Todn 12 Chwong 5-PT mit phing, dwing thing, mdt cau trong KG — Bai tip theo CT mdi 2025
CHU PE 4

BAI TOAN LIEN QUAN VI TRI TUONG POI CUA PUONG THANG VOI MAT CAU

Vi tri twong doi giira dwong thing d va mit ciu (S)

S)

Cho mit cau (5) ¢o tam £ ban kinh R va duong thang A- Dé xét vi tri tvong doi giita A va (5) ta

tinh d(I,A) roi so sanh véi ban kinh R

 —

éu d{I,A)=R:A

 —

N tiép xuc voi (5) tai 1.

Néu d(I,A)<R:A

A, B.

 —

cit ) tai hai didm phan bist

- A B C D
A: (:': D:

1 (P) L(Q)= AA +BB,+CC, =0.

DANG 1

VI TRI TUONG DPOI CUA PUONG THANG VOI MAT CAU

x+2 y z-3
A = =
Caul. Trong khong gian @7 cho dudng thing -1 1 -1 va va mat cau (S):
XAy - 2o 4y+02- 07 =0 o 4igm chung ciia A va $) la:
A.3. B.0. C.1 D. 2.
Loi giai
Chon D
M =(-2:0:3 =(- 1:1: -
L Adiqu M (-2:0:3) . o ypep ¥ =0 EL- D)
Duong thang
. =(1:2:-
Mat cau (S)C(') tam 1 =(1:2; 3}Vé ban kinh R=9

. J{f; =(3:2:-0) . [H..'_‘P_.i;fl =(-4;-9;-5)
Ta co va
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[ 31]] e

= d(1,A)=
[ 3
Vi d(I.A)<R nén A cit mat cau () tai hai diém phan biét.
I 1 =-2
Cau 2. Trong khong gian Oxyz , cho duong thing 2 | -1 va va miat cau
Ay s 2ozl =0 g6 didm chung cia A va () la:
A.0. B.0. C.2. D. 3.
Loi giai
Chon A
M =(0-1-2 (71 -
. . Adiqua M (0']")Vé c6 vTCp ¥ (2:L-1)
Duong thang
) =(1:0:- 2
Mat cau (S)C(') tam 1=0;0:-2) va ban kinh R=2
UL u[un}
M1 =(1;-1;-4) [H-.-W] =(-5:7:-3)
Ta co C va
[ 301 _ g
wMI|| 5
S d(ra) == 498
T
Vi d(1.A)>R nén A khong cit mit cau ().
[ x=2+¢
ﬁ:w y =l+mt
5 T =2
Cau3. Trong khong gian@?7, cho duong thing L 2= mit
($):(x=1f +(y+3) +(z- 2 =l G4 tri cia ™ dé duong thang A khong cat mit cau (5) 1a;
15 5 15 5
m>— m<— m=— =
A. 2 hoidc 2 B. 2 hoic 2
5 15
—<m<—
C. 2 2, D.mER,
Loi giai
Chon A

Tir phuong trinh dudng thing A va mit ciu (9 ta co
(241-1) +(1 +mt+3)° +(-2t- 2)* =I

= (1+t) +(4+mty +(-2t- 2) =I

= (m: +5)£: +2(5+4m)t+20=0 (1)

©)
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15
m>—
5

A=zl = -

m = —
Pé A khong cit mit ciu ) thi (1) v nghiém, hay (1) c6 2

Caud4. Trong khong gian OXyZ | cho mit cAu ($):(x= 1) +(y+3) +(z- 2 =1 oy duong thing

[ x=2+t
Ay =l+mt
WZ:'E A \ 2 - £ , - ,‘\(S)‘
. Gia tri cia ™ dé duong thing A tiép xlic mit cau la:
15 5 15 5
m>— m<= m=— m ==
A. 2 hoac 2 B. 2 hoac 2
15
—<m<—
C. 2 2 D.mER
Loi giai
Chon B

