong ty, mat phang ciing song song véi AB.

Vay ¢6 hai mit phang (o) théa mén yéu cau bai todn c6 phuong trinh:
(a):x—y—-2z+1=0vamp (a):x-y-2z-11=0,

Chon A.

Trong khong gian Oxyz, cho hai diém A(2;0;0),B(0;2;0). Biém C thudc truc Ox sao
cho tam gidc ABC la tam gidc déu, viét phuong trinh mét cau (S) c6 tamO tiép xtc véi ba
canh cua tam giac ABC.

A (S):ixP+y +28=2. B. (S):x*+y*+12* =-2.

C. (S):x2+y2+22:\/§. D. (S):x2+y2+22:—\/§

Huwéng din giai:

Vi C e 0z = C(0;0;c) vatamgiac ABC déu khi va chi khi:
AB=AC=BC=AB°=AC°=BC* = 2°+2*°=2°+c=>cCc=%2

Vay C(0;0;2) hoic C(0;0;-2)

Lap luan duoc tt dign OABC déu vi OA=0B =0C =2 va tam giac ABC déu.

Goi | 1a trung diém cia AB thi 10 L AB tai

| = Ol :%AB: OA? +OB? :%\/2%22 -2

(Tam giac OAB vubng tai O )

Lap luan duoc mat cau (S) co tam O tiép xtc véi 3 canh cua tam giac ABC c6 ban kinh
R=d(0,AB)=10=+2.

Do d6 phuong trinh c6 mat cau (S):x* +y* +2° = 2.

Chon A.
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Cau 13: Trong khdng gian véi hé toa dd Oxyz, cho duong thang d:

Xx-2 y-1_

va mat cau

(S):(x+1)° +(y-2)° +(z-1)" =25. Viét phuong trinh duong thing A di qua diém
M (-1-1-2), cat duong thang d va mit cau (S) tai hai diém A, B sao cho AB=38.
X =-1+6t X=-1-6t
A Ay=-1+2t. B.A:qy=-1-2t.
7=-2+9 7=—-2+9
X=-1+6t X =-2+06t
C. A:qy=1+2t . D. A:iy=-3+2t
z=2-9t 7=—-2+9

Huwéng din giai:

Goi: M, =d nA= M, (2-t;1-2t;1+t) = MM,

Mit cau co tam 1 (-1;2;1)

qua 1(-12;1) qua I (-12;1)
=(P): .

(P)LA VTPT n, = MM,

= (P):(3-t)(x+1)+(2-2t)(y-2)+(3+t)(z-1)=0

Goi H 1a trung diém AB thi IH L AB,IH =3

3t—15 f =1
=

=(3-1;2-2t;3+1)

M3t phang (P):{

Do IM =32 = MH =3=d(M,(P))= ————— 3
(M.(P) \6t? -8t +22 tzg
Xx=-1+2t X =-1+6t
Voit=-1=A: y:—1+2t.Vc’yit:g:>A: y=-1+2t.
z=-2+t z=-2+0t

Chon A.
Cau 14: Trong khong gian Oxyz, viét phuong trinh mat cau (S) tiép xdc véi mat phang

(Q):2x+y+2z+1=0 tai M (L-1-1) vatiép xtic mat phang (P):x+2y-2z+8=0

N ( ):(x=3)" +y*+(z-1)" =9 5 (c):(x+3) +y*+(z+1)" =9 |
(c): (x+l) (y+2) (z+3) _(c):(x+1)2+(y+2)2+(z+3)2:9

. (¢):(x=3) +y2+(z-1)° =9 | o (c):(x=3) +y? +(z-1) =81
_(c):(x—l) +(y—2)2+(z—3)2: _(c):(x+1)2+(y+2)2+(z+3)2:81

Huwéng din giai:
Mat phang (Q) c6 vec to phap tuyén n=(2;1;2). Puong thang d di qua M va vudng goc
vai (Q)
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Céau 15:

Xx=1+2t
c6 phuong trinh la {y =-1+t .
z=-1+2t

Lay I (1+2t;-1+t;-1+2t) ed

Mi—d(1.(P e 4t2:|1+2t—2+2t+2—4t+8| -
(1.(P)) = Vart '+ | N had

t=1=1(3,0;1),R=3=(S):(x=3) +y*+(z-1) =9
t=-1=1 (—1;—2;—3),R:3:(8):(x+1)2+(y+2)2+(z+3)2:9

Chon A.
Trong khong gian véi hé toa do Oxyz, cho 2 duong thang:
2 y+l z-1 X
A XI = y; - 2_3 A, {y=2-tvamitcau(S): x? +y* +22 —2x+2y-62-5=0
- 7=1+2t

Viét phuong trinh mat phang (er) song song véi hai duong thang A, A, va cat mat cau (S)

. . . ) ..y 24365
theo giao tuyén la duong tron (C) co chu vi bang i

A. x-5y-3z2-4=0; x-5y-3z+10=0

B. x-5y-3z+10=0

C. Xx-5y—37+3++/611=0; x—5y—3z+3-+511=0
D. x-5y-3z-4=0

Chon B.

Huwéng din giai:

+ A, qua M,(2;-11) va co vecto chi phuong uj =(12;-3).

A,qua M, (0;2:1) va cé vecto chi phuong u, = (4-12) .

+ Mt phang (o) song song Vi A, A, nén c6 vecto phap tuyén: [uiuj] = (;-5;-3)
— Phuong trinh mat phang (o) ¢6 dang: x—5y—-3z+D =0

+ Mt cau (S) c6 tam 1(1;—1;3)va ban kinh R=4.

23657 V365
5 =r

Goi r 1a ban kinh duong tron (C), ta c6: 2zr = c
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Céau 16:

Céu 17:

: V35 |D-3 35 [D=-4
Khi do: d(I, —JR?—r? = S
ido ( (a)) r c = = c o D10

+ Phuong trinh mit phang (o) :x—5y-3z-4=0 (1) hay x-5y—-3z+10=0 (2).
Vi A,/ l(@), A, 1 /() nén My va M, khang thuc (o) = loai (1).

Vay phuong trinh mat phang (o) can tim la: x-5y—3z+10=0.

Chon B.

Trong khong gian Oxyz, cho diém A(1,0,-1) va mit phang (P):x+y—-z—-3=0. Mat cau S
c6 tam | nam trén mat phang (P), di qua diém A va gdc toa d6 O sao cho chu vi tam giac

OIA bing 6+/2. Phuong trinh mat cau S la:

A (x- )2 +(y- ) +(z—1)2:9 hoéc(x+2) +(y- 2) +(z—1)2: :
B. (x- 2)2+( )2+(z 1)2—9hoac (x+1) (y+2) +(z—2)2_9
C. (x- 2)2 +(y+ 2)2+(z 1)2 hogc (x - 2) +(y- 2) +(z+1)2:9
D. (x—2) +(y- )2+(z 1)2 hozc (x+1) +(y- 2) +(z+2)2:9

Huwéng din giai:

Goi I(x,y,z) latamcua S.
Khidé I €(P),10=1A10+1A+AO =6++/2 néntasuyrahé

\/(x—1)2+y2+(z+1)2:«/x2+y2+22 Cx1741=0
20X +y2+22 +/2 =6++/2 S +y*+27=9

X+y-z-3=0 X+y-z-3=0

Giai hé ta tim dwoc 1(2,2,1) hodc 1(-1,2,-2)

Chon D.

