uigeli.xyz
BAI TAP TRAC NGHIEM
VAN DUNG VA VAN DUNG CAO
PHUONG PHAP TQA PO TRONG KHONG GIAN OXYZ
Cau 1: Trong khong gian v6i hé toa do @7 | cho diém M (123 Goi (P) 13 mit phing di qua didm M

va cach géc toa do O mot khoang 16n nhét, mat phfmg (P) cit cac truc toa do tai cac diém

A-B.C Tinh thé tich khéi chop O-ABC

1372 686 524 343
A, 9 . B. 9 . Cc. 3. D. 9 .
Loi giai

M

Goi H 1a hinh chiéu cua © 1én mp (P)

Tam gi4c OHM o O =0OM,  VH

Khide ¢ O P N=0H | s M =H hay OM J_(P).

. OM = (1:2:3 .
Mp (P) di qua M vanhan OM =(1:2:3) lam véc to phép tuyén,

phuong trinh (P); x+2y+3z-14= 0.
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Ch-ﬂ-ﬁ\'
(P) it Ox : Oy - Oz 13n luot tai .4(14:0:0)’ B(O:?:O), | 3 )
, 2OE
. Vo ape = q
Theé tich .

Cau 2 (PE THI THPT QUOC GIA NAM 2019): Trong khong gian P97 | cho diém A4(0:4-3)

Xét duong thang d thay d6i, song song voi truc Oz va cach truc 97 mot khoang bang 3. Khi

khoang cach tir 4 dén @ nho nhét, 9 di qua diém nao dudi day?

A P(—3;O;—3). B. M(O;—3;—5). C. N(O;3;—5). D. Q(O;S;—3).
Loi giai

Chen C

Ta ¢6 md hinh minh hoa cho bai toan sau:

Ta cod d(A;d)min :‘d(A;OZ)—d(d;OZ)‘ :1'

Khi d6 duong thing 9 di qua didm cb dinh (0:30) 3 4o @770z =0, =k=(00:1) 0 oni
x=0

=>d{y=3
z=t N(0;3;-5)

phuong cta d . Dya vao 4 phuong an ta chon dép an C.

Céau 3 (PE THI THPT QUOC GIA NAM 2019): Trong khéng gian OXVZ ho mit ciu

() + 3 + (2442 =3 A(asbic)

. Cé tat ca bao nhiéu diem a, b, c la cac s0 nguyén) thude

mit phang (Oxy ) sao cho ¢ it nhét hai tiép tuyén cta (S) di qua 4 va hai tiép tuyén d6 vuong
gbc véi nhau?
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A. 12, B. 8. c. 16, D. 4.
Loi giai

Chon A

Do A (a;b;c) thudc mit phang (Oxy) nén A (a;b; 0) .

Nhan xét: Néu tir 4 ké duoc it nhat 2 tiép tuyén vudng goc dén mat cau khi va chi khi
REIAERV2U 3£+ +2£60 1f 2 +B £ 4
Tap cac diém thoa dé 1a cac diém nguyén nim trong hinh vanh khan (ké ca bién), nim trong mit

(0x) 0(e00)

phang , tao boi 2 dudng tron ddng tam ban kinh lan luot1a 1 va 2,

Nhin hinh v& ta ¢6 12 diém théa man yéu cau bai toan.

Oxyz

Cau 4: Trong khong gian vi hé truc toa do , cho bon duong thang:

(d): x=3 v+l z+1 (d):5=2 z—1 () =1 v+l z-1 (gt y—=1 =
I = = i~ |, —= = — . |. = = i —— ———
s -2 e 2 I I e e B

2 > >

S6 duong thang trong khong gian cét ca bon duong thang trén 1a:

A0, B.2. C. V6 SH D. .

Huéng din giai

Chon D.
d /d, R 2 (P) £ odd,
D& thiy do d6 c6 mdt mat phang duy nhat chira
(Plix+vix—1=0
dy 2. d, ¢ (P), . A(L=1:1):8(0:1:0)
Mit khac ta c6 chéo "4 lan luot cat tai

Do d6 ton tai mot dudng thang duy nhét qua 4B thoa man yéu cau bai toan.
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Oxyz ()i v+ =

Cau 5: Trong khong gian vadi h¢ toa do cho mit ciu

2y

tOy—4z—-2=0

P).

. v+ dy+z-11=0 . C o 12 o g
, mat phang () 4 ' . Got (P)la mat phang vudng gbéc véi (a)’ (P) song song
',_ | , ”

voi gid clia v=(1:6:2) va (P) tiep xuc voi (S) Lap phuong trinh mat phang (

2x—y+2z-2=0 _x-2y+z-21=0
A. ' va ' .
B. .'a-l_l'-l:-’zﬂvé r— 2y :—llzﬂ‘
C. 2x—y+2z4 }_ﬂvé 2x—y+2z-21=0
D. 2x—y+2z ‘?:l']Vél 2y—y+2z=-2=0

Loi giai
3 1;—3;2

Mat cdu %) cotam /(5 %2) a ban kinh 1a R=4.
Mgt phing (@ co vrpT 1a 7 = (1),

Vi (P) 14 mat phang vudng goc voi (a)’ (P) song song v&i gia cua v=(L

n=[n]=(2-1 2)

VTCP1a ™ va v, suyra ) c6 VIPT 1a

6:2

' }nén (P) coO cap

Phuong trinh mp (P) c6 dang rmyr 2z D=0y (P) tiép xuc voi (5) nén ta co
d{I:{P))=R
|q+;j| e D=3
=Ty T p=-21
Viy c6 hai mit phang théa man 1a 2x—y+2z+3= ﬂva Qv—y+2z-21=0

Chu 6: Trong khong gian véi hé toa do OV7

. 1- T T (3 v ¥ 2 —
A(2: 1’4}, B(3:2: 1) va vuong goc voi mp[-ﬁ}"h y+2z-3=0 la:
A, v+ ?_1'—1:—1]:0. B. e+ 7y + 224 1]=ﬂ.
C.]]n—Tl—ZI—j]:ﬂ. D.]].r—T.l'-l:-EI:ITJ.
Cau 7: Trong khong gian voi hé toa do Oxyz , cho mit cau (S)lr=T 4=

A0 2y, B(-1:2:2

va cac diém ), Goi (P) 13 mat phang di qua hai diém 4, B
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cia mat phang (P) v6i mit cau (S) c6 dién tich nho nhat. Khi viét phuong trinh (P) dudi dang

ax+hy+ez+3=0 0 T=a+b+c,

A.3. B. =3 C.0. D. 2
Loi giai

Chon B

Mit cau (S) c6 tim I(1:2:3) 3 ban kinh R=4

vi 4= V3 <R nén diém 4 nam bén trong mit cau. Suy ra (P) ludn cat mit cau. Goi 7 1a ban
kinh dudng tron giao tuyén, ta c6 "= VB 4" y¢i d 1a khoang cach tir 7 dén mit phing (P).
Dién tich hinh tron thiét dién nho nhat khi va chi khi ban kinh » nho nhét, hay d 16n nhat.

Goi H 14 hinh chiéu cua 7 1én dudng thing AB ta c6 d 16n nhit khi @ = IH tirc JH vudng goc voi
(P).

(x=1-¢

AB:{v=

ite ]

Lt ™

Phuong trinh dudng thang
Goi H1-1:1:2). IH = (—t:0 - 2-1)

M LAB & (=2 =0s =1 g H(0:L2)

Mit phang (P) nhan IH 1am vecto phap tuyén va di qua diém A nén c6 phuong trinh

==y —(z=2)=0&s—x—1p—2z43=0

Vay a+b+c=-3

A(1;0:0) B(O:E:O) C(0;0;3)

ONZ ¢ho cac diém , , ,

Cau 8: Trong khong gian véi h¢ toa do

D(2:-2:0 L . A er 42 A ns e .2
( ) . Cé tat ca bao nhiéu mat phang phan biét di qua 3 trong 5diémQ, 4, B, C D9

A7, B. S, C. 6. D. 10,

Chon B

BC) _+.7+;?.:lq_‘>(‘|'.'- Iy 2z—-0=10 ’DE(ABC]

Mat phéng(A Jeophuong trinh 1a 1 2 - R ,do do .

Lai ¢6 4 1a trung diém BD .
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, O)CV , , .2
Taco( - )chuacacdlemO,A,B,D.

(Oz) chta cac diém O, B, C;

(0%2) 4t e diém O, 4. C;

(ABC)Chﬁ'a cac diémA4, B, C D,

(0€D )chﬁ’a cac diémO ,C D,

Vay co S mat phang phan biét thoa man bai toan.

Ciu 9: Xét tir dign OABC ¢ O4-0B.0C 455 1ot vusng goc. Goi #»2+7 1an luot 13 goc giita cc
duong thing 04.08.0C v6i mat phang (ABC)  gni do gia tri nho nhat cta biéu thirc

M =(3+cot” e)(3+cot” A)(3+cot” ¥) 1a

A. S6 khéc. B. 48V3 C. 48, D. 125,

Loi giai
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) - -

OH~ L. OHT (H-
I - :—) 5][]';“]: - ":;J[]-:/:___
Ta co SN er=s10n" HA 04 , twong tu (IB" o0
L - ] I I
SIN° e+ 81N 74 sIn” = O~ (——+ =+ -)=1
Nén aAT OfFT OC
. (2sin” er + 1).(28in° A+ 1).(2sin° p+ 1)
Vva SIn° cesin® fisin” ; Ap dung BDT c6 si, ta ¢6

dsind a1 =SIN7 e+ 8iN° e+ 8In° er 48inT Fasin” y 2 5.{/51'[1" ce.810° 18I0

Ao , TFerm- 7 Vo1 e o e ¥ ol - T e e
Tuong tu, ta dugc (2sm e+ DL 25 A+ 1 2sm p+ 2 1255m ersin Gosine

Suy ra M 2125 D4y bing xiy ra khi O4=08=0C,

Oxyz

Cau 10: Trong khong gian , cho cac mat phang

(Q):2v+1r+z-1=0

0)

(P) theo giao tuyén 1a mot duong tron c¢6 ban kinh 2 va (S) cit mat phang (

(FP)ix—p+ 224

I=0

b

. S \ - A 7oA A \ A Nt < - <
. Goi ( ) la mat cau c¢6 tam thudc truc hoanh, dong thoi (S) cat mat phang

theo giao tuyén

A o C o oo (S)
la mot dudng tron c6 ban kinh 7. Xac dinh 7 sao cho chi c6 dung mdt mat cau ( ) théa man yéu

cau.

['7 2 }‘:ﬂ
Ar=B gr=v2. ¢ N2 p 2

Loi giai
Chen D.

* Goi / 1a tAm cua mat cau (S) Do 1 €OX néntaco [(”;0;0).
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* Do (S) cit mat phing (P) theo giao tuyén 1a mot duong tron ¢ ban kinh 2 nén ta co:

I SO Gt B

0 &

4= H._I:“-(F[Jn”] e d H.‘._[_[l' } ”

* Do (S) cit mat phing (Q) theo giao tuyén 1a mot duong tron ¢ ban kinh 7 nén ta co:

e (2a-1)
Fop-ld(n(P))] =R -1 (2
' [:f[ ( H] ) - (2)
*Tu (1) va (2) ta co:
) v . ] 2 1 _] 2 ) ) _‘ ‘ .
=44 \4 ) —[' . } & =3g+ba4+24-0r =0 —a  +2a+8-=-2r" =0 [3}
0 0 -

A7 A A = A S 5 ~ A A s A [N 2 3 3 7 A
* D€ c6 duy nhat mt mat cau ( ) thda man yéu cau di€u kién 1a phuong trinh ( ) c6 duy nhat
mot nghiém @ voi 7> 0 nén diéu kién 1a:

W2

~

_-";r: g j.l"l: = [ =

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

Oxyz , cho cac mat phéng A ,

Cau 11: Trong khong gian
( Ir—p+2-41= \ \ ’ ”
(@) 2x—pi2241=0 . Goi (S) la mat cau co6 tam thudc truc tung, dong thoi (S) cat mat phang (P) theo
giao tuyén 1a mot dudng tron c6 ban kinh 2 va (S) cit mat phang (Q) theo giao tuyén 1a mot duong tron

r , , ’ . 5 r y A - A S 5 ~ A A
c6 ban kinh 7. Xac dinh " sao cho chi c6 ding mdt mat cau ( ) thoa man yéu cau.

I I3

A 7=V3 .=Vl ¢ V3, p' 3
R =) R — P — ( '-,-—"' ' T o= =
Cu 12: Trong khéng gian @7, cho cac mat phing (F)ix+y=2ztl o Q)ix=dy+zl=0

. S \ - A roA A A N S < - < P . A \ A \
Goi ( ) la mat cau c6 tam thudc truc Oz , dong thoi ( ) cat mat phang ( ) theo giao tuyén 1a mot duong
\ J 7 7 \ S < - N . A \ A \ \ r ’ ’ ) .
tron c6 ban kinh 2 va ( ) cat mat phang (Q) theo giao tuyén la mot duong tron cd ban kinh 7. Xac dinh

. oa ae s A (S)
' sao cho chi c6 ding mot mat cau ( ) thda man yéu cau.

7 72

r= C=
A =T B. V2. c.r=12. p' 72
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Oxyz cho mait ciu

Cau 13: Trong khong gian toa do
thing A 13 giao tuyén cta hai mit phing '
Puong thang A cit mit cdu (S) tai hai diém phan biét 4.8 thoa man 4B =8 khi:
A, m=12. B. m=-12. c. m=-10. D. m=>5.

Loi giai

(x+2y-22-4=0

| Y
Ta ¢b l].'u'—lll'—: Fl=0

J.\'z—? b 21
\l"l' :I

I3 7= —F‘I 2
Phuong trinh tham s6 cua A 13 L Il

Ae(A)= A(-2+26:6:-3+ 21)

Ae(S)= (=24 2) +0 +(=3+21) +4(=2420)=00 4 m=0

(*).
(*) = 9" —18t+ 5+ m=0
Phuong trinh (*) ¢6 hai nghiém phan biét khi & = 30— m = 0 i< 4

(e SR I AR R BT, | s BT IR B |
Khide 20212003 2t ) B(=24 200003 _L:}.

4

X Qi ¢ — - -,;-_L}[- '~:_' "}: .
AB=8< AB =04 Suyra (=) =049 {f+n) -4 | =04

C S+ m

:'J.{I:—;ll q:(ﬁ—'l»::‘unz—]j

||L 0
Cach 2:
Mat cau (5) c6 tAm '!(_2"3"0), R=~N13-m m<13

M, (-2:0:-3)

Pudng thing () qua ) oo vrep = (2:1:2)
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d :u‘(f:[j.-u}:mzz

ol

. AB . .
o f{":i-u" = 3-m=1049 = m=-12{n)
Yéu cau dé bai tuong duong 4
Cau 14: Trong khong gian toa d0 @7 cho céc diém A(I;S;O)’B(3;3;6) va duong thing
x+1 -1 _z
2 -1 2 Goi M(a,b,c) €A sao cho chu vi tam gidc MAB dat gi4 tri nho nhét. Tinh
AT =2 B. I =3. c.T=4. D. T =5.
Loi gidi
Chon B
M (a;b;c)e A— M (2t —1;—t+1;21)
Ta co '
C = MA+MB+ AB =~9¢ +20 +~/9¢> =36t + 56 + 2/11
Tur d6 ta co: '

9 9t-18

C(£) =9 +20 +Jor =361 +56 +2J11 = C'(t) = *
Jorr 420 N9 —361+56

=0=r=1

Lap BBT ta co: minC(t)zC(l):>t:1:>M(1;();2)'

£ () =N +20 440 =361 +56

£(£) =9 +20 ++/92 =361 +56 = /9> +20 +,/9 (£ -2)" +20
i=(362V5) ¥=(-3(t-2);25) @+7=(6:4V5)

Trong hé truc Oxy " chon , , . Khi d6

f(2)= i +[v|=]a +¥|=36+20 =214

Dé xuét: Panh gia

3t 25

= =1
TE0-2) s T s M(02)

Ping thirc xay ra khi va chi khi U , v cung hudng

002 biét mat phing () di qua hai diém

Ox,Ov M,N (

A LD B(0;2;2

Cau 15: Trong khong gian ) dong

N e P z I3 A ’ . . « R A A \ y o
thO’l( )cat cac truc toa do theo thtr tu tai hai di€ém M.N déu khong trung voi
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gbc toa do ) thoa man OM =ON  Biét miat phang (P) 6 hai phuong trinh 13
T'=b+b,

viboyie s d.=0 gy dai luong
A.T=2, B. =0, C. T=4, D. I=-4.
Loi giai

Goi phuong trinh mit phang (P) fa; ¥tbytez+d=0

(20 do (P) et O7 i diém N khac O)

(P) di qua hai diém ALLD , B(0:2:2) nan ta ¢6 cac phuong trinh:

|. l+htotd=0 Jb-&-(’:l
[2b42c4d=0 o |d=-2

) e , . .
Mait phang (P) c6 phuong trinh dang: bytez ‘_ﬂ. (P) cht O% O 1an luot tai
2 b
M2:0:0) N{0:=:0) =2==
' b OM=0N bl & b:il.

: D= SERTI P,
Céac mat phang (P) tim duoc ¢6 phuong trinh: * tr-2=0 va TN T [].

Véy TZbl -I-bj _0 .

Oxyz Al0;2;- 4),B(- 3;5;

Cau 16: Trong khong gian voi hé truc , cho hai diém

diém M sao cho A" +2MB dat gid tri nho nhat.

A..i!( 1,-,2}. B M(- 2;40) c ME37-2)

Goi M (x; v; z)

Loi giai

ki dg. M=+ (v 2) +(z +4)

M = (v +3) +(y- 5) +(z- 2)
Theo bai ra:

MA® +2MB =2 +(y- 2) +(z+4) +2(x+3) +2(y- 5) +2(z- 2)

(
=3(x* +y7 +27 +4x- ﬁhu,;+32)=3§:;+2}: +(y- 4) +2° +12§'ﬂlEI 3.12 =36
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jr=-2
(MA” +2MB*) =360 fy =4
. - =
Vay
M- 2:4;0 ,
Vay ( ] thda ycbt.
Cau 17: Trong khong gian véi hé toa do , cho cac diém S(O;O;l), P(l;l;l) va

M 0:0), V{0020 2. - \ : : LA, 3 A A A -
M m )\ N (O:n }thay dbi sao cho M+1n=1 yy m=0.0>0 pig rang lu6n ton tai mot mat

cau cb dinh qua P va tiép xuc v6i mat phang (SM‘N ) Tinh béan kinh cta mit cau do.
A V2, B. 2. c. L p. V3.

Loi giai

Xy oz
Phuong trinh (SMN). 3 07T =1 o e w4 iz = =0

Do M +1=1 nansuyra "' (l1=n)rvtnll=n)z=nil-n)=0

I(a;b.c) | A \ A VIR , ooox (S) x4 . v A L
(a:bic) va R 1an lugt 12 tAm va ban kinh ctia mit cau( )co dinh di qua P va tiép xuc véi

SMN)

mit phiang ( '

Goi

1.=-_ :-.—,I':.'_.:zf*
Khi(‘l('),tac()‘r‘r \/[-] a) +(1=b) +(l-c) =R (*)

na +(1—n )b .’i'['[:]—fi'}—fi'[:]—HH .

d {1 SMN))=R < —
va -J.lr' PR

|m.' t(1-n)b+ m-[:]—n}—n[:]—n}| f

I—(1=n)n

— |[:]—L'}“': fla—bto—1)n f:|= Rll=n+an)

(1=} + (a—b+c—Dn+h= R(1—n+ n ) (1)

=) s (a—bie—Nnib=R(~1in-n") (2)
1-c=R c=1-R

()= qa—btc—1=-R <= h=R
h=R ‘_[!:R

- sy 1 :. 2= 2
Khi dg | e 21-RY + R =R _ p_y

(2) 1am tuong ty.
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vay R=1,

Cau 18: Trong khong gian vi h¢ toa do Oxyz , cho mit phéng

Y T 4 Sl — v A= ) = L , —1: ,
(P):3m s SVI=m i dmz 120 =0 pig 200 ki 7 thay déi trén doan L thi mat phing

(P) ludn tiép xuc vi mot mat cau (S) ¢ dinh. Tim ban kinh ctia mat cau do.
A R=V5 B. V3. C.2. D. 4.

Loi gidi
Chon  D.
"= [:F.m: Sl=—m™ 1 dm i

Mit phang (P) c6 mot véc to phap tuyén 1a
I(a;b;c)

. \ A N A \ ’ ’ 5 - A S
Goi va R 1an luot 1a tAm va ban kinh ctia mit cau ( ) .

3+ 31—+ de + 20

d{1:(P))=R <= =R

o ’ \{L,‘.Im: i 25[]—!:.13] i lom”
Khi d@6, ta co :

Jma+ Sfl—m b+ dme+ 20

=

=3R

—

3ma + Sy —m b+ dme + 20 .
khong doi véi

Do mit ciu (S) ¢ dinh va tiép xuc voi ( ) nén
moi . Suy ra () co tam [(0;0;0). Khi do f{‘:;f(f;[_f‘}_jz_-l.

Cau 19: Trong khong gian voi hé toa do OxZ  ¢ho ba diém Al@:0:0).B(0:5:0). €{0:0:¢) Lo

@ by >0 thoaman @+ bc=4 vy Big @ 0 ¢ thay d6i thi tim / mit cau ngoai tiép tur dién
, . L .. 2 M- L .
OABC thupc mat phang (P) cd dinh. Tinh khoang cach tir diém 1(:1:-1) dén mat phang (P) .
B3 3

u'{.\f:[:f‘}}:\.'r_?__. B.HIHI:{FH:T' Q.u'l[.\-f:[:f‘}}:T' p. dM:P))=0

A.
Loi giai

) o2 (8S) i s Y=Y —Y pm o =
Phu(mgtrmhmatcau( )codang: Ay Az =Ime=2ny=2pz+d=0

Do 5) 4i qua O+ 4 B C ey
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i

) Tl ::
a —2ma=10 -
. h
e =2nh =10 H=—
e 2

r"—jjlr'=ﬂ -
' = —
f =1 7=
o =1

Suy ra (S) cO tam

Mit khac taluénco 2 2 2 Va. b0 g atbio=4

le(P)x+triz=2=0

Do do ¢b dinh.

d(M:(P))=
Viy '

N

) c ez AlZ=2o) B0y
Oxyz , cho hai diém A 0). B(0:1 }Va mat cau

(P)iax+hy+ez-2=0 . g
(P)raxt by di qua A.B s cht

Cau 20: Trong khong gian véi h¢ toa do

()l IV 0 =20 0 (23] =25 Vet hing |

(S)theo giao tuyén 1a dudng tron ¢ ban kinh nho nhat. Tinh I=a+h+c
A.T=4 B.T=2 c.I'=3 D. =5,

Loi giai:

(S) og tam 7 (12:3):R = 548 (~3:3-0)
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Vi B nam trong mit cau nén goi K 1a hinh chiéu vudng goc ciia / 1én 4B thi K ciing nim trong

mit cau. Do d6 (P) ludn cat (S)theo giao tuyén 1a mot duong tron ban kinh 7 .

i
=7 il — 2 \*”-:'_-__-'1_1
AB ¢6 phuong trinh: - 2t nénfx_[_.f.] t2) =K =(t-1:—t—1:2¢ _.}.

Vi [K J_ AB Suy ra Ff&"”}: )] = ] X DO dé K(IOE)

Talaic6: ©° = 25— IH* nén d& nho nhét thi 7H 16m nhdt, ma 14 < IK nén mp () cén tim
o ,
nhan IK(0:-2-1) lam VTPT. Vi /K L 4B nén AB

24 z=2=0=7T=13

“ (P) Vay phuong trinh (P) :

Oxyz (S)i(x—1) +(y=2) +(z=3) =10

Cau 21: Trong khong gian vdi h¢ toa do , cho mat cau

) AfT1 1 T T s [Py g By 4 e D — B
va hai diém A(LO:2). B _"}. Mait phang (F)raet by 3=0 di qua A.B g3 cat (S)theo

giao tuyén 1a dudng tron c6 ban kinh nhé nhat. Tinh IF'=a+b+tc,

A.T=3, B. I'=-3, c.T=0 D.T=-2

Loi giai

Chon B

Mt chu co tam | (23R =Fpy g m=18=5 < k| Tuong ty bai trén ta c6 K(0:82) 1y
trung diém 4B nén mp (P)i—x-y-z+3=0 Chon B.

($):(x=1) +(r=2) +(z-3)" =9

9

Oxyz

Cau 22: Trong khong gian voi hé toa do , cho mit cau

A4(0.0.2 . ) , 5 o
1(0.0 ) Phuong trinh mat phang (P) di qua 4 va cat mat cau (S) theo thict dién la

diém
(O

duodng tron c6 dién tich nho nhat?

A (P)ix=21432-0=0 g [P)ixi2yi3z-0=0

C. (P34 2y +22-4=0

Jix+2y+z-2=0

p. !

Loi gidi
Chon D
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17 2y =3 ,__ e T4 =
H(L23)R =3, o A(-L-2i-1)= 4= Jo =

Mit cau c6 tim k. Mit khac IH <14 nén ban

kinh ctia dudng tron giao tuyén min khi #/ = 4. Do d6 mp can tim nhan I4 1am VTPT va qua

A(0:0:2) v+2y+z-2=
1(0:0.2) dang: ¥ 2y 12-2=0
;A= 10

Cau 23: Trong khong gian hé truc toa do Oxyz , cho hai diém - A(3:=2:0). B(0:1:0) va mat cu

W (== 1) =25 PYav+ b 2= ,
(5):e- } (r=2) (= } =" . Mit phang (P)iaxs by ez =2 dl qua AB i cht ()
theo giao tuyén 13 hinh tron ¢6 ban kinh nho nhat. Tinh I'=a+b+c,
A.T=3, B. =5, c.T=2, D. T=4

Loi giai

Chon. A.

. (S 1(1:2:3 _
Mat cau ) co tam ( ) ban kinh k=3

i P n,= a,b,c),(a*+b°+c* #0
Mat phang (7) co vipt ’ ( ) ( )
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B(0;1,0)e(P):b-2=0<b=2

Do
x=t
AB:qy=1-t,tell.
Ta co: AB=(-33-6)=-3(L-L 2), phuong trinh duong thang Z=2

Goi ¥ 1a ban kinh cta dudng tron giao tuyén, K 1a hinh chiéu cia / trén 4B, H 1a hinh chiéu

vudng goc cua! 1én mit phing (P)

Ta 6. KeAB= K (;1-4;2t)= IK (t-1;—~t - 1;2¢ - 3)

IK LAB= ABIK =0=t=1=IK (0;-2;-1)

r=\R~d*(1(P)) =[25-d" (.(P)) =25~ It’
Ta cé: 7 dat min thi /H dat max.

éIHSJKlemaX@HEK:(P)UK:E

M va IK cung phuong
a=0
a=0 ; a=0
=>n,=kIK =>{b=-2k=2={  ={b=2
c=—k - c=1
c=1
Cau 24: Trong khong gian véi h¢ tryc toa do Oxyz cho mat phéng(P) 12x-y+z-10 :0, diém
x=-2+2t
d:qy=1+t
AL32) oy duong thang z=l-t Tim phuong trinh dudng thang A cit (P)ya d 1in
luot tai hai diém M va N sao cho 4 1a trung diém ctia canh MN
x—6 y-1 z+3 x+0 v+l _z-3
A, 7 —4 -1 B. 7 4 -1
x-=6 y-1 z+3 x+6 y+1 z-3
c. 7 4 -1 D. 7 -4 -1
Loi giai
Chon B.

A it d o NE2+261+81-1)
M(4-2t;5-1;3+1)

Ta ¢6 4 1a trung diém coa canh MN ngn
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vi M e(P) 2(4-26)-(5-1)+(3+1)-10=0= =2

nén ta co:
Suy ra : M@ T gy N6:-1.3) duong thing A 1a duong thing di qua M va N

x+6 y+1 z-3
=> Phuong trinh A 1a: 7 4 -1

d:x—l_l_z+2
2

Oxyz 1 3w

Cau 25: Trong khong gian véi hé truc toa do , cho duong théng

diém AG-L=3), Phuong trinh chinh tic ctia duong thang A di qua 4, vudng goc va cit duong

théngd la

x=1 y+1 z+3 x=1 y+1 z+3

A, 2 1 -3 B. 1 4 2

x-1_ y+1 z+3 x=1_ y+1 z+3

Cc. 2 -1 | D. | 1 1

n A . o M(250) . o d o
Cau 26: Trong khong gian voi hé toa d6 Oxyz, cho diem va duong thang ¢ c6 phuong

x-1_y+l_z

trinh 2 1 =1 Phuong trinh cta duong thang A di qua diém M cét va vudng goc
v6i duong thing 9 1a:

x-2 _y-1_z x-2_y-1_z

A 1 -4 2 B. -1 -4 2

x-2_y-1_z x=2_ -—-y-1_z
c. -1 -3 2 D. -3 -4 22

Cau 27: Trong khong gian 02, ¢ho ba didm 4(:0:0) , BL:21) vy C(2-L2) pi4 mit phing
qua B, C va tim mat cau noi tiép tir dién OABC ¢4 mot vecto phap tuyén 13 (10;a;6) Tong

a+b 13

2, C. 1. D. -1

I

A, 2.
Loi gidi

Chon B

Phan tich: Ngi dung chinh cua cdu hoi nay la tim toa do tam cua mat cau noi tiép tur dién.

Phuong trinh (048) la; ~y+2z=0

Phuong trinh (04€) la; 2v+z=0
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Phuong trinh (OBC) la; x—2=0

Phuong trinh (4BC) la: X+3y+4z-15=0

CI(a'b"c! A o, A e LK , o qen
Goi ( 7 ) la tam mat cau noi ti€p tur dién OABC
Do do:

I nam cung phia véi 4 ddi voi (05C) suy ra: (a'=¢)>0 :

I ndm cung phia véi B dbi voi (OAC) suy ra: (2b e )> 0 )

I nim cung phia voi C 4éivei (OAB) suy ra: (_b +2c )> 0_

I nam cung phia voi O dbivéi (ABC) suy ra: (Sa +3b+4e _15) < 0.

Suy ra:
|-b'+2c!| |2b'+c)|
NN
|—b'+2c'| |a'—c'|
d(1,(04B))=d(1,(04C)) 5 -5
d(1.(04B))=d(1.(0BC)) || prioe| [sa'+3b'+ 4c'™~19]
A(1(0aB)=d(1.(4BC) o [ 5 52
[-b'+2¢|=[2b"+ ¢ —b'+2¢'=2b"+c'
\/§|—b'+2c'|:\/§|a'—c'| ﬁ(—b'+2c')=\/§(a'—c')
o |[V10[-b'+2¢|=[5a"+3b"+4c'~15| o | V10 (=D"+2¢")=—(5a"+ 3b'+ 4c'~15)
3
Q=2
2
pr_3V10-9
2
. 9J10-27
= 2
E\F,(3r9)—» 1,3410-13 9+10-29
22 2 S C R BC =(1;-3;1)
Suy ra: , , > T
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| B1.BC| =(—50+15Jﬁ; ‘30+29\/5;10—§\@J

cung phuong véi = (10;3;_1).

Vay: a+b=2

Cach Khac:

Phuong trinh (OBC) la; Xx—z=0,

Phuong trinh (ABC) la: 5x+ 3y +4z-15=0 .

Goi (a) la mat phfmg qua B, C vatam mit cau ndi tiép tor dién 0A4BC

Suy ra (@) 12 mat phang phéan giac ctia hai mat phang (0BC) va (4BC) .