Tir phuong trinh dudng thing A va mit cau $ta co
(24¢- 1) +(1 +mt+3)° +(-2t- 2)* =I
= (1+t) +(4+mty +(-2t- 2) =I

= (m* +35)¢° +2(5+4m)t+20=0 (1)

n

m =

a =0

. =
A =0
' m=

b | b

DPé A tiép xtc mit cau () thi (1) c6 nghiém kép, hay (1) cé

Cau5. Trong khong gian 7 cho mit cau (x= 1) +(y+3) +(z- 2) =1 duong thang

[ x =2+t
Ay =l+mt
[e=-2

. Gia tri cia ™ dé duong thing A cét mat cu ) tai hai diém phan bt la:

m>E— m<E

A.MER B. 2 hodc 2
m -5 m =3 3 <m< 15
C 2 hodc 2 D. 2 2.

Loi giai
Chon D
Ttr phuong trinh duong thang A va mit cau 5ta co
(24¢t-1) +(1+mt+3)° +(-2t- 2)° =l
= (1+t) +(4+mt)y +(-21- 2) =1

= (m® +35)¢° +2(5+4m)t+20=0 (1)
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Pé A cht mat cdu ) tai hai diém phan biét thi (1) c6 hai nghiém phan biét, hay (1) c6
5 15

Azl —am<s—
. o

DANG 2

LAP PHUONG TRINH MAT CAU LIEN QUAN PEN PUONG THANG

PHAN I. Ciu tric nghiém nhiéu phwong 4n lwa chon. M&i cAu héi thi sinh chi chon mdt phwong n.

, 2 . .
Cau 6. Trong khong gian Oxyz , cho diém 1(:-2; 3). Phuong trinh mét cau tam I va tiép xtic véi truc Oy
la:
4 G- 1Y +(y+2) (z-3) =9 g G- 1Y +(p+2) (z-3) =410
C Ge+1) +(y- 2Y (= +3) =10 D Ge- 1) +(y+ 2Y (z- 3) =10
Loi giai
Chon D

(1;-2:3) . 1(0:-2:0)

Goi M Ia hinh chiéu ctia * "% 1en 0y, ta c6:

v =(-1:0:-3)= R =d(1.ov) =IM :\fﬁlé bén kinh mat cu cin im

G- 1Y +(y+2) (z- 3) =10

Phuong trinh mit cau la:

Cau7. Trong khong gian PV phuong trinh mit ciu tim 7(2; 3; -1) sao cho mit cAu cit duong thing
" x=11+2¢
(d)]y =t
- =-75- 2 . _

)c() phuong trinh: (F =& 4 tai hai diém A4, B sao cho 48 =16 J3;

A G 2Y +(p- 3 +(z+1) =280 B Ge+2) +(p+3)Y +(z-1) =289

c G- 2Y +(p-3) +(z 1) =17 p, G- 2Y +(y-3) +(z+1) =289

Loi gidi

Chon D

) .. . M(11; 0:-25) u=(2:1;-2)

Puong thang =~ di qu va co VTCP
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[ aju |

u, MI _ ,
IH =d(I, AB)="—=—1=15 o _ |12, £|

: i -
Goi H 1a hinh chi€u cua I trén (d). Co: | |

-

=17

. A} 2y ~ 2 _n
Vay phuong trinh mit cAu: (x-2) +(y-3) +(z+1) =289.