Cho diém I (1;7;5)va dwong thang d :XT_1 - Llf’

cit duong thang d tai hai diém A, B sao cho tam giéac dién tich tam giac IAB bang 2+/6015

Z N oL ) , i R
=3 Phuong trinh mat cau co tdm | va

A. (x=1)+(y-7)" +(z-5)" = 2018. B. (x=1)"+(y-7)" +(z-5)" = 2017.
C. (x=1)" +(y-7)" +(z-5)" = 2016. D. (x-1)"+(y-7)"+(2-5)" =2019.
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Céau 18:

Céau 19:

Huwéng din giai:
Goi H 1a hinh chiéu cua 1(1;7;5) trén d= H (0;0;,-4) = IH :d(l;d):2\/§
S e =¥:> Asz%zx/sozo R’ =IH2+ (AZB] _ 2017

Viy phuong trinh mit cau Ia: (X—l)2 +(y—7)2 +(Z _5)2 —2017.

Chon B.
X=-1+t

Cho diém 1(0;0;3) va duong thang d :<y=2t . Phuong trinh mat cau (S) c6 tdm | va cit
2=2+t

duong thang d tai hai diém A, B sao cho tam giac IAB vudng la:

A. x2+y2+(z—3)2:§. B. x*+y*+(z- 3) %

C. x2+y2+(z—3)2:§. D. x*+y*+(z- 3) %

Huwéng din giai:
* Goi H(-1+t;2t;2+t)ed Ia hinh chiéu vudng goc cua | 1én duong thang d
—1H =(-1+t;2t;-1+t)

* Ta ¢ vecto chi phuong cia d : a, =(12;1) va IH Ld
Ha 1
=IHa =0 -1+t+4t-1+t=0< -2+6t = 0<:>t—§:H(

N RCR

* Vitam giac 1AB vudng tai | va IA=1B=R. Suy ratam gidc IAB vubng can tai | , do d6
ban kinh:

oolr\>
oolr\>
w|~
N—

2 - 2R 2

R=I1A=ABcos45’ =2IH.— 3

* Vay phuong trinh mit cau (S); X2+y?+(z-3) = 8

w |

Chon B.
Cho diém A(2;5;1) va mat phang (P):6x+3y—2z+24=0, H Ia hinh chiéu vudng goc cua
A trén mt phang (P). Phuong trinh mat cau (S) c6 dién tich 784z va tiép xdc voi mat

phang (P) tai H, sao cho diém A ndm 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.
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Huwéng din giai:
X=2+6t
* Goi d la duong thang di qua A vavudng goc véi (P). Suyra d:dy=>5+3t
z=1-2t
* Vi H Ia hinh chiéu vudng géc cua A trén (P) nén H =d n(P).
Vi H ed nén H (2+6t;5+3t1-2t).
* Mat khac, H e (P) néntacé: 6(2+6t)+3(5+3t)-2(1-2t)+24=0t=-1
Do do, H(—4;2;3).
* Goi I,R lan luot Ia tim va ban kinh mat cau.
Theo gia thiét dien tich mat cau bang 7847, suy ra 47R* = 7847 = R =14.
Vi mat cau tiép xtc véi mat phang (P) taiH nén IH L (P)=1ed.
Do d6 toa do diém | c6 dang 1 (2+6t;5+3t;1-2t), véi t=-1.
* Theo gia thiét, toa d6 diém | thoa méan:
$0.(P) 14 6(2+6t)+3(5+3t)—2(1-2t)+ 24 (=1
IARP=N 6° +3° +(-2)° o{lt=-3 ot=1
Al <14 - - -
J(61) +(3t) +(-2t)° <14 —2<t<2

Do d6: I(8;8;—1).

* Vay phuong trinh mit cau (S): (X—8)2 +(y—8)2 +(Z +1)2 =196.

Chon A.
A ) < 2 ) N . \ 2 x=-2 y z-1
Cau 20: Cho mat phang (P):x—2y-2z+10=0 va hai dwong thang A,: B
A,: Xlzz%z 213. Mit cau (S) c6 tam thuoc A,, tiép xtc véi A, va mit phang (P),
c6 phuong trinh:
1Y’ 7Y’ 5\ 81
A (x=1?+(y+D)*+(z-2)*=9 hoic (x——] +( ——j +(z+—j =—.
(=17 +(y+17 +(2-2)° =9 hoge | x—= | +y=5 | +[ 242 | ==
2 2 2
B. (x+1)*+(y-1)°+(z+2)*=9 hoic (X+E] +(y+Z] +(Z—Ej :g.
2 2 2 4
C. (x=1)°+(y+1)*+(z-2)*=9.
D. (x-1)°+(y+1)*+(z-2)*=3.
Huwéng din giai:
X=2+t
e A:qy=t A, diquadiém A(2;0;-3) va cb vecto chi phuong a, = (1;1;4) .
z=1-t
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* Giastr 1(2+t;t;1-t) e A, latdmva R [a ban kinh ciia mit cau (S).

. o A .
* Taco: Al =(t;t;4-t) :>[ I,az]:(St—4;4—5t;o) - d(|;A2):‘[ \“TJ‘ :|5t3 4
a2
2+t-2t-2(1-t)+10| [t+10]
d(1,(P :| _ .
(@) Ny 3
;
* (9) tiép xtc véi A, va (P) & d(1,4,)=d(1,(P)) & 15t — 4| = |t +10] < t:E |

t=-1

2 2 2
o Véi t:Z = I(E;Z;—Ej, R:g S(S)Z(X—E] +(y—zj +(z+§j :ﬁ_
2 2 2 2 2 2 2 2 4
(

eVoit=-1= 1(-12),R=3 = (S):(x-1)*+(y+D*+(z-2)* =9.

Chon A.
x=1
Cau21: Trong khong gian véi hé toa do Oxyz, cho ba duong thang d,:{y=1teR;
z=t
X=2
] Coox=1y z-1 NS U S,
d,:s y=u ,uelR; A.T:I:T. Viet phuong trinh mat cau tiép xuc véi ca d,,d,
z=1+u

va c6 tam thudc duong thang A?

1Y 1Y 1V 5
A (x=1)°+y>+(z-1) =1. B.|x-= = o =2
(x ) +y +(z ) (x 2] +(y+2] +(z 2] 5
N ER e
ColX—=|+y-—=| +lz—=| ==. D.|X—=| +|y—=| +|z2—~| =—.
2 2 2 2 4 4 4 16
Huwéng din giai:

Chon A.

Pudng thang d, di qua diém M, (110) va cé véc to chi phuong u, =(0;0;1).

Pudng thang d, di qua diém M, (2;0;1) va c6 véc to chi phuong u, =(0;11).

Goi | latam cia mat cau. Vi | e A néntathamsoé hda I (1+t;t;1+t), tir do
IM, =(-t;1-t;-1-1),  IM, =(1-t;~t;~t).

Theo gia thiét ta co d(1;d,)=d(1;d,), twong duong véi

File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 88
Facebook: https://www.facebook.com/dongpay




ST&BS: Th.S Dang Viét Pong Truwong THPT Nho Quan A Hinh Hoc Toa Pj Oxyz

(Mo, | [ Mz, ] n Ja-t'+t 2

.

_t2
) =t=0

1 V2

Ug,

Suy ra 1(10;1) va ban kinh mat cau la R=d (I;d,)=1. Phuong trinh mat cau can tim la

(x-1)" +y?+(z-1)" =1.

Cau 22: Chomitcau (S):x*+y’+2z°—2x+4z+1=0 vaduong thang d:{ y=t .Timm dé d

cat (S) tai hai diém phan biét A, B sao cho cac mat phang tiép dién cua (S) tai A vatai B
vubng goc vai nhau.