'|x—z|_|5x+3y+4z—15|<:> 3y-82-15=0 (1)

(@) NG J50 10x+3y—z-15=0 (2)'

Phuong trinh (1) bi loai do O va4 phai nam khac phia d6i véi (a)‘ Vi vay ta chon phuong
trinh (2) Do do, (a) c6 mot VTPT la "= (10;3;_1) - (lO;a;b).
Vay: @ +b=2

Oxyz

» cho tr dién véi diém 4L22) B(=LZ-1) CL:6;-1),

Cau 28: Trong khong gian
D(=1:6:2) i mit phang qua B, C vatam mat cau ndi tiép tir dién ABCD mot vecto phap
tuyén 1a (=Lbse) Téng 0+¢ 1a

A0 B. 1. C.2. D. -1
Loi giai

Chon B

Ta c6 phuong trinh cac mat phing nhu sau:

(ABC):6x-3y—4z+8=0

(BCD):6x-3y+4z+16=0

(CDA):6x+3y+42-20=0

(ABD):6x+3y—4z-4=0
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a';b'c')

. ] N A - A A Lt A ) [N
Goi ( la tdm mat cau ndi ti€p tuor dién DABC

Do do:
I nam cung phai voi 4 ddi voi (DBC) suy ra; 0a'=3b"+4c'+16>0
I nim cung phia véi B d6i voi (D4C) suy ra; 0a'+3b'+4c'-20<0
I nim cung phia véi € déi véi (D4B) suy ra; 0a'+3b'-4c'-=4>0

I nim cung phia véi D dbi voi (4BC) suy ra; 0a'=3b'-4c'+8<0

Suy ra:

d(1,(DAB))=d(I,(DAC)) (|6a"+3b"4c'—4| =|6a"+3b"+4c' 20|
d(1,(DAB))=d (I,(DBC))  {|6a'+3b'—4c'—4|=|6a'-3b"+ 4c'+16|
d(1.(DAB))=d(1,(4BC)) o, ||6a'+3b'—4c'-4|=|6a'-3b'-4c"+§|

6a’+3b'—4c'—4:—(6a'+3b'+4c'—20)
6a'+3b'-4c'-4=6a'-3b'+4c'+16
6a'+3b'—4c'—4=—(6a'—3b'—4c'+8) o €=

=

1) — 3
I(O;4;—j BI:(1;2;—j SA (A,
Suy ra: 2 R 2 ’BC—(2,4,0)'

[BI’BC] - (_3;3;0) cung phuong voi n= (_l; 1;0) .

Vay: bre=1
Cich khdc: c6 thé sie dung mdt phing phén gidc nhw trén.

Cau 29: Trong khong gian Oxyz, cho tir dién ABCD v¢i diém AL2;2) , B(-L 2;_1), C(L;6;-1)
va D (=1;6;2) . Thé tich ctia mat cau noi tiép ttr dién ABCD 13

,_ 12161 288761 , _216m61 ;2887
A 3721 B. 3721 . . 3721 . p. Vel
Loi gidi
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Chon B

Ta c6 phuong trinh cac mit phing nhu sau:

(ABC):6x—3y—4z+8=0
(BCD):6x-3y+4z+16=0
(CDA):6x+3y+4z-20=0
(ABD):6x+3y—4z-4=0
Goi I(a%bhe')
Do do:
I nam cing phai voi 4 d6i voi (
I nam cung phia véi B ddi voi (D4
I nim cung phia véi C déi véi (
s L . .. (4
I nam cung phia véi D d6i véi
Suy ra:

d(I,(DAB))=d(I,(DAC))
d(I1,(DAB))=d(I,(DBC))
d(I,(DAB))=d(I,(4BC))

=

la tam va R 1a ban kinh mat cau noi tiép tor dién DABC

BC) quy ra: 6a'-3b"+4c'+16> 0.
C) quy ra: 6a"+3b'+4c-20<0
4B) (uy ra: 6a'+3b'-4c'=4>0.

BC) Guy ra: 6a'-3b"-4c'+8 <0,

|6a'+3b'-4c'- 4| =|6a'+3b'+ 4c'- 20|
|6a'+3b'-4c'-4| =|6a'-3b '+ 4c'+16)
|6a'+3b'—4c'-4|=|6a'-3b'- 4c'+8§|

a'=0
6a'+3b'—4c'—4:—(6a'+3b'+4c'—20) b4
6a'+3b'-4c'-4=6a'-3b'+4c'+16 1
o |6a'+3b'—4c'—4=—(6a"-3b'-4c'+8) C'=§.
1(0;4;lj R = ﬁ
Suy ra: 2 , ban kinh 61
q o o4 e 288761
Vay thé tich mat cau can tim la: 3 3721

Cach khac: S dung cong thirc nhanh.
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1
Vipep = g‘r'(SABC + 880 +Supc + SBCD)

(7 1a ban kinh cua mat cau ndi ti€p)

Tacs: AB=(-2:0:3) AC=(0:4:-3) AD=(-2:4:0) DB=(0:~4-3) DC=(20:-3)

b b

Vo = é.‘[A—B,A—C].E‘ _g

Suc =5 [ ABAC] =61 S e =5 [ AD,AC] =61 8., = [ 4B.4D] =51
S, = %.‘[E,FC}‘ _J61
Ta co:

1 1 /36
Visen = E'r'(SABC +S8 50 +Spc + SBCD) 8= g'r'4\/a =r= E

S g _ 288761

Véy: MatCau 3 . 3 72 1

d: =—=—
> cho dudng thing 2 -1 4 va mit cdu
o 1\ H\2 2 7 ’
(S).(x 1) +(y 2) +(Z 1) _2. Hai mat phang (P) va (Q) chira 4 va ti€p xuc voi (S)
Goi M va N 1a tiép diém. Do dai doan thing MN bing
43 23

AL 22, B. 3 c. 3 D. 4.

Cau 30: Trong khong gian véi hé truc toa do Oxyz

Loi giai
Chon B.
T ) 1am TG 4s pan kinh R=+2

Tt 4 Vecto ;:(2;_1;4)

Ha IH L d :>H(2+2t;—l‘;4t)

= IH = (2t + ;-2 t;4¢ - 1)
S THn=0 < (2e+1)2+(=1)(-2-1)+(4t-1)4=0

e 1=0<H(200)
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Xét tam giac ATHM vuong tai M ta co MH?=IH*-IM?>=6-2=4=MH =2

Lot L S wk=2

= +
Taco MK* MH? MI* 4 2 4 V3

43

vay MN =2MK 3 Vay chon Pép 4n B

d.x—3=y+2=2+1

Céu 31: Trong khong gian v6i hé toa do Oxyz, cho dudng thang 2 1 -1 va mat
phing (P):x+y+2+2=0. puons thing A ndm trong mat phing (P) , vudbng goc véi duong
thing d ddng thoi khoang cach tir giao diém ! cua d ysi (P) dén A bing V42, Goi

M (5;b;c) 14 hinh chiéu vuong goc cua I trén A- Gia tri cua O bing
A -10 B. 10 Cc. 12 D. —20.
Loi giai

Chon B.

Pudng thing 4 ¢6 vecto chi phuong 1a u (2;1;—1).

Mit phang (P) ¢6 vecto phap tuyén 1a n(l;l;l).

” q u, =|u,n |=(2;-3;1
Goi 2 1a vecto chi phuong cia duong thing A. Khido ° [ : ] ( )

iIzdr\(P) 1(1;-3;0)

A% nén ta tim duoc

Goi A" 1a duong thang nam trong (P) va vudng goc voi A, AN A'=M thoa man IM = V42

A" ¢6 vecto chi phuong 1a v [n,uz] = (41 —5).
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x=1+4¢
y=-3+t
z=-5t

Khi d6 A' ¢6 phuong trinh 13
2 2
vei t=1=M(5-2-5) = pe=10

vei t=-1M(3-45) o0

Vay bc=10
Cau 32: Trong khong gian 97 | cho hai diém A(L:21), B(Z;_l;3). Tim toa d6 diém M trén
mat phéng(oxy ) sao cho MA* —2MB? 1¢n nhit.
31 1 3
M| —;=;0| M| —=—;0]. .- 4
A (2 7 j B. (2 7 j C. M (0;0;5). D. M (3;-4;0).
Loi giai

Chon D.

Goi M(x;y;O) < (Oxy)lé diém can tim.

MA* =(1-x) +(2=p) +1=x> + 3% ~2x -4y +6
MB* =(2-x) +(-1-y) +9=x+)? —4x+2y +14

Tacé_MA2—2M32 :x2+y2—zx—4y+6—2(x2+y2—4x+2y+14)

& MA* —2MB* =—x" — y* + 6x—8y—22
& MA* -2MB* =—(x-3) - (y+4) +3<3

x-3=0 x=3
y=—4

=
Dau bang xay ra khi va chi {y +4=0

Vay diém M (3,-4,0) 1a diém can tim.

(d)_x—3_y+1_z+l
Cau 32: Trong khong gian v6i hé toa do Oxyz’ cho 4 duong thfmg 1 1 2 1 ,
x_y z-1 x-1 y+1 z-1 x _y-1 =z
(dz)'_:_:_ (d3)' = = (d4)'_:_:_ . . 5
I -2 L 2 1 L I -1 -1 8§ duong thing trong

khong gian cat ca 4 duong thang trén 1a
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A0, B.2. C. Vo sb. D. L.
Loi giai
Chon A.

(4) i qua diém M1 37571 g e vrep 4 =(6-21),

() di qua diém M, (0:0:1) va co VICP 2 = (1;_2;1)_

MM, = (—3;1;2)

[ ]=0 | [0 )= (55520 ()

nén ( 7 song song voi ( 2).

Goi (P) 1a mit phing chira hai duong thang () va (dz).
(P) gi qua dicm M (G0:1) g o6 7 = u; MM | = (-5;-5;-5) bhay 1= (E1)

1(x—0)+1(y—0)+1(z—1)=0 Sx+y+z-1=0

va cd c6 phuong

trinh
x=1+2t x=1
=—1+¢ =-1
Y 7T T s A1)
z=1+t z=1
GoiA:(d3)m(P).Xéthéphu’ongtrinh x+y+z=-1=0 [£=0
x=t x=0
=1-7 =1
ye =177 = B(0:10)
z=—t z=0
B= '—0

Goi (d“)m(P).Xéthé phuong trinh X+y+z-1=0 |I'=

—_—

vi B4= (=21 g phuong véi % nén () khong théa man.

dl);xT‘LY_‘z:i

Cau 33: Trong khong gian véi hé toa do Oxyz , cho 4 duong thang 2 -2,
x=t x=1+¢
x=2 y-2 =z (d3): y=t (d4): y=2t
(d,): - -1 z=t z=1-¢ (d) N : . 2
2 4 —4 , . Goi la duong thang cat ca bon

duong thang trén. Diém nao sau dy thudc duong thang (d) ?

A, A(0:0:1) g B(22:2) c. C(6:6:-3) D.

D(4,4;-2)

Loi giai
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Chon D.

() di qua diem M, (1,2;0) vaco VTCP 1~ (1;2;_2)_

2:2:0) 04 e6 vTCP %

() di qua diém M, ( =(24-4) :

MM, :(IQOQO)

Vi [ul;uz]zo va [ul;Mle}:(O;—Z;—Z);éO nén (4,) song song voi (dZ).

Goi (P) 1a mat phang chira hai duong thang (d‘) va (dz).

M (520) . np=[us MM, |=(0:-2-2)

(P) di qua diém ay "' (0:1) c6 phuong

0(x=1)+1(y-2)+1(z-0)=0 & y+z-2=0

trinh
x=t x=1
y=t N y:1:>A(l;1;1)
z=t z=1
Goi 4= (@) (P) xeins phuong trinh (P+2-2=0 (=1
x=1+1¢ x=2
— 2 -2
YEE L ST B(22:0)
z=1-t¢ z=0
Gc_)iB:(d“)m(P).Xéthéphuorngtrinh y+z-2=0 r'=1
x=1+t¢
y=1+t
(d) di qua diém A(l;l;l) va cd VTCP AB = (l;l;_l) cO phuong trinh z=l-t .

—

Vi 4B khong cung phuong véi “ nén (d) thoa man.

D(4;4;—2)e(d).

D@ thay
x=t
(d):3y=4-t
Cau 34: Trong khong gian véi hé toa 46 PZ | cho 3 dudng thing Z=_1+2t,
x y-2 z x+1 y-1 z+1
O R R T
2 1 L 5 2 1 Viét phuong trinh duong thang cat ba duong

thang (dl)’(dz)’(d3) lan luot tai cac diém A,B.C 40 cho AB=BC
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x_y-2_:z x_y-2_z x_y=2_=z x_y+2_z
Al -1 1 B. | 1 I c. 1 1 -1 D1 -1 1.
Loi giai
Chon B.
Ae(dl):A(a;4—a;—1+2a)
Be(d,)= B(2b;2+b;b)
Ce(d3)2C(—1+5c;1+2c;—1+c)
2b:a—l+50
2 a—4b+5c=1 a=1
2+b:w@ —a-2+2c=-11b=0
b__1+2a_1+c 2a—-2b+c=2 c=0
Vi B 1a trung diém ctia 4C nén 2
:A(l;3;1),B(O;2;0)
_ r_y=2_:z
(d) di qua diém B(O,Z,O) va co VICP B4 :(l; 1;1) c¢6 phuong trinh 1 1 1
n ~ . e 1A ~ \ 2 d.x_z_l_i e, A
Cau 35: Trong khong gian véi hé toa do Oxyz * cho duodng thang @ : L mat cau

(S): ()C—l)2 +(y—2)2 +(Z—1)2 =2 . Hai mit phing (P) va(Q)chta 4 va tiép xtc véi (). Goi
M, N 1atiép diém. Tinh d6 dai doan thang MN .

4
A e. B & Dy
Loi giai
Chon C.

Ta c6 mait cau (S) co tam 1(1;2;1) , ban kinh R= \/E .

Cach 1:
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Goi H 14 hinh chiéu cia diém 7 trén dutmg thing @ = 1 =4 (1.d)=V6

Theo bai ra ta co: IM =IN =R=~2 = MH = NH =~/IH* —IM?* =2

1 1 1
Y g 2
ME- MI© MH

11
=4 —=
2 4

3
4
2 4
> ME=—=MN=—

NG NER
Cach 2:

Pusng thing 4 di qua diém 4(Z%9) ¢6 vecto chi phuong *(Z714).

2 2 2
Mit phing (P) chira @ c6 dang (P):A(x-2)+By+Cz=0 (4 +B +C* #0)

Do 4= (P) Lenta e 2.4A-1.B+4C=0< B=24+4C

Ta c6 diéu kién ti€p xuc

o fie |-4+2B+C| eie 34+9C]| )
R=d(I,(P)) LB+ V547 +17C% +16AC

Bién d6i phuong trinh (*) vé phuong trinh dang cap béac 2 d6i voi A8 Gia phuong trinh, tim
dugc mdi lién hé caa 4 theo B . Tir d6 suy ra phwong trinh mat phang tiép dién, suy ra toa do
tiép diém.
Chii y: - Do phuong trinh (*) c6 nghiém qué 1é nén t6i khong trinh bay chi tiét & day. To6i di chon
bai 01 minh hoa cach giai nay.

- Vi bai tap nay cach giai thr nhat phu hgp hon. Tuy nhién véi bai toan tim toa do tiép

didm M>N hay viét phuong trinh duong thang MN thi cach 2 phit hop hon.
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d:x—13:y+1_

z
Oxyz , cho duong thiang -1 1 4 va mat

Cau 36: Trong khong gian voi h¢ toa do

L2 2 2 ey A fom T ) , A
cau (S).x tyi+z—2x-4y—62-67 O. Qua d dung cac mat phang tiép xtuc voi (S) lan

luot tai *7> . Viét phuong trinh duong thing 1172 |

x-8 y-1 z-5 x-8 y+1 z-5
Al 5 0 -1 B 1 5 -1
x-8 y-1_ =z+5 x-8 y-1 z-5
c. 1 5 1 D. | A |
Loi giai
Chon A.

Ta c6 mit cau (S) co tam I(l; 2;3) , ban kinh R=3

Puong thing 4 di qua diém 4(13;-1;0) , ¢4 vecto chi phuong * (-1:1;4) _

2 2 2
Mit phiing () chita @ c6 dang (P):A(x=13)+ B(y+1)+Cz=0 (4 +B*+C*#0)

Do ¢ S (P) anta co —1.A+1.B+4C=0< B=A—4C
[-124+3B+3C|
& 9=

Ta c6 diéu kién tiép xuc R=d (1’(P)) \/m

[94+9¢] 4=2C
9= =
L2 17c? _sac = {A =8C

Suy ra hai mit phing tidp dign 1a (/1):2¥ =20 +2=28=0; (B):8x+dy+2-100=0

x=7 y+4 z-6

.4 eay =11
SuYratQad@céctiépdiémTl(7’ 4,6), T (9:6:4) T 5 -1
Chon dap an A.
Ciu 37: Trong khong gian véi hé toa do ho duong thing d - *=> =2 =% 3 mgt ca
au 37: Trong khong gian véi hé toa dd ), . cho dudng thang ¢ -———=""7="- va mit cau

(S) tam 1(1!2"1), ban kinh R . Hai mat phéng (P) Vé(Q) chtra 4 va tiép xuc voi (S) tao voi

nhau goc 60°. Hay viét phuong trinh mat cau (S)

A (1 (=2 (1) =6 B, (x=1) +(y=2) +(z-1) =3
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3
C. (x—1)2+(y—2)2+(z—1)2 ZE D. (x—l)2 +(y—2)2 +(Z—1)2 =1
Loi giai
Chon C.
I
M N
H

Goi M.N 13 tiép diém cua mat phang (7).(Q) va mit cau (S) Goi H 1a hinh chiéu cua diém

I trén duong thang d :]sz(l’d)zﬁ.

THI1: Goc QHN: 60°.

R=1M=IH.sin30°=\/g.l:£
Theo bai ra ta co: 2 2
2 2 2 3
=(8):(x=1) +(y—2) +(z-1) =3
TH2: Goc @HN=1200:
R=IM=IH.sin60°=\/g.£=@
Theo bai ra ta co: 2 2

:>(S).'(x—1)2+(y—2)2+(z—1)2 -

N | o

OXVZ ¢ho tam giac ABC g trong tam G | bidt B(6;-6:0),C(0:0:12)

(8,):x*+y*+2z"=9

Cau 38: Trong khong gian

va dinh 4 thay ddi trén mat cau .Khido G thudc mat cau (SZ)

A (S,):(x+2) +(y—2) +(z+4) =1 B, (8,):(x=2) +(y+2) +(z—-4) =1

c. (8,):(x—4) +(y+4) +(z-8) =1 D. (S,):(x=2) +(y+2) +(z—4)’ =3
Loi gidi

Chon B.
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Sir dung cong thirc toa do trong tam, ta c6: ™4 3% =6y, =3y + 6,2, =32, =12

L2 2 2
Do 4 thay d6i trén mit cau (8):x" +y"+z _9nén ta co:

(3% —6)* +(3x, +6) +(3x; —12)* =9

S (x, =2 +(yo+2) +(z,—4) =1

Vay G thugc mat ciu c6 PT: (Sz):(x_z)z +(y+2)2+(z—4)2 =1

CAau 39: Cho hinh chop ttr giac déu S-4BCD ¢4 tht ca cac canh bing nhau. Goi £, M 1an luot 1a

trung diém cac canh BC | S84 @ 13 goc tao boi duong thing EM va mit phing (SBD). Tinh
tan o

A 2. B V3. c 1. p. V2.

Loi giai

Chon D.

Gia st O4=1_ Chon hé truc toa do sao cho Ox=0C OyEOB, 0z=0S§ |

Ta co C(1:0:0) , A(_l; 0;0)= (SBD) nhan AC= (2; 0;0) 12 mot vecto phap tuyén.

Tir SA= AB =042 =2 = SO =~/S4* —~04* =1
5(0;0;1)

= 1,1
i romy=(-Sd)

(l 0 O) 11 — 1 1
B(O O) :>E( 0] MEZ(I;—;——j
Ta cod 22 = EM nhan 2 213 mot vecto chi phuong.

‘ME AC

SE— N RO
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1
= Ccosa =—=

V3 :>tana=«/5.

Cau 40: Trong khong gian véi h¢ toa do Oxyz , cho hai diém A(O;2;—2), B(2;2;—4). Gia st

I(a;b;c) 1a tAm duong tron ngoai tiép tam giac O4B  Tinh T =a’+b*+c’

A T=8 B.T=2 c.T=6 D. T=14
Loi giai

Chogn A

Ta s OA=AB=232 nen tam gidgc O4B cantai 4, vivay ! thudc duong trung tuyén qua 4 1a
x=1+t¢

(d):qy=1-t=>I1(1+t;1-1;-2)
z==2

IA=10 =t=1=1(2;0;-2)

Dodo I'=8> chon A.

Céu 41:Cho hinh 1ap phuong ABCDA'B'C 'D" ¢6 canh bang @- Goi K 1a trung diém cua DD .
Khoang céach gitra hai duong thang CK va A'D bang

ﬂ ax/§ 2a\/§ a
A. 3 B. 2 . c. 3 D. 3.
Huwéng din gidi:
D' c
A E £
~ K:L\‘
:)LQ __________ \_\_\_:: C
A B
1
D(O;O;O),A'(l;O;l),K(O;O;—j »
Chon @ =1 ta ¢ hé truc toa do Oz a6 cho 2) va C(O,I,O)

e 1 e 1
=1 (1.0 CK(O;—I;—) DK(O;O;—}
Ta co DA _(1’0’1); 2) va 2

[D—A';C—K]z(l;—l;—lj
Ta co 2

—_—

eyirerd _ 1
[DA ,CK].DK =3
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L
|
d(A'D;CK) = N N )
2 f
\/1+(—2) +(—1) 1+l+1
Do d6 4
a
d =—
(4'D;CK) 3

Vay
Cau 42: Biét rang c6 n mit phang véi phuong trinh tuong tmg 1a

(B):x+ay+bz+c =00=12,.n) di qua M(1;2;3) (nhung khong di qua O) va cit cac truc toa

do Ox, Oy,0z theo thur ty tai 4,8.,C sao cho hinh chép 0.4BC 3 hinh chép déu. Tinh tong
S=a+a,+..+a,.
A, S=3. B. S=1 c. S=-4. p. S=-1.
Loi giai
Chon D
y
Mit phang (4BC) la: + b+c B (abc;tO)
3

2
M(1;2;3 ABC)=> —+—+=—=1 (*
( )e( ) a+b+c ()

O.ABC 13 hinh chop déu nén ta co:

[4S4C
b
-
{Z

+) Thay (1 )Vao (* ta dugc:

a

ja] =[p]=[c| =

a

azb:c:6:>(Pl):x+y+Z—6:O

1 2 3
a0 ™) aavgeia @ a
+) Thay "/ vao tadugc: 4 a4 4 ( vO0 nghiém)
1 2

(3) (*) ———+§—1:>a—c 2;b= 2:>(P)x y+z-2=0
+) Thay ‘"’ vao tadugc: 4 a a

l_g_izlja=—4;b=c=4:>(P3):x_y_Z+4=O

Vay S=a,+a,+..+a, =1+(—1)+(_1)=_1.

092 gt phing (7) qua hai diém M(:80) C(0:0:3)

Cau 43: Trong khong gian v6i hé toa do
cit cac nura truc duong Ox , Oy lan luot tai 4, B sao cho OG nho nhat (G la trong tdm tam
gidc ABC ). Biét G(a;b;c) ,tinh P=a +b+c.

AT, B. 12, C.3. D. 6.
Loi giai
Chon D.

uigeli.xyz Trang 34



uigeli.xyz

m n 1
G| —;—;l 0G* = —(m? AW
Goi A(m;0;0), B(0;n;0) mélC(O;O;3) nén (3 3 j 9(m +n )+ |
X y z 1 8
P)—+=+—=1 1.3 4
()’” n 3 (P) qua hai didm MB80) pen m
2
1. 8_1.16 (1+4)
Ta cd m n m 2n m+2n

134
25£m+2n£1/5(m2+n )c>m +n >125:>OG2>%

=>m+2n=>25

Suy ra
18
2.8 _s
m n PN m G 29&’
m_n n=10 33
Diubdngkhi L1 2
Cau 44:Trong khong gian véi hé truc toa @6 97 | cho didm ML 2;5). Mit phang (P) di qua

diém M va cit truc toa do Ox , Oy , Oz tai 4,B,C sao cho M 13 tryc tAm tam giac ABC

Phuong trinh mit phing (P) la

Xy z_
A5 2170 pveyez-s=0,
Xy z_
C. X+2y+5z-30=0 o §+E+T_l
Loi gidi
Chon C.
Cach 1:
Goi A(a;O;O),B(O;b;O),C(O;O;c).
. (4BC) Szl
Phuong trinh mat phang laa b ¢
l+2+§:1(1)
Do ME(ABC) nentacophuong trinh @ b ¢
Ta ¢b AM = (1-a;2;5), BC = (0;-b;c), BM = (1,2- b5) AC = (a;O;c).
AMBC=0 [-2b+5c=0 |p="C
e = 2 (2)
BM.AC=0 |-a+5¢=0 | .

Do M 1a tryc tAm tam giac ABC ngp

1 4.5
s (2 vao (D taduoc§+§+z_l®c_6:>a 30;6=15

X Y
. — —+——1<:>x+2y+52 30=0
Vay phuong trinh mét phang (ABC) ]a30 I5 6 .
Cach 2:

Ta c6 chting minh dugc OM L (ABC) .

(ABC) di qua M nhan OM 1am VTPT.
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(ABC):1(x-1)+2(y-2)+5(y-5)=0=x+2y+5y-30=0
Cau 45: Cho hinh 1ap phuong ABCD.A'B'C'D' canh 4- Goi M, N 13 luot 14 trung diém cta

AC vy B'C' (tham khao hinh v& bén). Khoang cach giira hai duong thing MN va B'D' bing
A

D
NM
B -
7Y S — -
B'l: ,\7’ '
J5a a
A. \/ga. B. 5 ' C. 3a. D. 3
Loi giai
Chon D.
Cach 1. ( dung toa d9)
Dua hinh 1dp phuong vao hé truc toa d Oxyz sao cho
B'(0,0,0), C'(a;0,0), 4'(0; a;0), D' (a; a;0), B(0;0; a), A(0; a; a), C(a;0; a)
A\
M (%;%;a), N (g 0,0)= MN = (0;_—; —a) = _Ta (051;2) = u, (0;1;2)
Taco:*) la VTCP ctua MN.
B'D'(a;a;0) = a(1;1;0) = u,

*) la VTCP cua B'D".

st IE N ‘ a
d(MN;B'D") = —— =—

U u, 3

Cach 2.

. E=ACNNP,[=A4CnNB'D'".
Goi P 1a trung diém cua C’D’.

d(MN;B'D"Y=d(B'D';(BDPN))=d(I;(BDPN))=h
Taco: .

Ta c6 h 1a d dai duong cao trong tam gidc vudéng MIN.
1 1 1 16 1 9 a

2 - L Ay A

= +
ht  MI* IE* 2a4° & 4

Vay
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Céu 46: Trong khong gian P97 | cho mat phing (a):x-2z-3=0 va diém M(l;l;l). Goi 4 1a

diém thuoc tia O, B 1a hinh chiéu cua 4 1én (a)' Biét rang tam giac MAB can tai M . Dién
tich cta tam giac MAB bang:

33 34123
AL 63 B. 2 c. 2 p. W3
Loi giai
Chon B.
Goi A(O;O;a) voi a>0, Puong thang 48 di qua diém A(O;O;a) va c6 mot vecto chi phuong
x=t
y=0
" Z(I;O;_l) c6 phuong trinh la: z:a—t(teD )
3+a 3+a . a-3
=t= :B( ;0 j
Be(a)=r—a+t-3=0 2 2 2

a+1Y a-5Y
:>1+1+(a—1)2=(7j +1+( > j

a2+2a+1+a2—10a+25
4 =4a’ -8a+8=2a>-8a+26 =2a* =18 = a=3

Vi tam gidc MAB can tai M = MA = MB

=a’-2a+1+1=

= A4(0;0;3) v B(3;0;0)

- . - _l o
Cich 1. 4M =(L1:=2) BM =(-2;1:1) =AM ,BM |=(3;3;3) = Sasus = 2‘[AM,BM].

33

2

i I(E;O;EJ
Cich 2: Goi 13 trung diém cia 4B . Taco ‘2 2/,

N npeze g
AB =3 0% +(-3) _ W2

1 1\6\53\6

S =—IMAB=—"""23
Dodo M 2 2" 2 2
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x y-1
0 o Ai—=—=
CAu 47: Trong khong gian véi hé toa d0 “*? | cho duong thang 1 1 -1 va mat
(P)ix+2y+2z-4=0 . Phuong trinh dudng thang d nim trong mit phang (P) sao cho

phang
d ¢4t va vudng goc voi A 1a
xX=-3+t¢ x =3t
d: y=1—2t,(teD) d: y:2+t,(teD)
AL z=1-t . B. z=2+2t
x=-2-4¢ x=-1-t
d: y:—1+3t,(teD) d: y=3—3t,(teD)
C z=4-t . D. z=3-2t
Loi giai
Chon C.
x _y-1 z-2 ~
\ 2 A'T_ 1 - -1 . , u(l;l;—l) \ - 2
Puong thang c6 vecto chi phuong , va mat phang

: —4 = . (10 _'_'=4._.1
(P)'x+2y+2z 4=0 c6 vecto phap tuyen n(1,2,2) suy ra [u,n] ( =3 )

GoiM:dmA:M:(P)mA

MeA=>M=(5;1+8,2—t) M e(P)=t+2(1+1)+2(2-1)-4=0 ;- 9

Suy ra M =(-2-1;4) .

[;, ﬂ — (4-3:1)

M =(-2-1,4) va nhan

Puong thang d g qua
x=-2-4¢
d: y=—1+3t,(teD)

z=4-t

lam vecto chi phuong nén cé

phuong trinh la:

Cau 48: Trong khong gian véi hé truc toa do Oxyz cho duong thang d va mit cAu (S)c() phuong
x+3 y z+l

: = .2 2, .2 18— . .
tinh Bn lwot la:  —1 2 2 (S)ix 4y 42 —2addy+22-18=0 g 0 (S)
hai diém M-V thi d6 dai doan MN 13
v = Y30 v =2 wmn =18
A. 3. B. 3. C. 3, D. MN =38
Loi gii
Chon B.
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x=-3—t¢
y=2t
z=—1+2¢

Ta c6 phuong trinh tham s6 cua () la: thay vao () ta dugc

Vi t=—2:>M(—1;—4;—5);V(,yi 9
— —20 40 40
MN:ET;_;_J :>MN=?

Céu 49: Trong khong gian véi hé toa 46 Oxyz, cho bdn diém A(O; 0, _3)’ B(Z; 0;_1)

3x=8y+72-1=0 Hui ¢ bao nhiéu diém C trén mat phing (P) sao cho 4BC géu.
A. v sb. B. C6 mot. c.3. D.2.

Loi giai
Chon D.

. Cl(x Zi) i oaiA A s
Goi ( RN ') la diém can tim

= AC =[x + 3 +(z+3) AC=\(x -2 +37 +(z+1) 4=\
Do Ce(P)=3x, -8y, +7z-1=0 (1)

Do ABC giy < AB=AC=BC

_ R (z3) =8 _ a3y =8
(xl_2)2"'3112"'(21"'1)2 =8 X =-z-1
Thé % ==2-1 40 (1) =z =2y +1’xl =2y, -2
y1:_2

=
S (21 -2) +(n) +(20+4) =8 =37 +8y,+4=0 |73

C'(_Z.ﬁ ‘_1j
3C(2,—2,—3) v 37373
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Cau 50: Trong khong gian véi hé truc @Y7 . Cho A(a;O;O)’ B(O;b;o),C(O;O;C) véia, b c

duong va théa @+b+¢=6 Bibtring @, b ¢ thay ddi thi thm / cua mat cAu ngoai tiép O4BC
thudc mat phang (P) ¢6 dinh. Khi d6 khoang cach d ty N(I; l;l) toi (P) bang:

23

d=2 d=">
A d=3 B. 3 C. 3. Dp.4=0,

Chon D.

Goi M trung diém 4B, do tam giac O4B vuong tai O. Dung truc M qua M va vudng goc véi
(OAB). Dung trung truc cua OC 4t Mt tai tim / cua mat cau ngoai tiép OABC vy

[e.l.c
222

a+b+c 6

X +y +z = [ 9 . L
LalC6 ! ! ! 2 3 :]thuﬁcmétphéng (P)-X+y+Z 3=0

cd dinh.