A A . < A - A S r A B < A , 7. - <
Cau 8. Trong khong gian Oxyz) biét mat cau (5) co tam O va tiép xtc véi mat phang

(P):x-2y+22+9 =0 tai diém H(a;b;c)' Gia tri cua tbng @+ D+ C bing
A 2. B. - 1. c l. D. -2.
Loi giai
Chon B
x=t
N = 0H :{y=-2t
n, =(1;-2;2) z=2t

1a véc to chi phuong ctia dudng thang OH
= H(t-2t2t)

He(P) = t-2.(-20)+22t+9=0_ =1 = HCL2-2) 5 g4prc=-1

v
.0- o od— ===
1(1’0’2) va duong thang 2 - 1

(s) béng

25 V30 w2

5
A 3. B. 3 . c. 3 . D. 3

(s)

Cau 9. Trong khong gian Oxyz , cho diém I'. Goi la mat

cau c6 tdim 1 | tiép xtc v6i duong thing d  Ban kinh cua

Loi giai
Chon C

CH(+2t:-121)
oi

G 1 hinh chiéu cia  trén dudng thing 9 .

T =4t 7 —(7--1-
(,)IH =(¢:-t:t- 2) dlé” (2: 1*1).

C ; vecto chi phuong cua

Ll L
Vi H 1a hinh chiéu vudng goc cua ! trén d pen IH Lu = [Hu =0

= 224 (-0) (1) +(e- 2).1=0 <:>3:§=:- IH —|

30

(s)  R=IH="—
Ban kinh cta mat cau la 3

sl
=)

5
3 3-. g_:IHZS

x- ]

v
di—=—=
Oxyz cho duong thang 2 - 1 I . Goi () la mat

Cau 10. Trong khong gian v6i hé toa do

cdu c6 ban kinh & =3 ¢6 thm 1 thudc duong thang d va tiép xuc véi truc Oy .Biétrang { c6 tung 46

(),

duong. Diém nao sau day thudc mat cau

M(-1:-2:1) B N(:2:-1) P(-52-7) p. 2(5:-27)

A C.
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Loi giai

Chon B

: T(1426-1-241)
.1 thugc dudng thing 9 nén c6 toa do dang:
Didm udc duong thang ¢ nén co toa do dang

A . . ff'(f-ﬂl'):f?ﬁJ(]+2.f):+(-3+.r)::5
. e, A tiep xuc vo1 tryc Y nén ’
Vi mat cau

-3:9:-
=2 tac6 1-3,2;-4 (Thoa man).

), o #3) 4 (- 2) (2 44) =25
A el 2 c6 phuong trinh la:
Nén mat cau

Thay toa d cac diém trong cac phuong an vao phwong trinh mit cau, nhan thay diém

N(:2-1) thoa man.

Oxyz x o A(4:6:2) . B(2;-2,0)

Cau 11. Trong khong gian voi hé toa do , cho hai diém va va mat phéng

(P)ix+y+z=0 oo duong thing 9 thay déi thuoc P) ai qua B, goi H 13 hinh chiéu vudng goc ciia

A trén @ . Biét ring khi @ thay ddi thi H thudc mot dwong tron b dinh. Tinh ban kinh R cua duong tron
do.
A R=3 B. R =2 c. k=1 p. R=V6
Loi giai
Chon D

Goi ! 1a trung diém cta 4B = 1321

1) =L+ }+ 1,5

., AB
() Gy RT3
Goi la mat cau c6 tam va ban kinh

Ta cb He(S)_ Mit khéic He(pP) e He(C)=(5)n(P)

R=|(RY - &*(1;(P)) :\/(3ﬁ)2 -(2v3) =

(P):2x+6y+z-3=0

Ban kinh cua duong tron

Oxyz

Cau 12. Trong khong gian mit phang cit truc 07 va duong thing

d:x-S_y _z-6

1 2 -1 Yanluottai 4 va B. Phuong trinh mat cau duong kinh AB 1a:
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o G#2) + (- 1+ +5) =36, g -2V +(r+1) +(z- 5) =9.
C G+2)Y +(y- 1) +(z+5) =9. D (x-2) +(y+1) +(z- 5) =36.
Loi giai
Chon B

(P)Nn 0z =4(0;0;3)

Toa dd cua B 1a nghi¢ém cua h¢ phuong trinh:

2X+6y+Z'3:O 2x+6y+z-3:() x =4
x-5_y _Z'6 4 2X'y'10:0 = y:-2:> B(4’_2’7)

1 2 -1 y+2z-12=0 z =7 Goi { 1a trung diém cua

AB= I(2;-1;5)= I4 =-J4+1+4 =3.