A. m=-1hoiac m=-4 B. m=0 hoac m=-4

C. m=-1hoac m=0 D.Ca A B,C @déu sai

Huwéng din giai:

Dé thoa méan yéu cau dé bai thi trudc tién d phai cat mat cau, tirc 1a phuong trinh

(2-t) +t* +(m+t)" = 2.(2-t)+4(m+1)+1=0 c6 hai nghiém phén biét.

<:>3t2+2(m+1)t+m2+4m+1:0

Phuong trinh c6 hai nghiém phan biét khi A'>0 < (m+1)* —3m? ~12m-3>0
& m+5m+1<0.
Véi phuong trinh ¢6 hai nghiém phan biét, ap dung dinh li Viet ta c6

2
-2
tt, _m+em+l +:m+1;t1+t2 :?(m +1)

Khido 1A=(1-t;t;m+2+t),1B=(1-t,;t,;m+2+t,).
Vay IAIB =(1-t,)(1-t,) +tt, +(m+2+t)(m+2+t,)=0
< 3tt, +(m +1)(t1+t2)+(m+2)2 +1=0

—1
=N m2+4m+1—§(m+1)2+(m+2)2+1:0 @{2_ 4 (TM).

Chon A.
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Céau 23:

Céau 24:

Trong khong gian Oxyz, cho mit cau (S):x*+y?+2z* +4x-6y+m=0 va duong thang

(d):%: yT_l _ ZTH Tim m dé (d) ct (S) tai hai diém M, N sao cho do dai MN bing 8.
A m=-24 B. m=8 C. m=16 D. m=-12

Huwéng din giai:

(S) 6 tam 1(~2;3,0) va ban kinh R = /(=2)" + 3 +0° —m = 13— m(m <13)
Goi H 1a trung diém M, N = MH =4

Duong thang (d) qua A(0;1;,-1) va c6 vecto chi phuong

Ex
g

Suyra R=MH?+d?(1;d) =4 +3 =5

ﬁ:(2;1;2):>d(l;d): =3

[

Tacd V13- m=5<13-m=25<<m=-12
Chon D.

Cho duwong thang d la giao tuyén cua hai mat phang (B):X+2y—2z-4=0
(a):2x—2y—z+1=0, va mit ciu S c6 phuong trinh X* +y*+z° +4x—-6y+m=0.
Tim m dé duong thang d cit mat cau (S) tai hai diém phan biét A, B sao cho AB = 8.

A. -9 B.-12 C.5 D.2

Huwéng din giai:

Taco n, = (2;-2;-1), n, = (1;2;-2) lan luot 12 VTPT cua (o) va (B)
: N
Suy ra VTCP cta duong thang d la u = g[nl; nz] =(2;12),

Ta c6 A(6;4;5) 1a diém chung cua hai mat phang (o) va (B) nén Aed.
Mt cau (S) c6 tam 1(-2;3;0), ban kinh R =+/13—m véi m < 13.

1A=(8L5) = [m,a} = (-3;-6:6) = d(l,d) = 3
. " AB .
Goi H la trung diem cua AB = AH=7=4 valH=3.

Trong tam gi4c vudng IHA ta c6: 1A” = IH* + AH® & R* =9+16
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& 13-m=25<m=-12. Vay m=-12 la gia tri can tim.

Chon B.

Cau 25: Trong khéng gian vai hé truc toa @6 Oxyz, cho A(L;0;2),B(3;14),C(3;-2;1). Tim toa do
diém S, biét SA vubng goc véi (ABC), mat cau ngoai tiép tr dién S.ABC c6 béan kinh bang
3\£ﬁ va S c¢d cao dd am.

A. S(-4,-6;4). B. S(3;4,0). C. S(2,2,1). D. S(4;6;-4).
Huwéng dan giai:
Tacod AB=(2;1,2);AC =(2;-2;-1), suyra AB L AC .
Tam giac ABC vudng nén | va S cd thé siz dung céc tinh chdt cia phép
dung tam dé tinh,
Tinh duoc IM,
MI L (ABC) = MI =k| AB, AC | >k ‘
M

AS =2MI , tim S. B
| AB,AC |=(3:6;-6)

. -15) ., 2 .
Goi M 3;7;5 la trung diém BC. Ta co:

2
IM? =IB*-BM? = 3—\/]3 —gzgj IM :g
2 4

MI L (ABC)=> MI =k| AB, AC |=k(3;6;-6) = MI =9]k|. Suy ra %:9|k|<:> k :i%
k :% thi AS =2MI =(3;6;,-6) = S(4;6;-4)
Chon D.

Cau 26: Trong khdng gian véi hé toa do Oxyz, cho diem A(0;0;4), diém M ndm trén mét phang
(Oxy) va M =0. Goi D Ia hinh chiéu vudng géc cia O Ién AM va E Ia trung diém cua
OM . Biét duong thang DE ludn tiép xdc véi mot mat cau ¢d dinh. Tinh ban kinh mat cau
do.

A R=2. B. R=1. C.R=4. D. R=+2.
Huwéng dan giai:
Chon A.
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Cau 27:

Céau 28:

Ta c6 tam giac OAM ludn vudng tai O.
Goi | 1a trung diém caa OA (Piém | ¢ dinh) ‘
Ta c6 tam giac ADO vubng tai D c6 ID la

duong trung tuyén nén 1D = %OA =2 (1)

Tacd IE la duong trung binh cua tam gidc OAM
nén IE song song véi AM ma OD L. AM = OD 1 IE D
Mat khac tam gidc EOD cén tai E. Tir d6 suy ra
IE 1a duong trung truc cua OD M
Nén

DOE = ODE; IOD = IDO = IDE = I0E =90°= ID 1 DE (2)
OA

Vay DE Iluén tiép xtc voi mat cau tdm | ban kinh R = 2

Trong khdng gian véi hé toa do Oxyz, xét cac diém A(O;O;l), B(m;0;0)1 C(O;n;0)1
D(l;l;l) L. . N S Y . 2= A s A i A Je

véi m>0;n>0 va m+n=1. Bi¢t rang khi m, n thay doi, ton tai mot mat cau co
dinh tiép xdc véi mat phang (ABC) vadiqua d . Tinh ban kinh R cia mat cau do?

A R=1. B.Rzﬁ. C.Rzg. D.Rzﬁ.
2 2 2

Huwéng din giai:

Goi 1(1;1;,0) Ia hinh chiéu vudng géc cua D 1én mat phang (Oxy)

Ta c6: Phuong trinh theo doan chén cia mat phing (ABC) 1a: 2+ 471
m n

Suy ra phuong trinh tong quét ciia (ABC) 1a nx+ my +mnz —mn=0

|1— mn|

Mat khac d(1,(ABC)) = —1 (vim+n=1)va ID=1=d(l,(ABC))

Jm? +n2 + m%n?
Nén ton tai mat cau tdm 1 (1a hinh chiéu vudng goc cia D 1én mat phang Oxy ) tiép xuc
véi (ABC) vadiqua D

Chon A.

Trong khong gian toa d6 Oxyz cho diem A(0;1;1), B(L;0;-3),C(-1;—2;—3) va mat cau (S) cd
phuong tinh: x? + y? + 22 —2x+2z -2 = 0.Tim toa d diém D trén mit cau (S) sao cho tur dién
ABCD ¢4 thé tich I6n nhét.