Viy. d(N.(P))=0

O e A(a;O;O)’ B(O;b;O)’ C(0;0;¢) vei @bic s

Cau 51:Trong khong gian véi hé toa do
céc sb thuc thay ddi, khac 0 va thoa man @ +b+¢=06_Goi tim mit ciu ngoai tiép t& dien O4BC
1a 1. Gia tri nho nhét cua Of bang

e 5

A‘/g. B. 2. c. 3. D. 3.
Loi giai
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Yo -mmmmpmm =TS

Ta c6 O4BC 13 it dién vuong tai O . Goi M 1a trung diém BC Puong thang d qua M song
song voi 04 13 tryc duong tron ngoai tiép tam giac OBC

(04

Trong mit phang ) , tir trung diém N cia doan 04 k¢ duong thang!) vudng goc véi 04

tai N cit d tai /. Khid6 ! 1a tim mat cau ngoai tiép tor dién OABC |

b c

i M(O; j i (ﬁ;é;ﬁj
Ta c6 toa do diém 2°2) khidodiém \2 2 2

2 2 2
Ol = (Ej +(2J +(£j :l\/az+bz+c2 2a+b+c:\/§
Do dé 2 2 2 2 23 _

Déu bing xay ra < a=b=c=2.

Oxyz, cho A(a;O;O)’ B(O;b;O), C(0;0;¢) voi @b:C 13

Cau 52: Trong khong gian vdi hé toa do
cac s thuc thay d6i, khac 0 va théa man @+ b+c¢ =3 Tinh thé tich nhd nhét ctia khéi ciu ngoai
tiép tir dién OABC .

V3

A. TH. B. \/5”. C. 4r D. 127

Loi giai
Chon A

Dung truc duong tron ngoai tiép tam giac OBC tam I cua khéi cau ngoai tiép ttr dién 1a giao

diém cua tryc duong tron va mit phang trung truc cta canh 04,

aY (bY cY 1 a+b+c \/5
Ol = (—J +(—j +(—j =—Na’+b*+c* > ==
Khi db 2 2 2 2 23 2
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4 V3

, o . V=—nR =—r
Do d6 GTNN cua thé tich khoi cau ngoai tiép la 3 2

CAu 53:Trong khong gian véi hé toa do P7 | cho M (1:-2:3) . Goi (P) 12 mit phang qua M
1 1 1
g 3 A B.C s ar s . Tt ot o
cat cac truc toa do lan luot tai <™~ . Khi d6 gia tri nhd nhat cta 04"~ OB~ OC” 1a:
1

A4 B. 1. c. 14, D. V14,
Loi giai
Chon A
) (P) £+Z+£:1 1_34_2:1
Mat phang cophuongtrinh @ b ¢ trongdo a b ¢

2
1=(1—2+§j £(1+4+9)(L2+L2+L2j:>%+%+%2L
Ta cb a b c a b ¢ a- b~ ¢ 14

11 1 1 1 1_1
=27

+ + —+—+
Dods 04> OB* 0OC* o b ¢ 14

<:>a=14,b:—7,c=?

Dau bang xay ra

Cach khac: Goi H 13 hinh chiéu vudng goc cua O lan mit phing
1 1 1 1

+ + =
04> OB* 0OC* OH?

Khi do 94BC 13 goc tam dién vudng nén cod
1 1

OH<OM = ——>—— =
Ma OH*~ OM*® 14

1 1 1
OAZjLOBerOC2 < H=M
dat gia tri nhé nhat khi ¥ = |

Oxyz A(3:0,0) B(L2:1) . C(2-12)

, cho ba diém , . Biét mat

phang qua B, C va thm mat clu noi tiép tir dién OABC ¢ mot vecto phap tuyén 1a (IO;a;b).
Téng 4+ 1a:

A. 2. B. 2. C. 1. D. 1.

Cau 54: Trong khong gian

Loi giai
Chon B.

Goi tim mit cAu ndi tiép tir dien O4BC 13 1(x;y:2) .
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Ta c6 phuong trinh (0BC) cx=z=0
ABC), 5x+3y+4z-15=0
(0BC) , (4BC)

Phuong trinh mit phing (

Tam ! cach déu hai mit phiang suy ra:
=z [sx+3y+dz—15) o |V T3273=0 ()
NG - 52 10x+3y—-2z-15=0 (ﬁ)

Nhan xét: hai diém 4 va O nim vé cung phia véi (a) nén loai (a).
Hai diém 4 va O nim vé khac phia (ﬂ ) nén nhan (ﬁ )

Thiy ngay mot vecto phap tuyén la (10;a;0) thi =3, b=-1 Vay a+ b=2
Phén tich: Ban chit bai toan 1a di Iap phwong trinh mit phing phéin giic “trong” ciia hai

mit phang (OBC) va (ABC).

Oxyz A(3;0;0) B(l;2;1) C(2;—1;2)Vé1 D(6;1;0)

Cau 55:Trong khong gian , cho cac diém

Goi I 14 hinh chiéu vudng goc cta C trén 4D |, Biét mat phing (BCI) c6 mot vecto phap tuyén
la (6;a;b)' Téng a+b 1y

A 2. B. 2. c. 1. D. 1.

Loi giai

Chon B.

Ta co BC= (l;_3;1) . AD = (3;1;0) . Suy ra BC 1L AD

yra (BCI) L AD AD =(3;1;0)

Su Suy ra (BCT) c6 mot véc to phap tuyén 1a

Thiy ngay mot vecto phap tuyén khac 1a (6:2;0) dodo a=2 b=0 Vay d +b=2

Cau 56: Trong khong gian Oxyz , cho ba diém A(3; 0;0), B(1;21) ,va C(2;—l;2). Tap hop tat

ca cc diém trong khong gian c6 ti s6 khoang cach dén hai mat phing (45C) va (05C) bang 2
la:

A. M6t mat phang. B. Hai mit phéng. C. Mot mit cau. D. Mot mat try.
Loi giai

Chon B.

Goi diém I(x;y ; Z) c6 ti s6 khoang cach dén hai mat phang bang 2.

Ta c6 phuong trinh (0BC) cx-2=0

Phuong trinh mét phang (ABC) ;X +3y+4z-15=0

d(1;(0BC)) 1

. d(I;(4BC)) 2

Ta co suy ra:

|x—z|_1|5x+3y+4z—15| - 5x=3y-14z+15=0
2 ) 52 <:>10|x—z|=|5x+3y+4z—15| —15x-3y+6z+15=0

Vay chon B.
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Céu 57: Trong khong gian véi hé truc toa d6 Oxyz, cho diém A(2; 2;0)’3(2;0; _2) va mit phing
(P):x+2y-z-1=0 . Goi M{(a;b;c) 1a diém thudc mat phéng (P) sao cho MA=MB v3 gbc

AMB 6 s6 do 16n nhéit. Khi d6 gid trj @+4b+¢ bing

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

Chon A.

Cach 1:

+) Vi MA=MB nén M thudc mit phang mit phing trung truc ciia doan thing AB. Ta co

phuong trinh trung truc cia 4B 1a (Q):y+z=0

x=1+3¢
(d):qy=—t

+) M thudc giao tuyén cta hai mit phang (P)(Q) nen M thudc duong thing z=t

MAMB| 1122 2141

cos B = ‘

Goi M (1+36-1:1) o g MAMB 117 -2t+5
2
— . 1
=15 min f(0)= > (=t
Khao sat ham so 117 =2¢+5 ta duoge 27 khi 11,

5

1 (L)
SuyraQMB ¢6 sb do 16n nhit khi 1T ta co I 1y,
Khi d6 gia trj ¢ +4b+c=1
Cach 2:

I 13 trung diém cua 4B = 1(2.1,-1)

{E(O, -2,-2)

MA=MB = M thuoc mat phang trung tryc caa 4B goi 1a (©)

=(0):0(x-2)+1(y-1)+1(z+1)=0
& y+z=0

Do gia thuyét Me(P)=Mea=(P)n(Q)
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vayozo1=0 T
{;Hy:oz RS y:tt (A) =M (1-3t,t,-1)
P

< Toadd M thoa man hpt

Ma 0° < ZAMI < 90° = ZAMI max <> sin ZAMI max

sin ZAMI max = AL )
Laico AM Al ¢§ dinh

= sin ZAMI max < AM min

o AM=(1=30-2) 4 (e=1) + (—r+1) =TI 42043

M
AM min<:>f(t):llt2+2t+3 min

:>f(t) min :>t=;—11

e
Vay 11 1111 11 11 11

=>T=a+4b+c=1

Cau 58: Trong khong gian véi hé truc toa dd Oxyz, xét mat cau (S) di qua hai diém

A(l; 6;2)’3(3;0;0) va ¢6 tAm thudc mit phang (P) xX=y+2=0 ban kinh cta mit cau (S) co

gi4 tri nho nhét 1a

J462 J534 218 530
A. 6 . B. 4 . c. 6 . pD. 4
Loi giai
Chon A

® ""J
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Goi H 1a trung diém cua doan théng AB,

nén H(2; 3; 1). Vecto HB = (l; _3;_1) .

Mit cau di qua A, B c6 tam M thudc mat phfmg Q)
1a mit phang trung truc cua doan thing AB

HB =(1;-3;-1) 0):x-3y+z+6=0

qua H va c6 vecto phap tuyén c6 phuong trinh (
Do tim M clia mit cau ciing thudc (P) nén M thudc duong thing (d) 1a giao cta (P) va (Q) co

vecto chi phuong * ~ (L12) va qua M, (-2;0;4) _

[.a] _ Jes

d=d(H,(d))=
Goi d 1a khoang cach tir H dén (d), , HB =11

Tacé R=MB=vHB*+MH” Nhan thdy HB khong déi, R nhé nhat khi MH nho nhit, MH nhé

) MH =HI=d = @ )
nhat khi M trung I, luc do6 6 . (I1a hinh chiéu vudng goc cua H 1én (d))
R =~HB*+IH’ :\/@+11 :ﬂ
Vay 36 6
x=1+t¢
d:qy=2-2t
Cau 59: Trong khong gian vdi hé toa do Oxyz , cho hai dudng thing F=3-t va
x=4+3t
d,:{y=3+2t
zZ= l_t A)B

. Trén duodng thang d, liy hai diém sao cho4B =3 Trén dudng thing d,

14y hai diém €L sao cho CD =4 Tinh thé tich V' cua khéi t dién ABCD .

42l 521
AV =T, B.V=2V21, C. 3. D. 6
Loi giai:
Chon B
s 2 4 gi qua diém M, (1,2;-3) va c6 vec to chi phuong (L-2;-1)
Ta c6 duong thang
4, di qua diém M, (4:3;1) va c6 vec to chi phuong t (3:2:-1)

Ta c6 duong thang

uigeli.xyz Trang 46



uigeli.xyz

[

[

S B

V16 +4+64

Ta c6 khoang cach gitra dy;d, la

Nhén xét rang d, 1d,

V=L ABCDd sin = %.3.4.\/2_ =221

Thé tich khéi t&r dién can tim 1a

Oxyz S):x2+y2+22—2x+4y+4Z:O

Cau 60: Trong khong gian v6i h¢ toa do cho mit cau (

v diém M (5271 ot duong thing thay déi qua M cit () i hai diém B Tim gid ti
16n nhét cua tong MA + MB
A. 8. B. 10 c. 27 D, 8+2V5
Loi giai
Chon C
Mit cau (S) co tam I(l;—2;—2) va ban kinh R=3. Trong khi M :\/ﬁ >3 nén M nim

ngoai hinh cau (S) .
Goi H 1a trung diém cua 4B, c6 M nam trén duong 4B va nam ngoai doan 4B nén c6
MA+ MB =2MH
Mit khac, tam giac ZHM vuong tai H{ nén MH < MI  vay MA+MB <217
Piang thire xay ra khi duong thang qua M va tdim { cua mat cau, tic 4B luc nay 1a dudong kinh
cuia mat cau.
Vay gia tri 16n nhit cua tong MA+ MB 13 2VIT

Cau 61: Cho hinh 1ap phuong ABCD.A'B'C'D' canh 4- Goi M, N 13, luot 1a trung diém cia
AC va B'C’ (tham khao hinh v& bén). Khoang cach giita hai duong thing MN va B'D' bing

A D
Y
B A
7Y I — -
B' L2 ,v’ 1
J5a a
A. V3a. B. 5 C. 3a. D. 3
Loi gidi

Chon D.
Cach 1. ( dung toa do)
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Oxyz
Dua hinh 14p phuong vao hé truc toa do sao cho

B'(0;0,0), C'(a;0;0), 4'(0; a;0), D' (a; a;0), B(0;0; a), A(0; a; a), C(a;0; a)

M (g;%; a), N (g ;0,0)= MN = (O;%a —a) = _—Za (051;2) = u, (051;2)
Taco: *) la VTCP cua
B' D'(a; a;0) = a(1;1;0) = u, BD'
*) * 1a VTCP cua

‘ul,u2 IE'N‘
d(MN;B'D") =
|u1,u2|

Cach 2.

P , C'D E=ACNP,[=ACnB'D'
Goi  la trung diém cua

d(MN;B'D")Y=d(B'D';(BDPN))=d(I;(BDPN))=h
Ta co6 : .

hoon .. . MIN
Taco  1a dod dai duong cao trong tam gidc vuong

L— 1 + 1 — 16 +L—i:>h—£
h*  MI* IE* 24 & a?

Vay

Cau 62: Trong khong gian PZ | cho mat phing (@):x-2z-3=0 va diém M(l;l;l). Goi 4 1a

diém thuoc tia OZ, B 1a hinh chiéu cua 4 1én (a). Biét rang tam giac MAB can tai M . Dién
tich ctia tam giac MAB bang:

343 3J123
A 63 B. 2 c. 2 D. 3V3.
Loi giai
Chon B.
A(0,0,a) ja>0 . Puong thang 4B di qua diém 4(0:0;4) va c6 mdt vecto chi phuong
xX=t
y=0
“ :(1;0;_1) c6 phuong trinh la: Z:a—t(teD )
3+a 3+a . a-3
=t= :B( ;0 j
Be(a) = t—q+t-3=0 2 2 2

a+1Y a-5Y
:>1+1+(a—1)2=(7j +1+( 5 j

Vi tam gidc MAB can tai M = MA=MB
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a2+2a+1+a2—10a+25

=a’-2a+1+1= 5 2 2
4 =4a"-8a+8=2a"-8a+26 =2a" =18 =a=3

= 4(0;0:3) ., B(3:0:0)
7 e S — [

1; ;1) = = (3:3:3) = S = | 4M . BM |

Cach 1: AM =(:1:=2) BM =(-2;1L:1) (40 BM | =(3:3:3) = Saun 2‘[ ] |

33

2

2 b

[503)
Cich 2: Goi 7 1 trung diém cta 4B . Taco ‘2 2/,

- (] 4

f(x,y,2)=x-z-3

Tam gidc MAB can tai M nén fA)=2f(M) = -z,-3=2.(-3)= 4(0:0:3)

S,y = HM.HB =d (M, (a))\[MA* —d* (M (@) = % /6_3 :¥

Cau 63: Cho biét c6 n mit phang véi phuong trinh tuong tmg 1a (B):x+ay+bz+c =0

(l =1 2,..,n) di qua diém M(1;2;3) va khong di qua gdc toa do 0, ddng thoi cat cac truc toa do
O0x,00,0z theo tha tu tai 4.8,C a0 cho hinh chop OABC 13 hinh chop déu. Khi d6 gia tri

R

A. 3. B. 1. C. 4. D. -1
Loi gidi
Chon D

Gia sir mat phang (P) x+ay+bz+c=0 thoa min yéu cau bai toan
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e .
4y (P)nOx = 4(-c:0:0). (P)nOy :B(O;j;OJ’ (P)nOz = 6[0;0;7]

Vi hinh chop OABC 13 hinh chop déu, suy ra 04=0B=0C
—c| |-c

b

"
Nén ta co

a = |a| - |b| =1 (do (P) khong di qua géc toa dd nén € #* 0)

+) Vi diém M (1;2;3) e(P) nén suy ra: 1+2a+3b+c=0

a=1b=-1 p; ¢ =0 truong hop nay khong thoa man do ¢ # 0

Nhu vay ta s& c6 3 mit phang thoa mén yéu cau bai toan 1an luot ing véi cac trudng hop
a:b:l’ a:b:—l Vé. a=—1,b=1

Nhan thiy néu

Vay alzl’azz—l,a3:—1 a1+a2+a3:—l-

suy ra
CAu 64:Trong khong gian hé truc 00z ho tam giac ABC ¢4 A(L O;_l),B(2;3;_l),C(_2; L1)

Phuong trinh duong thang di qua tim ciia dudng tron ngoai tiép tam giac 4BC va vudng goc véi

mit phang (4BC) la:
x-3 y-3 z-5 x y-2 z
A3 -1 5 B3 1 5.
x-1 y z+l x-3 y-2 z-5
c 1 2 2 p. 3 -1 5
Loi giai
Chon A.

Goi @ 1a duong thang can tim.
TaC6 AB:\/E’AC:\/Q,BC:M 2AABC Vuéngtai A .

Goi / 1 tam ctia dudng tron ngoai tiép tam giac 4BC =1 1a trung diém BC =1(0:2:0) .

: n=| AB,AC |=(3;-1;
Mzt phing (45€) ¢ vrpT ” [ 4B.4C =3 3),

Do dL (ABC) = VTCPcta @ 1a: * ="~ (3;_1;5).
x-3 y-3 z-5
Vay phuong trinh duong thang @ 1a: 3 -1 5
x+2 _y_z+l1
Oxyz o A(12;3) @) T
Cau 65: Trong khong gian toa do , cho diém , duong thang
(S): (x=1) +(y+2) +(z-3)" =16 (a)
va mat cau . Hoi ¢6 bao nhiéu dudng thing qua
@ (5)
vudng goc va tiép xuc voi
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A0, C.2. D. Vo sb.

=

Loi giai
Chon B.

Goi VTCP (A) I ﬁ:(a;b;c),a2 +b*+c* >0

Mat ciu (S): Tam [(l;_2;3)’R =4

4= (0;4;0) ’ [ﬁ,ﬂ = (4c;0;—4a)' _

d(1;(8))= M =4

S+ =+ b+ < b=0
Ma vrcp (4) vudng goc VTCP (A) hen a+3b-2c=0 < a=2c.

Chon ¢=1=a=2 Nénco 1 VICP cia phuong trinh duong thing (4) . Vay c¢6 1 PT thda.

B(1;2;-

Oxyz ’ 5), duong thang ():

Cau 66: Trong khong gian toa do , cho diém

x—6 _y- 5 z+1 s , ,
1 4 -1 va mit cau (5): (x—l) +(y—2) +(Z+1) =4. Hoi c6 bao nhiéu duong

thang (4) qua B, vudng goc () va tiép xuc véi (S)

A0, B.1. C.2. D. V& sb.
Loi gidi

Chon C.

Goi VTCP (A) " ﬁ:(a;b;c),a2 +b*+c* >0

Mit cau (8): papy {(L2-1),R=4

1B = (0;0,-4) [E,ﬂ =(4b;—4a;0) .

Ta c6 VTCP () vuong goc VTCP (4) nén d+4b—c=0 Sc=a+4b,

1(1:0)- \[ﬂ‘? ‘u]

A+ b =2a 1 b+ 2 <:>4(a2+b2)=a2+b2+(a+4b)2

_41\/5])

S a=
o248 -8ab-13> =0 T 3
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Chon b=2=a=4+42 . Nén c6 2 VTCP ctia phuong trinh dudng thing (A) Vay c6 2 PT
thoa.

Cau 67: Trong khong gian toa do Oxyz , cho diém C(O;6;_5), duong thang (d):
x—6 y-5 z+I

2 2 2
-1 2 5 va mit cdu (5): (X+2) +(y—6) +(Z+5) :7. Hoi c6 bao nhiéu duong

thang (A) qua €', vudng goc () va tiép xtic véi (5)

A0 B.1. C.2. D. V& sb.
Loi giai

Chon A.

Goi VTCP (A) " ﬁ:(a;b;c),a2 +b*+c* >0

Mt ciu (8)t papy 1 (-2:6:-5), R =7

IC =(2;0;0) [ﬁ,ﬂz(o;—zc;zb)'

Ta c6 VICP () vudng goc VTCP (4) nén —@+2b+5c¢=0 < a=2b+5c

‘ IC,u
[ . ] :ﬁ 2, 2 2
‘u‘ b1 =JINE 1 b 1 @3([9 +c )+7(2b+5c) =0
< 316" +140bc +178¢* =0 ¢4 nghiém 6 =¢=0 = a=0 khong thoa man diéu kién VTCP ¥
Vay khong co6 PT thoa.

d(1;(4))=

x=1+t
y=—1+t¢

z=3-1 . Trong tét

Ciu 68: Trong khong gian 97 | cho diém A(l;l;l)vé duong thang (d).
I \ 2 . A ~ O % \ 2 (d) (d ) \ \ 2 \ .

ca cac duong thang di qua goc toa d6 V', cat duong thang , © 17]a duong thang ma khoang

cach dén 4 1a 16n nhét, (d,) 1a dudng thang ma khoang cach dén 4 1a nho nhat. Tinh cosin goc

giita hai duong thang (d)) va (d;) .

NG
4

&
-

1
A. 0. B. 2. C.

Loi giai
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Chon A.

Goi (P) 1a mit phang chira (@) ya di qua© : (P)1x=2y-z=0

Goi H 13 hinh chiéu vudng goc cia 4 1ém mit phang (P)

1

2 —
2)=>O0H = 4:1;2) =—u
=) @) =

4
= H(—;
(3

1.
3
(d>) 1a duong thang qua Ova H Suyra () c6 mot VICP *1 = (4:1;2).

Goi B 1a giao diém cua (d) yy (dy) => B(+1;-1+13-1) => OB =(1+6-1+16:3-1)
. e A ake (dy) SO
Khoang cach tir 4 dén “ "2/ 16n nhat khi

OA Ld, <=>0A0B=0 c—s ;= _3 => OB = (~2:—4;6)

= (dz)cé mot VICP H2 = (1,2-3)
cos(d,,d,) = M =
Ta c6 |y [ [, |
Vay chon A.
d-X_Y- 1 z+1
Cau 69: Trong khéng gian Oxyz , cho duong thing 1 2 -1 i hai diém A(LL-2) ,

B(-102) A

. Goi A, duong thing qua A , vudng goc voi d sa0 cho khoang céach tur B i B 1a
nho nht va A, 1a duong thang qua A , cat d sa0 cho khoang cach tu B tsi A, 12 nho nhat. Tinh

cosin goc giita hai duong thang A, va A2.

J15 25\1767 V2 4126
A, TS B. 1767 c. 4 D. 64
Loi gii
Chon B.
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Goi (P) 12 mit phiang di qua A va vuong goéc voi d Goi H 13 hinh chiéu vuong gbc cia B
len (P) . Kni do, duomg thing 21 di qua 4 va H théa YCBT.

182
: H(—;—;—j AT -
Taco: (P)iX+2y=2-5=0(, "\3'3'3) Alcém(f)tVTCP: by =3AH =(-258)

Goi Q) 12 mat phang di qua A vachia @ . Goi K 13 hinh chiéu vuong goc cua B 1en (Q)

Khi do, dudng thing 22 di qua 4 va K thea YCBT

_—

Ta co: (Q):x+2+1=0 va K(_Z;O'l). A, c6 mot VICP: = AK =(-3-13)

luu, | 25V1767

| |uy | 1767

cos(A,A,) =

Vay chon B

x+1 y z+1
0 e - AL2-D)
Cau 70: Trong khong gian “*Y? | Cho duong thang 2 3 -1 vahai diém v

B(3-1-5)

. Goi d duong thang di qua diém A va cat duong thang A sa0 cho khoang cach tu

B ¢én duong thing d 13 16n nhét. Tinh cosin goc giita hai dudng thing A vad |

V406 3 ENET
A. 406 B. 0. c. 4. D. I3
Loi giai
Chon D.

Giasir d cit A tai M=>M(1+2636-1-1) AM = (—2+2t;3t— 2—t),AB = (2-3-4)

2

Goi H 14 hinh chiéu cia B trén @ . Khi do, AB:A)=BH <BA ;50 d(B.d) 151 b bing

pASH=ASAM L AB SAMAB=0ot=2

= d s motvrcp : Yo =AM =12-1)

A c6 mot vICp : th=(%3-1)
cos(A,d) = |_,u1u2_|. = 32l
| U, || u, | 13

Ta c6
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Vay chon D

Cau 71: Trong khong gian véi hé toa do Oxyz , cho tam giac nhon ABC ¢4 H(2;2;1);

8,4,8}
( 333 ; 0(0:0:0) lan Iwot 1a hinh chiéu vudng goc cua 4.B,C yen cac canh

BC,CA, 4B Puong thang d gi qua 4 va vudng goc véi mit phang (45C) c6 phuong trinh la:

8 2

d:x+4:y+lzz—1. d;x_gzy_gzszg.
A 1 -2 2 B 1 -2 2

Gt 17w

PRACTES Y gi2oy=6_z=6
C. 1 -2 2 p. 1 2 2

Loi gidi:

Chon A.

Cach 1: Toado ! : OH =3,0K =4,HK =5. Goi ! 1a tryc thm tam giac ABC.

4.2+5.O+3.(—8j
3 ~0

= 12

3.ﬁ+4.2+5.0
J’1:—3 > =1 = 1(0;L;1).

3.§+4.1+5.0

7 =—3— =1

12

Ta co:
x =2t
FI:(2;I;O):>(A): y=1+t
z=1
AelH = A(2t;1+1;1)
OAO0I =0 =1t=-2
A(-4-L1)ed X+4 y+l z-1
—»_|:—»— _ A :>( ): = ~ = .
u, =| OI,0H |=(-1;2;-2) 1 2 2

Suy ra

Cach 2: VTPT cta (4BC) T [OH, OK} = 4(1;—2;2)'

vi OH.OK =0= HOK =90°

—_—

O,n =@=§(—2;1;2):>(a):—2x+y+2z=o

Goi (a) 1a mat phang di qua ’
Goi (ﬁ) 1a mat phang di qua 0., :OH:(2;2;1):>(a):2x+2y+z:0.
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Ta cod d(A’(a)):d(A’(ﬁ)), dbi chiéu 4 phuong an 4,8,C.D thy A(_4;_1;1) thoa man. Vay
chon A
Cau 72: Trong khong gian véi hé toa do Oxyz , cho tam gidc nhon ABC ¢ H(2 2;1);

8_4_8)
( 3°373), O(0:0:0) 13 juot 1a hinh chiéu vuong gée cia AB:C

trén cac canh

BC,CA, 4B Pudng thing d di qua 4 va vudng goc véi mat phang (4BC) c6 phuong trinh la:

8 2
goxt4_y+l_z-1 PR N WY
A 1 -2 2 B. 1 -2 2
d: 9 - 9 - 9. d:£=y—_6=z_6.
C. 1 -2 2 p. 1 2 2
Loi giai:
Chon A.
Cach 1: Toa do I : OH =3,0K =4, HK =5. Goi ! 1a tryc tm tam giac 4BC.
4.2+5.0+3.(—8j
X, = 3 =0
! 12
3.:+4.2+5.0
S E— =1(0;1;1).
Yr 12 ( )
8
3.-+4.1+5.0
21:—3 =1
12
Ta co:
x =2t
m:(Z;l;O):(A): y=1+t¢
z=1
AelH = A(26;1+11)
OAOI =0 = t=-2
A(_4;_1;1)€d :>( )_x+4_y+1_z—1
u, =[ OL,OH |=(-1;2,-2) 1 2 2

Suy ra
Ciich 2: VTPT cia (45€) 13"~ | OH,0K | = 4(6-2:2)
Vi ﬁ.ﬁzO:@OK:%o'

O,E=07<=%(—2;1;2):>(a):—2x+y+2z=o

Goi (a) 12 mat phang di qua

Goi (B) I mat phing di qua 0" =OH =(2:2:1)= (a):2x+2y+z=0
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Ta cod d(A’(a)):d(A’(ﬁ)), dbi chiéu 4 phuong an 4,8,C.D thy A(_4;_1;1) thoa man. Vay
chon A

Cau 73: Trong khong gian voi hé toa 46 97 | cho hai diém A(-1,2:3) va 3(3;_1;2). Piém

M thoa man MAMA=4MB.MB ¢4 toa do la:

(i-o-lj (l.i.éj
A N33 p. (-41) c.\'2°4)

Loi giai.
Chon B.

R = =B B i
Tur gia thiet MA.MA = 4MB.MB MA nén ba diém > * thang hang va “*

4MB
nam cung phia so v6i diem M do M4 duong.

——\2 ——\2
Lai c6 MAMA = 4MBMB = (MAMA) =(4MBMB) o, pyp — 16MB* <> MA=2MB

Vay B la trung diém ciia M4 . Khi d6 ta duoc toa o diém M (7:-4:1) .

Cau 74: Trong khong gian vdi h¢ toa do Oxyz , cho hai diém A(1;2;3) va B(S; O;l). Piém M
thoa man MAMA=—-4MB.MB 4 toa do la:

(E.%.ij (212)
A, (3382) g, (7-41). c.\3733) p.\9°9°9)
Loi giai.
Chon C.
R A= 2MB g v Py
T gia thiét MA.MA =4MB.MB MA nén ba diém >4 P thing hang va 4
—4MB

nam khac phia so voi diém M do MA  am.

N2 —\2
Lai c6 MAMA=-4MB.MB = (MAMA) =(4MBMB) 114t _16MB* < MA=2MB _

= MA=-2MB
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11

M

3

l—x=-2(5- 2

xX= (5 x) o y=§

2-y=-2(0-y) 5

. 1y — = — zZ==

Goi toa do M (%737) i go 372=72(1-2) 3

Cau 75: Trong khong gian O%7 | cho hai diém 4335 BL=LD. ppyone trinh mit phing

(P) c6 dang ax+by+cz-1=0 , biét M,N 14n luot 13 hinh chiéu cua 4,B trén (P) va

AM=§ BN:E
3 . 3 Tinh @a+b+co

2

A4 B. 9. QS. D.7.
Loi giai
Chon C.

AB=6< AM = 20 ) (P)
+) 3 = 4B cung phia déi voi

AM ¢BN:>ABm(P):I(Z;—E;§j
+) 9 99

7 135

10=14=10/B (9 9 9]

IA_AM 20 3
)

?;IBZEZHEMEN:(P)J_AB

N
I

7 135

2

+) (P)g; qua (9 ? 9j nhén AB(-2-4-4) lam véc to phap tuyén
= pt(P):x+2y+2z+1=0 — ;1 prc=5.

Cau 76: Trong khong gian véi hé toa do Oxyz , cho A(a;0;0), B(0;5;0), C(0;05c) vai 4 b ¢
duong. Biét 4 B> C di dong trén cac tia O% 09> 07 a0 cho @+b+c =2 Biét ring khi % b ¢

thay ddi thi quy tich tam hinh ciu ngoai tiép t& dien O4BC thuoc mat phing (P) o6 dinh. Tinh

khoang céch tur M (2016,0,0) t6i mat phang (P)
2014 2015 2016
A. 2017, B. V3 . c. V3. p. V3
Loi gidi
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Chon C.

+) Goi (a) , (B), (y) lan lwot 14 mit phang trung truc cua cac doan 04,08,0C

a a a
a):x——=0 (B):y—==0;(y):z—==0.

+) Goi I 13 tAm mit cAu ngoai tiép tir dién O-4BC thi I=(c)(B)N(v) .

(z.z.zj
Tim duoc 222
a b c
a+b+c=2—+—+—=1 . _
+) 2 2 2 ,dodéIE(P).x+y+Z—l
_|2016-1 2015

A0 () -

Cau 77: Trong khong gian voi hé toa do OXz, cho céc diém
1 2 3
—+—+—=".