2 2 2
Phuong trinh mit cau duong kinh 4B 1a: (x-2) +(y+1) +(z-5) =9.

z-2

(@) =23 _
Oxyz 21 1 va hai mit phing

(d)

Cau 13. Trong khong gian , cho duong thing

(P):x-2y+2z =0; (0):x-2y+32-5=0 . Mit ciu (s) c6 tam ! 1 giao diém cua dudng thing

va mit phang (P). Mit phing (©) tiép xc v4i mit cau S . Viét phuong trinh mat cau
A ():Ge+2) +(y+4) +(+3) =1 . (8):G-2) +(y- 4Y +(z- 3) =6
2 2 > 2
. (8):(x-2) +(y-4) +(z-3) = p, ():(x- 2 +(y+4) +(z+4) =8
Loi giai
Chon C

. Ie(d)= I1Qt3+62+1)
Ta co: .

1e(P)= (P):2t-2B+1)+2Q+1)=0= t =1= 1(2;4;3)

R =d(1,(0)) =\P
(©) tiép xuc voi () nén 7.

(8):(x- 2)2+(y- 4y +(z-3) :2
Vay 7

. 0. ) d: al =- I =
Oxyz [(],O,O)Vé dudng thiang ! 2 !

Cau 14. Trong khong gian , cho cac diém

B o A S r oA 4 \ < . P .7 A \
trinh mat cau ( )co tam / va cat duong thang d tai hai diém 4, B sao cho tam giac /4B déu la:

- . 5 2 L Y-

(x+1) + 7 +2° :_U (x-1) +37+7° :_I:I
A. 3. B. 3.

. . ., 5

(x- 1) + 7 +2° :]—cI (x- 1Y+ +27 ==
C. 4. D. 3.
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Loi giai

Chon A
A =l1"1"- 2 —(1:-2-
o (&) ;. qua M LL-2) . rep ¥ =021
DPuong thang
LI LILL
M =(0;-1;2) , [ M) =(5:-2;-1)
va
Ta co
LILIL
Hu. .-wr] ‘
IH =d (1, 4B) =L =1 =[5
Goi H 14 hinh chiéu cita I trén (d). Co: d
. 3 5
TH :R.£=~ g=21 :“""‘E
Xét tam gidc I4B, c6 = 3 3

I -
. Ge+1) + 97 +2° :—D.
Vay phuong trinh mat cau la:

PHAN II Ciu tric nghié¢m tra 16i ngin. Méi cau héi thi sinh chi tra 1oi dap an.

Cau 15. Trong khong gian 7 | Trong khong gian voi hé toa 6 Oxyz, cho diém 1(5-2:3) va duong
x+l _y-2 z+43
thang d ¢6 phuong trinh 2 | -1 | Lap phuong trinh mat cau tim 4, tiép xuc vdi d.
Traloi: ....................
Loi giai
G- 1y +(,1'+2): +(z-3) =50
Dap an:
LU
Hu,,q.-w”
= d(4,d)=—= =52
v - 12 =(2:1;- u
DPuong thang (d)di qua I(- 1.2; 3)Va‘l c6 VTCP (2:5-1) | |
. - 1F +2Y (z-13) =5
Phuong trinh mat cau la : G- 1) +(py+2) (- 3) =50.
x+5 y-7 =z
0 T T T T L e M(41:6) :
Cau 16. Trong khong gian “*Y* | cho duong thing 2 -2 1 vadiém M (%56 puong thing

d cit mit cau (S)cc') tam M, tai hai diém 4, B sao cho 4B =6, Lap phuong trinh ctia mit cau
Traloi: ....................