3 3 3 3 3 3 333 3 33

Huwéng dan giai:
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Céau 29:

Taco (S): (x—1)*+y* +(z+1)* =4 suyra (S) c6 tam 1(1;0;-1), ban kinh R =2
Va AB = (1;-1;,-4); AC = (-1, -3;-4)

Mat phang (ABC) c6 mdt vecto phép tuyén Ia n=| AB, AC | = (-8;8;-4)

Suy ra mp(ABC) c6 phuong trinh: -8x +8(y —-1)—4(z-1) =0< 2x—-2y+z+1=0

Taco Voo =%d(D;(ABC)).SABC nén V,.., 16n nhat khi va chi khi d(D;(ABC)) I6n nht.

Goi D,D, la dwéng kinh ctia mit cu (S) vudng goc véi mp(ABC). Ta thay voéi D 1a 1 diém
bat ky thugc (S) thi d(D;(ABC)) < max{d(D,;(ABC)); d(D,; (ABC))}.

DAau “=" xay ra khi D triing véi D; hoic D,

Puong thing D,D, di qua I(1;0;-1), va c6 VTCP Ia Nasc = (2;,-2;1)

X=1+2t
Do d6 (D1Dy) c¢6 phuong trinh: {y = -2t
z=-1+t
x=1+2t 2
t==
A 203 \ X A y=-2t 3
Toa do diem D; va D, thoa man hé: =
z=-1+t - -2
(x-1)°+y*+(z+1)° =4 3

3 3 3 3 3 3
4

. : 7 1 TR
Tathay: d(D;;(ABC)) >d(D,; (ABC)). Vay diem D(g;—g;—gj la diém can tim

Chon D.

x-1 'y z+3 . .
——===—— va mat cau
-1 2 -1

(S) tam 1 c6 phuong trinh (S):(x—1)" +(y—2)" +(z+1)" =18. Puong thing d cét (S)
tai hai diém A, B. Tinh dién tich tam giac IAB.

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

A B p. 101 c. Y p, 3L
3 3 6 9
Huwéng din giai:
Chon A.
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Céau 30:

Puong thang d di qua diém C(10;-3) va co vecto chi phuong u = (~1;2;-1)
Mt cau (S) c6 tam 1 (12;-1), ban kinh R =32

Goi H 1a hinh chiéu vubng goc cua | 1én dudng thang

d.
\[f‘;‘ ]
2X+y-32-4=0

V62422427 \[66

u

Khi do: IH = Vi 1C =(0;-2;-2);

c

Vay IH =

N 3
Suyra HB = 18_§:4‘/6
3 3
2 2 3 3 3

Trong khéng gian Oxyz, cho diém M (%? J va mat cau (S):x*+y®+z° =8. Duong
thang d thay doi, di qua diém M, cit mét cau (S) tai hai diém phan biét. Tinh dién tich I6n
nhat S cua tam giac OAB.

A. S=A7. B.S=4.

C.5=27.
Huwéng din giai:

D.S=2V2.

Mt cau (S) c6 tam O(0;0;0) va ban kinh R=2+2.

Vi OM =1<R nén M thudc mién trong caa
mit cau (S). Goi A, B la giao diém cua duong
thang voi mat cau. Goi H 1a chan duong cao ha
tur O cua tam giac OAB.

Pit x=0H ,tacd 0<x<OM =1, dong thoi

HA =+R2—0OH? =+/8 - x2 . Vay dién tich tam
giac OAB la

Soms = %OH.AB = OH.HA = xv/8— 2.
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Khao sat ham s f (x) =xv8—x* trén (0;1], ta duoc %aﬁ( f(x)=f(1)=+7.

Vay gia tri lon nhat cua S,.,, =~/7 , dat duoc khi x=1 hay H =M , néi cach khac la
d LOM .

Chon A.

Cau 31: Trong khong gian véi hé toa do Oxyz, cho diém A(2;11;-5) va mat phang
(P):2mx+(m®+1)y+(m®-1)z-10=0. Biét rang khi m thay ddi, ton tai hai mat ciu ¢
dinh tiép xtc véi mat phang (P) va cung di qua A. Tim tong ban kinh cua hai mat cau do.
A 242, B. 5v2. C. 74/2. D.12V2.

Huwéng din giai:
Goi I (a;b;c),r lan luot 1a tam va ban kinh cua mét cau. Do mt cau tiép xdc véi (P)nén ta

co

) ‘2ma+(m2 +1)b+(m2 —1)c—10‘ ) ‘(b—c)m2 +2ma+b—c—10‘

m? +1)v/2 m? +1)4/2
(m?+1) (m?+1)

r=d(1,(P))

‘(b+c)m2+2ma+b—c—10‘: r(m2+1)\/§
(b+c—r\/§)m2+2ma+b—c—r\/§—10:0 (1)

=N
(b+c+rJE)m2+2ma+b—c+rJ§—10:0 (2)

THA1: (b+c—r\/§)m2+2ma+b—c—r\@—10=0 (1)

Do m thay doi van c6 mat cau cb dinh tiép xtic véi (P) nén yéu cau bai toan tro thanh tim
diéu kién a,b,c sao cho (1) khéng phu thuoc vao m. Do dé (1) ludn dung véi moi
b+c-rv2=0

<qa=0

b-c-rJ2-10=0

b=rv2+5=0

2
={a=0 Suy ra I(0;5+r\/§;—5):>(8):x2+(y—5—r\/§) +(z+5)" =r2.
c=-5

r:2\/§
r:10\/§

Laicé Ae(S) nénsuy ra: 4+(—11—5—r\/§)2:r2<:>r2—12\/§r+40:0<:>
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Céau 32:

Céau 33:

TH2: (b +C+ r\/E) m? +2ma+b—c +rv2 —10 = 01am tuong tuy TH1 (trudng hop nay
khong thoa dé bai)

Tom lai: Khi m thay déi, ton tai hai mat cau co dinh tiép xdc véi mat phang (P) va cung di

qua A va co tong béan kinh 1a: 122 suy ra chon D

Cho hinh chép SABC c6 day 1a tam giac déu canh bing 6cmva SA =SB = SC =4+/3(cm)

.Goi D 1a diém ddi xang cua B qua C. Khi d6 ban kinh mat cau ngoai tiép hinh chop
SABD bing?
A. 5cm B. 3v2cm C. J/26cm D. +/37cm

Huwéng din giai:
Cach 1: Dung CG vudng goéc véi (ABC), Qua E dyng mit phang vudng goc véi SB, mat
phang nay cat CG tai F. Suy ra F la tim mat cau ngoai tiép hinh chép S.ABD.Pit SF =R

Xét hinh chix nhat: e
FGSH => FC = SH — FG = SH —R*—~CH? (1) |

Lai c6: FC =vR?-CB?(2).Tu (1) va (2)
suyra SH —+/R?~CH?2 =+/R? —CB?

Suy ra chon D
Céch 2:

Chon hé truc toa do nhu hinh Vé.

Taco: C(0;0;0), A(-3v3;-3,0),B(-3v3;3,0),5 (-2/3;0;6)

F eCG=>F(0;0;t)= FA=FS & V36 +t* =12+ (t - 6)’

& t=1=>SC =+/37(cm) suy ra chon D

X2 Y2, mat cau
1 4

Trong khéng gian voi hé toa d Oxyz, cho duong thing d:

(S):(x—l)2 +(y—2)2 +(z—1)2 = 2. Hai mat phang (P) va(Q)chua d va tiép xdc véi (S)
. Goi M,N latiép diém. Tinh d6 dai doan thang MN.

A. 22 B. % C. /6. D. 4.

NE
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Huwéng din giai:

Chon B.