A(a;0,0), B(0;0;0), C(0;0;¢),

trong @6 @>0 b6>0 ¢>0 3 a b ¢ Biét mat phang (4BC) tiép xtic v6i mit cau

72
S):(x=1)Y+(y=2) +(z-3) ==.
(9):(=) +(r=2) +(z3) 7 Tinh thé tich cua khéi tir dign O-4BC-

2
9

3 5
.8 p. 6

1
A B. 6 C
Loi giai
Chon A.

(4BC):=+Z 121,
+) Ta ¢6 a b c

yMit ciu ) 6 tam T E23) Ui ban kinh 7

(4BC ()= d(I;(4BC))=R g2 p 2

+) Mit phang ) tiép xuc voi

+) Ap dung BDT Bunhiacopski ta c¢6

2
v ey L LY (12 3y 11 17
(r+2 +3)(?+b—2+c—2z +24+2| =7 .
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123
[
S3a b ¢ ©<a=2,b=1c=—,
1 23 1 2
I4 " " _+_+_:7 VOABC:_abC:_.
+) Dau = "xayra a b c khi do 6 9

Céu 78: Phuong trinh ctia mat phang nao sau day di qua diém M (1,2;3) va cit ba tia Ox Oy ,
Oz 13n luot tai 4,8, C sao cho thé tich tt dién OABC nho nhat?

Al 6x+3y+22+18:0_ B. 6x+3y+3z—21=0'
c. 6x+3y+3z+21=0 p, 0x+3y+2z-18=0
Loi giai
Chon D.
_+X+£—l
Haiase (ABC) . a b ¢ ygi Ala0:0), BO; b; 0),C(0; 0; ), (a, b, ¢ >0)
1
. V =—abc
Thé tich tir dign O-ABC . 6
+)
l+£+§—1
i M(1;2;3) thude (ABC): a b ¢

1:l+z+§233,/ 6 :1227'6:>labc227
+)Tach: ¢ b ¢ abc abc 6 =V 227

1 2 1 =3
<:>V=27<:>—=—=§=—<:> b=6
a b ¢ 3 g
+) V dat gié tri nho nhét €=
) Vay (ABC). 6x+3y+2z-18=0
d.x—3_y+1_z—4 d.x—2_y—4_z+3
Cau 79: Cho hai duong thing chéo nhau o -1 1 va ) -1 4
Phuong trinh duong vudng goc chung cua 4, va d, la:
x=7 y-3 z+9 x-3 y-1 z-1
A 3 2 -1 B. 3 2 -1
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x=1_ y-1 z-2 x+7 y+3 z-9
c. 3 2 -1 D. 3 2 -1

Loi giai

GRORIC! Gia st 4 cat Diva b i 17

Ied, J(2+2u;4—u;—3+4u)
S a )

Ta co uy ra I(3+t;—1—t;4+t),Jea’2 suy r

Suy ra (u—t-L-u+t+54u—1-7)

INg

1
1

_:
=
| |

1

(-3;-2:1)

ulu,

Goi ¥ 1a véc to chi phuong cta duong thang d. Suy ra {

2u—t-1_ —u+t+5 4u—t-7

Suy ra 1J cung phuong voi ¥, suyra =3 -2 1
—Tu+5t=-17 u=-1
= = I(1;1;2)
Tu—t=9 t=-2
Suy ra
x—=1 y-1 z-2
Vay phuong trinh dwong vuéng goc chung la 3 2 -1
d_x—2_y+1_z—3 d_x—2_y—4_z+3
Cau 80: Cho hai duong thang chéo nhau o2 -1 1 ova 1 -1 3
Phuong trinh duong vudng goc chung cua d, va d, la:
x=7 y-3 z+9 x-3 y-1 z-1
AL 5 2 -1 B. 2 5 1
x:£+2t
5
8
=—+5¢ .
775
=2, x+7_y+3_z-9
cl 9 p. 5 2 -l
d_x—3_y+l_z—4 d_x—2_y—4_z+3
CAu 81: Cho hai duong thang chéo nhau V3 -1 1 va = 2 -1 2

Phuong trinh dudng vudng goc chung cua d, va d, la:
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x=7 y-3 z+9 x-3 y-1 z-1
AL 4 -1 B. 4 -1 -1’

x—=12 y+4 z-7 x+7 y+3 z-9
c. 1 4 1 p. -1 -4 -1

Oxyz M(1;1;-2)

Cau 82: Trong khong gian véi hé toa do cho dudng thing (A) g qua song song
J x+1 y-1 z-1

va cit duong thang -2 1 3 . Phuong trinh cua

v6i mit phiang (P):x—y—-z-1=0

duong thang (A) ja;
x+1 y+1 z-2 x—1 y-1 z+2
A, 2 5 -3 B. 2 5 -3

x+5 y+3 z

c. 2 1 -l D. 2 5 3

Chon B.

Gia st diém N(1=261461430) 4, giao diém ctia (&) yad,

_ MN = (=2t -2;t;3t+3)

— - 5 — 1 51 -
MNn=0&t=—— MN =(——;——;=)=>uar =(2;5;-3
Vi) /(P nen ta co: 6 = ( 36 2) o=l )
x—=1 y-1 z+2
=> phuong trinh cua (A) a2 5 -3
Cau 83: Trong khong gian vdi hé toa do Oxyz, cho diém A(l; 0;2) va duong thang
d:x_—l:Z:z+1
1 1 2 viét phuong trinh duong thing (A) & qua 4, vudng goc va cit d.
A~x_1_Z_Z_2 A.x—l_l_z—Z
A L1 1 B. ! 1 -1
A‘x—l_l_z—Z A_x—l_l_z—Z
c. 2 2 1 p. 1 =3 1
d_x—l_z_z+2
Cau 84: Trong khong gian véi hé truc toa do Oxyz’,cho duong thang 2 I -3 vadiém

AL-L-3) Phuong trinh chinh tic cua duong thing A di qua 4, vudng goc va cat dudng thing
d 1a
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x-1 y+1 z+3 x—1 y+1 z+3
A, 2 1 -3 B. 1 4 2
x-1 y+1 z+3 x—1 y+1 z+3
c. 2 -1 1 p. 1 1 1
Cau 85: Trong khong gian véi hé toa do OX)Z, cho hai didm A(1;5,0), B(3:3;6) va duong thang
x=-1+2¢
d:iy=1-t
z=2t

. Mot diém M thay dbi trén d  sao cho chu vi tam giac ABM nho nhét. Khi d6
toa do diém M va chu vi tam giac ABM 13

A M(10:2), P=211+429 B M (1:2:2), P=2(V11+29)

c. M(1:2:2), P=\11+29 b M (1:0;2), P=2(11++29)
Loi gidi

Chon D.

Cich 1. Phuong phap tric nghiém

M (1;0;2) B,C.

- Kiém tra thiy chi c6 diém thuoc ¢ nén lai phuong an

- Voi M(1:0:2) tinh chi vi tam gidc 4BM suy ra chon D.
Cach 2.

M (=1+28;1-1;2¢)

- Lay diém thudc 9-

_ Tinh chu vi tam gidc ABM : P=9¢" +20 +9¢* =36t +56 + 2411

:\/(3t)2 +(245) +\/(6—3t)2 +(245) +2411
Z\/(3t+6—3t)2+(2«/§+2\/§)2 +2411=2(V29 ++11).

(dung BDT vecto)

3 25

’ o——="r20c1=1=M(1;0;2)
Dau bang xay ra 6-3 25 . Chon D.
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g2l rE2
-2

zZ
Oxyz 1 2 vadidm

Cau 86: Trong khong gian voi hé toa do , cho duong thang
AL 4;2). Goi (@) 12 mit phang chira d sao cho khoang cach tir 4 dén (@) 16n nhat. Mat

phang (@) c6 mot vécto phap tuyén 1a

A Ma=(5-2:6) B M =(52:4) C n,=(10;22-1) 1, =(10;-6;13)
Loi giai
Chon C
) : d( A4 =d(A4;,d .
Ta co d(a) :d(A,(a))Sd(A,d) - ( (a))’"“" ( ) Khi hinh chiéu cua 4 trén @

ciing 14 hinh chiéu ciia 4 trén (05).
Goi H 13 hinh chiéu vudng goc cua 4 trén 4 .
x=1 y+2 =z
Taes €T T Ty s H(1- 224 120)

AH Ld = AHu; =0 (1) (ygi “a 1a mot vécto chi phuong cia 9)

Ta o6 E(—zz;t—@zr—z); Z,:(—z;l;z).

Viy mit phang (a) c6 mot vécto phap tuyén 1a
= E(l 0,22; _1) cling 14 mot véc to phap tuyén ctia mét phang (a) .

Cau 87: Trong khong gian véi h¢ toa do Oxyz , cho hai diém M(_1;2;4) va N(O; 1;5). Goi (P)
1a mat phang di qua M sao cho khoang céach tir N ¢én (P) 1a 16n nhét. Khi d6, khoang cach d

tr O dén mat phing (P) bang bao nhiéu?

V3 1 1
d=— d== d=——
A 3. B.d=13. c. 3. D. V3
Loi gigi
Chgn A
racs M E(P) = d(M(P) <MV = d(MI(P)) =MV | L (P),
Vay (7) qua M(=12:4) 4 s mot véc to phap tuyén 1a MN =(-11)
Phuong trinh mat phing (P):1.(x+1)—1.(y—2)+1(z—4)=0@x_y_kz_l:().
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Vay
Cau 88: Trong khong gian voi hé toa d6 %7, cho diém A(3:2:-1) va duong thang
x=t
d:qy=t (tel)
z=l+t phuong trinh mat phang (P) chira @ sao cho khoang cach tir 4 dén (P) la
16n nhat.

&2x+y—3z+3:0. B. Xt2y—z-1=0  3x+2y-z+1=0  2x-y-3z+3=0

Loi giai
Chon A

o 4 € (P) = d(4(P)zd(a:d) = d(4(P)),, =d(4d)

Ta Khi hinh chiéu ctia 4 trén 9

ciing I3 hinh chiéu cta 4 tren (©).
Goi H 13 hinh chiéu vudng goc cua 4 trén 4 .
x=t
Hed:{y=t

Ta o6 z:1+t:H(t;t;1+t)_

AH L d = AHu, =0

(1) (v6i % 1a mét vécto chi phuong cua @)

Ta cé ﬁ(f—3;t—2;t+2); Zz(l;l;l).

Tir (l):>t—3+t—2+t+2=0 =3-3=0¢=1 <:>H(l;1;2)

Véy mit phing (P) qua H(1:1,2) va c6 mot vécto phap tuyén 1a AH =(-2;-1;3) '

Phuong trinh mét phang (P):=2.(x=1)=1.(y=1)+3.(2-2) =0 & 2x+ y -3z +3 =0

Cau 89: Trong khong gian véi h¢ toa do O ¢ho mit phang (P):2x=y=z+1=0 43 naj diém
AZLD, B(33:2). pigm M(@:0:0) ygi b>0 pim trong mat phang (P) sa0 choOM L AB 3
MA =26 . Gia trj ctia tdng @ +b+¢ bing:
A. 0. B. 4. C. 2. D. 2.

Loi giai
Chon D.

OM =(a;b;c) 5 AB=(1;2;1)
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2a-b-c+1=0
a+2b+c=0
2 2 2
Tir gia thiét ta c6 hé phuong trinh (472" F (=D +(e=1)7=26
2a-b+1=c Sa+2=c
= 3a+b+1=0 = b=-3a-1
(@=2+(b-1+(c=17 =26 |(a=2) +(b=1)" +(c=1)’ =26

-1
a<—
(Vi b <0 ngn 3 ') Tir hé trén ta suy ra phuong trinh:

a=-1

(a—2) +(-3a-2) +(5a+1)* =26=35a" +18a—-17=0= 17
a=—

35

-1
a<—

Kéthop véididukien 3 taduge 4= 1=0=2.c=3 pep at+b+e=-2,

Cau 90: Trong khong gian véi hé truc toa do Oz o mit phang (P)ix+y-z-1=0 B, diém
A2;0:1), BALLY) 3 1(0:153) pigm M(@:0:) hyoe mat phang ©) sao cho IM L AB va
AM :3\/5. Tinh téng S =@ +b+¢ biétring >0,

A, 3. B. 9 c. 9. oL
Loi giai
Chon B.
Taco: AB=(=11,0) 3 IM =(@:b=1;c=3)
a+b—c—1:O

2, 72 2
Lap luén tuong ty, ta c6 hé phuong trinh: (@=2)"+b"+(c-D) =18

a=-1b=0,c=-2

a=2,b=3,c=4 M(2;3;4)

Giai ra ta duoc , do 5>0 ngn ta nhan duoc

Cau 91: Trong khong gian v6i hé toa do PPZ , cho hai diém A3 L2):B(=310) y3 mat phing

(P)ix+y+3z=-14=0 Goi M 13 diém thuoe () sao cho AAMB vuong tai M . Khoang céch tur
M dén (OX) bang:

Al L B. 5. C. 4. D. 3.
Loi giai
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Chon C.
Ta co: AMB =90° suy ra M thudc mit cau (S) duong kinh 4B .

: 10,0,y &= S

Goi ! 1a trung diém 4B | khi d6 (0:0:1) vy 2 )

Ta tinh dugc d(I;(P)=11=R suy ra (P) ya mat cau (5) tiép xtic nhau hay M 14 tiép diém
cia ) va (5), Vay M 1a hinh chiéu cta / trén (7).

=t
t

,tel

< =

Phuong trinh dudng thing qua I va vuong goc véi F) 1a: ¥~ 1+3¢
=t

4

z=1+3¢

= R
Il

Toa d6 cua M 1a nghiém ctia hé phuong trinh: x+y+3z-14=0 suyra /= 1

Suy ra M(;1;4) = d(M;(Oxy)) =4

Oxyz P):x_2y+z+4zovéhai

Cau 92: Trong khong gian v6i hé toa do , cho mit phang (
diém A(1;2;_1), B(_l; 0;3). Mt cau (S) co tam I(a;b;c) tiép xuc voi mat phfmg (P) tai 4
va di qua diém B . Gia tri ctia tich @b¢ bang

A3, B.~© C. 4. D. 2

Chon B

Do 4 (L2:-1)<(P) va mat céu(S)tiép xtc voi (P) tai 4 nén c6 tim / nam trén duong thang

d 13 dudng thing qua I va vudng goc véi (P)

x=1+¢
d:qy=2-2t
z=—1+¢

Phuong trinh dudng thang
= I(1+6,2-2t;-1+1)

Do mit cau (5) qua B nén
l+1-2(2-20)-1+1+4

d(1;(P))=1B < - J2=1) +(22+20) +(41)
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V6l =61’ —12¢+24 < t=2
= 1(3;-2;1)= abc=—6

(8):(x=1) +(y-2) +(2-3)" =9

. Goi H 13 hinh chiéu vudng goc cua { trén (P)

Oxyz

Cau 93: Trong khong gian véi hé toa do , cho mit cau

am 7 va mit phing (F):2X+2y—2+24=0

Piém M thuoc (5) sao cho doan MH ¢4 dd dai 16n nhét. Tim toa do diém M .

A M(-10:4) g M (0:1:2) Q.M(3;4;2)‘ p. M(41:2)
Loi giai
Chon C
Ta c6 tam I(k 2;3) va ban kinh R=3_ Do d (1;(P)) =9>R nén mit phang (P) khong cat mit

cau (S) Do H 1a hinh chiéu cia / 1én (P) va MH 16n nhatnén M 1a giao diém cua dudng
thang IH v&i mp (P)
IH=n, = (2;2;-1)

x=1+2¢
y=2+2t

Phuong trinh duong thing 7H 1a \* 7~ 3t

Giao diém cita 1H véi (5); 97 =9 < 1=+1= M (342) [ M; (-1:0,4)
MH=d(M;(P))=12 M,H =d(M,;(P))=6

Vay diém can tim 1a M (3; 4;2).
CAau 94: Trong khong gian voi hé tryc toa do OXyZ  ¢ho mit ciu
x=5+t
d:qy=-2-4¢
) 2, 2 _ —_1—
(S):X*+y +2 +ax+by+cz+d =0 cébénkinhR:\/E’ dudng thing z=—1-4¢ VA mit
(P):3x—y—3z—1:0. {a; b; c; d}

phing Trong cac s6 theo thtr ty dudi day, sb nao thoa man

a+b+c+d=43

(P)?

> dong thoi tam ! cua (5) thudc duong thing ¢ va () tiép xtc mat phing

—6;-12;-14; 75} 6;10;20; 7} ~10;4;2; 47}

_ Bd , c {35629

Al
Loi giai

7

Dap an A
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Ta cb led = 1(5+1;2—41,-1-41)

d(l;(P)):sz/ﬁc|19+19t|:19<:>{i:

Do (S) tiép xtic véi ( ) nén

a b c

Mat khac (S) co tam ( 22 2);bélnkinh

2 2 2
RJ’)TC[@

Xét khi t=0= 1(5;_2;—1)3 {a;b;C;d} = {—10;4; 2;47}

2 2 2
aEbre g9
Do nén ta loai truong hop nay

setkhi [=22 {a;b;c;d} = {-6;-12;-14;75}

2 2 2
atbite i 1
Do 4 nén thoa .

Oxyz

Cau 95: Trong khong gian vdi hé truc toa do , cho duong théng A di qua géc toa do O va

1(0; 1;1). Goi S 1a tap hop cac diém nam trén mat phang (OXy), cach duong thaing A mot

diém

khoang bang 6. Tinh dién tich hinh phang gi¢i han bai S .

A, 367 B. 36327 c. 1827 D. 187
Loi giai

Chon B.

Puong thiing A 6 vecto chi phuong = (% 1) va di qua géc toa dg O (%%0),

Goi M (a;5;0) 1a diém thudc mit phang (Oxy ), cach A mot khoang bang 6.

d(M’A):@:\/2az+b2 a’ bz_1
Ta co: ‘u‘ ‘/E . Ta duoc: 2a* +b* =36 ©£+5_ .

Nhu vay tap hop diém M 1a elip (E) trong mit phang toa do (Oxy ), c6 phuong trinh:

2 2

Lo ‘ 2 :
36 72 nénco nira do dai cac truc 1an luot 1a © va V2 ¢4 dién tich bang:

7.6.632 =362
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OXVZ ¢ho ba diém A(a;O;O), B(O;b;O)’ C(0:0:¢) i

Cau 96: Trong khong gian vdi hé toa do

1.2_3j
a b c¢>0_ Biét rang mit phing (4BC) di qua diém (7 77) va tidp xtic v6i mit chu
72 I 1 1

S):(x=1V +(y=2) +(z-3) == T=—4— 4
R R o

r=1 r=7
A.T=14, B. 7. c.T=7. D. 2.

Loi giai

Chon D.

Mit phang (4BC) di qua ba diém A(a;O;O), B(0;5:0) , C(0:0:¢) nén c6 phuong trinh la

—+=+—=1
a b c
M(l;%;é]e(ABC) l+g+§:7
Ta cod 7T nén @ b ¢ .
e 2
Mit cau (S) cO tam 1(1;2;3) va ban kinh T
1 2 3
+b+c_l‘ 72 1 1 1 7
d(1,(4BC))=R < 12 S 227
Q(( ))<:>111 7 a4 b 2
(4BC) g xiic voi (5) a b
2 2 2
Cau 97: Trong khong gian vdi hé toa do Oxyz cho mit cau (S).(x—l) +(y+1) +(Z_2) =16

ez A(L2; v M 2. g \ AT A ~ . v < <, A
va diém (& ’3). Ba mit phang thay doi di qua 4 va d6i mot vudng goc voi nhau, cat mat cau
theo ba duong tron. Tinh tong dién tich ctia ba duong tron twong tng do.

A, 107 B. 387 C. 337 D. 367
Loi giai

Chon B.

Cach 1:

Nhan xét:
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Z
| D 1,
3 I
7 )
®) | pt y
N
X (P)

Gia sir ba mat mit phang cung di qua 4 d6i mot vuéng goc voi nhau la (P)’(Q)’ (R) .

Vé6i diém  batky, ha 1, 10, 1, 1an Iuot vudng goc voi ba mit phiang (P).(2)-(R) thi ta luon

oo =17+ 1L+ 0I5 (1)

That vay , ta chon hé truc toa do Oz 51 O0=A4 pa truc 9507 15 luot 12 ba giao tuyén

ctia ba mit phing (P)’(Q)’(R).

I(a;b;c) thi:

Khi d6 toa do
2 =a?+ b+ =d (4(Dz))+d* (4;(Ixz))+d* (4;(Ixy))

hay I =11+ 11 + 11

1

Vay ( ) dugc ching minh.

Ap dung gidi bai :

Mit cau () co tim 1(1-12) vaco ban kinh ¥ =4.

4=(0:31) = 14=+10
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Gia st ba mit mit phang cung di qua 4 d6i mot vudng goc v6i nhau 1a (P)’(Q)’ (R) va cat mat

cAu (S) theo ba duong tron lan luot 1a (Cl), (Cz), (C3).

Goi 1, va 1273 13n luot 1a tAm va ban kinh cta (Cl), (Cz), (C3).

2 2 2 2
Khi d(,):IIlL(P):Hl t=rt == oI

, r2:r2_1122 =t =17
Tuong tu co: va 3 3.

2 gr2 2 2
Theo nhan xét & trén ta co: A =17 + 1L + 1

Ta co tong dién tich cac duong tron 1

S=7r(r12+r22+r32):7r(r2—1112 +rt =1 + 7 —1132)
=n[3r2—(ﬂf+nf+nf)]
=7 (3r° —147)=38x

Cach 2:

bat biét hoa : Gia sur c6 3 duong tron (Sl) ; (SZ) ; (S3) nhu hinh bén trong do6 (Sl) ; (Sz) déu

1a duong tron 16n c6 ban kinh 1a 4.
I1(1,-1;2) . A(1;2;3)

r=16-10 =+/6

suy ra 14=+10 : R=4_ Suy ra ban kinh hinh tron (53) la

2
e 71.42+7r.42+7r.(\/g) — 387
Tong dién tich céc hinh tron la: )
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Cau 98: Trong khong gian véi hé toa do OX)Z cho didm A(2;1;3) va mat phang
(P):x+my+(2m+1)z—m—2=0’ M 13 tham sb. Goi H (a;bic) 1a hinh chiéu vuéng goc cua

diém 4 tren (P)_Tinh a+b khi khoang cach tir diém 4 dén (©) 1on nhét ?

1 3
a+b=—-— a+b=—
A. 2 B.a+tb=2 C.a+b=0 D. 2
Loi giai
Chon D.
Cach 1:
6m+3 2
d(A,(P))z |2 | :dz(A,(P)):36m2+36m+9
Ta c6 NSmT+4m+2 Sm™+4m+2
36m” +36m+9 , B —36m* +54m+36
s f(m)= Sm’ +4m+2 =/m)= (51112+4m+2)2
Xét ham so
me_L
f'(m)=0< 2
m=2
BBT
' 1
m —aD _E 2 +a0
f'(m) - 0 + 0 -

36 15
f(m]?\ /?\ 9
0 J—
2

m=2:>(P):x+2y+52—4:O

Ham s6 dat GTLN khi
x=2+t
y=14+2t
Puong thin A qua 4 v vuong goe véi (©) ¢ phuong trinh 1a 17 =3+
HeA:>H(2+t;1+2t;3+5t)
1 3 1 3
He(P):>2+t+2(1+2t)+5(3+5t)—4:0:;:_53H E;O;E gibo
2

Cach 2:
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7
/
A/\ K H'a_ﬁ\ /
ry -
P .\I S

Goi M (x;y g Z) 1 diém c¢b dinh thudc mat phéng (P)

Ta c6 x+my+(2m+l)z—m—2=O,Vm

<:>m(y+2z—2)+x+z—2=0,‘v’m

x+z-2=0 N
X +2z-1=0 )
= toa d0 diém M thoa man hé yreoz—l=
x=2-t
=>y=1-2t,tell

Be_it2=tvéif€D,th(*) z=t

x=2—t
A:iy=1=-2t,tell
z=t

Vay tip hop cac diém cb dinh thuéc mat phing (P) 1a duong thang

, e
Goi K 14 hinh chiéu vuéng goc ctia 4 trén A 22

31
_ :H(—;O;—j
Taco ¢ (4(P))=AH < AK = d (4(P)) 1o \p4ping AK khi H=K 2772

2a+b=§
2

Oxyz o (P)x-2y+2z-1=0
Cau 99: Trong hé toa d khong gian , cho mat phang va hai duong
d_x—l_y—3 z o x=5_y_ z+5

2 3 27 6 4 5 o . M.M, d,
thang . Biét rang c6 2 diem trén  va hai

, N1>N2 dz MINI’M2N2 ) (P) . )
diém trén  sao cho song song mat phang dong thoi cach mat phang
(P) ‘ d=MN,+M,N,

mdt khoang bang 2. Tinh
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A d=6+52 B d=5V2 c.d=5+5J2 p. d=672
Loi giai
Chon A.

/Q{M‘Q\\N/

Goi @) 13 mit phang song song véi (P) sa0 cho khoang céach gitra (P) va (Q) bang 2.

= (Q) c6 phuong trinh dang X=2y+2z+m=00m#-1) 5 (Q) chura M,N, hodc M, N, .

Theo gia thiét khoang cach tir mp Q) gén (P) bang 2 nén ta c6

|m+1|=2<::> m=>35
3 m=-7

Vay c6 2 mit phing song song va cach () mdt khoang bang 2 1a:
(Q]):x—2y+2z+5:O va (Qz):x—2y+22—7:O.

+ Theo gia thiét M, =d, " (Q), N, =d, " (Q)

M,(1;-3;-5), N, = (4,-3;-5) = M,N, =532

suy ra

M, :dl m(Qz)aNz :dz m(Qz) M2(3§O§2)9N2(_1§_4;0):>MzNz =6

suy ra
Vay d= 6+5\/§.
x=3+t
y=—1-t
Cau 100: Trong khong gian Oxyz , cho duong thang A: Z=24 , diém M(1;2-1) va mit cau

(). X +y*+27 —4x+10y+14z+64=0 .

AM

4 () i B AB
cat tai D sao cho

doan 4B ¢6 phuong trinh 1a

(&) 1a duong thang di qua M va cat A tai 4,

1
3 vadiém B c6 hoanh d6 1a s6 nguyén. Mit phang trung truc cla
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A, 2x+4y-4z-19=0 B. 2x—4y—-4z-43=0

129
x-oymbzm—m=0 D, 3% +6y—62-31=0

Loi giai
Chon C.
Tur gia thiét: (S) co tam 1(2:-5:-7) va ban kinh R :\/ﬁ.
den = AB+t-1-1-2+1) o AM =(2-t;t+3;1-1)

AM

1
Vi AB 3= AB=434M

) Néu AB =34AM =(-3t—6:3t+9;3-3t) -, B(-2t-3;2t+8-2+1)

— (2045) +(=20-13) +(2t-8) =14 o 1242 1 40¢ + 244 = 0 ( Vo nghiém).

) Néu AB ==3AM =(3t+6;-3t =9;-3+3t) _, B(41+9%-41-10;4-5)

o (Ar=T) +(4+5) +(-4-2) =14 o 482 11216420 3 St=-1

Do B ¢6 hoanh d9 1a s§ nguyén nén = —1= AB(3;-6; _6)_

Z; -3;-6

el5-9
Trung diém 4B 1a  \?2 nén PT mit phang trung truc 4B :

3x—6y—6z—1279=0

CAu 101: Cho hinh chop S-4BCD ¢g ¢ay ABCD |3 hinh chit nhat, 4B=a  BC= aV3 Sd=a
va S4 vyudng goc véi day ABCD | Tinh SINQ | vgi @ 1a goc tao boi giita duong thing BD va

mit phang (SBC) .

. 7 . 3 . 2 . 3
s =—— SsiIno =—— Smmo =—— s =——
A. 8 . B. 2 C. 4 D. 5
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Loi giai
Chon C.
Cach 1:
ST = BC.
Ve
(SBC)=(STCB)
Luac do
M,N . _ SB,TC AM 1 (SBC),DN//AM = DN 1 (SBC)
Goi lan luot 1a trung diém Iuc do ta cod
g (SBC) BN.
Hinh chiéu cua trén chinh la

(BD,(SBC))=(BD,BN)=DBN.

Taco
a2
sinpaN =2N _AM _ 2 =£.
BD BD 2a 4
Cach 2:
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-0: -0 D(0;a+/3;0
Pit he true toa d6 97 nhu hinh vé. Khi do, ta co “A(%0:0)  B(a:0:0) (003 )
5(0;0;a)

Ta cb BD = (—a;a\/g;O) = a(—l;x/g;O)
ﬁ:(—l;\/g;O)

, nén duong thang BD c¢6 véc-to chi phuong la

8 = (a:0:-a) BC=(0:03:0) = $B.BC|=(a' 0073 ) =2 3 (1s0m),

Ta cé

Nhu vay, mit phing (SBC) 6 véc-to phap tuyén 1a "= (1; % 1) .

Do d6, & 1a goc tao boi giita duong thang BD va mit phang (SBC) thi

- —

u.n

I VB ERVEX A
&‘.H _\/(—1)2+ 340212402 +12 =g.

sinaz‘

x-1_y-2 =z
1

Oxyz a: 2 )

Cau 102: Trong khong gian vdi hé toa do ,cho bon duong thang
x=-2 y-2 z x y z-1 x=-2 y z-1
dZ . = N —1 : = =

2 4 472 1 T2 2 4 . Goi A 1a duong thang cat ca bon

duong thang di cho. Vecto n&o sau ddy 1a vecto chi phuong ciia dudng thang A
u u

i =(20:-1) gt =(21-1) con=(21) ) u=(52-2)

Loi giai
Chon B
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d, Pd cy—z+2=0

2 Phuong trinh mit phang (dl’ d2)

Ta c6

A=d,n(d.d,)= A(l;l;é); B=d,n(d,d,)= B(4;2;0)
Goi 2°2

uu 3 3 w
AB = (3;5;—5j:> u, = (2; 1; —1)

Khi d6 4B 1a duong thang A .
A .

1a vecto chi phuong cua dudng thang

Cau 103: Trong khong gian voi hé toa do Oxyz, cho mat phéng (P): x=y+z+1=0 , AL ,
BO:12)  C=20:1) 3 gigm M(@:0;0)€(P) ga cho: S=2MA*+MB*+MC” dat gia tri nho
nhét. Khi d6 7=3a+2b+c ping:

25 25 25

7
L4 B. 2 c. 4 p. 2

A

Chon A.
Goi ! 1a diém théa man 2/4+/B+1C=0 44/
Khi do: 2MA*+MB+MC*=2MA +MB +MC"
— —\2 — —\2 — —\2 —_— —_ — —
_2(MI+TA) +(MI+IB) +(MI+IC) = 4MI*+2MI (21A+IB+IC |+ 214’ +1B*+IC"

_ AMIP+2I4*+IB*+IC?

Do 2[4 +IB*+IC” khong d6i nén S dat nho nhat khi MI nho nhit . Piém M(a;b;c)e(P) pep
MI nho nhét khi M 1a hinh chiéu cta I 1én mat phing (&), Khi do, M 1a giao diém cia () va

duong thang qua ! , vudng goc véi (P),
x—=y+z+1=0
3,3
x4 "4 :»M(—l,é,ij
Toadd cua M 1a nghi¢m cua h¢: 1 -l 1 244

T=3a +2b+c:z.
Vay 4
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Cau 104: Trong khong gian v6i hé toa do Oxyz, cho mit phing (P) 2y=z+3=0, va diém

4(2,0,0). Mit phing (@) di qua 4, vuong goc voi (P)’céch gbc toa do O mot khoang céch
4

béng 3 va cit céc tia Oy, 0z lan luot tai cac diém B,C khac O- Thé tich khéi ti dién 0ABC

béng

8 16
A. 8. B. 16, C.3 D. 3.
Loi giai
Chgn C
. 0 (a):£+l+£:1
Goi B(0:8:0),C(0:0:) (be #0)=> pp e AT
2 1
———=0=>b=2
Do (a)J_(P) nen b ¢ = chTmétphfmg (a):cx+y+2222c.
|2c| 4
d(O,(a))= =— =9 =4(*+5)c=12
Vousc lOAOB.OC:1242:—
Do do, 6

Ta c6 thé tao mot s6 bai toan tuong tu bang cach thay gia thiét (@) L(P) va (@) qua 4 bang gia

thiét (@) chita duong thing 9> gia thit khoang cach bing gia thibt gbc.