Loi giai
Pép 4n: (x- 4) +(y- 1) +(z- 6) =I8.

d g qua N300 yg g prep =B B MV =(-9:0:-0),

Goi H 1a chan duong vudng goc vé tir M dén duong thang d 0 MH = d(M.d)=3 .
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2 , | AB|
L) F :MH'+|T‘ 18
Ban kinh mat cau : Lo

(S): (x- 4 +(y- 1) +(z- 6) =18,

JPT mat cau

1(1;2;3)

Cau 17. Trong khong gian v6i hé toa do Oxyz , cho diém va mit phing

(P):2x- 2y- z- 4=0

. Mt cau tam I tiép xtic voi N tai diém H . Tim toa d6 diém H.
Traloi: ....................

Loi giai
Pap an: H( 50 2)

Toa do diém H 1a hinh chiéu cta diém I trén mit phang

, . (P
Phuong trinh duong thang d qua I va vudng goc véi mat phang la: *

2 ) 2 P
Toa d6 diem H 1a giao diém cua d va ,ta co:

2(1+2t)- 2(2- 2t)- (3-t)-4=0=t =1

H\(3;0;2
vy H(302)

Oxyz (Sl) (Sz)

Cau 18. Trong khong gian , cho hai mat ciu c6 phuong trinh lan luot 1a

B B B 2+ +(z- 2 _; , .
(53" +)7 2 -, (53) oD 4. Mot duong thing 9 vudng goc v6i véc to

u =(1:-1:0) (s,) (s,)

tiép xtic voi mat cau va cat mat cau theo mot doan thang c6 do dai bang 8. Tim

vecto chi phuong cia d.

Traloi: ....................
Loi giai
Pap an: u=(1:1:0)
Mit cau (Sl) co tam o(o; 0;0), ban kinh R :5.
Mat ciu 2 ¢ tam LOOD i o R =2

ol =1<R -R, _, (5,)
0 -

(s)

C nén nam trong mat cau
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PR < A , I . 4 o A S . . \ < R
Gia st d tiep xuc vol (Sz) tai H vj cat mat cau ( ‘) tai M R N . Goi K 1a trung diém MN .

Khi do 111 =R =2 3 OH >0K

Theo gia thiét MV =8= MK =4 = OK ={R'- MK" =5"- 4 =3
Co O =1 [H =2 = OK =0l +IH 20H 20K Do d OH =OK gy ra H =K titc 4 yuong goc

v6i dudng thang or

e g == 50) ol =(0.051)
Duong thang ¢ can tim vudng goc véi véc to va vuong goc vol nen co vec to
o ]
) . Z[Gf._ul =(1:1;0)
chi phuong - .
Cau 19. Trong khong gian Oxyz’ cho mit cau ($):x"+)" +2" +4x- Oy +m =0 (M 1a tham sd) va
(x =442t
A:dy =3+t

Z = 2 < A \ M < o A S . . < R A ‘A
F=Iv . Biét duong thiang A cit mat cau () tai hai diém phan biét 4B a0 cho

duong thing
AB =8 Tim gi4 trj cua .

Traloi: ....................

Pap an: M =" 12

Goi H 1a trung diém doan thing 48 = 1 LA, HA=4

-7 -3 - =J13-
I( L*:{*ﬂ),bénkinhﬁ_ 13 m._(m-:l?;)'

< . ny : 3.3 s , , =2:1:2
Puong thang A di qua M4 )va ¢6 1 véc to chi phuong (2;1;2)

Mait cAu ($) co tam
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- ann
i} i} " M, u] ‘
M =(6:0:3)= [f.-w.ul =(-3:- 6:6)= IH =d(7,A)=L_=_1l_3

H|
Ta co: |

Ta co: R=IH+HA = 13- m=¥Y+4" = m =-12

Oxyz (P):z+2=0 K(0;0;-2)

Cau 20. Trong khong gian véi h¢ toa do cho mit phéng , dudng thing

XY _Z
d: 1_1 _1 (P)

. Lap phuong trinh mit ciu tm thudc duong thang d va cit mat phang theo thiét dién 1a

duong tron tAm K| ban kinh =Vs .