Mt cau (S) c6 tam 1 (L21),R=+/2

Puong thing d nhan u=(2;-14) lam vecto chi phuong

Goi H 1a hinh chiéu cua I 1én duong thang d. H e d < H (2t +2;-t; 4t)

Lai co:

IHU=0 (2t+1-t-24t-1).(2-14)=0 < 2(2t+1)+t+2+4(4t-1)=0<t=0

Suy ra toa do diem H (2;0;0).

Vay IH =V1+4+1=4/6 —

Suyra: HM =6-2=2

Goi K Ia hinh chiéu vudng géc cia M 1én 4 [ _. )\

duong thang HI . e —
1 1 " ' )

= +
MK2  MH?  MI?

Suy ra:

1
==+
4

Nlw

1
2

Suy ra: |V|K=£:>|V|N=i. B

3 J3 P\ ' ﬁ

Céau 34: Trong khong gian vai hé toa do Oxyz, cho
diém A(a;0;0), B(0;b;0), C(0;0;c), trong

do a>0 b>0 ¢c>0 3 1+§+§:7. Biét mat phang (ABC) tiép xtc véi mat cau
a c

(S):(x=1)" +(y-2)" +(z-3)’ :772. Thé tich cua khdi tu dien OABC 1

A. g B. l C.
9 6

D.

0| w
o | o

Huwéng din giai:

Chon A.

Céach 1: Tacd (ABC):§+% 5:1.

Mit cau (S) c6tam 1(1;2;3) va ban kinh R :\/777.

Mt phing (ABC) tiép xtc véi (S) < d(1;(ABC))=R &2 2_C 1 |72
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Ap dyng BDT Bunhiacopski ta co

2
CRPIIEENEUE A NE TN\ AN D W 14
b ¢ a b c a“~ b® ¢ 2

3
L 2
c

2 . 1
<a=2,b=1 c=§, khi d6 Vg :Eabc:g.

1
1
Ddu "="xayra <1 a
1
a

Cach 2: Tacd (ABC):§+%+§:1, mat cau (S) c6 tam 1(1,2;3),R = ,/772

1 2 3 4
Tacé(ABC)tépchvéHnmcéu(S)c>d(L(P»::R<:—EIJlEE—I—: Z;

at bt
7-1 72 1 1 1 7 1 1 1 7
ST Ottt T, Ittt =5
1 1 1 7 a~ b~ ¢ 2 a b” ¢ 2
a? b’ c?
2 2 2 a=2
1 1 1 1 2 37 11 1 1 3
S Stoto=—t—t——— | === | +| =1 +| === | =0=1b=1
a~ b® ¢ a b c 2 a 2 b c 2 5
cC=—
3
1 2
= Ve =—abc=—.
OABC 6 9
th&ewmcmhmmm&-%+%+éfz.
a b ¢ 2
Dén day ta c6 thé tim a, b, ¢ bang bat dang thirc nhu sau:
Taco
2 2
72:(£+3+§] :(1.1+2.£+3.lj £(12+22+32)(i2+i2+i2):i2+i2+i22Z
a b c a b ¢ a~ b” ¢ a~ b ¢ 2
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111
Ma i2+i2+12213 Déu “=” ciia BPT xay ra & =2 — € k&t hop vsi gia thiét
a~ b® c¢° 2 1 2 3
1 2 3 2 1 2
—+—+—=7 tadugc a=2, b=1, c=—.Vay: V,,5c =—abc=—.
e ¢ 3 Y- Vonsc 6 9
a=2
. 1 2
Taco < 1b=1 =V, :Eabc=§.
2
c==
3

Cach 4: Mat cau (S) c6 tam 1(1;2;3) va ban kinh R :\/777.

Phuong trinh mat phang (ABC) :1+%+E =1.
a C
1.2 3
Taco: 12432707, 7, T 1 m (E;E;EJG(ABC)
a b c a b c 777

Thay toa do M (%,%,;] vao phuong trinh mat cau (S) ta thiy dang nén M e (S).
Suy ra: (ABC) tiép xuc véi (S) thi M 1a tiép diém.

Do d6: (ABC) qua M G;;) c6 VTPT la W:(

~N o

;E;gj—)ﬁ:(l;z;@
77

(ABC) c¢6 phuong trinh: x+2y+3z—2:0<:>g+%+é=1:>a=2, b=1, Cz%.
3

Vay V :labc:g
6 9
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GTLN, GTNN TRONG HINH HOC TQA PO OXYZ

Cau 1: Trong khong gian véi hé toa do Oxyz, cho hai diém A(L0;2); B(0;-12) va mat phang

(P):x+2y-2z+12=0. Timtoa d6 dicm M thudc (P) sao cho MA+MB nhé nhat?

A M(229). B. M (_E;_Q;Ej.

11 11 11
C. M Z;Z;ﬁ . D. M(—z;—g;@].
6 6 4 5 5 5

Huwéng din giai:

Chon D.

Thay toa do A(L0;2); B(0;-12) vao phuong trinh mit phang (P), ta duoc

P(A)P(B)>0 = haidiém A, B cung phia véi doi voi mat phang (P).

2 7 B
Goi A’ 1a diém doi xing cua A qua (P). Taco
A
MA+MB=MA"+MB > A'B.
Nén min(MA+MB) = A'B khi va chikhi M la giao
diém cia A'B voi (P). A / y
H M
| / 4
X=1+t P Al
Phuong trinh AA':1y =2t (AA'diqua A(10;2) va /
72=2-2t
v
c6 vécto chi phuong 1, = (L,2-1)).
Goi H la giao diém cua AA’ trén (P), suy ratoa dd cua H 1a H (0;-2;4), suy ra
X=t
A'(~1,—4;6), nén phuong trinh A'B:qy=-1+3t.
2=2-4t
. .. .2 , , o A , N 2 11 .18

Vi M la giao diém cua A'B v6i (P) nén ta tinh dugc toa do M (—_;—E;EJ_
Cau2: Cho hai diem A(-1,3,-2);B(-9,4,9) va mit phang (P):2x-y+z+1=0. Diém M thudc

(P). Tinh GTNN cua AM +BM.

7274 ++/31434 /2004 ++/726

A, B ++/204 B. 5 C. 3 D. 326

Huwéng din giai:

Taco: (2.(-1)—-3+(-2)+1)(2.(-9)-4+9+1)=72>0 => A,B nam ciing phia so véi mjt

phang (P).
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Goi A’ la diém ddi xung cua A qua (P). Mat phang (P) ¢6 vtpt n(2,~11)

Xx=-1+2t
Puong thing AA” di qua A(-1,3,-2) ¢6 vtcp n(2,-1,1)co pt: y =3t
Z=-2+t

Goi H 1a giao cua AA’" va (P) ta co:
2(-1+ 2t)—(3—t)+(—2+t)+1: O=>t=1=>H (1,2,—1). Ta c6 H 1a trung diém cia
AN = A’(3,1,0).
X=3-4t
Duong A’B di qua A’(3, 1, 0) c6 vtcp A'B(-12,3,9) O pt: {y =1+t
z=3t
Goi N 14 giao diém ctia A’B va mat phang (P)ta co:
2.(3-4t)-(1+1t)+3t+1=0=>t=1=>N(-12,3).
Dé MA+MB nho nhat thi M =N khidéo MA+MB = A'B =

J(-12)° +3° +9° = /234 =326

Chon D.