Ciu 105: Trong khong gian voi hé toa do @Y7 cho mit phing (a)chﬁ:a duong thang
x=2

==t . s £ N n . . S Y hY
ddng thoi cach géc toa dd O mot khodng cach bing 3 va ct cac tia 9% 007 13,

luot tai cac diém 4> B>C khac O- Thé tich khéi tir dien OABC bing

8 16
A. 8 B. 16 C.3 D. 3
Cau 106: Trong khong gian véi hé toa do P2 cho mit phing (P):2y-z+3=0, va diém

4(2;,0;0). Mit phéng (@) di qua 4, vuong goéc voi (P)’tao v6i mat phéing

. _ CosQp =— ) ) .
(Q):x-2y+2z+1=0 goc ? sao cho 3 . Mt phéng (@) cht cac tia 907 1an luot tai
cic diém B-C khac O- Thé tich khéi tir dien O4BC bing
1 3 1 1
A8 B. 8 C. 24 D. 4
Ciu 107: Trong khong gian voi hé toa d6 Y7 cho mit phing (a)chﬁ:a duong thang
x-2 y=-2 z-3
d: N N A z < A,B,C
1 -1 2 dong thoi cach goc toa do o mot khoang cach 16n nhat. Goi
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Ox, Oy,

(khac O) 1an luot 13 giao diém cua (@) vsi cac tia Oz in luot tai cac didm Thé tich

khéi tu dien O4BCping

4913 1331 1331 4913
A, 12 B. © c. 18 D. 24
Cau 108: Trong khong gian Oxyz , cho hai diém 4(2:0.0) , ML l;l). Goi (P) 1a mat phang thay

d6i di qua 4, M va cit cac truc Oy, Oz 1in luot tai B(O;b;O), C(0:0:¢) v6i b>0 ¢>0 Khi

dién tich tam giac ABC nho nhét, hay tinh gia tri cua be.

A. bc=8. B. bc =64 C. bc=2 D. bc=16

Chon D.
Phuong trinh mét phang 2 b ¢

1 1 1 1
M(1;1;1 P —+—+—=1 b =—p 1
i (LL1)e( ):>2+b+c Sb+e > ¢ (1)

%bc=b+c22\/%:>bc216

Co
o os, AB= (=2;5;0), AC = (-2;0;¢) = [AB,AC} = (be; 2¢; 2b).

I —— 1 1 1
Saisc =5‘[AB,AC]‘=E\/(bc)2+4b2+4c2 =5 2(be)’ —8be o b+c:§bc)
pit t=bc=1216

1

S,.=S(t)==~2 -8

Khido —© (1) =3V t,vditzm.
§'(1)=—=2_>0vi>16 _

Co m :>S(t) déng bién trén [16’+Oo)

Suy ra Saisc nho nht < $(1) nho nhat < (=16 tgc be =16

Vay Satsc nho nhét khi be =16.

4 -8 8

OXYZ | ¢ho hai diém A(2-2-1) ( 33 3) Puong thang A di

5

Cau 109: Trong khong gian

qua tdm duong tron ndi tiép tam giac OAB vy vudng goéc voi mat phang (OAB). Hoi A di qua
diém nao dudi day?

uigeli.xyz Trang 81



uigeli.xyz

A, Q(5-15) . N(3:0:2) o, M(1-151) D, P(-5-4:5)

Loi giai.

Chon C.

Gol I(x’ Vi3 Z; ) la tdm duong tron ndi tiép tam giac OAB

D& dang tinh duge O4=30B=44B=5

05+24+—i3

3 1

x[: = —_—

3+4+5 3

0.5+( 2)4+( )
= 3+4+5
8

O.5+(—1).4+§.3 1

! 3+4+5 3

Khi d6

. , n= 5;1;5]? =(-8;—4;-8
Va véc to phap tuyén ciia mit phang (04B) la [ ] ( )

Phuong trinh dudng thang A c6 dang:

Thir 4 diém vao phuong trinh duong thing A ta thay chi c6 diém M (1,-11) thoa man.

Cau 110: Cho hinh lang tru tam giac ABC.A'B'C' ¢4 day 4BC 13 tam giac vuong tai 4, AB =3,
G
AC=4_"" 772 . yinh chiéu cia B’ trén mit phing (1BC) 13 & BC Goi M
, ; hinh chi€u ctia b trén mat phang la trung di€m canh . Goi

1 trung diém canh 4'B" (tham khéo hinh v& bén duéi).
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Cosin cua goc tao boi hai mat phang (4MC) va (4'BC) bang
J13 11 33 33
A. 65 B. V3157 C. V3157 D. V3517

Chon hé truc toa do nhu hinh vé.

ZA

V=

0= A4(0;0;0) B(3;0;0) C(0;4;0)
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) :N(EQ;OJ
Goi N 1a trung diém BC 2 .
:B'(§;2;3j
NB'=~/BB”?> —BN’* =3 2
3 3

XA, - 3 xC' :—5 3
AA'=BB' <4y, =2 :A'(—E;ZQJ CC'=BB' & yC,—4:2:>C’(—5;6;3j

z,=3 Zo =

M 13 trung diém 48 =M (0:2:3)

AM :(0;2;3);7(?':(—%;6;3);% :(%;—2;-3};%:(%;2;_3j

Mamcry = [AM’AC'] - (_12;_%;3J Mgy = [ﬁ, R] = (12;9;12)

N g — Mancr) MY asey 33
= cos [% )-(4 BC)} = COS[”(AMC’)’”(A'BC)J - - J3157

M amcry| | ase)

Oxyz A(1;2;-1) (P):x+y+2z-13=0

Cau 111: Trong khong gian , cho diém va mit phing . Xét

cic mit cau (S) co tam I(a;b;c) , di qua diém 4, tiép xuc voi mat phéng (P) Tinh gia tri cua
bidu thire T =a’ +2b* +3¢* ki () ¢6 ban kinh nho nht.
A. T=35 B. I'=20 C.T=25 D. T=30,

Loi giai

Chgn C

Goi H 1a hinh chiéu ciia / trén mat phang (P) taco IA+IH =2R nén R nho nhatkhi 417
thang hang va / 1a trung diém cua AH

x=1+t¢
y=2+t

Phuong trinh AH di qua 4 va vudng goc v4i mit phéng (P ) c6 phuong trinh 1a z=—1+2t
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x=1+¢

=2+t

g = H (3;4:3)

z=—-1+2t
Toa do H 1a nghiem (573%) cya pg (¥ +7+22-13=0 =1(23:1)
T=a’+2b"+3c" =2 +2.3"+3.1° =25
Cau 112: Trong khong gian voi hé toa do Oz cho mit chu

(8):(x=1) +(y=2) +(z-3) =9 (P):2x+2y—z+24=0

tam / va mat phang . Goi H 1a

hinh chiéu vuéng goc cia { trén (P) Piém M thuoc () sao cho doan MH ¢ d6 dai 16n nhéat.
Tim toa d6 diém M .
M (—1; 0;4)

M (0;1;2) M (3;4;2) D M (4;1;2)

A. B. C.

Loi giai

Chon C

Ta c6 tam I(l; 2;3) va ban kinh R =3 Do d (I; (P)) =9>R nén mit phang (P) khong cat mat
cau (S) Do H 1a hinh chiéu cta / 1én (P) va MH 16n nhat nén M 1a giao diém cta dudng
thang /H v&i mit cau (P)
IH = @ =(2;2;-1) .

x=1+2¢

y=2+2t

Phuong trinh duong thing 7H 1a \©~ 3t

Giao diém cua H véi (5); 97 =9 < i=x1 =M (342) [y M, (-10:4)
MH =d(M;(P))=12 M,H=d(M,(P))=6

Vay diém can tim 1a M (3, 4;2).

Oxyz

Cau 113: Trong khong gian vo1  h¢ toa do cho mit cau

(S):(x=1) +(y-2) +(z-3) =16 V3 cho didm A(1;0;2)’ B(-1;2,2) Goi (P) 4 it phing
di qua hai diém 4, B sao cho thiét dién cua (P) v6i mat cau (S) c6 dién tich nho nhat. Khi viét
phuong trinh (P) dudi dang (P):ax+by+cz+3 =0 Tinh T=a+b+c,
A.3 B. -3 c.0 D. -2

Loi gidi

Chon B
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Mit cdu 6 tam L (523) bankinh1a R=4

Tacé 4, B nam trong mit cau. Goi K 1a hinh chiéu ctia / trén 4B va H 1a hinh chiéu cua /
1én thiét dién.

S =nr’ =;z(R2—1H2)

Ta c6 dién tich thiét dién bang . Do d6 dién tich thiét dién nho nhat khi

IH 16n nhat. Ma TH <IK suy ra (P) qua 4B vudng goc véi IK |

A=1IB=+5 g K(0:1:2) s KT =(511)

Taco suy ra K 13 trung diém cua 4B . Va

Vé.y (P)I(X—1)+y+(Z—2):O <:>—x—y—z+3=0'

Cau 114: Trong khong gian v6i hé truc toa do Oxyz , cho diém A4(3:-1:0) va duong thing d.

x-2 y+l z-1

-1 2 1 Mt phéng (@) chita 4 sao cho khoang cach tr 4 dén (@) 16n nhat c6
phuong trinh la:

A Xty—z=0 B. Xty—-z-2=0 o x+y-z+1=0 p —x+2y+z+5=0
Loi giai
Chon A.
A
d
H
K
(8

Goi H 1a hinh chiéu vuong goc ciia 4 1én (a), K 13 hinh chiéu vudng goc ciia 4 1én d.

uigeli.xyz Trang 86



uigeli.xyz

Tacor 4 (Ad)=AK 6 g vy @ (4(@))= AH < AK = d (4(2)) 14 104 bing AK khi
H=K

x=2 y+1 z-1
d: -1 2 1 quaM(2;—l;1),CéVTCP i, =(-12;1)

AM 2;0;2
Goi (P) 1 mit phang qua 4 va chira c6 VTPT " [ud’ } (2:0: )

Mit phing (a) c6 mot VTPT 121 [n ] ( 4 4) 4(1 l;_l) va (a) qua M(2;—l;l)
1(x—2)+1(y+1)—1(z—1):O Sx+y-z=0
xX=—t
d:qy=2t-1

Céu 115: Cho dudng thiang Z=t+2 mit phang (a): 2x=y=22-2=0 N5 phing (7)

c6 phuong trinh:

\ r: ne s . 1A ny o . i . (P)q.
qua d va tao voi (@) mot géc nho nhat. Mot véc to phap tuyén cua ( )la:

i, :(—1;1;1). B. 7 :(1;2;—3). c. :(2;1;0). . :(3;—2;7).

Loi giai

Chon A.

Goi Az(a)m(P), Azdm(a), Bed (B;tA); H 13 hinh chiéu vudng goc cua B 1én (a); K

14 hinh chiéu caa 1 1én A,

()(a)) = Ban (<)).(P))=Bkn |

Suy ra: ¢6 dinh; (

Ma BKH > BAH (i HKSHA):>< )S( ’(a)).

(@)

(B@) o (B@) ey
Suy ra nho nhat bang khi K =

Khido ALd yacomot vicp e =7 ]=-3(L0:1)
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(P) ¢ mot vrpT 7ir =iastia]=2(=L1L1)

Cau 116: Trong khong gian Oxyz , cho mit phang (P):x—2y+2z—5 =0 va hai diém

A(_3;0;1), B(l;_l;?’). Trong cac dudng thang di qua 4 va song song (P), duong thang ma

khoang cach tir B dén dudng thang d6 1a nho nhat ¢6 phuong trinh la:

x+3_y _z-1 x+3 y z-1
A, 26 11 -2 B. 26 -11 -2
x=3_y _z+l x+2 y-1 z+3
Cc. 26 11 -2 D. 26 11 -2
Loi giai

Goi (Q ) 1a mat phang qua 4 va song song (P) .

Ta co: (—3—2.0+2.1—5)(1+2.1+2.3—5)<0:>A’ B nim vé hai phia voi (P).

Goi H 13 hinh chiéu vuong goc cia B 1én (@) = BH ¢ dinh va @ (B-(Q))=BH

Goi K 13 hinh chiéu vudng goc cua B 1én d batki qua 4 vaniam trong (Q) hay all (P)

Taco: BK2BH < d(B.d)>d(B,AH)=d(B.d) nhét bing BH khi K = H |

Goi 7 14 VIPT ciia (2H) =71 = [7i,»4B | =(-2:6:7)

d canlap qua 4, H vaco VICP a :[ﬁ’ﬁp]:(%?“?‘z).

x+3 _y z—1

Vay phuong trinh duong thing d cin lapla: 26 11 -2

Cau 117: Trong khong gian vai h¢ toa do O%Z, ¢ho tam giac ABC ¢4 phuong trinh dudng phan
x_ y-6 z-6

. T SN 2 M(0;5;3 A \ 2 \
giac trong goc 4 1a 1 -4 -3 Biét rang diém ( ) thudc duong thing 4B va
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diém N(l; E O) thuoc duong thing AC. V¢e to nao sau day la véc to chi phuong ciia duong
théngAC?
A H(L23). g, 4(0:=2:6). c. u(0:1-3). D. u(0; 1; 3).
Loi giai
Chon D.
Gia su A(t;6_4t;6_3t), ta co:

u; =(L,~4;-3) AM =(-t;41 —1;-3+3¢), AN = (1— ;=5 + 41,3t — 6)

Theo baira: Vi 4 1a duong phan gidc cia goc 4 nén:

R — e p— 26113 261 -39
| cos(u,, AM) |= cos(u,, AN) |< =
V2617 =26t +10 261> —78¢ +62
2e-1]  J2r=3 e

=

= & (A7 =4t +1)(132 =39 +31) = (417 =12 +9)(13t° =13t + 5)
V1322 =13t+5 1382 =397 +31

Sldt=14d<=1.

= AL;2;3)= AN = (0;-1-3) Vay mot véc to chi phuong cta AC 13 u(O; L 3)'

Oxyz A(1;2;-3) (P):2x+2y—z+9:0

Cau 118: Trong khong gian cho diém va mit phing

(Q):3x+4y—4z+5:O

Puong thang di qua 4 va vudng géc voi mit phiang cit mit phing (P)

tai B . Piém M nam trong mit phang (P) sao cho M 1udn nhin 4B duéi mot goc vudng va do
dai MB 16n nhat. Tinh d6 dai MB .

g =4 =3 i
A. 2, B. 2, c. MB=N5 D. MB =41,
Loi gidi

Chogn C
Ta c6 duong thing ¢ di qua 4 va vudng goc voi mit phang (Q) 3x+dy—4dz+5=0 c6 phuong
trinh:

x=1+3¢
(d):qy=2+4t ,tel]

z=-3-4¢

. Ta c6 giao diém cia @ va mit phing (P) la B:

Bed= B(1+3t;2+4t,-3-4¢t)

Be(P):>2(1+3t)+2(2+4t)+3+4t+9=O<:>t=—1
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P)

Piém M nam trong mit phang (P) sao cho M 1uon nhin 4B dudi mot goc vuong nén M nam
trén duong tron (©) 1a giao ctia mit cau duong kinh 4B véi miat phang (P) Khi d6 do dai MB
I6n nhat khi va chi khi do dai MB bing duong kinh cia (C) . Goi ban kinh cita duong tron (C) 1a
1
I=1(——;0;—-1
( > ) 4

< R 5 \ = 3
r, trung diém cua 48 1a , ae T

d2 2_AB2:>r \/g

+r= =—=
Taco 7 4 2 Vay do dai MB 16n nhét1a V3 .
Cau 119: Trong khong gian véi hé truc toa do Oxyz , cho diém A(a;O;O), B(O;b;O)’ C(O;O;c)’
l+g+§—7
trong do a>0 b>0 ¢>0 y3 a b ¢ | Bibt mat phing (ABC) tiép xtc voi mit cau
72
S):(x=1) + y—2)2+(y—3)2:— . )
(5):6=1) +( 7 . Thé tich cua khéi tir dien O4BC 13,
2 1 3 3
A 9. B. 0. c. 8. D. 6.
Loi giai
Chon D.
KLY 2
Ta c6 (ABC)' a * b * c ! < bex+acy+abz—abe=0
l+£+§:7

Theobaitaco: @ b ¢ < be+2ca+3ab="Tabc
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Mit phang (ABC) tiép xuc v6i mat cau (S) = d(l’(ABC)) =R

|bc+ 2ca +3ab—abc| /72
= - | =
\/b202 +c*a* +a’h? 7

@L(L+L+Lj_l 11 1 7
6\a B &) RTF e 2

11 1Y
l+%+§:7 <:>49=(—+2.—+3—j §(1+4+9)(L2+L2+LZJQL+L+L:Z
Tacoa b ¢ a b ¢ a b c a b2
a=2
a=2b=3¢c <b=1
<31 2 3 2
o —+—=+—==7 c=—
Dau bang xay ra a b c 3
Vouse =—abc 21.2 1.%:g
Vay 673 9
Cach 2
23
ABC): X424 2o 1,235 M(—;—;—]G(ABC)
Ta co a ¢ vaa b c suy ra 7 .
BN ) e s ©
Lai c6 nén tiep xtic voi tai M
X y z
ABC):—+=+—=
( )2 1 y VOABC:labc=l.2.1.g=%
Suy ra 3 nén 6 6 3.9,

Oxyz A(1;0;1), B(0;1;

Cau 120: Trong khong gian vdi h¢ toa do , cho hai diém _1) . Hai diém D,
E thay ddi trén cac doan O4, OB sao cho dudng thing DE chia tam giac O4B thanh hai phan
c6 dién tich bang nhau. Khi DE ng#n nhit thi trung diém / cua DE c6 toa do 1a

2 N2
I[i;i;OJ IEQ;Q;OJ I(l;l;o) 1(1'1;Oj
A . B. . C. . D. :

4 4 3°3 373 4’4

Loi giai
Chon A.

Ta thiy 04 =0B=2; 4oB =120°

Tacé D nam trén doan O4nén D(a;O;a)’ OD:CZ\/E, (0<a<1)
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E nam trén doan OB nén E(O;b;_b) , OF =b\/§ ’ (0<b<)

S 1

ODE __ ab==—
Ta co Sous 2

DE =(~a;b;~b—a)

DE =2a% +2b* +2ab >6ab =3

ot [0 ot
Déu bang xay ra khi 2 suyra ,
(£
Vay Min(DE) =+/3 khi d6 trung diém cia DE c6 toa do 44

Cau 121: Trong khong gian voi hé toa do Oxyz , mit phang (P) qua hai diém M(1;8;0),

C(0;0;3) cit céc tia Ox,Oy lan luot tai 4,B sao cho OG 1a nho nhét, véi G la trong tam tam

gidc 4BC _piée G(@05€) oo tinn T=a+b+e.

A T=T7, B.T=3, C.T=12, D. 7'=6,
Loi gidi

Chon D

(54
Goi A(2,:0:0): B(0:5,:0) voi (a., >0). Suy ra: 3737)

14_1_’_5—1
Phuong trinh mét phang (ABC); a b 3
i+§—1
Vi M E(ABC)nén al bl
1

Ta c6:0G=§\/af+b12+9_

1 8 _1 16 25 25
Taco: =t - =—+

. (11 b a] 2b a1+2b \/_\/al +b2 .

Suy ra: @ +b =125

V134
3

Do d6: OG 2 . D4u bang xay ra khi b =24 -
1 1

Khi do: @, =55, =10
Vay a+b+c=6,
Oxyz

Cau 122: Trong khong gian > cho didm M (2:3)- Yo ¢6 bao nhiéu mit phang (P) di qua

M va cat cac truc x'0x, y'Oy, 2'0z 1an luot tai cac diém 4,B,C sao cho O4=20B=30C #0?
A4 B. 3. c.l D. 8.
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Loi giai
Chon A.

Goi toa do cac diém 4(¢0;0);8(0;6;0);C(0;0;¢)

1an luot 14 toa d6 cac diém cét cac truc™ ‘0x, y'0p, 20z 14 ¢4 phuong trinh mit phang
1 2
(4BC): S+ 21221 7 M3 =123
a b c Mait phang di qua diém a b ¢

Mt khae 04 =208 =30C hay |a| - 2|b| - 3|C| Suy ra c6 4 truong hop xdy ra, moi truong hop ta
a=2b=3c
a=-2b=-3c
a=2b=-3c

¢6 1 phuong trinh mit phang a=-2b=3c

Cau 123: Trong khong gian Oxyz , Cho 3 diém A(3;7;1)’ B(8;3;8) va C(3;3;0). Goi (Sl) la

mit cdu tim 4 ban kinh béng 3va (Sz)lé mit cdu tim B ban kinh béng 6 . Hoi ¢6 tht ca bao
nhiéu mit phing di qua € va tiép xuc ddng thoi voi ca hai mit cau (Sl )’(S2 )
AL B.2. C.3. D. 4.
Loi giai
Chon B.

, . _ _ _ 2, .2 2
Phuong trinh mat phing qua € ¢6 dang (P)im(x=3)+n(y=3)+pz=0,m"+n"+p" >0

— 2 2 2
Mit phang (P) tiép xuc ($) ta co |4n+p|—3vm tno+p (1)

— 2 2 2
Mat phéng (P) tiép xUc (S,) ta co |5m+8p| B 6\/m )

Sm=8n—-6p 3)

|5m+8p| =2|4”+P|<:{5m =—8n-10p (4)

Tur day ta c6 phuong trinh

Tu 1,() ta co:
n=2p
(4 2 8n—6p ’ 2 2 2 2 _
n+p) =9 s +n +p° | 40ln” -1064np+524p° =0 < n—@p
401

Truong hop nay ta tim dwoc hai mit phang:

(P):2x+2y+z-12=0,(P,):62x—262y —401z + 600 = 0
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Tu (0, (4) ta co:

2
Mn+pf=9ﬂéz%@£J4wﬁ+p{%:40m2+ummp+nomf:o¢>n:p:o

Truong hop nay khong c6 mit phang nao.

Cau 124: Trong khong gian Oxyz , Cho 3 diém A(O;O;l)’ B(0;2;2) va C(3;_l;_1). Goi (Sl)

12 mat cdu tim 4 ban kinh bang 1 va (Sz ) 1a mat cau tim B ban kinh bang 3 Héi c6 tht ca bao
nhiéu mat phing di qua C va tiép xuc ddng thoi vai ca hai mat cau (5))-(S: )
Al B.2. C.3. D. 4.
Loi giai
Chon B.

. _ _ 2 2 2
Phurong trinh mp qua C ¢6 dang (P):m(x 3)+n(y+l)+p(z+1) 0,m”+n"+p >0

— 2 2 2
Mit phing (P) tiép xuc (5D ta co |—3m+n+2p|_m 0

_ _ 2, 2, 2
Miit phing P tiép xic 52) ta o [3m+3n+30) 3w +n” + p* o

p=2m (3)

|—3m+3n+3p|:3|—3m+n+2p|<:>{3p:4m_2n 4)

Tur day ta c6 phuong trinh

=0
|m+n|= 5m2+n2<:>[m
Tir 0:G) g co: n=2m

Truong hop nay ta tim dugc hai mat
(B):y+1=0,(P):x+2y+2z+1=0

Ta Ds@) 4 c4: 4m* —3mn+2n" =0 m=n=0
Trudng hop nay khong co mit phang nao.

K¢ét luin c6 2 mit phang théa yéu ciu bai toan.

Binh luén: Tu (3) hoc sinh d& nham 14n chon ngay " = 1= p=2=n=2 4 t6i chi tim duoc

1 mit phang thoa mén.
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Cau 125: Trong khong gian Oxyz , Cho 3 diém A(3;O; _2)’ B(2;2;1) va C(4; _2;0). Goi (Sl)

\ < A A . ’ M \ S \ - A A . ’ M ot 1 A 5
1a mat cau tdm 4 ban kinh bang | va ( 2)la mit cau tAm B ban kinh bang 2 . Hoi c6 tat ca bao

nhiéu mit phing di qua C va tiép xuc ddng thoi vai ca hai mat cau (S' )’(Sz )

Al B. 2. C.3. D. 4.
Loi gidi

Chon D.

Phuong trinh mp qua C ¢ dang (P):m(x—4)+n(y+2)+pz=0,m" +n’>+ p° >0

— 2 2 2
Mit phing (P tiép xiac ) taco 712 2p|=Jm* +n*+ p* 0

_ _ 2, 2, 2
Mit phing (P tiép xie (52) ta o 72 +4n+ ] 2\Jm’ +n* + p* -

r=0 0

|—2m+4n+P|:2|_m+2n_2p|©{4m=8n—3p (4)

Tu day ta c6 phuong trinh

n=0

|—m+2n|= m?* +n’ @{
3n=4m

Tu 0.3 ta co:

Trudng hop nay ta tim dwoc hai mat phang (R):x=4=0,(F):3x+4y-4=0

n=0

5 =3np =0 <
P {5n=3p

Tu (0, (4) ta co:

Truong hop nay ta tim dugc hai mat phang nira (R):3x—-4z-12=0,(F):9x+12y+20z-12=0

Két luan c6 4 mit phing thoa yéu ciu bai toan

Cau 126: Trong khong gian vdi hé truc toa do Oxyz , cho diém ML25) g4 mit phang (@) g
qua M va cét cac truc Ox Oy’ Oztai 4, B, C sao cho O4A=0B=0C 4 B C khong
tring voi gde toa do 0)

A. 8, B. 3. C. 4. D. 1.
Loi giai
Chon C.
Goi A(a;O;O)’B(O;b;O)’C(O;O;c)di;eu Kien: abc# 0.
. (a) A A (a) l+3+§=1 1
Phuong trinh mat phang laz.a b ¢ . Do di qua M nén ta co: @ b ¢ @
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a=b=c
a=b=-c

a=-b=-—c

Theo dé ra O4=0B=0C ngn ta co |a|:|b|=|c| o la=-b=c
voia=b=c thay vao ) ta duge 4 =b=c=8

Voi a=b=-c thay vao @ ta dugc 4 =b=-c=-2,

Voi a=—b=-c thay vao @ ta duge 4 =—b=-c=-6

Véi @ ==b=¢ thay vao @ tadugc 4 =—b=c=4

Vay chon dép an (©) )

Cau 127: Trong khong gian hé toa do Oxyz , cho diém A(l;4;5), B(3; 4;0), C(2;—1;O)
phing (P):3x—3y—22—12=0' Goi M(a;b;c) thudc (P) sao cho MA” + MB’ +3MC’ dat gia
tri nh6 nhét. Tinh téng @ +b+c¢
A 3. B. 2. C. 2. D. 3.

Loi giai

va mat

Chon A.
Gia su 1(x:y:2) 1a diém thoa man H+E+3Té:6.
ﬁ(l—x;4—y;5—z) ﬁ(3—x;4—y;—z) ]71(2—x;—1—y;—z)_

Khi d6
IA+IB +3IC = (10-5x;5-5y;5-52) |
x=2
=>y=1

IA+IB+31C=0 (7=1 :”(251;1);
MA? + MB* +3MC? = MA" +MB’ +3MC
—_  —\2 —  —\2 —  —\2
:(M1+1A) +(MI +1B) +3(M1+1c)
=5M12+2A7?(H+E+376)+1A2 +IB> +IC?
=SMI* + 14+ IB* +IC* (i IA+IB+3IC=0)
Vi I ¢b dinh nén MA” +MB* +3MC” dat gia tri nho nhit khi MI nho nhat, khi d6 M 1a hinh
chiéu vuong goc cua / 1én (P)

Goi A 1a duong thang qua !/ va vudng goc voi (P)
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x=243¢
A:qy=1-3t
\ \ 2 z=1-2t
Phuong trinh dudng thang .
Toa do cuia M 1a nghiém hé phuong trinh:
1
t=—
2
7
x=2+3¢ PN XZE
y=1-3t -1
z=1-2¢ Y= 7
=>M T
3x-3y-2z-12=0 z=0 (2 2 j:ﬂz+b+c=3

Oxyz A(-3;0;1) B(1;-1;3)

Cau 128: Trong khong gian vdi hé toa do , cho hai diém va mat

phang (P) c6 phuong trinh *~ 2y+2z-5=0 vig phuong trinh chinh tic ciia duong thang d

di qua 4, song song voi mat phang (P) sao cho khoang cach tir B dén duong thang d 1a nho
nhit.

x+3 _y _z-1 x+3 y z-1
A, 26 11 -2 B. 26 -1l 2

x+3_l_z—1 x+3_l_z—1
c. 26 11 2 D. 26 11 2

Oxyz A(—l;3;—2) B(—3;7;—18)

Cau 129: Trong khong gian > cho hai diém va mit phang

(P)sz—y+2+1=0. Dlém M(a;b;C) thuéc (P) sao cho l’l’lé.t phéng (ABM) Vu(")ng g(’)c voi

(P) 5 MA> + MB* = 246. Tinp S=a+b+c.

A. 0. B. 1. c. 10 D. 13,
Loi giai

Chon B

Ciach 1: + Goi / 1a trung diém cta 4B = 1(-2:5-10) - g - 69

—\2 —\2
. < | MA) +(MB) =246
Theo gia thict M thod man MA* + MB* =246. ( ) ( )

—  —\2 —  —\2 —_— —\2 —  —\2
& (MI+1A) +(MI+1B) =246 < (MI+IA) +(MI~I4) =246 _ 512 51— oug
< IM* =54 =>M thudc mit cau (S) tam / ban kinh ‘/g

Suy ra phuong trinh mit cau ($):(x+ 2)2 +(» _5)2 +(z +10)2 =54 _

+ Theo gia thiét (4BM) 1a mat phang chira duong thang 4B va vudng goc voi (P)
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Suy ra phuong trinh (ABM):2x+5y+2z-11=0 )

(x+2)2+(y—5)2+(z+10)2=54 =4
2x—y+z+1=0. oiy=2

2x+5y+z-11=0 __ .
Khi d6 toa do M thoa man hé z=-7 =M (42-7)

Sa+b+c =4+2+(-7)=-1
Cach 2:

Toa d trung diém ctua 48 1a 1(=2; 5;_10).
MA* + MB®)- AB’®

2
MI” = ( 2 =54:>M1=3x/g=d(1,(P))‘

= M 13 hinh chiéu cia / trén (0.
x=-2+2t
M:ly=5-1
Phuong trinh z=-10+1 thay vao PT (P) ta dugc £ =3 = M(42-7) = atb+c=-1

* Nhan xét: Vi cach giai trén va két qua thu dugc thi gia thiét bai cho thira didu kién
(ABM ) L(P)

Cach 3:

AB(<2;4,-16), 1, (2=1;1) = Mgy = [@JZ] =(-12;-30;-6)

Khi do, PT mefltphéng (ABM)22X+5)/+Z+2:0.

i 4 =(ABM)O(P) g g5, 0 =[P J=(C6012) o 212

Goi M (£;2;1-2¢) ta o
MA + MB? =246 < (1+1) +1+(3=2) +(1+3) +25+(19-21)" = 246

1082 =80/ +160 = 0 <> 1 =4 = M (42;-7)

Cau 130: Cho hai diém 4(%13),B(=1-2-3) (P):2x—y=22+18=0 pua

M (a;b;c) nam trén (P) sao cho 2MA* + MB* =144 Tinh a+b+c.

va mit phing
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A, a+tb+c=0_ B.a+tb+c=4 C.a+b+c=10 D.a+tb+c=7

HD: pidm M (-3:25)

b) Cho cac 4,8,C va mat phéng (P) Tim toa do diém M nam trén (P) sao cho

a.MA +bMB* +cMC* =(a+b+c)d” (I,(P))+ald’ +bIB* +cIC* . 4T4+pIB+cIC=0
Tir gia thiét ta c6

(a+b+c)MI* +MI (ald+bIB +cIC )+ald’ +bIB’ +c.IC* =(a+b)d’ (I,(P))+a.ld’ +b.IB"

o MI=d(1.(P)) = A 13 hinh chiéu cia 7 wen (D).