Traloi: ....................
Loi gidi
Pap an: X 4yt 42" =9
P , . . n=(0;0;1)
coO vecto phap tuyén .
X =t
y =t

Viét lai phuong trinh cta duong thing d duoi dang tham s: z=t .

- X 3 o 315 K =(-1;-1;-2-
Goi / 1a tAm cua mit cau can lap. Vi Ied ngn gia su I(t’t’t).Co S t).

Thiét dién ctia mdt cdu va mat phang (P) 1a duong tron tim K nén ta ¢ KL (P) Suy ra ;;( va
i -1 =k.0 o
IK =kne {-t=k0 < {k — 9

n =(0;0:1) cung phuong. Do d6 ton tai s thuc k gé "2-t=kl

Suy ra [(0;0;0). Tinh dugc a(1,(P)) :2.

R =\/r2 +a(1,(PY)]’ =3

Goi R 1a ban kinh mat cau. Ta co:

2 2 2
A - A A s r \ + + =
Vay mit cAu cin tim c6 phuong trinh: X ¥V *27 =9

Oxyz A(- 2;0;0), B(O;-Z;O)’ c(0;0;-2) Goi

Cau 21. Trong khong gian véi hé toa do , cho ba diém

D 1a diém khéc O sao cho D4, DB DC @5i mot vudng goc nhau va 1a;b;e) 13 tAm mit cAu ngoai tiép

ti dién ABCD Tiph S =a+b+c
Traloi: ....................
Loi gidi

Pap an: §=-1
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A

Goi 4 14 truc ctia MBC 13 ¢6 (ABC):x+y+z+2 =0

2
X =-—+t
3
2
d:iy=-—+t
4 3
. G[-—;-g;-— e z_-g+t
Do MBC qdunen 4 di qua trong tam 33 3)vace VICP ”_(l’l’l),suy ra 3
D|-—+t- —+1;- —+1
Ta thiy ADAB =ADBC =ADCA | suy ra DA=DB=DC= De€d gid sir
ooo ond oo
AD =| —+t;- —+t;- =+t |;BD Z[-z+t;—+t;-—+t ;CD = -z+t;-z+t;i+t
Ta cé 3 3 3 3 3 3 3
0d oo f=a 2 D(_i._i._i]
AD.BD =0 > 37
000 000 = 23 30303
ADCD =0\ _2 _ 5(0:0:0)(loai)
Co 3
led> 1[_E+t;_%+t;_z+t ) .
Ta co 3 3 , do tir dien ABCD ppi tiép mat cau tim / nén
IA:Ith:lzl -l;-l;-l = 8§5=1
3 373 3

Oz e (P):2x+y+2z-1 =0 4(0;,0;4),B(3;1;2) (s)

Cau 22. Trong khong gian . Mot mit cau

luon di qua 4B va tiép xic voi 2 tai €. Biét ring, C luon thude mot duwong tron ¢6 dinh bén kinh
Tinh ban kinh 7 cia duong tron do.
Traloi: ....................
Loi gidi
1445

Pap an: ' = 3
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uuu

. AB(3:1;-2)
CO

Ta 1a véc to chi phuong ctia dudng thang 4B .

x =3t

y =t

. I \ 2 . |lz=4- 2t

Phuong trinh tham s6 cua dudng thang AB la .