Cau3: Trong khong gian véi hé toa do Oxyz, cho mat phang (P):X+y+2z—-1=0 va hai diém
A@L-3,0), B(5;-1-2). M la mot diém trén mat phang (P). Gia tri lon nhat coa
T =|MA-MB| la:

4 2

A. T =25 B. T =26. C.T:%. D.Tz%.
Huwéng din giai:
Ta co: A, B nam khéc phia so voi (P). Goi B’ 1a diém ddi xang véi B qua (P). Suy ra
B'(-1-3;4).
T =|[MA-MB|=|MA-MB/|<AB'= 2./5. Bing thac xay ra khi M, A, B’ thing hang.
Chon A.

Cau4: Trong khong gian véi hé truc toa dd Oxyz, cho mat phing (P) c6 phuong trinh
2x—y+2+1=0 va hai diém M (3;1;0),N(-9;4;9). Tim diém 1 (a;b;c) thudc mat phang
(P) sao cho [IM — IN| dat gi4 tri Ion nhat. Biét a,b,c thoa mén didu kién:
A.a+b+c=21 B.a+b+c=14 C. a+b+c=5 D. a+b+c=19.
Huwéng din giai:
Nhan thiy 2 diém M, N nam vé hai phia caa mat phang (P).
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Goi R 1a diém ddi xtrng cia M qua mit phang (P), khi d6 duong thiang MR di qua diém M(3;
1; 0) va vudng gdc véi mat phang (P) co phuong trinh: XT—3 =y—_11 = % Goi

H=MRN((P)=H({2;,-1) = R(-13,-2).

Taco |IM —IN|=|IR-IN|<RN . Ding thtc xay ra khi I, N, R thang hang. Do dé toa d¢

x=-1-8t
diém I 1a giao diém cua duong thang NR: Jy =3+t (t la tham sb ) va mat phang (P).
z=-2+11t

Dé dang tim dugc 1(7; 2; 13).

Chon A.

Cau5:  Trong khdng gian véi hé truc toa d Oxyz, cho hai diém A(L2;2),B(5;4;4) va mit phang

(P):2x+y-z+6=0. Toa do diém M nam trén (P) saocho MA® + MB? nh¢ nhét Ia:
A. (-13;2) B. (2;,1;,-11) C. (-L15) D. (1,-1;7)
Huwéng din giai:

+ Kiém tra phuong 4n A khong thudc (P).
+ Tinh truc tiép MA? + MB? trong 3 phuong 4n B,C,D va so sanh.
Chon C.

Cau 6: Trong khong gian toa do Oxyz, cho mat phang
(P):2x—y+z+1=0,A(8;,-7;4),B(-12;,-2). Tim toa do diém M thudc mat phang (P)
sa0 cho MA? +2MB? nho nhit.

A. M (0;0;-1). B. M (0;0;1). C. M(30;1). D. M (0;1,0)
Huéng din giai:
Goi | 1adiémthoa mén 1A+2IB=0=1(2;-10)
—  —\2 —  ——\2

C6 MA® +2MB? =(MI +1A) +2(MI +1B) =3MI°+1A® +21B’
Vi IA,IB khong d6i nén (MA® +2MB?) <> MI,, =M Ia hinh chiéu vuong géc ca |
lén mat phang (P).
Duong thang d diqua | vavudng goc véi (P).

X=2+2t
=d:{y=-1-t;d n(P)=M(0;0;-1)

z=t
Chon A.
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Cau7: Cho 2 diém A(0,0,-3),B(2,0,-1) va mit phang (P):3x-8y+7z-1=0. Tim M e(P)
sao cho MA? + 2MB? nho nhit.
M (283;—104;—214]. B M (—283;104 ; —214].
183 183 183 183 183 183
183 183 183 183 183 183
Huwéng dan giai:
. — 4 5
Goi | saocho IA+2IB=0=1 (5;0;5]
—2 —  —\2 —_—
MA? = MA :(MI + |A) = MI% +1A? + 2MI.1A
MBZ =MB = (MI+1B) =MI?+IB? +2MI.IB
MA? + 2MB? = 3MI? + 1A + 21B? +2W(ﬁ+@):3MI2 + 1A% + 2|B?
Suy ra (MA®+2MB?)  khi MI bé nhit hay M Ia hinh chiéu caa | trén (P).
N 283 -104 -214
Tim duoc toa do M( 83; 0 X ]
183 183 183
Chon A.
X =2+t
caug: Trong khdng gian véi hé toa d6 Oxyz , cho duong thang A:Jy = -1+2t (t € ]R)hai diém
z =3t
A(2,0;3)va B(2-2-3). Biét diémM (x,;y,iz, )thudc A thi MA® +MB* nho nhit.Tim
XO
A . x,=0 B.x,=1 C.x,=2 D.x, =3
Huwéng din giai:
X =2
Phuong trinh dudng thang AB a: {y = t (t1 € ]R). D& thay duong thang A va AB cit
z=3+3t
nhau tai diém 1| (2; —1;0) suy ra AB va A dong phing.
Lai ¢0 1A(0;1;3), 1B (0;-1-3) => IA = -1B = IA+ 1B = AB.
2
Taco: MA* + MB* > 1(MA2 + MBZ)Z > 1[E(MA + MB)ZJ SEYN-L l(|A+ IB)4-
2 2\ 2 8 8
Do d6 MA® + MB* nhé nhit khi M tring voi diém 1 (2; —1;0)
File Word lién h¢: 0978064165 - Email: dangvietdong.bacgiang.vn@agmail.com Trang 103

Facebook: https://www.facebook.com/dongpay



ST&BS: Th.S Dang Viét Dong Truwong THPT Nho Quan A Hinh Hoc Toa Pj Oxyz

Chon C.

Cau 9:  Trong khong gian véi hé truc toa dd Oxyz, cho 3 diem A(1;2;3);B(0;1,1);C(1;0,-2).
Diém M e(P):x+y+z+2=0sao0 cho gia trj cua biéu thuc T = MA® +2MB? +3MC? nho
nhat. Khi d6, diém M cach (Q):2x—y—2z+3=0 mot khoang bing
A B. 24. c. 25 p. 1%

54 3 54
Huéng din giai:
Goi M(x;y;z). Tacd T =6x°+6y” +62° —8x—8y+62+31
2 2 2
=T=6 x—E + y—E z+l +&
3 3 2 6
=T =6MI? L4 véi | (EE—E]
6 33 2
=T nho nhat khi MI nho nhat = M la hinh chiéu vudng géc cia | trén (P)
( 5 5 13]
= T T T T T
18 18 9

Cau 10: Trong khdng gian ve6i hé truc toa d6 Oxyz, cho A(L11), B(0;L2), C(-2;0;1)
(P):x—y+z+1=0. Tim diém N €(P) sao cho S=2NA?+NB’+NC? dat gid tri nho
nht.

A. N(—E;E;Ej. B. N(3,51). C. N(-2;0;1). D. N(E;—l;—z)
2 4 4 2 2
Huwéng dan giai:
Chon A.
- N 4 N N LR , 1 3 N 3 5
Goi | l1atrung diém BC va J 1a trung diem Al . Do do | —1;5;5 va J O;Z;Z :
37 2 2 l 2 2 2 l 2
Khi do S =2NA" + 2Nl +EBC =4NJ°+1J +EBC .
Do d6 S nhé nhat khi NJ nho nhat. Suy ra J 1a hinh chiéu cua N trén (P).
X=t
. . B 3
Phuong trinh duong thang NJ :<y :Z—t.
z :§+t
4
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X—y+z+1=0 ‘= 1
Xx=t )
A 2R N A , A 3 5
Toa do diem J la nghiém cua hé: y="-t = y:Z
5 3
—_ . =—
7= 2 +1 4

Cau 11: rong khong gian véi hé toa do Oxyz cho ba diém A(1;011),B(L2;1),C(4;1-2) va mat
phang (P):x+y+z=0. Tim trén (P) diém M sao cho MA’+MB? +MC? dat gia tri nho
nhat. Khi d6 M c6 toa do
A. M (113-1) B. M (31;1) C. M(32;-1) D. M (1,0;-1)
Huwéng din giai:

Goi G la trong tam cua tam giac ABC, ta cé G(2;10), ta 4
co AN
B \ c
MA? + MB? + MC? = 3MG? + GA? + GB? + GC* (1) \/
d
Tur hé thirc (1) ta suy ra: v//_]
H
MA? + MB? + MC? dat GTNN < MG dat GTNN < M / M /
1a hinh chiéu vudng gdc caa G trén (P).
Goi (d) 1a duong thang qua G va vudng géc vai (P) thi (d) ¢6 phuong trinh tham s 1a
X=2+t
y=1+t
z=t
X=2+t t=-1
. . =1+t x=1
Toa dd M la nghiém cua hé phuong trinh y = 0 = M (13,0;-1)
Z= y=
X+y+z=0 z=-1
Chon D.