Céu 131: Cho ba diém A(O;l;Z),B(l;2;0),C(2;0;1) va mit phing (P):x+2z_13=0. Piém

M(asbie) so (P) oo cho MA® +MB> + MC? =66 Tipp a+b+c_

A, a+b+c=9 B.at+b+c=7 C.a+tb+c=1 D. a+b+c=0

Oxyz

va

. cho hai diém N (%$271) A(-1:3-2) B(-3;7:-18)

Cau 132: Trong khong gian

(P):2x—y+z+1:0

mit phiang " Piém M thudc (P) sao cho MA? + MB® =258. Tim gia tri lon

nhét cta d6 dai doan MN
HD giai:
Toa d6 trung diém cua 4B 13 (-2 5;_10).

MA* + MB? ) —AB?
4

2 2

=60= MI =~/60 >d (I,(P))=36

Do d6, diém M nim trén dudng tron tim H (4 2;_7), 1a hinh chiéu cua 7 trén (P) , ban kinh

y= \/M12 ~d*(1,(P)) =6 |

Goi K 1a hinh chiéu cia N 1en (7). E+F 13 giao diém cua HK vi duong tron trén. Khi do,

KM < KH + HF = KF diu bang xay rakhi M =F

Mé MN2 :NK2+KM2 nén MNmax = KMmax :KF

MN,,, =r+KH =6+ [NH* —d* (N.(P)) =V6+30
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Cau 133: Trong khong gian OXVZ, ¢ho tam giac ABC ¢4 A(2;3;3), phuong trinh dudng trung

x=3 y-3 z-2

tuyén ké tr B la 1 2 —1 | phuong trinh duong phan giac trong cua goc C 1
x—2 y-4 z-2
2 -1 —1 Puong thing 4B c6 mot vécto chi phuong 1a
Nz =(2;1;—1). B 1 :(1;—1;0)‘ C. :(O;l;—l)‘ p. =(1;2;1).
Loi giai
Chgn C
A
M
B A{ C

Goi M 1a trung diém cua AC va D 13 chan dudng phan gidc trong ké tir goc C cia tam giac
ABC

MeBM:x_3:y_3=Z_2
Do -1 2 -1

nén M(3—t0;3+2t0;2—to)'

Mt khac M 1a trung diém caa 4C nén C (4=21,;3+41,31-21,)

CeCD:x_zzy_4:Z_2

Ma -1 —1  nén ta tim duge diém

C(4;3;1)

Goi 4’ 1a diém déi xtng v6i 4 qua €D suyra 44" LCD vy A€ BC
Goi { 14 trung diém cta 44", khi d6 ta co AA" LCD 4 I,

(2+21;;4-1,;2—1,)

Do viy diém IeCD=1
Két hop véi 41 L CD nan ta co Alu., =0 — t,=0_ 1(2;4;2).

Ma ! 14 trung diém cua 44" nén 4 (2;5;1).
x=2+t
y=5-t

Puong thang BC g qua 4" va C nén phuong trinh tham sé 1a =1
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Piém B=BCOBM nen B(ZS1) yay vrcep cia 4B 13 % =(01-1),

d:x+2:y—1:z+2

Cau 134: Trong khong gian PP7> cho duong thing 4 —4 3 va mit phang
(P):2x—y+2z+1=0

" Puong thang A di qua E(-21- ), song song voi (P) dong thoi tao

voi d goc bé nhat. Biét rang A ¢6 mot véc to chi phuong “= (m;n;l)' Tinh T =m’—n".
A.T=-5, B. =4, c. =3, D. T=-4,
Loi giai
Chon D
Cach 1:
d o mot VICP 1a Y =(5743) A comot vrep1a " =) (P) oo mor vipT 13

n, =(2-1:2)

Do AP Lan 1rty =0 2m—nt2=0c n=2m+2(1)

upty| 1 |4m—4n+3
cos(A;d)=7+——= . 2
( ) ‘ud u, J41 \/m2+n2+1( )

Ta cé .

] \/16m2 +40m+25

Asd)=——.
T (1)’(2) ta o COS( , ) J41 S5m* +8m+5
—18m(4m+5
L\ _lom’dom+2s _ f'(m)= 2’"( ” )2
Xét ham sb 5m* +8m+5 (Sm +8m+5) ]
Bang bién thién:

Tir bang bién thién ta co (59) be nhare O3 (89) 10 nge & m=0.

Khi =0 taco ”:Z.DovéyT:mz_”2:_4.

Cach 2:
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M

1

d!

7"

0

Goi (Q) 1a mit phang chira £ song song véi (P) Puong thing d' qua £ song song véi d.

Lay M € d' goi H,K 3, luot 14 hinh chiéu cia M 1én (P)’A. Taco

sin(d,A):sin(d',A):%Z%
sin(d,A):@

Do do6 goc (d’A)nhé nhat khi ME hay A 1a hinh chiéu cta d' trén (Q)

Vecto chi phu’O'ng Uy :|:|:udanp:|,np:| 2(0,18,9) — I; =(0;2;1):m2 —n? =_4.

Cach 3:

DO A Song Songvo"i (P) nén U.I’ZPZO - 2m—n+2:0 = n:2m+2 :>u(m’2m+291)

COS(dA)_‘COS(&zT)— [4m +5| 1 \/16m2+40m+25
T T ST 5w v 8m+s 57\ 5w+ 8m+ s
—18m(4m+5)

_l6m’ +40m+25 y'=
Xetham s~ Sm +8m+5

(Sm2 +8m + 5)2

Tu BBT suy ra, ~ ™~ ~ (0),

Nhan xét ring (©2) nho nhét khi va chi khi ©°5(4+2) 161 nhaee> m=0= u(0:21).

:>m2—n2:—4-

Nhan xét: Ca hai cach giai déu c6 thé sir dung cho trudng hop tong quét. Ta c6 thé thay gia thiét

, oo P RS A .o A A A N e I
song song voi (P) bang mot gia thict twong tu. Mot so bai todn tuong tu:
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d:x+2:y—1:z+2

Oxyz, cho duong thang 1 2 3 va mat phéing

E (—2; 1;

1) Trong khong gian

(P) 2x+y+2z=0 _2)» song song voi (P) ddng thoi tao véi

" Puong thang A di qua
d goc bé nhat. Biét rang A ¢6 mot véc to chi phuong “= (IO;b; C) .Tinh S=b+c,

Hp, 4(10:-6;-7) = b+c=-13

d'x+2:y—1:Z+2

X
: d:.—=——=
Oxyz, cho hai duong thang 1 2 3 va '3 2

E(—Z; I;

2) Trong khong gian

Puong thing A di qua -2), vuong goc voi dl, dong thoi tao véi d goc bé nhat. Biét

ring A 6 mot véc to chi phuong * (a;”;c)_ Tinh S=a+b_

Hp, 4(-19:17:20) = a+b=1

C(_é.f.ﬁj
Oxyz A(1,0,0) B(3;2;1) 3°3°3

Cau 135: Trong khong gian voi hé toa do , cho cac diém

. M 13 diém thay d6i sao cho hinh chiéu ciia M 1én mit phang (ABC) nam trong tam giac ABC

(MAB) (MBC) (MC4)

va cic mit phang hop voi mit phang (ABC) cac goc bang nhau. Tinh

gi tri nho nhét ciia OM

V26 5 V28
A S B. 3. c. V3. pD. 3 .
Loi giai
Chon A
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Ta c6 phuong trinh mit phang (ABC): X=2y+2z-1=0

Goi ! 1a hinh chiéu vuong goc cta diém M 1én mat phing (ABC). Do cac mit phang (M4B),

(MBC)’ (MCA) cung hop v6i mit phang (ABC) cac goc bang nhau nén { cach déu ba canh cia

tam gidgc 4BC . Lai c6 I ndm trong tam gidc 4BC nén I chinh 1a tAm dudng tron ndi tiép tam
giac ABC

Taco AB=3AC=4;BC=5.

alA+bIB +cIC =0= SIA+4IB+3IC =0 < I (1;1;1)
Str dung cong thure:

x=1+t¢
y=1-2t

Puong thang L/ qua / va vudng gbc v6i mit phang (ABC) c6 phuong trinh la: z=l+at .

Ké OH 1 Taco M thupe U nén OM 2 OH, VM

E;ﬁ‘
:minOM:OH:d(O;D):‘[ F ]:‘/?6_
u

Téng quat: Toa do diém / thoa man @/A+bIB+cIC=0 (a+b+c#0)]3

ax,+bx, +cx, ay,+by,+cy. az, +bz,+cz,
a+b+c ~  a+b+c =~ a+b+c
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Binh luan: Gia thiét bai toan néu khong cho hinh chiéu cia M 1én mit phang (ABC)ném trong
tam giac 4BC thi s& c6 bén diém / théa man cach déu ba canh cua tam gidgc 4BC ( mot tam noi
tiép va ba tam bang tiép), khi d6 bai toan phai xét ca bdn trudng hop va ta chon min ctia bon
truong hop do.

M(2;0;0),N(O;—3;0),P(O;0;4),

Oxyz

Cau 136: Trong khong gian voi hé truc , cho bén diém

Q(2;3;4). Tim s mit phang (a) di qua M.N 3 khoang cach tur Q gén (a) gap hai lan
khoang cach tir P dén (a).
A. V6 sb. B. 0. Cl D. 2
Loi giai
Chon C.
MN =(-2;-3;0)
MP = (-2;0;4)

.| PO=(2:3;0 :
+) Nhan thay 0=( ) = MN song song v6i PQ.

V()2 MN o ey = Yoy

+) Tir két luan trén ta c6 hi

d =2d <d =d =0 = .
A vay : @) T @) S Yo T ) T 0 (@)= (MNPO) o o quy nihdt mot mat
phang thoa man diéu kién bai toan.
x-1 y-1 z-1
) . Oxvz , (d)): = =
Cau 137: Trong khong gian véi hé toa d0 “** | cho 3 duong thang 2 1 -2,
x-3 +1 z-2 x—4 -4 z-1

(d,): SR AL (d3): =i s : I(a,b,c)

1 2 2, 2 =21 Mit ciu ban kinh nhé nhét tam /\%?€)
tiép xtc voi 3 duong thing (d), (), (d3), tinh § =a+2b+3c.
A, S =10. B. S=1L c. S=12. D. S=13.
Loi giai:
Chon B.

Nhan xét: 3 duong thing (d)),(d,).(d3) d6i mot vudng goc va cach déu nhau.

(d)),(d,),(d5)

Dung hinh lap phuong sao cho chira 3 canh.

Ta c6 canh hinh 1ap phuong la d=3,
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A d; D'

'

|

|

I
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|

I
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1
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|

I

I

|

I

I

I . \
| e N
| L \ ff_)
I

|

|

r

I

—

________________________________

Ta co

d*(I;d)) = d*(I;(ABCD))+d*(I;(ABB' A")) = x* + y°,
d’(I;d,)=d*(I;(BCB'C"))+d*(I;(CDD'C") =z" +1°,
d’(1;d,)=d*(I;(A'B'C'D"))+d*(I;(ADD' A") =u* +v*

3 =x+ Yy A Ut Y 2%(x+u)2+%(y+z‘)2 +%(z+v)2 :rzﬂ.

Ta co: 2

](Z 3 i)
Dau dang thirc xdy ra < I 1a tam hinh lap phuong < 222

S :Z+2.§+3.§:11.
2 2 2
Vay
Cach 2:
Goi I(a;b;c)

=R=d(l,d)=d(l,d,)=d(l,d,)
Mau déu bﬁng3 nén binh phuong cac vé, ta duoc
9R*=A=B=C

—~27R> = A+ B+ C =18(a> +b* +¢*)—126a — 54b — 54c + 423

2 2 2
_18(a-L) s18[p-2 ) +18[c-2] + 2% 234
2 2 2) T 2
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7

a=—

2

p=3.

2

3

7 c=7

Déu "=" xay ra khi va chi khi 2

S=Z+2.§+3.3=11.

vay 2 2 2

Cau 138: Trong khong gian v6i hé truc toa do Oxyz , cho diém A(0;8;2) va mit ciu

2 2 2 .. ) i
(S).(x—S) +(y+3) +(Z_7) =72 va diém B(9’ 7’23). Viét phuong trinh mat phang (P) di

qua 4 va tiép xtic v6i (S) sao cho khoang cach tir B dén (P) la 16n nhét. Gia st "~ (L) 1a

mot vecto phap tuyén cia (P) . Khi do

A mn=2 B. mn=-2 C. mn=4 D. mn=-4
Loi giai

Chon D.

— _ _9) = 2,72, .2
Gia sir mit phang (P) c6 dang a(x=0)+b(y-8)+c(z-2) 0,(a +b° +c 7&0)'

ax+by+cz—8b—2c=0. Mit cau (5) co tam 1(5:-3:7) va ban kinh R = 62.
Diéu kién tiép xtc:
|5a—3b+7c—8b-2c| |5a 115 +5¢|
& =62 o ——1-6J2 (*
"1(1’([))):6‘/5 Na* +b* +¢* Na* +b*+¢? ( )
9a—7b+23¢—-8b—2c| [9a—15b+21c|
dB(P)) =
Ma a’+b*+c’ a’+b*+c’
_\5a—11b+5c+4(a—b+4c)\<|5a—11b+5c|+4 la—b+4]
Ja® +b> + ¢ N+ + N+ 4+
Q)+ aaire
<632 +4 =182.
NVa’ +b* +c’

a b ¢

L = 11— *
Diubang xayrakhi 1 -1 4 Chona_l’b_ 1":_4th()am§m().

Khi d6 (P):x=y+4z=0. Suyra M="lin=4=mn=-4.

Cau 139: Trong khong gian vi h¢ truc toa do Oz o mit phang (P) x—y-z+3=0 va hai

diém M(_l"l"_l); N(3"_3"3). Mit cau (S) di qua hai diém M.N vy tiép xuc voi (P) tai C.

Biét rang C 1udn thudc mot duong tron ¢b dinh. Tinh chu vi cia dudng tron do.

A. 8P, B. 80V3 c. 12pV2. D. 12p.
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Loi giai
Chon D
N
e
97
.'... //
il
/ 1
o
7P\ D C //
M(~1:1;-1) Lo = L (4-44)= (1-11)
Taco MN di qua Y , nhan 4 4 la mot vecto chi phuong nén
x=—1+¢
y=1-t

MN . z=—1+t¢ (IGD)

x=—1+t¢
y=1-t

Thay Z:_Htvéo (P)tadu’(_)'c —1+t+1+t+1-t+3=0<=1¢=4

Toa d6 diém D(3;3;3) 1a giao diém cua cia MN 3 (P) . Do d6 theo tinh chét ciia phuong tich ta

duoc DM .DN =DI* - R’ . Mt khac vi DC 13 tiép tuyén clia mit cau (S) cho nén
DC*=DI’ =R* Do vay DC* =DM .DN =36 = DC=6 (1a mot gi4 tri khong ddi).

Vay C Iuén thude mot duong tron ¢b dinh tam D vai ban kinh R=6 suy ra chu vi cia duong
tron 1a 12P

(Chii y rang diém I khong nhdt thiét nam trén mp(DM, DC), hinh dnh trén minh hoa, mang tinh
twong doi_Cao Thoi PB)

Cau 140: Trong khong gian Oxyz , cho mat phing (P) x=2y+2z-5=0 va hai diém A(_3;0;1),
B(l;_l;3). Trong tit ca cac dudng thang di qua 4 va song song véi (P), goi A 1a duong thang

sao cho khoang cach tir B dén A 1a 16n nhét. Viét phuong trinh duong thang A.

X5 _y_z A_x—l_y+l2_z+13
A 2 -6 —7. B. -2 6 7
A:x-l-23=1=z—1 A:x—21=y+1=z—3
C. B 67 . D. B 6 7

uigeli.xyz Trang 108



uigeli.xyz
Loi giai
Chon B.

Ta cb: AB(4;—1;2),n(P) =(L —2;2).

=u, =| 4B,n , |=(2-6;-7)

\ {@quaA(—&O;l)
| Vtha(z;_6;_7) . Chon B.

Cau 141: Trong khong gian Oxyz, cho diém A(l;1;2) va (P):(m—l)x+y+mz—1=0 vol M la

tham sd. Biét khoang cach tir 4 dén mit phang (P) 16n nhat. Khang dinh dung trong bon khang
dinh dudi day la

A, 2<m<6, B. Khong c6 . C. 2<m<2 D. 6<m<-2
Loi giai

Chon A.

* Phdn tich:

- Pay 1a bai toan ma gia thiét co lién quan truc tiép dén két luan thong qua cong thie tinh khoang
cach tir mot diém dén mot dudng thing, mau chdt ciia bai toan 1a tim gia tri nho nhat ctia ham

ax’ +bx+c

y_ 1.2 i '
phan thuc dang ax +bx+c

- Hoc sinh ¢6 thé st dung MTCT dé tim dugc phwong an tra 10 dung.

* Gidi
d=d(M,(P))= |32m_1|
Ta co: N2m®-2m+2
Om* —6m+1
d’ = =
= y(m) 2m* —2m+2

1 -3m*+16 5 m=>

- + — '

= mz n = y(m)=0s o1
(m —m+1) 3

y'(m)

Xét ham (M) ¢

Béng bién thién
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1
m —00 3 5 400
y'(m) — 0 + 0 —
14

Suy ra ¢ 16n nhat < y(m) 16n nhat < M =35 Chon d4p 4n A.

Oxyz A(0;-1;2), B(1;1;2)

Cau 142: Trong khong gian , cho hai diém va duong thang

d:x+1:Z:z—1

1 1 I Biét diém M (a:b:c) thudc duong thing @ sao cho tam gidc MAB c6 dién
tich nho nhat. Khi do, gia tri 7 =a +2b+ 3¢ bang

A 4 B. 5. C. 10. D. 3.
Loi giai:
Chon C
x=t
AB:iy=-1+2t
z=2

+) Phuong trinh dudng thing
Nhan xét: duong thang 4B va d chéo nhau.

s = %AB.MH

+ Dung MH vuong goc véi 4B . Ta co . Do 4B ¢6 dinh nén dién tich tam
gidc MAB nho nhét khi va chi khi MH 1a doan vudng goc chung ctia 4B va d .
Me(d)= M(-1+t5t3144); f ¢ 4p = H(63-1+22,32)
+)
= MH (t, —t, + 1,21, - t, = 1;—t, +1).

MH 13 doan vudng goc chung ctia 4B va d khi va chi khi

4

MH.AB=0 __ [1,~1,41+2(2,~,~1)=0 tlzng(l.i.Z)
—_— @ 9 b
MHu, =0 |-t +1+26—4,~1-1,+1=0 |, =1 333
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Cau 143: Trong khong gian Oxyz , cho mit phiang (@):2x+y-2249=0 va ba diém A(2:1,0),

. . : 2MA +3MB - 4MC L
B(O,2,1),C(1,3,—1). Piém M € (a) sao cho dat gia tri nhé nhat. Khang
dinh nao sau day dang?

A Sty 2y =4. B. vt Yyt 2y =2.

C. Xy +y, +z,, =3 D. Xy +y,+z, =1

Loi giai:
Chgn A
2x, +3x, —4x,
Ti . AT ATA _n -4 X =
+) Goi diém 7 thoa man 214 +31B-41C =0 = 1(0:-47) ( 243-4
 [2MA + 3MB - 4MC| = 274+ 31B - 41C - M | = 10| = 1M1
+) Ta co

|26+ 3MB — 4MC| - _ , g
Do do, nho nhat khi va chi khi /M nho nhat hay M 1a hinh chiéu cta / trén

mat phang (@)

x =2t
y=—4+t
N \ 2 \ N ’ /e (a) ‘L z=T7-2t
+) Phuong trinh duong thang d qua 7 va vudng goc véi la: .
Med=>MQ2t-4+t7-2t) Me(a)= r=1= M(2;-3;5)
Vay X, +y, +z, =4
A:fzy_1 =

y-1_z
1

Oxyz , cho duong thang 1 1

Cau 144: Trong khong gian voi h¢ truc va hai diém

A(l;2;_5)’B(_1;0;2). Biét diém M thudc A sao cho biéu thire T =|MA- MB| dat gia tri 16n

nhét 1a [me Khi dé, 1" bing bao nhiéu?

A. Tmax:\/ﬁ' &Tmax::)’- C. Ezw:2\/6_3 D. Tmax:3\/g-
Loi giai
Chon B
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yk
B
o —— —
H I M A
A
x=-1-2¢
AB:<y=-2t
Ta co 4B (_2;_2;7) suy ra phuong trinh dudng thang Z=24T
1
x="t —-1-2t=t¢ f=—§
A:qy=1+¢ 2t=1+ < 1
= =t t’:__ 2 7
=0 Xt hé 2+Tt=t 3 do d6 dudng thing 4B va A ¢t nhau tai

(434 o P332
3373 . Thay 337 3) 37373 I4=-2IB ngn hai diém 4 B nim
vé hai phia ctia duong thang A . Goi H,4 lan luot 13 hinh chiéu cua 4 trén A va 1a diém d6i
xing v6i 4 qua &, H (51400 €A = AH (' - ;¢' = 1;¢'+5) Lu, (1,1;1)
=St -1+-1++5=0=¢=-1

= H(-10;—1) = 4'(-3;-2;3)

T =|MA—MB|=|MA'— MB|< A'B =3

V&i moi diém M €A ta déu co MA= MA" do d6 dau

bing xdy ra khi M 14 giao diém cta duong thing 4'B va A Vay T =

Cau 145: Trong khong gian %7 | cho ba diém 4(10,0), 3(0;:0),C(0;0:¢) va mit phing
1

. ABC) L (P); ;(AB =—
(P)'y_z+1:O.Biétb’c>0vé( C) ( ),d(O,( C)) 3 Tinh T=b+c

T=E T=—
A 2. B.T=2 c. 2. D.T=1.

Loi gidi

Chon D
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, , (ABC) x+l+£—1:0
Ap dung pt mp theo doan chan, mp c6 phuong trinh: b ¢ , do d6 VTPT cua
1

F(l'l'lj - (4BC) L (P);d(0;(4BC))=
(4BC) 1. "\ b ) yavrpTcaa (P) 1 2 (051 A 3 nén

2 2
ta thu duoc hé: b™ ¢

1
; b,c>0 b=c=3
Giai hé voi diéu kién ¢~ Y ta duoc 2 vay T=1,

CAu 146: Trong khong gian Oxyz  ¢ho mp (P) cit ba truc toa d0 tai ba diém
A(;0,0),B(0:5:0),C(0:0:¢) s abe>0 3 M(SL)E(P) |10 04+440B+0C gy

GTNN hay tinh T =a—bc
A.T=4, B. =36, c.T=0, p.I'=8

Chon C

Ap dung pt mp theo doan chian, mp (P) codang: @ b ¢

9 1 1 _ 9,113 22 P (3+2+1)
M) e(P) o oyt L=t o= b2
Vi néntaco 4 ¢, suyra a c a ¢ a+4b+c
3_L_ 1 qa=13
a 2b c e lp=3

9 1
—+—+—=1 c=6

Cau 147: Trong khong gian %7 | cho mp (P) di qua M (L21), N (~10;-1) dong thoi cat
AM _ B}
Ox,0 theo thir t tai 8 (khac O) sao cho BN _Khi d6 (P) 6 mot VTPT n(1;m;n)
thi tong 7+ 7 bang
A. 2. B. -1 c. L D. 0.
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Loi giai

Chon B

Gia su (P) cit ba truc toa do tai cac diém A(a;O;O),B(O;b;O), C(O; O;C);(abc * 0), theo ptmp

£+1+£=1

theo doan chin ta c6 ptmp (P) c6 dang: 4 b ¢

1,21,
PR b=1
a b c N
__1_|___1—1

Vi (P) qua M.N pan. La ¢

AM=\/§BN<:>(a—1)2+5:3(2+b2):{a |
Tur ==

az3:>c=—i

nén ptmp la x+3y—42—3=0:m+n:_1.

a=—-1=>-l+c=c khong cé gia tri thoa man.
4(0;0;-3), B(2;0;-1)

Oxyz, ¢ho hai diém

Cau 148: Trong khong gian véi hé truc toa do va mat
phang (P) 3x-8y+7z-1=0. Diém C(a;b;c) la diém nam trén mit phang (P) , €6 hoanh do
duong dé tam giac 4BC @éu. Tinh @ —b+3c.

A, — 7. B. 9. C. 5. D. 3.

Loi giai
Chon C.
Viét phuong trinh mit phang @ 13 trung truc doan 4B
' di qua [(1;0; —2)

: _ & x+z+1=0
{vtpt AB =(1; 0;1) (Q) :

Viét phuong trinh duong thang d 13 giao tuyén (P) va (Q)

x=2t
g x+z+1=0 Sdiqy=-1-t (tell)
13x-8y+7z-1=0 z=—-1-2t

= C(2t;-1-1;—1-2¢)

Tam giac 4BC déu khi va chi khi 4B =4C

(2 +(-1-1) +(2-2t) =242
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<92 -6t-3=0
t=1
= t 1 = C(2-2;-3)
T3

Vay a—b+3c=-5.

Vay dap an C.

Cau 149: Trong khong gian vdi hé toa do Oxyz , cho diém M thudc mat cau
(8):(x=3) +(»=3) +(z-2) =9 .\ gz A(L0:0);B(213):C(0:25-3) po g qu

tich céc didm M thoa man MA* +2MB.MC =8 duong tron c¢b dinh, tinh ban kinh 7 dudng
tron nay.

A.’":*/E. B.7=6 Cc.r=3, D.’”=\/g.
Loi giai

Chon B

Cach 1:

Mit cdu o tam L 32 bankinh R=3 Goi M (2922) i 4o MA® + 2MBMC =8
<::>()c—1)2 +y2 +z* +2[)c()c—2)+(1—)/)(2—y)+z2 —9} =8

PN ()c—l)2+(y—1)2+z2 :9(S')'

Vay M ciing thudc mit cau c6 tam I'(110) . ban kinh R' =3 Do d6M thuoe duong tron 1a giao

ctia hai mit ciu (5)ya (5') ¢4 ban kinh 2

(do R= R'=3 ).
Cach 2:
Goi N 1a trung diém BC | khi d6 ta c6

- 2 5~V 2 2
MA> + SMBIC =8 e MA* +(MB+MC) ~MB’ ~MC*=8 _ 10 v vp g _g
< MA* +2MB?* +2MC? — BC* —=MB* - MC* =8

< MA* + MB* + MC?* —BC?* =8

< MA* + MB* + MC* = BC* =8
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& MA* +MB* + MC* =49
Goi G 1a trong tAm tam giac 4BC . Khi doMA* + MB* + MC* =49 <
2 2 2 2 Aol A LR L) —
3MG® + MA® + MB* + MC* +2MG (GA+GB +GC) =49 _ 31 =2 . o2 6B + GC* = 49

I'(L50) o inn R'=3.

< 3MG* =27 < MG* =9 Vay M ciing thudc mit cau c6 tm
Dén day thi 1am tuong tu cach 1.

Cich 3.
(5) ¢ tam 7 3%2) sn kinh R =3

Goi G a trong tam tam giac 4BC | khi d6 toa do G(l; I;O).

GA(0;-1;0),GB(1;0;3), GC (- 1;1;-3)

MA + AVBIIC =8 o MG +GA* +2MG (GA+GB +GC)+2GB.GC =38

& 3MG*+1-20=8 < MG =3

Do d6, M nam trén mit cau (Sl) tam G ban kinh R, =3 c6 phuong trinh
(x=1) +(y-1) +22=9

i 16=2\3< R+ R nén hai mit cau cat nhau theo giao tuyén la duong tron tim | ban kinh

x+y+z-5=0

v

7, nam trén mat phang

r= R -d*(1,(P)) =6

Tur d6 suy ra
Nhan xét: Ta c6 thé mo rong bai todn nhu sau

Trong khong gian v6i hé toa do 997, cho diém M  thugc mit ciu

(8):(x=3) +(y=3) +(z-2)" =9

thuc théa man MA* +2MB.MC =k , k>=19 Tim gia tri lon nhét, gia tri nho nhét ctia ¥ .

A(1;0;0);B(2;1;3);C(0;2;-3)

va ba diém . Goi k 1a s6

k+19
. MG = . : . (S)
HD: Vi cach 1am tuong ty nhu trén ta duoc 3 _Khid6, M nim trén mat cau \"'/ ¢o
R = k+19

tam G bankinh ~ 3

D ton tai diém M thi hai mat ciu (5)(5) ¢6 didm chung. Khi o,
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k+19 k+19

<2\3<3+

33—
|R1—R2|£IG£R1+R2<:>‘  6V3-28<k<63-10

Oxyz

Cau 150: Trong khong gian véi hé toa do , viét phuong trinh mit phang (P) di qua

M(1;2;3) va cit cac tia Ox,Oy, Oz 1an luot tai cac diém 4,B,C sao cho

1 1 1
2 + 2 + 2 . . A4
04> 0B" OC” dat gi4 trj nho nhat?

(P):x+2y+3z—14=0 (P):6x+3y+2z—18:0
A. . B. .
(P):3x+2y+z—10=0 (P):6x—3y+22—6:0
C. : D. .
Loi giai
Chon A.
Duya vao cac hé thirc lugng trong tam giac vudng va cic mdi quan hé vudng goc trong khong gian
1 1 1 1
‘ H ABC . OH’ Of 0B oC’
ta ching minh dugc rang véi *° 1a truc tdm tam giac thi va
OH 1 (4BC)
1 1 1
“o4 0B oC . OH :
Do doé dat gia tri nho nhat khi 16m nhat.
OM =(1;2;3
< ‘ P = 5 &y .
Ma O =OM o muén O 16mnhde thi™ = «hi do (23) | e to phép tuyén
(P)
cua .
() 1(x=1)+2(y=2)+3(z=3)=0
Do d6 phuong trinh mat phang can tim la hay

(P):x+2y+3z—l4:0

Cau 151: Trong khong gian véi hé toa do Oxyz , viét phuong trinh mat phang (P) di qua

M (2;3;4) va cit cac truc Ox Y Oz 1in luot tai cac diém 4,B,C sao cho M 1a tryc tam
cua tam gidc ABC 9

P):2x+3y+4z-29=0 P):2x+3y+4z=0
A B

c (P):6x+4y+3z-12=0 (P):6x+4y+3z-36=0

D.
Loi giai

Chon A.
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Mo, MBC =OM L(4BC)  (P)  OM=(234)  yprpr
a truc tim ,do do nhan lam )

(7).,

la

2(x=2)+3(y-3)+4(z-4)=0 50—
PhlIO’ngtrinhmétphéng : (x ) (y ) (Z ) hay 2x+3y+4z-29 O.

Cau 152: Trong khong gian véi hé toa do Oxyz

M (1;3;5)

, viét phuong trinh mat phang (P) di qua

va cét cac tia OX 0¥ | Oz 1an luot tai cc diém 4,8 ,C sao cho thé tich khdi tir dién
0ABC dat gid tri nho nhét?

(P):15x+5y+3z-45=0 (P):x+3y+5z-35=0
A. . B. .
(P):15x+5y+3z+1=0 (P):x+y+z—9=0
C. : D. .
Loi giai
Chon A.
A(a;0;0),B(0;5;0),C(0;0;¢) a,b,c>0
Goi voi .
(ABC):£+%+£:1
Phuong trinh mit phing ¢ ¢
Me(ABC):>l+§+§=1
a b c
Vouse = l.OA.OB.OC _ abe
. 6 6
Ta co:
1 3 5 1 @=>
—=—=—=—=4:bh=9
1=1e24025590 0 s a5, 210 a b ¢ 3 _
a b c abc OBET o : c=15
, dau “=" x4y ra khi

= (P):15x+5y+3z-45=0

Oxyz (Sl):(x—1)2+(y—l)2+(z—2)2:16

Cau 153: Trong khong gian véi hé toa do , cho mat ciu

. 2 _ 2 2 _ i i
va (SZ)'(XH) +(y 2) +(Z+1) =9 cat nhau theo giao tuyén la duong tron (C) Tim toa do
tam  cua duong tron (C)
o120 s[(L20) T I
Al 2 44 B. \344) C. 34 4) D. 24 4)
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Oxyz A(4;,2;5) B(0;4,-3) C(2;-3;7)

Cau 154: Trong khong gian véi hé toa do , cho cac diém ,
M (x0 Vo5 ZO)

P=x0+y0+zo.

—_—

o L . (On) ‘MA+MB+MC o

Biét diém nam trén mit phang \“*)sao cho dat gia tri nho nhat.
Tinh tong
A P=-3 B. P=0. c. P=3 D. =6,

A;X_IZZ:Z+2
2

I =1 vahaidiém

Cau 155: Trong khong gian véi hé toa do Oxyz , cho duodng thang
A(O;_I;3) , B(l; _2;1). Tim toa do diém M thuoc duong thfmg A sao cho MA® +2MB* dat gid

tri nho nhat.

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

A. B.

Oxyz

Cau 156: Trong khong gian véi hé toa do cho mit cau

(8):(x=1) +(y-1) +(z-2)' =16 v (8,):(x+1) +(y=2) +(z+1)" =9

tuyén 1a dudng tron ©) Tim toa do tim </ ctia duong tron (©),

A(-L1D (L1 (LIl [y
Al 2 44 B.344 C. 34 4 D. 24 4

cit nhau theo giao

Loi giai
Chon D.

Céc diém thudc duong tron (©) ¢o toa d6 théa man hé:

{(xl)z +(y-1Y +(z-2) =16

(x+1)2+(y—2)2+(z+1)2 =9 = 4x-2y+6z+7=0

Hay () ludn nam trén mat phang (P):4x-2y+62+7=0 . Suy ra tam  cta dudng tron (©)

hinh chiéu vudéng goc cta 7 (13 tAm cta mit cAu ) nén mit phang (P)
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x=1+2¢
y=1-t
. \ 2 VARTS z=2+3t Ao T s . n , A
+ Phuong trinh duong thang la: . Suy ra, toa do cua “la nghi€ém cua h¢
3
t=—=
4
1
X:—E
= =
x=1+2¢ 7
y=1-t y:Z
2+3t 1 -17 -1
ax-2pr6z+7=0 P73 TN W S
X=2y+6z+7= 4 2 4 4) ChonD

Phin tich:Bai toan trén c6 thé giai quyét bang cach khac : Tim tdm </ bang céach tinh ti 1¢ 7 chia
doan thfmg ndi tim hai mat cau. O 16i giai trén, ta st dung mdt k¥ thudt quen thudc trong viéc
tim phuong trinh ctia « phan chung » cta cic duong, mit bac 2 : Ta thuong khéo 1éo két hop hai
phuong trinh dé tao ra phuong trinh cia phan twong giao (O bai nay (hodc cac bai vé tuong giao
clia hai dudng tron trong phang) thi ta trir hai phuong trinh cho nhau, ta sé thu duoc phuong trinh
mot mat phang ( hoic mot dudng thang))

Oxyz (S):(x=1) +(y+1) +(z-2) =9

Cau 157: Trong khong gian véi hé toa do cho mit cau

va diém M (1;3; _l). Biét rang cac tiép diém cua cac tiép tuyén ké tr M t6i mit cau da cho luon
thudc vao duong tron (©) . Tim tam 7 va ban kinh 7 cua duong tron (©)
A, 257\ 725725 B 5 25725725

r=£,J(l;£;£] r:E,J(l;E;Ej
c. 57 \2sos p. 257\725°25

Loi giai
Chon C.
A
J I
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Cach 1: Taco (S):(x—1)2+(y+1)2 +(Z_2)2 =9

¢6 tam T07ED) pan kinh R=3 IM =N0"+4+3" =5 Goi A 13 mot tiép diém. Sir dung dinh
Iy Pytago, ta & dang tinh duge MA=VIM" —I4* =4,

M4 12
, =MA—==
+ Do AJ LIM pan ta co: AJ = MA.sin AMJ IM 5 =r
— YA 10
+ MJ = MA.cos AMJ M
16— 11 23
ﬂ=E:>MJ=EMI :J(l;—;—j
vay Ml 25 25 2525

Cach 2: Goi A¥2) 13 mot tiép didm,

2 2 2
MA=NIM 142 =4S )+ (r=3) + ) =160 e 00 45 ctia 4 1a nghiem cia he
(x=1) +(y=3)" +(z+1) =16

(=1 (r+1) (222 =9 = 4y=3z41=0 g, Ae(P):4y=3z+1=0

r=\R*—d*(I,(P)) = %

Vay: , J 13 hinh chiéu vudng goc cua £ 1én (P):4y-3z+1= 0. Toa do
x=1

4y-3z+1=0 1

— - = —

x=1 y 25

y=—1+4¢ 23

z=—

cua / 1a nghiém cua hé: ¥ = 2-3t 25
Cau 158: Trong khong gian voi hé toa do Oxyz cho céc diém A(4;2;5), B(O; 4 _3), C(2;—3;7).

o s . : MA+MB+MC .
Biét diém M(xo,y O’Z") nam trén mat phang O% 520 cho ‘ ‘ dat gia tri nho nhat.

Tinh tong P:x0+y0+zo.

A.P=-3, B.P=0, Cc.P=3, D.P=6,

Chon C.

q: MA+MB +MC|=3MG|=3Mi
Goi G(2’1’3) la trong tam AMBC ™ " TMC ‘3 G‘ 3 G.

‘W+Aﬁ+M—C‘

Do d6 nho nhit khi MG nho nhit.

uigeli.xyz Trang 121



uigeli.xyz

/
L= S

Ma MG > d[G,(Oxy)] =GH e MG

nho nhat khi M =H khi d6M 1a hinh chiéu vudng goc

cua G 1én (OXy)jM(Z;I;O):xo"'yo"'Zo :3'

y z+2

I =1 yai hai diém

A

x—1
2

Oxyz

Cau 159: Trong khong gian véi hé toa do , cho duong thang

A(O;_l;?’), B(L _2;1). Tim toa do diém M thudc duong thing A sao cho MA® +2MB* dat gia

tri nho nhat.

A.M(5;2;—4)' M(—l;—l;—l). C.M(I;O;—Z). D.M(3;l;_3).

B.

Loi giai
Chon B.

Vi M thudc duong thang A nén M(1+2t;f;—2—t).

= (20+1) (1) 4 (45 +2] (20) 4 (+2) + (143 |

Ta c6 MA* +2MB* =18 +36¢+53

2

Viy min (MA> +2MB*)=35 _ ,__, hay M (11-1).

Bai phat trién
M(a,b,c) ndm trén duong thang hay mit phang,

dang nay ra rat nhiéu trong cac dé thi thir gan day va ciing da c6 kha phong phu bai tap. Bén dudi,
M (a,b,c)

Hai bai & trén la bai toan cuc tri hinh hoc tim

em phat trién mot bai tim nam trén mat cau. K¥ thuat dung 1a hinh hoc Kkét hop voi

bién d6i ti v& dai sb. Y tudng tao ra bai d6 1a khi MA =kMB (v4i k 13 mot sb thich hop) thi M s&
di dong trén mit cau.
2 2 2
Cau 160: Trong khong gian véi h¢ toa do Oxyz , cho mit cau (S) (x=3) +(y—2) +(Z_1) =4 ,
A(-121) va B(2’5’1). Cho M(a,b,c) 1a diém di dong trén mat cau () sao cho MA+2MB
dat gi4 tri nho nhét. Tinh @ +b+c.

A5+ B.5-V3, c.4+\3, p.4—V3

Loi giai
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Chon A.
():(x+1) +(v=2) +(z-1) =4 . 1(321),R=2
Tacé I4=4>R= A nim ngoai khdi cau.

IB = \/ﬁ >R= B nim ngoai khdi cau.

oo MA=( 1) +(y=2) 4 (z-1)

:\/(x+1)2+(y—2)2+(z—l)2+3[(x—3)2+(y—2)2 +(z-1) -4]

2 2 2
—\4(x=2) +4(y-2) +4(z-1) =2MC . C(2:2:1)

Taco /C=1<R= C pam bén trong khbi cau.

Ta cé MA+2MB =2MC+2MB > 2BC

Min(MA+2MB)=2BC & pr 1a giao diém cta doan thang BC va mit céu(S) (nghia la M

nam gitra B’C).
x=2
y=2-3t=M(22-31)
Phuong trinh duong thang BC 1a =1
2 2 2 1
M(2;2—3t,1)e(S):>(2_3) +(2-3t-2) +(1-1) 4=t
M (22+3:1)
M (22-431)
Viay .
. M(2;2+~/3;1 V7 Y
Do M nam giita B.C nén ( 3 ) (do MC cung huéng BC)H,

Cau 161: Trong khong gian véi hé toa do Oxy2, ¢ho mit phang (P) x=2y+z-1=0 va diém

A(0:-2:3), B(2,0:1). Diém M (asbie) thudc (P) sao cho MA+MB nho nhét. Gia tri cua

a’+b*+¢? bgng

41 9 7
A 4. B. 4 C. 4. D. 3.
Loi gidi
Chon B.
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AV

A(0;-2;3),B(2;0;1) (P):x—2y+z-1=0

nam cung phia so voi mat phang

P)x-2y+z-1=0

Puong thang A di qua A(O; _2;3) va vuong gbéc voi ( ) cO phuong trinh

x=t
y=-2-2t
z=3+t¢

Goi H 14 hinh chiéu cta 4 1én mat phing (©) i 7 =20(P)

Ta c6 phuong trinh t+4+41+3+1-1=01=—1= H(-1;0;2)

Toa db diém déi ximg véi 4 qua () 1a: 4 (F221)

Ta c6 MA+MB=MA'+MB > A'B
Vay MA+MB nho nhit khi va chi khi 4°M>8 thing hang

Do do M =4BN(P)
x=-2+2t
y=2-t

Puong thing 4'B ¢6 phuong trinh la 1~ ~ !

—2+2t—4+2t+1—1:OQZ‘:E:)M(l;l;Ij
Ta c6 phuong trinh 2 2

a’+b*+ct =

ENG NG}

Vay
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(P):x—2y+z—1:O

CAu 162: Trong khong gian véi hé toa do Oxy2, cho mit phang va diém
A(221).B(20:0). pigy M(@0:¢) o (P) T gis trf 1on nhét cua M4~ MB|
A.@' B. 2\/5. C. 3‘/5. D.3.
Loi giai
Chon B.

A(—2;2;1),B(2;0;1) nam khéc phia so voi (P)

Toa d¢ diém déi ximg véi 4 qua (P) 1a: A(0;-2;3).

Ta o IMA—MB|=|MA'~ MB|< 4B =23

vay MA=MB| 1o bt khi va chi khi 4>M-B thing hang

Cau 163: Trong khong gian véi hé toa do Oxyz, ¢ho mit phang (P) x=2y+z-1=0 va diém

A(=221),B(20:1). Piém M (a;bsc) thudc (P) sao cho MA+MB nho nhit. Gié trj cia 4 —¢

bang
3 -1
A 2. B. 0 C. 2. D. L.
Loi giai
Chon B.
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B
//, /\M

A

A(_2;2;1)’B(2;0;1) nam khac phia so voi (P)
Ta co MA+ MB > AB

Vay MA+MB nhé nhit khi va chi khi 4Y>8 thing hang

Do d6 M:ABK\(P)
x=-2+2¢
y=2—t
z=1

Puong thang 4B c6 phuong trinh 1a

—2+2z—4+2z+1—1=o@t=§:M(1;l;1]

Ta c6 phuong trinh 2 2
a—c=0.

Vay

Oxyz A(2;1;3) B(6;5;5)_ Goi

Cau 164: Trong khong gian véi hé truc toa do , cho hai diém

(S) 1 mat cau duong kinh 4B . Mit phang (P) vudng goc voi doan 4B tai H sao cho khdi

n6n dinh 4 va day 1a hinh tron tim # (giao ctia mit cau () va mit phang (P)) c6 thé tich 1on
nhét, biét rang (P):2x+by+ez+d =0 voi 0:¢:d € iy S=btc+d
A S=-18, B. S=-11 c. S=-24 D. S=-14,

Loi giai
Chon A.
AB :(4; 4;2): 2(2;2;1), AB 13 vecto phap tuyén
clia mit phing (P) suy ra phuong trinh mit phang
(P) c6 dang 2x+2y+z+d=0

Goi 1 tam mit cau thi / 1a trung diém cua 4B

2. . R=——=3
suy ra ](4’3’4), ban kinh mat cau 2
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bit IH =X suyra HK =\R’ -x* =\9-x’ .
Thé tich khéi non

VleHJr.HK2 :l7r(9—xz)(3+x):lﬂ(6—2)6)(3+)c)(3+x)S17{6-’_34_3)3
3 3 6 6 3

DAu bing xdy ra khi 06-2x=3+x S x=1

|d +9| d=3
et g

d(A,(P))=4 =-21
(4.(7) e 3 . od=-21
d(1,(P))=1 |d+18|:1 {d:—m
Ta c6 hé: 3 d=-15
Vay (P):2x+2y+z—21=O.
Suym;b+c+d:—l&
d_x—l_y_z—l

Cau 165: Trong khong gian OXyz ¢ho duong thfmg 1 2 3 va diém A(2; 2"4) va
mit phang (P) xty+z-2= 0. Viét phuong trinh dudng thing A nim trong (P) cit 4 sao

cho khoang cach tir 4 dén A 16n nhét.

x_y _z—2 x-3 y+4 z-3
Al =2 1 B. | -2 1
x=2 y-2 z-4 x=1_ y+1 z-2
c. 1 -2 | D. 1 -2 1
Loi giai
Chon B.
d.x—l_z_z—l
Ta c6diém A<2"2"4)thu(f)c 1 2 3 .GQiB:dm(P)suy ra toa do diém B 1a
x—l_Z_z—l
1 2 3

nghiém cua hé phuong trinh ¥ +y+z-2=0 = B(1,0,1) .
Pudng thing A cit d ma ¢ (P) pen A di qua © (101) hi do dé thoa man yéu cau bai toan

thi A di qua B(1;0:1) va vudng goc v6i @ . Suy ra A di qua B(l"o"l)vé c6 VTCP 1a
— x-3 y+4 z-3
[t “02  vrepnena 1 21

Oxyz A(2;1;0)

Cau 166: Trong khong gian v6i hé truc toa do , 2oi A 1a duong théng di qua diém
P)x—y-z=0

song song v&i mat phang ( ) va c6 tong khoang cach tir cac diém
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M(O;Z;O)’ N(4;0;0) t6i dudng thang d6 dat gia tri nho nhat? Vecto chi phuong ctua Ala vecto
nao sau day?

A 1 =(0:1-1) g U =(LOD) o uy=(321)  ou=(2L0)
Loi giai

Chon B.

Phan tich

0)

+ Anim trong mit phang ( qua 4 va song song voi mit phing (P);

+ 4 13 trung diém cua MN nen d(M’A):d(N’A):m;

+ Nhan thay d(M’(Q)) =h khong déi va m = h.

Do d6 téng khoang cach nho nhét khi va chi khi ¢ (M>8)=d(N.A)=m oo b4 Khi do Anim
trong mit phang chira MN vy vuong goc voi (Q)

Giai:

: ng=| np, AM |=(1;2;-1
Goi (R) la mat phang chtra MN 3 vudng goc voi (Q ) ta co "x [nP ] ( )

: = ny.n, | =(3;0;3
Ala giao tuyén cla () va (R) nén 2 [nQ’nR} (3:0:3) - chon B.
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Céu 167: Cho mat phing (P):x—2y+22 —3=0 va hai diém A(_3;O;1), B(l;_1;3). Trong cac

duong thang di qua 4 va song song voi (P) , hdy tim mot vevto chi phuong cua duong thang ma
khoang cach tir B dén duong thang d6 nho nhat?
A u=(26;11;—2) B. u:(26;—ll;—2) C. u:(26;11;2) D. u:(26;3;—2)

Oxyz

Cau 168: Trong khong gian véi hé tryc toa do goi A 1a duong thang di qua A(l;l;l) , vuong

df_y—lzz—l

= B(2;0:1)

goc voi duong thing 1 1 2 va cach diém mot khoang cach nho nhét.

u, =(0;1;—1 u, = (1,051 u, =(1-1;0
A.uA ( ) B.uA (1:0:1) QMA ( )
u, = (0:L1)

, Ox
Cau 169: Trong mat phang voi h¢ toa do y’ cho hinh chir nhat OMNP voi

M(O;IO),N(IOO;IO),P(IOO;O) A(x;y),(x;yeZ) .

. Goi "~ la tép cac diém nam bén trong ( ké ca

, o , Alx;y)eS
trén canh) cta hinh chir nhat OMNP. Lay ngau nhién mot diém (x:)

x+y<90 .
bang
845 473 169 36
1111 500 200 D 101

. Xac suat dé

A B C

, O
Cau 170: Trong mat phang voi hé toa do xy’ cho hinh chir nhat OMNP voi
M(O;IO),N(IOO;IO),P(IOO;O) S A(x;y),(x;yeZ) .

N

. Goi "~ la tép cac diém nam bén trong ( ké ca

, o , Alx;y)eS
trén canh) cta hinh chir nhat OMNP. Lay ngau nhién mot diém (x:)

0A4<100

. Xac suat dé
bang

90 1000 900 1101
1111 1111 1111 D 1111

A B C

Oxyz (S):x2+y2+zz—4x+10y—2z—6:0

Cau 171: Trong khong gian > cho mit cau .Cho ™ 1a

A 5 ~ . A 5 . - N = B — < A ) r.e - A S
s6 thyc thoa man giao tuyén cua hai mit phang ¥ =" va x+2-3=0 tiép xtc voi mit cau ( )
Tich tat ca cac gia tri ma ” cé thé nhan dugc bang

A. —11, B. —10, C. 5. D. 8.

Loi giai
Chon A.

“Nhdn xét: Dung diéu kién tiép xuc cua mdt cau voi duwong thang”
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Mit cau (5) cd tAm 1(2;- 5:1) va ban kinh R=V4+25+1+6 =6

Pat (P):y=m va (Q):x+z- 3=0

Chon A(0m:3)1 (P)C(0) , Bm:2)] (P)C(0).

va
A(0;m;3)

U

AB =(1;0;- 1)

Tacé: 4B qua va co VTCP

i
I4=(- 2;m+5;2)

U~
L .0-
gZ,ABg_(m+5,o,m+5)

\éz,%& \/(m +5 +0+(m+5)

d(],d)=—‘btﬂ—

AB‘ B NG

=|m+5|

m=1

(S)<:>a’(1,a’)=Rc:>|m+5|:6c{m:_11

d tiép xtic v6i mit cau
Suy ra tich cac gia tri 7 bang - 11

(S):xz+y2+zz—2x+2y—4z—m:0

Cau 172: Trong khong gian 9975 cho mat ciu .Cho ™ 1a

A 5 ~ . A 5 . o 2 — \ = < A , e - A S
sO thuc thoa man giao tuyén cua hai mat phang * =1 y3 y+z+1=0 tiep xtc vo1 mat cau ( )
Tdng tit ca cac gia tri ma 7 ¢o thé nhan dugc bing

A 4. B. —10. C. 4. D. 10,

(S):xz+y2+22—2x+2y—2z—1:O

Cau 173: Trong khong gian Oxyz, cho mit cau .Cho ™ Ja

A 5 ~ . A 5 . - M — B —1= < A , 7 = A S
sO thuc thda man giao tuyén ctua hai mat phang Z =7 va x+y-1=0 tiép xuc vo1 mat cau ( )
Téng binh phuong tt ca cac gia tri ma 7 ¢ thé nhan dugc bang

A. 0. B.9. C. 2. D. 7.

Cau 174: Trong khong gian Oxyz , cho ba diém A(2;0;0), 8(0;4;0), €(0;0;6) , diém M thay do6i

trén mit phang (ABC), N 1a diém trén tia OM sao cho OM.ON =12 Biét khi M thay doi thi

diém N 1uén ndm trén mit cau c6 dinh. Tinh ban kinh mit cau do
7

5
A 2. B.3V2. c. 23, D. 2.

Loi giai
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Chon A.

* Phan tich:

Trude khi tim ra ban kinh dudng tron thi hiéu ring day 1a bai toan quy tich, cin chi ra quy tich
cta diém N . Theo gia thiét thi tir toa d6 ciia M ta c6 thé suy ra dugc toa do cia diém N mat
khac M lai chay “tung ting” trén mit phing (45C) , tir d6 lién hé ra quy tich cua diém N

* Gidi

Gia st N(x;y;z):> ON = sz tye . Do 0, M, N thang hang va N thuge tia ON nén suy

ra:

12

X' +y 4z

OM.ON =12 < OM =

.O—N:N[zux 12y 12z j

9 9
XAy +2 Xy Xy + 2

2
NE(ABC):>6x+3y+2z=x2+y2+z2 <:>(x—3)2+(y—%j +(z—1)2 :%
Do .

R=

N

Vay N thudc mat cau c¢d dinh ban kinh

Cau 175: Trong khong gian véi hé tryc toa do Oxyz , cho hai diém M(l; 0;2)’ N(l;_l;_l)

phéng (P):x+2y—z+2:0

va mat
. Mot mat cau di qua M, N tiép xtic v6i miat phang (P) tai diém £
.Biét £ thudc mot duong tron ¢ dinh, tinh ban kinh cta dudng tron do.

R
A. 2 B, R=+10 c. R=10 D. R=2V5
A(2;-11),M (5;3;1), N (4;1;2)

Oxyz

Cau 176: Trong khong gian , cho ba diém va mat phang

(P) y+z=27. Biét rﬁ“mg tdn tai diém B trén tia AM | diém C trén (P) va diém D trén tia AN

sao cho tur giac ABCD 13 hinh thoi. Toa do cua diém Cla

A (-15;21;6). B (21;21;6). C (-15;7;20). D (21;19;8).
Loi giai

Chon B.

* Phan tich:

- Tham sb hoéa toa do diém M,N

- Tir diéu kién tu giac ABCD 1a hinh thoi suy ra 4+C=B+D , suy ra ¢ theo tham sb.
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- \ A ‘A C A P A A A
Tur diéu kién ~ thudc suy ra moi quan h¢ cua 2 tham so.

- Tir diéu kién ttr giac 14 hinh thoi suy ra 2 canh k& bang nhau suy ra

* Gidi
x=2+3t
Be AM : y:—1+4t:>B(2+3t;—1+4t;1).
Ta cé z=1
x=2+2u
De AN :qy =—1+2u= D(2+2u;~1+2u;1+u).
Va z=1+4+u

Vi tir giac ABCD 13 hinh thoi nén suy ra C(3+2u+2;40+2u-Lu+1).

Ma Ce(P)=4t+3u=27(1)

2 2 2 a2
Vi tir gidgc 4BCD 13 hinh thoi nén suy ra AB® = AD* =25 =9’ (2) .

t=3

Tu (1) va (2) tim duoc {“ =5 suy ra C(2l;21;6)_

Cau 177: Trong khong gian Oxyz , cho ba diém A(2; 3;1)’M(4;5;1)’N(0;3;1) va mit phang

(P):x+y+2-8=0-pig 50 tdn tai diém Birén tia AM , diém Ciren ()

va diém D trén tia AN sao cho tir giac ABCD 13 hinh thoi. Toa do cta diém Cl1a
A (-15:21;6). B. (2;4;2). C. (—15;7;20). D. (21;19;8).

Cau 178: Trong khong gian Oxyz , cho ba diém A(2;3;4)’M(5;l;5)’N(0; 0;5) va mat phang

(P) xty+z-l5= O'Biét rﬁng ton tai diém B trén tia AM | diém C trén (P)

va diém D trén tia AN sao cho tir giac ABCD 13 hinh thoi. Toa do cta diém Cla

A (F15:21:6). —1;18;-2). -15;7;20). p. (25:19;8).

B. ( c. (

Oxyz (P):x=2y+2z+1=0

Cau 179: Trong khong gian , cho ba mit phing

(Q):x—2y+2z—8:0’ (R):x_2y+22+420. Mot duong thang A thay doi cat ba mat phang

96
AB +
(P):(2):(R) 131 1wot tai cac didm 4BC . Gia trj nho nhét cua bidu thirc AC? 13
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41
A. 3. B. 9. C. 18, D. 24 .
Loi giai
Chon C.

* Phan tich:

Ta nhan thiy ba mit phang (P).(2):(R) 1a ba mat phang phan biét va song song voi nhau. Dua
vao chi sb @ cua ba mat phang ta nhan thiy mit phang (P) nam gitta hai mat phang (@ )’ (R)
+) Ba mit phang song song v4i nhau ta nghi dén dinh 1y Ta let dé co thé rit ra dwoc mdi quan hé

96
AB, AC ) , AB+— =3
gitta #%>4%  Tur 46 danh gia dwoc gia tri nho nhét cua biéu thirc ACT

* Gidi

Ba mit phang cuing c6 véc to phap tuyén 1a (1; _2;2) nén chung song song voi nhau. Khi d6 ta cé

(1) aopmy-1r aonemy -
%
I\
R \ A

Dung dudng thang qua C vudng goc voi miat phing (P)’(Q)’ (R) Puong thang d6 cit mat

phing (")(©) 1an ot tai MV Khi 6 ta o CM =LMN =3

Ac_mc 1
xét ACNB o MAUNB s AB MN 3 = AB=3AC
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AC 34
96 _ 440, 96 _34C 34C 96 Z3i/3 C 34C 962 o1
Khi d6 AC? AC* 2 2 AC? 2 "2 AC
A " " 3AC: 962 @AC:4
Déu "=" xiy ra 2 AC _
Cau 180: Trong khong gian Oxyz’ cho ba mit phing (P):x+2y+3z+4=0’

(Q):x+2y+3z+2 =0 , (R):x+2y+3z+6 - 0. Mot duong thang A thay dbi cit ba mat phang
(P).(2).(R) lan luot tai cac diém 4,B ’C. Do dai doan 4C nim trong khoang nao khi biéu

4B+ 27
thirc AC? dat gia tri nho nhét?

A, (23), B. 34, c. [43), p. (5:6),
Loi giai
Chon B.

Ba mit phang cung ¢ véc to phap tuyén 1a ( ) nén ching song song vdi nhau. Khi do ta co
[4-2]_ 2 126

(@)= alen)-El= 2 aepm)-Lel-

— =0

Zcm

M

A
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Dung duong thang qua C vudng goc voi mit phang (P)’(Q)’(R) . Puong thang d6 cat mat

2
CM =——;MN =—
phing (P)(Q) 1an 1wot tai M5V Khi do ta co J_ V14
AC_MC 1
Xét ACNB o MAUNB 0 4B MN 1= AB=AC
AC AC 27 39
_ucs 272 _AC _AC 272233____ 320
Khi d6 AC AC 2 2 AC 2 2 AC 4 \/Z

I " " <:>£= 272 <:>AC=3%/§
Dau = xayra 2 4AC .

P):x+y+2z=0, (Q):x+y+22+2=0,

Oxyz , cho ba mit phang ( )

Cau 181: Trong khong gian

(R):x+y+2z+1=0 . Mot duong thang A thay ddi cit ba mat phang (P).()-(R) lan luot tai

cac diém “>™ . Tinh cosin goc tao béi A va mit phang khi biéu thirc AC dat gia
tri nho nhat.
J30 2 2
A. 0. B. . c. 2. D. 3
Loi giai
Chon A.

Ba mit phang cuing ¢6 véc to phap tuyén 1a (1:1,2) nén chung song song v4i nhau. Khi dé ta cé
-2/ _ o1 1
d((P); | P):(R))= = — R
(PR@)=EF = d(PR®)=" = a(@iR)-S -

3
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A
1
I\
P \ _
lcm
C
M \
R I \. —
lcm
B
Q N .

Dung dudng thing qua € vudng goc v6i mat phing (P)’(Q)’(R). Puong thang d6 cat mat

1 2
AM = —; AN ==
Jo.

phing B)(9) 130 1ot tai Mi N Khi do ta oo V6

AC_am 1
xét ACNB o MAUNB s AB AN 2 = AB=2A4C

8 16
=AB* +——=AB’ +—
up s+ 5 4B AB _ g2 8 8 saifypr 8 8 54
Khi d6 AC 2 AB  AB AB AB
30
7 ] " c>ABZ:i<:>AB:2 NB:_ COS(&,(R)):E:@
Déau "=" xayra AB . Khi do6 3 nén 4B 6

Cau 182: Trong khong gian vdi hé toa do Oxyz , cho hinh hQp chir nhat ABCD.A'B'C'D'" ¢4 4

B(a;0;0) D(0;a;0) A'(0;0;b) Vo

tring voi gdc toa do. Cho ja>06>0 Goi M 1a trung diém

a
cua canh CC" Xac dinh ti sb b gé¢ "P (A BD) vuong goc "p (BDM),
a_, a_, a_l a_
A b B. b c.b 2, D. b
Loi giai.
Chgn A

Phan tich bai: Phuong phap toa d6 luon mang dén hiéu qua cao khi sir dung. Thay vi tu duy tim
10i giai ta chuyén sang ki thuat tinh toan.
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Cht y: D& bai da chon sin hé truc toa d0 voi 4 trung véi gbe toa do, truc OX trung véi 4B | truc
Oy tring v6i 4D va truc O2 trang v6i A4’ . Dé hai mit phing vudng goc v6i nhau khi va chi

khi tich v hudng ctia hai véc to phap tuyén cua hai mat phang bang 0.

A’ ©0b) B’

!
1
I
I
1
1
1
1
I
I
A

A

(0:0:0)

B @o.0

Ta cé

A'B =(a;0;-b); A'D =(0;a;-b) = n = (ab;ab;a2)
m=(0;—a;%b} W)=[—a;0;_7bj :;2=(%;a—b;—azJ

<:>a2b2+a2b2—a4—0 2(p2 2
095" @@ (b -a")=0 4_p p, a>05>0

e M, =
Khido ™2

a
21
Vay dé thda man yéu cau dé bai ta dugc ti sO b

Oxyz (S):x*+y*+2° =2ax—2by—2cz+d =0

Cau 183: Trong mat phéng toa do , cho mat cau
vi 40-¢>0 pig mit cau () ¢4t 3 mit phéng toa d6 theo 3 dudng tron c6 ban kinh 7 =3 va
mit cau (5) gi qua diém M(O0:L2)  1inp tdng @ +b+c+d.

25. B. 75 c. 4. p. 10.
A.

Loi giai

Chgn C
Goi ! 1a tAm cua mit cau (S) ,vi (

nhau = I(a,a,a);a>0= R=+a’>+25 '

S) ¢4t 3 mit phang toa do theo 3 duong tron ¢6 ban kinh bang

a=>5

M =R a*+25=3a"-6a+5<
a =-2(ktm).

=
Mit khac: (5 di qua diém M (0:1:2)
Véi a:S:R:\/% khi dé ta cé: a=b=c=5,d=25=a+b+c+d=40.
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Oxyz (S):x*+y* +z° —2ax—2by—2cz+d =0

Cau 184: Trong mat phéng toa do , cho mit cau
voi e >0 gigy mit cau (5) che 3 mit phang toa do theo 3 duong tron ¢ ban kinh bang nhau
va mit cau (5) gi qua diém 2 diém M(0;1;2) . N(0:;0:5) Tinh tong a+b+c+d.
25. B. 75. c. 40. p. 10.
A.
Loi giai

Chogn C
Goi ! 1a tAm cua mat ciu (S) , vi (S) cit 3 mat phéng toa dd theo 3 duong tron c6 ban kinh bfmg
nhau = I(a,a,a);a >0.
Mit khac: () di qua 2 diém M (0:1:2) . N(0:0;5)

= IM =IN < 3a° —6a+5=3a"-10a+25 < a=5=1(5,5;5)

= R=IM =50 yhidé taco: @=D=c=5d=25=a+b+c+d=40.

Oxyz (S):x*+y*+2° =2ax-2by—2cz+d =0

Cau 185: Trong mit phang toa do , cho mit cau
Vol a,b,c>0 . Biét mat cau (S) cit 3 mat phfmg toa do theo 3 duong tron c6 ban kinh 7' = Sva
mit cau () tip xuc voi mat phang ()X TV =0 Tip téng a+b+c+d.