Cau 12: (Hinh Oxyz) Cho A(-13;5),B(2;6;-1),C(—4;—12;5) va diém (P):x+2y-2z-5=0.
Goi M la diém thusc (P) sao cho biéu thicS :‘m—4m‘+‘m+W+W‘ dat gia tri
nhé nhat. Tim hoanh d6 diém M.

A. X, =3 B. X, =-1 C. xy =1 D. x, =3
Huwéng din giai:
Goi I 1a diém 1A—-41B=0=> 1(3;7;-3).Goi G la trong tm ta m giac ABC= G (-1,-1,3)
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Céau 13:

Céau 14:

Nhan thay, M,| nam khac phia so véi mp(P).

C6 S =3(MI +MG)= 3Gl . Dau bang xay ra khi M 1a giao diém cua Gl va (P) = M (1;3;1)
Chon C.

Trong khong gian véi hé toa do Oxyz, cho hai diém A(2;1-1), B(0;3;1) va mat phing

(P):x+y-z+3=0. Tim toa do diém M thuoc (P) sao cho ‘Zm—m‘ cd gia tri nho

nhat.
A. M (-4,-1,0). B. M (-1-4;0). C. M(410). D. M (3,-4;0).

Huwéng din giai:
Goi 1 (a;b;c) 1a diém thoa mén 21A-1B =0, suyra I (4;-1-3).
Taco 2MA—MB = 2MI + 2IA—MI — 1B = MI. Suy ra ‘ZW—WHW‘:NH .

Do d6 ‘Zm—m‘ nho nhét khi MI nhé nhit hay M 14 hinh chiéu cia | trén mat phing

Xx-4 y+1 z+3

(P)DPuong thang di qua | va vudng goc véi (P) cola d: . .

Toa do hinh chiéu M cua | trén (P) thoa man

x-4 y+1 z+3

1 1 -1 =M (3,-4;0).
X+y—-2+3=0
Chon D.

Trong khong gian Oxyz, cho mit phang 2x-2y—-z+9=0 va mat cau
(S):(x=3)*+(y+2)*+(z-1)*=100. Toa d6 diém M nam trén mit cau (S) sao cho
khoang cach tir diém M dén mat phang (P) dat gia tri nho nhat 1a:

A M(—E;E;E]. B. M(@;_E;_Z].
3 3 3 3 3 3

C. M(—Q;ﬁ;—zj. D. M(E;E;—E].
3 3 3 3 3 3

Huwéng din giai:
Mt cau (S) c6 tam 1(3;-2;1).

Khoang cach tir | dén mat phang (P): d(1;(P))=6 <R nén (P) cit (S).
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Céau 15:

Céau 16:

Khoang cach tir M thudc (S) dén (P) Isn nhat = M e(d) diqua | vavudng goc véi

(P)

X=3+2t
Phuong trinh (d):{y=-2-2t.
z=1-t

Tacd: M e(d)=>M(3+2t;-2-2t;1-t)

tzgj Ml(g’_ﬁ’_Z]

Ma: M €(S) = 3 3033
10 11 14 13
t=—7>-= Mz(——;—;—]
3 3 3 3
Thir lai ta thay: d(M,,(P)) >d(M,,(P)) nén M (—%%%) thoa yéu cau bai toan

Trong khdong gian Oxyz, cho mat phing (P):x+2y+2z+4=0 va mat cau
(S):x* +y*+2° —2x—2y—22-1=0.Gié tri cia diém M trén (S) sao cho d(M,(P)) dat
GTNN la:

A. (L13). B. (EZZ) C. (l;—l;—lj. D. (,-2;1).
333 3 3 3
Huwéng dan giai::
Tac6: d(M,(P))=3>R=2=(P)~(S)=2.
Xx=1+t

Puong thang d di qua | va vudng goc véi (P) co pt: 1y =1+2t,t e R.
z=1+2t

. . . 77 1 1 1
Toa do giao diém cua d va (S) la: A(%;E;Ej, B(—'——'——]

Tac6: d(A (P))=5>d(B,(P))=1. = d(A (P))>d(M,(P))>d(B,(P)).

Vay: =d(M,(P)) . =1< M =B.

min

Trong khdng gian Oxyz cho mat ciu (S):(x—1)"+(y—-2)"+(z-3)"=9 va mat phing
(P):2x-2y+z+3=0. Goi M (a;b;c) la diém trén mat cau (S) sao cho khoang céch tur
M dén (P) la I6n nhat. Khi dé

A. a+b+c=5. B.a+b+c=6. C.a+b+c="7. D.a+b+c=8.
Hwéng dan giai:
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Cau 17:

Céau 18:

Chon C.
Mait cau (S):(x—l)2 +(y—2)2 +(z—3)2 =9 c6 tdm 1(1;2;3) va ban kinh R =3.
Goi d 1a duong thang di qua 1(1;2;3) va vudng goc (P)

X=1+2t
Suy ra phuong trinh tham sb ciia duong thang d la {y =2-2t.
z=3+t

Goi A, B lan luot I3 giao cua d va (S), khi d6 toa d A B (g véi t la nghiém cua
t=1

phuong trinh (1+ 2t —1)2 +(2—2t—2)2 +(3+t—3)2 =9& L _ 1

Véit=1= A(3;0;4):>d(A;(P)):%.

Véi t=-1=B(-14,2)=d(B;(P))=

w|o

Véi moidiém M (a;b;c) trén (S) taludn co d(B;(P))<d(M;(P))<d(A;(P)).
Vay khoang cach tir M dén (P) 1a lén nhét bang % khi M (3;0;4)

Dodb a+b+c=7.

Trong khdng gian Oxyz cho 4 diém A(2;3;2), B(6;-1-2), C(-1,-4;3), D(16;-5). Goi
M la mot diém nam trén duong thang CD sao cho tam giac MAB ¢6 chu vi bé nhat. Khi d6
toa do diem M la:

A. M(0;1-1) B. M (2;113;,-9) C. M(3;16;-13) D. M (-1-4;3)
Huwéng din giai:

Tam gidc MAB c6 do dai canh AB = 44/3 khong dbi, do d6 chu vi bé nhét khi va chi khi
MA+MB bé nhat.

AB = (4;-4;-4); CD =(2;10;-8). Vi ABCD=0 nén AB LCD, suy ra diém M cin tim I3
hinh chiéu vudng gdc cua A, ciing 1a hinh chiéu vudng goc cua B 1én duong thang CD . Tir
d6 tim ra diém M (0;1;,-1).

Chon A.