25. B. /5. c. 40. p. 10.
A.

Loi giai

Chon C
Goi ! 1a tAm cua mat cau (S) , vi (S) cit 3 mat phfmg toa dd theo 3 duong tron c6 ban kinh béng
nhau = I(a,a,a);a>0=>R = Ja* +25 .
Mat khac: (5) tiép xtic véi mat phang (P):x+y=0
|2a|

V2

Véi a=5:>R=\/% khi d6 ta co: a=b=c:5,d:25:>a+b+c+d:40.

a=>5

=d(,(P)=R< a =-5(ktm).

a2+25<:>a2=25<::{

Cau 186: Trong khong gian Oxyz, cho mit cau (S ) c6 phuong trinh
X4y 2 —4x+2y-22-3=0 va diém 4(5:3;-2). Mot duong thing 4 thay ddi luon di qua

A va ludn cit mit cdu tai hai diém phan bi¢t M,N | Tinh gia tri nho nhat cua biéu thirc
S =AM +4 AN

A. S =50. B. S, =5J34-9 C.S. =5. p. S, =20.
Loi giai

Pip an B
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125-151) ™)

tam T (Z751) U4 ban kinh mit cau R=3

Al = \/(2—5)2 +(-1-3) +(1+2) =434
Gia tri nho nhét xdy ra trong truong hop AM > AN

Dt AN =x =+/34-3<x<5

:>AM:E
AM AN =25 X

S:4AN+AM:4x+£:f(x)
X

. fO)=dxt 2 [3d-3:5)

X X trén

2_
f’(x):4—§:¥>0 vxe|\34-3;5)

25
S . =4(+34 -3+ =5434-9
:>Smin khi x=+34-3 e ( )

Vay GTNN Swin =5¥34-9 0 x =134 -3
Phan tich y tuéng:

- Bai nay cai ¢t 16i thuc hién dugc chinh 13 str dung ¥ tuéng phuong tich cia mot diém ddi véi
mat cau.

- Tuy nhién bai ndy c6 16i ma hoc sinh ké ca gido vién hay méc phai 1a xét dau bang khi danh gia

25 25
4x+—2=22,[4x.— =20
X X = Smin = 20

bat dang thirc co-si . Tuy nhién diéu nay khong thé xay

ra ddu bang duogc vi diéu kién dé duong thang d cit mit ciu (S) tai hai diém phén biét thi ta co
khéng ché diéu kién la; V34 =3 < AN <5
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L2 2 2 ,
Cau 187: Trong khong gian Oz o mit cau (S).x tyi+z =9 va mdt phang

(P) x+y+z-3=0 . Goi (S') 1 mat ciu chira duong tron giao tuyén cua (S)Vél (P) ddng thoi

Q):x—y+z—5=0

(S y) tiép xuc v6i mit phang ( Goi ](a;b;c) 1a tAm ctia mit cau (S '). Tinh

T =abc
r--1 r=1
A.T=1, B. 8. C.T=-1, D. 8.
Loi giai
Chon D.
Cach1:

' 2 2 2 _12)_—
Ta c6 phuong trinh ctia mit cAu (S)cédang:x Fyrz 9+m(x+y+z 3) 0

S +y +Z+mx+my+mz—9-3m=0

_ _ _ 2
(S (_m;_m;_mj R= +3m+9
mitciu  Jcotaim N\ 2 2 2 ) bankinh
om_
d(1(0) =R 21 P 5o
(S ') tiép xtic véi mat phang (Q) nén ’ V3 4
{1_14) b
2 PR = = —
& m+10[=v9m® +36m +108 & m =1 wyra $222) vy abe

Téng quat
+ Phuong trinh mit cau di qua giao tuyén ctia mot mat cau

X'+ +2° +2ax +2by+2cz+d =0 (P):Ax+By+Cz+D:0

va mat phang c6 dang

2 2, .2 = i
X H+yi+z +2ax+2by+2cz+d+m(‘4x+By+CZ+D)_O( M 13 tham s6 )

+ Cian ¢ vao cac gia thiét ctia ban toan ta tim cac diéu kién vé tam, ban kinh, khoang cach ... ta
1ap dugc phuong trinh dé tim tham s 7.

Cach 2:
(5) 6 tam O ban kinh R=3 ; 4 =4(0:(P))=+3

I 2 2
Ta c6 ban kinh ctia duong tron giao tuyén cua (S)Vé (P) la " =VR —d" = V6

(S v) 12 mit cau chira duong tron giao tuyén cia (S)Vél (P) nén :
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. 1(a;b; A , « A S' M A \ 2 \ ~ ; . (P .
+ Tam (a, ’c) la tAm cua mat cau ( ) nam trén duong thang qua O va vuong goc voi ( ) co
x=t
y=t
phuong trinh

Suy ra a=b=c,

+ Ban kinh cua (S v) la 3

(R =r*+d? (I;(P))=6+(3il/:3j2 0

a3
) _ R'=d(I[;(Q))=
.x—y+z—5—0nA ( ( )) 3 @)

cn

Do (S') tiép xtc v6i mit phang (Q)

2 2
“—_sj :6+(3a_3j c>8a2—8a+2=0<:>a=%

Tu (1), (2) tacod ( V3 V3

1 11
I(E;E;EJ T:abc:l
suy ra . Vay 8.
Téng quat

Vi dang toan viét PT (S ) 12 mat cau chira dudng tron thiét dién cua (S)Vé (P)

(S):xz+y2+22+2ax+2by+202+d20 (P):Ax+By+CZ+D=O

va mit phang
, £ . ~ K(—d;—b;—c) \ 1 , , \ \ TN
+ Trudc hét ta tim duoc tam va ban kinh 7 cta duong tron thiét dién.

~ 1I(a;b; \ A , a8 A \ 2 \ A , . (P .
+ Tam (a, ,c) la tdm cia mat cau ( ) nam trén duong thang qua K va vudng goc voi ( ) co

x=—a+ At
y=-b+Bt
z=——c+Ct

phuong trinh tham so . Tham s6 hda toa do diém 1 , can ctr vao cac gia thi€t bai toan

ta lap cac PT tim tham s ? tir d6 suy ra toa d6 tam 7 .

Oxyz A(L:10) B(-2;0:1) €(0;0:2) .

Cau 188: Trong khong gian voi hé toa do , cho ba diém
(P) x+2y+z+4=0 . Goi M (a;b; c) 1a diém thudc mat phéng (P) sao cho

mit phiang

S = MA.MB +MB.MC +MC.MA a1 ig tri nhé nhét. Tinh @=a+b+6¢_

A.9=2, B.9=72 c.2=0, p. 2=1,
Loi gidi

Chon B.
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33
Goi G 1a trong tam tam giac ABC ta ¢o GA+GB+GCZO.

Theo dé bai, ta co

S =MAMB+ MB.MC+MC.MA
_ (VG + GA).(MG + GB) + (G + GB).(MG + GC )+ (WG + GC). (MG + Gi)

= 3MG? +2MG. (GA+GB+GC)+ GA.GB+GB.GC +GC.GA

=3MG? +2MG.0+GA.GB +GB.GC + GC.GA

=3MG?* +0+GA.GB+GB.GC+GC.GA

—3MG2+GAGB+GBGC+GCGA

Vi GAGB+GB.GC+GC.GA 13 mot hing s nén ta co S dat gia tri nho nhat khi MG dat gia trj
nho nhat hay M 14 hinh chiéu ciia G trén mit phang (P) .

Goi A 1a duong thing di qua diém G va vudng goc voi mit phing (P) ,taco M=an (P) .

1
X=——=—++t
3

1
=—+2t
773

z=1+t¢

Phuong trinh duong thang A 1a (t el ) Thé *, Y, z tir phuong trinh duong thang

—l+t+§+4t+l+t+4=0 c>6t+%=0

A vao phuong trinh mit phang (P), ta duoc:
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Oxyz A(x5¥,452,)

Téng qudt, ta cé bai todn: Trong khong gian v6i hé toa do , cho ba diém

B(xB;yB;zB)’ C(xeiveize) oy it phing (a): Ax+By+Cz+D=0

S = mMA.MB +nMB.MC + pM—Cm

. Tim toa do diém M trén
< Z (OE ) A ,
mat phang sao cho bi€u thirc

1) bat gia tri nhd nhit néy TP >0.

2) Dat gia tri 16n nhit néu m+n+p<0'

I(x;y;2)

Phuwong phdp: Goi 13 diém thoa man (" PYA+(man)IB+(n+ p)IC=0 1o 0

dgiem T (5732) Lac dinh. Ta c6:

S zmmm+nml\l—c+pM—Cm
:(m+n+p)MIZ+M.[(m+p)ﬁ+(m+n)]§+(n+p)ﬁ}+mﬂ.]~3+n1~3.]~(7+p1~0ﬁ
:(m+n+p)M12+mﬁ.ﬁ+n§.ﬁ+pﬁ.ﬂ.

Do mIA.IB+nIB.IC + pIC.I4 khong ddi nén ta co:

<:>(m+n+p)MI2

1) S dat gia tri nho nhat dat gia trj nho nhat < MI dat gia tri nho nhat hay

M 13 hinh chiéu ctia / trén mit phang (@) )

<:>(m+n+p)MI

2
2) S dat gia tri 16n nhat dat gid tri 16n nhat < MI dat gi4 tri nho nhat hay

M 13 hinh chiéu cta / trén mit phang (@) )
Chit y: Trong trudng hop bai toan cho tim diém M trén duong thing A thi khi d6 M 14 hinh
chiéu ctia / trén duong thang A.

Cau 189: Trong khong gian voi hé toa dd @7 | cho ba diém A(20:1) ) B(l;O;O)’ C(LL1) va

mit phang (P):x+y+z—2=0. Diém M(a;b;c) nim trén mit phing (P) thoa man
MA=MB=MC Tiph T =a+2b+3c
A.T=5, B.T=3 C.T=2, D.7T=4,
Loi giai
Chon D.

Tacé E(—I;O;—l)’ AC(-L10)

301

(503)
Mit phéng trung truc ciia doan thing 4B di qua trung diém  \2 2/ ctia 4B va nhan

AB (_l; 0 _1) lam véc to phap nén c¢6 phuong trinh la: X +2 — 2=0
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| | Ren
Mat phang trung truc cua doan thiang BC g qua trung diém 2 2) cua BCyy nhan
BC(O;I;I) lam véc to phap nén c6 phuong trinh la: +z-2=0

Do MA=MB=MC ngn M thudc hai mat phing trén, mat khac M thudc (P):x+y+z-2=0

nén toa d0 M 1a nghiém ctia hé phuong trinh:

x+z-2=0
y+z—-1=0
Cach khac:

Taco AB=BC=AC= V2 suy ra tam giac ABC gy, Vay tdm duong tron ngoai tiép tam giac
41 2

ABC 13 trong tam (3 3 3j cla tam gidc.
Do MA=MB=MC ngn M n3m trén truc cua dudng tron ngoai tiép tam giac ABC | tryc nay la
412

¥3%3 #=[4B,AC |=(51-1)

duong thang di qua ( jvé nhén véc to la véc to chi phuong nén

4
xX=—+t
3

y=—+t

c6 phuong trinh la:

Me(P)ixty+z-2=0""""3=>M(L01) Suyra T=a+2b+3c=4

Mat khac
x=1+3a+at
Aiqy=-2+t

Oxyz z=2+3a+(1+a)t

Cau 190: Trong khong gian vdi hé truc toa do , cho duong thang

Biét rang khi @ thay d6i ludn ton tai mot mat cau c¢d dinh di qua diém M (l;l;l) va tiép xuc voi
duong thang A. Tim ban kinh ctia mat cau do.
A SV3 B.43, c.V3. D.3V5
Loi giai
Chgn A

Ta thidy duong thang A luén di qua diém A(L-5;-1) va A luén nim trén mat phing

a):x+y—z+3=0 . e, A S) ..z , Lo 2 a . 1.2 vk , -
( ) xry—z . Do d6 mat cau( )tlep xuc vo1 mat phang( )tal diém 4 thi tiép xtic véi

duong thang A.
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x=1+¢
y=-5+t (teR)

Mit cau can tim c6 tam  thudc duc‘mg théng =—l-t j](1+t;_5+t;_1_t).
2

KhidéRzS*/_.

Nhan xét

Céch 1am khong thay doi khi duong thang A di qua mot diém ¢ dinh va nam trén mot mat phang
¢d dinh.

A(1;2:1)

Céu 191: Trong khong gian v&i hé toa d6$Oxyz$, cho diém va hai dudng thang

d.x—l_y+1_z—3 x=1_ y+2 z-2
1- = = = =

1 1 -1 771 1 1 Viét phuong trinh duwong thing d song song

(P):2x+3y+4z—6=0

v6i mit phang , cat dudng thang d, va d, lan luot tai M vaN sao cho

AM AN =5 3 diém N c6 hoanh do nguyeén.

d:x—2=l=z—2 d:x—3=y—1=z—l
A. 1 -2 | B. 1 2 -2
d.i_y+2_z—4 d_x—l_y+1_z—3
c. 3 2 3, p. 4 -4 1

Phéan tich: Tham sd hoa toa d6 diém M | diém N theo cac tham sd g , f ; do dll (P) nén

MNii=0 duavé motan It va thay vao gia thibt AM.AN =5
Loi giai
Chon B.

Goi M (1+t;-1+1;3- t) N(l46,;-2+1,;2+8) = MN =(t, - t,; —tl—l;t2+tl—l).

Do 4 song song véi mit phing (P) nén 26 =) +3(t =, =)+ 4(, +1,-1)=0

S, -t,-7=01=9,-7

Khi do, M (9 =6 9t, —8;10-91,) = AM =(9t, —7;912—10;9—912), AN = (1,51, - 41, +1).
t, =1
S| 44

Theo gia thiée, AM AN =5 <196 =7)+(,=4)(9 =10)+ (1, +1)(9-9%,) =5 "9

44 (53 26 62}
=N ; ;
99 9 (1oai).
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Véi t=l:>N(2;—l;3)’ M(3;1;1).

M (3; 1;1)’ nhan NM

Puong thang can tim qua - (l; %= 2) 1a véc to phap tuyén nén c6 phuong

d:x—3:y—lzz—1

trinh 1 2 -2 .

CAiu 192: Trong khong gian vdi hé truc toa do OXJ’Z’ cho ba mit phéng (P)izx—y+2+1=0’
x=-2 y+l =z
Q)i y+2:43-0 _, (R)ixsy+1=0 CoaE2oydlz
: va : va duong thang -2 1 3. Goi 9 1a giao

tuyén cua hai mat phéng (P) , (Q) . Biét réng d' 13 duong théng vuong goc voi mat phéng (R),
cit ca hai duong thang d va A lan luot tai 4, B . Puong thang d" g qua diém nao sau day?
AH(9;O;—6)‘ B.L(7;1;_6). C. P(6;3;—5). D.K(S;_4;_5).

Loi giai

Chon A
Co M(2; 5;O)G(P)m(Q):>Med'

q i=|ngin, =131
Duong thang d qua M | nhan [ © (PJ ( ) la véc to chi phuong nén cé phuong trinh

J x—2:y—5 z

1 3 1.

Goi A(2+a;5+3a;a), B(2-2b;—1+b;3b) = AB=(-a=2b;b-3a-6:3b—a) |, .\ = ..

phuong cua d’.
' % e =(51;0 AB =kn,
Do ¢ 1(R) nén 4B cing phuong véi ") (1:1,0) , suy ra "(x)
—-a-2b=k.1 a=—6
&3b-3a-6=klsb=-2
3b—a=k0 c=10 = 4(-4;,-13;-6)
‘ : 4 pae A=(L10) o : N .
Duong thang qua 4, nhan la véc to chi phuong nén cé phuong trinh
x=—4+t
d:iy=-13+t¢
z=—6
Ta thay H(9; 0 _6) thuoc duong thang d' ngn chon déap an A.
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N =7~
> cho hai duong thang 2 1 -1 va

Cau 193: Trong khong gian voi hé toa do P¥V2

x=1 y+2 z-2

d,: . _7= ,
1 3 -2 Goi A I duong thang song song vo&i (P).x+y+z 7=0 va cat
d,, d, 1an Iuot tai hai diém 4,B a0 cho 4B ngan nhat. Phuong trinh ctia dudng thang A 1a
x=6-t x=6 x=6-2¢
5 5 5
x=12—t J’ZE yzz—t y:E+t .
. Z_—2+t Z_—2+l z=——+t
A z=-9+¢ B. 2 C 2 D 2
Loi giai
Chon B
Aed = A(1+2a; a5 -2—a) Bed,= B(1+b; —2+3b; 2—2b)
Goi ’ ’

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

(P) c6 vecto phap tuyén e = (1; L 1)

Vi A//(P) nén AB J-nP@AB'”PZOQb:a_l.Khid() AB=(-a-1;2a-5;6-a)

2
5] £>E;Vaeﬂ

2) 27 2

AB=\|(-a—1) +(2a=5) +(6-a) _ Joa —30a+62 :\/6(61 2

azé ) ) a=§:>A(6;§;—2J,ﬁ=(—Z;O;Z)
2 Vay 4B ngan nhat khi 2 2 2 2

"

A " __ 5 .
Dau =" xay ra khi

5 9
a G u; = (15 ;1)
Puong thang A di qua diém va vec to chi phwong ¢ >
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x=6-t
_3
a
9
z=——+t
Ala
Vay phuong trinh cia

Cau 194: Cho Trong khong gian v&i hé toa do OxyZ ¢ho mit chu

(S):(x+1) +(y=2) +(z-1Y :3,va hai didm A(1;0;4)’ B(0;1;4)  Cac mit phing (3), (P)

cuing chira dudng thang 4B va hai mit phang nay lan luot tiép xic voi mit cau (S) tai cac diém

H, , HZ. Piém K nao trong sb cac diém sau ddy nam trén duong thing H\H, .
&K(l;4;2). g K(-L32) c. K(1:5:3) p. K(-1:3-2)
Phan tich
M=HH, mIH.

Goi H 1a hinh chiéu cia ! 1én duong thang 48 va

Do HH, LIH;HH,1AB nén dé viét duoc phuong trinh duong thang H,4, ta can tim toa do
diém H va diém M . T d6 suy dép an dung.
Loi giai

Chon A.

H;

Taco ) o am 7 CE2D) U3 ban kinh =3
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x=1-t
y =

Puong thang A di qua hai diém 4, B phuong trinh

Mt phang () g qua 7 va vuéng goc véi 4B nén cé phuong trinh ~*¥*¥=3=0,

Goi H 1a giao diém cua 4B va (IHle). Khi d6 H(_1;2;4).

Goi M 1a giao diém cua 12 va IH  Khi do M L 1H

IM IMIH R> 1 — 1=
= = == IM =—1IH M(—l22)
Taco IH IH IH® 3 pén 3 . Do @6 >

= —%[E,E] = (1;1;0)

H,H, vudng goc véi I1H va AB nén co vecto chi phuong
x=-1+¢
HH,:{y=2+t
Phuong trinh =2 Vay khi £ =2 ta duge dap an A.

Cau 195: Trong khong gian véi hé toa do Oxyz , cho mat cau (S) co tam I(l; 2;3) va ¢6 ban kinh
x=1+t¢
d:yy=-mt (tell)

r=2_Xét duong thang z=(m-1)t , ™ 1a tham sb thuc. Gia st (P), (@) 1a mat
phing chtra @ va tiép xuc voi (5) 1n luot tai M, N . Khi d6 dai doan MN ngén nhit hiy tinh

khoang cach tir diém B(l; 0;4) dén duong thang d.

53 44237 4273
A B. 3. c. 21 . p. 2l
Loi giai

Chon D
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M
1 K H
N
I,M,N . H=1IH 1d,d(l,d)=1IH

Mit phang thiét dién di qua tAm cit duong thang d tai

GOI K = MNK\ IH . Suy ra MNmin < MHmin < IHmin .

I.d)= 25m~ =20m+17
) d(1,d)=""2"d_ Vosw
Taco ¢ =(Lmmm=1) A(L0:0)ed (o s 2w —2m+2
10m> +32m—6 =
f(m):25m2—20m+17 fix)=T 2D f(m)=04| TS
Xét ham s6 2m’ =2m+2 (2m —2m+2) ; m=3
Bang bién thién
x=1+t¢
d yz—%t(teD)
1 4
IH . m=— , z=——1
Suy ra " min khi 5 . Puong thang d co phuong trinh 1a 5
‘[Zg’l}d} V416 44273
d(B,d)= — = =
\ud\ Va2 21
Khoang cach
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) 2 2 _A_ ,
Cau 196: Trong khong gian Oxyz , cho mat cau (S)'x TV Hz—2x+4y—4=0 va duong thang

d.x—7 _y+l o z-2
1 -1 1 Goi (P) , (@) lan Iuot 13 hai mdt phang chua d va tiép xtic v6i mit cau

() tai M va N . D¢ dai doan MN bang:

3+31302 3v31302 V141 24141

A, 222 B. 111 c. 3 . D. 3

Loi giai

Chon B.
Cit mit cAu theo giao tuyén chira doan MN duoc nhu hinh vé.

M

o) T2 i -5 o 2R

331302

111

= MN =
CAu 197: Cho mit cau (Sl)cc’) tam (0) , ban kinh la \/5 va mit cau (Sz) cO tam 0 (2;3;6) va
ban kinh bang 4 .Biét tip hop cac diém 4 trong khong gian ma do dai tiép tuyén ké tu 4 toi
(5) va (S2) bang nhau 1 mot mit phang ( con goi 1a mit phang dang phuong ) .Viét phuong
trinh mat mét phiang do .

£+Z+£:1 £+1+£:1 £+Z+£:1 £+Z+£:1
A2 3 6 B9 23 . 963  p3609
Loi gidi
Chon C.

Mit phing dang phuong 14 mit phing tap hop tat ca cac diém c6 cing phuong tich v6i hai mit
cau khong dong tim . Va mat dang phuong vudng goc voi truc ndi hai tAm ctia mit cau .
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P) 0> OO'(2,3,6)

Goi (P) 1a mat phang dang phuong cia (Sl) va (SZ) = ( nha la vecto phap

uyén =n, 20—0'(2,3,6)-

Mit khac miat phang dang phuong (P) cua () va ($2) di qua mot diém M thuoc 00" ¢4
cung phuong tich v6i hai mit cau .

x=2t
y=3t=

z =6t M (2t;31;61)

Phuong trinh dudng thang 00", toa do diém

P = MO*-R>=MO"”? -R"

Ma *M/i0.R) By,

(0"

= (2 +(31) +(66) =3 =(2—2) +(3t=3)" + (6t~ 6)’ _16:¢=%

(36,38, 108
Vay toa do diém M 1a: 49 49 49
X y z
2x+3v+62z—-18=0=>2+L+2=1
= (P) y A

Oxyz, cho mat phéng (P):

Cau 198: Trong khong gian voi hé toa do
2 2 2 _ ” ’
(m” +Dx=@2m" =2m+1D)y+(@m+2)z=m"+2m =0 1,51 chira mot duong thing A ¢b dinh khi

M (L;-11)

M thay d6i. Puong thang d g qua vuong goc (A) va cach O mot khoang 16n nhat

¢ vecto chi phuong u=(-1bic) Tinh & —¢?

A 2. B. 23. c. 9. p. L.
Loi gidi

Chon C.

Cho M=0 oo mt phing (B):x—y+2z=0 = m =(1;-1;2)

Cho =1 ¢ mat phing (B):2x=y+6z+1=0 = ny =(2;-1;6)

ua =| m,na | =(—4;-21
Suyra Acs VTCP [ J=(4-21)

OH =d(0,(d))

Goi H 14 hinh chiéu cua O trén 4 thi , CO OH <OM. Do d6 déng thirc xay ra

u=|us,0M |=(-1;56) b=6,c=5

khi d LOM d ¢4 vTCP . Vay .

Phan tich:
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Pay 1a dang toan: Cho ho mat phang (P'") ludn tim duoc duong thang cd dinh khi thé cac gia tri
m 1di 14y tich c6 hudng lai sé duoc VTCP cia duong thing ¢b dinh d6. Tiép theo 1a dang toan lap

phuong trinh duong thang d  pim trong mit phing (P), di qua diém 4 cho trudc sao cho
khodng cach tir B dén ¢ 16n nhat? nho nhét?
Phuong phéap giai:

¢ ABLd:BK L(P)=BH =d(B.(d)) . g

K ¢d dinh.

Ta co BH = BA= d(B’(d))max =BAeH=4 . Khi @6 duodng thang d nim trong (P), di qua

ua =| np, AB
A va vudng goc v6i 4B suyra 4 ¢6 mot VICP la ‘ [ ’ }

BH>BK =d(B,(d)) =BK< H=K.

Mat khac, min Khi d6 duong thang d nim trong (P), di

, 0= [r, 3B ]
qua 4 va di qua hinh chiéu K ctua B, suyra ¢ c6 mot VTCP la [ ]

Oxyz , cho mit phang (P):
a,b

Cau 199: Trong khong gian véi h¢ toa do

(a+b)xtay+bz=3(a+b)=0.a#0b#0 | s pon ot duong thing A cb dinh khi

A(2,1,-4)

thay
d6i. Puong thang d di qua M (l; 2;3) vuong goc (A) va cach mot khoang 16n nhét co

vecto chi phuwong ¥ = (Lm;n) Tipp m* —n’9

5
Al B. 2. C.2. D. .
Loi giai
Chon A.
ua =(1;—1;1
A o yrep o =(BE)

=|ua, AM |=(~6;6;0)=-6(1;1;0
deovrcp® =L AM |=(-6:6:0)=6(L:0)
Cau 200: Trong khong gian voi hé toa do OXVZ cho hai diém 4(3:1;2) va B(5;7;0). Co tét ca
bao nhiéu gia tri thuc cua m dé phuong trinh

2 2, .2 _ 2 _ .
X +y +z —4x+2my 2(m+1)z+m +2m+3=0 I3 phong trinh mit ciu (S) sa0 cho qua 4

, B 6 duy nhat mot mat phang ct (S) theo mot giao tuyén c6 ban kinh bang 1?

Al L B. 4. c. 3. D. 2.
Loi giai

R=vm’+4>1 pay ¢é co dung duy nhat mot mit phang qua 4B va cit (S)theo mot

R*—1’ =d*(I; 4B)

Ta cb

duong tron c¢6 ban kinh 1 khi va chi khi
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. —12+ 3411
6(m-2Y -
w412 002) >

11 L _-12-31

Viy 5 . Vay ¢6 hai gié tri ™ .
J- x=1_ y z+2
A X < 2 (P) \ 2 ) _T_ - \ .2

Cau 201: Phuong trinh mat phang qua duong thang va cach diém
M (2;1;1) mot khoang cach 16n nhat di qua diém nao sau day?
A E(2;1;2). B. F (0;-5;0). C. G(0;0;6).. D. H (0;1;6).

Loi giai

U
25-1) A(L0;-2)ed = AM =(

[
Goi = ( 1’1’3). Phuong trinh mit phang cn tim nhan vecto

n=[[ A0 )
n=|\|u, U , ) _
‘ 1 1am vecto phap tuyén. (P).x+y+32+5 O.

A(-1,-44) B(L7;-2) C(1;4;-2)
T=d (B,(P5)+ 2d (c,(};))

Oxyz

Cau 202:Trong khong gian , cho ba diém . Mit phang

(P):2x+by+cz+d:O

qua 4 va théa man dat gia tri 16n nhat.

Tinh b+c+d

A. 65, B. 77. c. 52, D. 10,
Loi giai

Chon.

TH1: B € cung phia so voi (P)

Goi { thda man B+2IC=0= 1(1;5;_2)_

co T =4(B.(P))+2d(C,(P))=3d (1.(P))<3I4 MaxT =314 1p;
IAL(P)=(P):2x+9y—6z+62=0=b+c+d =65

TH 2: B> € khac phia so voi (P)
Goi B'=Di (B)= B'(-3-15:10)
— A= = 1 7
EB +2EC=O:>E[——;——;2)
Goi £ thoa man 33
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co T=d(B.(P)+24(C.(P)=d (B(P)+ 24 (C.(P))=3d (E.(P)) <354 MaxT 34 1

EAJ_(P):>(P):2x+5y—6z+46=0:>b+c+d=45

T -----

Tir hai trudng hop suy rakhi © — d (B’(P))+ 2d (C’ (P)) dat gia tri 1on nhat. Ta co b+c+d =65

CAu 203: Cho mat cau (Sl) co tam O, ban kinh la \/g va mit cau (52) co tam 0’(2;3;6) va ban

kinh bang 4. Biét rang tap hop cac diém 4 trong khong gian ma do dai tiép tuyén ké tir 4 dén
(S‘ )’(Sz) péng nhau 1a mot mat phang (con goi la mdt phang dang phuwong). Viét phuong trinh
cua mat phang do

A A A A A A A A
A.2 3 6 B.9 23 . ¢.9 6 3 . D3 6
Loi giai
Chon C.

Goi A(x§y;2)
Goi H.K 1an luot 14 tiép diém cac tiép tuyén ké tir 4 t6i mat cdu tim
Khi d6 ta c6 AH = AK < AO0* -3=40"-16

& A0* - 407 +13=0

o34y 42 = (x-2) ~ (x-3) - (v-6] +13=0

PENE A A
S4x+6y+122-36=0 9 ¢ 3

théa man yéu cau bai toan.
0,0’
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J‘l

Céu 204: Trong khong gian vé6i hé truc toa do “*> cho diém A4(2:5:3) va dudng thing

Cx=1 vy z=2

i ===
3

- ] 2 . Goi (P) 1a mit phang chira duong thang d sao cho khoang cach tir 4 dén
M (:I: 2;—

(P) 16n nhét. Tinh khoang cich tir diém ') dén mat phing ().

11V18 Jit 4

A 18 B.3V2. c. 18 D. 3

Loi gidi

Goi H 1 hinh chiéu cua 4 trén 9 ; K 1a hinh chiéu p

cua 4 trén (P)

A(P))=AK = AH .
Taco ¢ AF)) (Khong déi)
K d
= GTLN cia /(- (") 13 4H
) . H
(AP . _ P
= AP)) 1o nnde kni K=H
d{M.(P))= : 1(
314 . =(P)x—4y+z-3= . -
Taco 77 (3] 4), (7) qua H va L A = {F)amd " vay
\ (¥ [ — 3 —1"3
Cau 205: Trong khong gian vdi hé toa do @7, cho cac diém B2 -k =3) cl=0i =L 3) Trong
cac tam giac ABC thoa min cac dudng trung tuyén ké tir B va C vudng goc v6i nhau, hiy tim
a+b
didm Ala=i: 0),6>0 sao cho goc A 16n nhit. Tinh gia tri COSA |
G
A 10, B. 20, c. 15, D. 3 ;

Loi gidi
Chon C.

Goi M | N 1an luot 13 trung diém cua canh 4C | 4B

Goi F'=BM MCN tgc6 BM LCN pep BC =BP* 1 CP°

Theo cong thirc tinh duong trung tuyén, ta c6

e 4 2(BA + BC)- ACT 2 42(CA4 +CB )- A8
BP = —f_-ﬂr|_—_E : FP='—CE|=—_£
3 4 |3 9 4
. AB + ACT + 4BC , .
= BC? = = AB* + AC* =58C

9
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Goc A4 16n nhat < cos A4 phd nhét.

_ AB 4 ACT — B S(AB+ ACT )= AB + AC™)
cos A=
Ta c6 2AB.AC 104B.4AC

AB* + AC?
AB AC

24B.AC 4
.4.8..4(1 _:"déu =" Xﬁyra‘{:‘r’.{B:,{(__‘.

| b

-
> —.
3

Ta cb A(u;b:O)’ h>0 vy B{2-1:=3) C(-6:-1:3)

|m&—n’*—u—]—h—1}—wf3 =(2—a) +(b+1) +9
]4( =(-0—a-1-h3)= AC =(ar0) -_:-1}:

= (2=a) +(b+1) +9=(a+0) +(h+1) +9=4—4a=120+30= a=-2
, BC=(-80:6)= BC =5 +6° =100

Ta cb . Khidétr AB + ACT=3BC 3 AB=AC

2(2=a) +(h+1) 49 |=5100=4" + (h+ 1) +9=250
[_ a) (bl } 1) Ma 0 >0 nén ta duge =14

cos A

'-.-r‘|| Ia] 4
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