Cho hinh chép 0.ABC c¢6 OA=a,0B =h,0C =c¢ d6i mot vudng goc voi nhau. Diém M c¢b
dinh thuoc tam giac ABC c¢6 khoang cac lan luot dén cac mat  phang
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Céau 19:

(OBC),(OCA),(OAB) la 1,2,3. Khi ton tai a,b,c théa thé tich khdi chop O.ABC nho
nhat, gia tri nho nhat cua thé tich khéi chop O.ABC la

A. 18 B. 27

C.6 D. Khong ton tai a,b,c thoa yéu cau bai toan

Huwéng din giai:

Chon h¢ truc toa 6 théa 0(0,0,0), A(a,0,0),B(0,b,0),C(0,0,c)

Diém M cé dinh thudc tam gidc ABC c6 khoang cac lan luot dén cac mit phang
(OBC),(OCA), (OAB) la1,2,3 nén toa do diem M la (1,2,3)

Phuong trinh mat phang (ABC) la 1+%+£ =1
a c

Vi M thudc mat phang (ABC) nén 1+%+§ =1
a c

Voasc= % abc

. . , 1 2 3 11
Ap dung bat dang thic Cauchy ta co 1:5+E+_2 33 b

<:>1abc227
c 6

1
c

Chon B.

Trong khong gian véi hé toa do Oxyz , cho diém M (1;2;1). Mt phang (P) thay doi di qua
M lan luot cat céc tia Ox,0y,0z tai A B,C khac O. Tinh gia tri nho nhét cua thé tich
khéi tir din OABC.

A. 54, B. 6. C. 9. D. 18.

Huwéng din giai:

Chon C.
Goi A(a;0;0),B(0;b;0),C(0,0,c) véi a,b,c>0.
. e X y z
Ph trinh mat ph P): —+=+—=1.
uong trinh mat phang (P) a+b+c
Vi: M e(P)<:>l+3+£:l.
a b c

- s . 1
Thé tich khoi tir dién OABC la: Vg :gabc

Ap dung bt dang thirc Cauchy ta cé: 1.2.1, 33/33.1
a b c abc

Hay 1233/ 2 1> >4 . Suy ra: ab0254<:>1abc29
abc abc 6
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Céau 20:

Céau 21:

Vay: Vouee 2 9.
Trong hé truc toa 46 Oxyz cho 3 diém A(a;0;0),B(0;b;0),C(0;0;c) vsi a,b,c>0.Gia st
a,b,c thay d6i nhung thoa man a? +b* +c? =k? khong doi. Dién tich tam giac ABC dat gia
tri I6n nhat bang

2 2
A K f B X f C. k%3 D. k?

Huwéng din giai:

. X Yy 1z
Phuong trinh (ABC); —+=+—=1
g (ABC) e

Goi H(x;y;z) la hinh chiéu vudng géc cia O 1én (ABC)

_ ab®c?
- ab)’ +(bc)’ +(ca)’
H e (ABC) bcx + cay +abz = abc (ab) +gzb():2+( )
Khido <OH L AB < —ax+by=0 S Y= 3 2 >
OH L AC —ax+cz=0 (ab)” +(bc)” +(ca)

a’b’c
~ (ab)* +(bc) +(ca)’

abc

= 0OH =

J(ab)’ +(be)’ +(ca)

Ta co Voppe = %OA.OB.OC = %abc

= Suge =252 = [{ab)" + (bc) + (ca)

Ap dung bat dang thic Cosi ta co

a“+b“+b“+c4 ct+a’

a’b? +b%c® +ca’ < + =a*+b*+c*
2 2 2

DAu “=" xay ra khi va chi khi a=b=c

4 2
Vay max$S ziJk—: V3
2\ 3 6

Chon B.

Trong khong gian véi hé toa d6 Oxyz, phuong trinh mit phang (P) di qua diém M(9;1;1),
cit c4c tia Ox,0y, 0z tai A,B,C sao cho thé tich tt dien OABC ¢6 gia tri nho nhat 1a
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AZX Y 2 B. X4 Y 2 C. XY D. X Y, Z_
7 3 3 27 3 3 -27 3 3 27 3 3

Huwéng din giai:
Giéd st A(a;0;0) € Ox,B(0;b;0) € Oy,C(0;0;c) €Oz (a,b,c>0).

Khi d6 PT mat phing (P) ¢6 dang: §+%+§ -1,

Taco: M(9:L1) e (P) = %+%+%:1 (1); Vorac =%abc @)

(1) < abc = 9bc +ac +ab > 339(abc)’ <« (abc)® > 27.9(abc)? < abe > 243

9bc=ac=ab a=27 vy 2 .

, X
Dau"="xayra< {9 1 1 &b=3 = (P); —+Z+—=1.
y —+—+==1 _3 ®) 27 3 3
a b c C=

Chon B.

Cau 22: Trong khéng gian vai hé toa do Oxyz, cho hinh hop chit nhat ABCD.A'B'C'D’ ¢ diém A
tring véi goc toa do, B(a;0;0), D(0;a;0), A'(0;0;b) véi (a>0,b>0). Goi M la trung diém
ciia canh CC'. Gia st a+b =4, hdy tim gia trj 1on nhét caa thé tich khdi ta dien A’'BDM ?

4
A. maxV,eo :2—7 B. maxV, g =1
64 27
C. maXVA,MBD == —E D maXVA,MBD :6—4

Huwéng din giai:

Taco: C(a;a;0), B'(a;0;b), D'(0;a;b),C'(a;a;b) = M (a; a; g]

Suy ra: A'B =(a;0;-b), AD = (0;a;—-b), AM = (a; a: _g]

3a% _a%

= VA’MBD - 4

=N [ﬁ ﬁ} = (ab;ab;a?) = [ﬁ ﬁ}m’ =

Do a,b >0 nén &p dung BDT Cosi ta dugc: 4:a+b:%a+%a+b23§/%a2b:azbsg—j

4
Suy ra: maxV, o :2—7.

Chon A.
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Cau 23: Trong khdng gian véi hé toa do Oxyz, cho hai diém A(L;5;0),B(3;3;6) va duong thang A

X=-1+2t

c¢6 phuong trinh tham s6 { y=1-t . Mot diém M thay doi trén dudng thang A sao cho
7=2t

chu vi tam gidc MAB dat gié tri nho nhat. Toa d6 diém M va chu vi tam giac ABC Ia

A M (L0;2); P= 2(11++/29) B. M (L2;2); P= 2(11++/29)

C. M (30;2); P = +11++29 D. M (32;2); P = +11++29

Huwéng din giai:
Goi P la chu vi cua tam giac MAB thi P = AB+ AM +BM.

Vi AB khong d6i nén P nho nhat khi va chi khi AM +BM nho nhit.

Diém M € A nén M (—1+2t1-t;2t). AM +BM =+/(3t)° + (2v/5) ++/(3t—6) + (2V5)’
Trong mat phang toa do Oxy, ta xét hai vecto U = (3t;2\@) va \7:(—3t+6;2«@).

Ta 6 [al=+/(31)% +(2v5)?; W = /(3t— )% + (25)?

— AM +BM =|Uu|+|V| va u+V = (6;4/5) =|u+V|= 2429

Mit khéc, ta lun c6 |u|+|V 2| u+V| Nhu vidy AM +BM > 24/29

3t 2./5

=——ot=1
—3t+6 2.5

Pang thuc xay ra khi va chi khi u, v cing huéng <

— M (L0;2) va min(AM +BM) = 24/29 . Vdy khi M(1;0;2) thi minP = 2(v/11++/29)

Chon A.
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