-7
<t 4 - (P):2x+y+2z-1:0:t:_
Gia str 4B cit (P)tai TGi1:4 2t), Do T € 3

Khi do
- i _ i _
T[- 7;—7;§]; TA[7;Z;ﬁ] = TA :ﬂ; TB[IO;&;E] = TB :M
3 3 33 3 33 3
re? =1418 =22 = 1 _14s
Tacod 9 3
1445
2 C N « . (P . AT A A \ T
biém ¢ thudc mat phang va cach diém { c6 dinh mdt khoang
144/5
Vay C luén thugc mot duong tron cb dinh ban kinh ¥ = 3
Cach 2:
d(4,(P)
1B d(B,(P)) 10
Taco .
Gia str 4B cit (P)tai T SuyraAnamgitaBva T (vi 4.8 cung phia so voi (P)).
Khi d6 ta co
714
TB- TA =14 |T4 _i4
;7 e 3_
TA =—TB 10V14
10 B :T = TC? =TA.TB :9%0 = TC :#

Cau 23. Trong khong gian véi h¢ toa do Oxyz , cho ba diém M(6; 0; O), N(O; 6; 0), P(O; 0; 6). Hai

(S): x> +y*+z°- 2x- 2y +1=0 v (S,):x*+y* +27- 8x+2y+2z+1 =0 o

mit cau c6 phuong trinh at
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\ . (C
nhau theo duong tron ©
duong thang MN | NP PM 9

A A a A a2 (o) B
. Ho1 c6 bao nhi€u mat cau c6 tdm thudc mat phang chira va tiép xuc voi ba

Traloi: ..........ooooo. ..

Loi giai

Pap an: Vo so.

©)

A(x;y; ) thudc

Néu diém thi

X' +y +z7-2x-2y+1=0

= 3x-2y-z=0
X' +y +27- 8x+2y+2z+1=0

©)

Suy ra phwong trinh mit phing “7 chta duodng tron 1a 3% 2y-z=0

Phuong trinh mat phéng (MNP) 1aX*ty+z- 6 =0.

Goi / 1a tAm mit cau thoa bai toan, £ 13 hinh chiéu vudng géc cua / trén mit phang (MNP), J, K,

L 1an luot 13 hinh chiéu vuong goc ciia H trén cac duong thaing MN | NP PM  Taco
IJ =IK =IL= HJ =HK =HL

Suy ra { thudc dudng thang di qua tim dudng tron ndi tiép hodc tim dudng tron bang tiép cua tam giac

MNP v3 vudng goc v6i mit phang (MNP).

Hinh chop O-MNP 13 hinh chop déu nén duong thing di qua tim dudng tron ndi tiép cua tam giac MNP

(MNP)

va vudng goc v6i mit phiang cing chinh 13 duong thing 4 di qua O va vudng goc v6i mat

. (MNP)
phang .

Phuong trinh dudng thang dX=rV=z,
:AdC(Ot) Ty A d AR 13 1A e AL 5t AA 1 A e WAL b Au mh A R s A
De thay suy ra moi diém thudc ¢ déu la tam cua mot mat cau thda bai toan. Vay c6 vo s6 mat cau

c6 tam thudc mit phang chira ©) va tiép xuc voi ba duong thang MN | NP PM

(S] ): x° +y” +z7 =25

(P)ix-z+6=0 ., . _
va hai mat cau ,

Ciu 24. Trong khong gian cho mit phang

(s,)

c 2 2 2
. + + + - + = + A M A A ’ - A A / e 5 . - A
Xy Az HAx- 4247 =0 g rang tap hop tdim / cac mat cau tiép xtc véi ca hai mit cau
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(s, ), (s,)

vatam / nam trén (P) 1a mot duong cong. Tinh dién tich hinh phang gidi han bai duong cong

do.
Traloi: ....................
Loi gidi
7
—
Dap an: 9
(s .0 _ . o he0 _
Mit chu () (6 tam 000 o i R =5 Mat ciu ) co tam £C 20D b inn R =1
6
d(0,(P))=—<R
’ = > _ . S .
Ta cod V2 va d(E’(P)) \/E R, , OE —2\/5, OE+R, <R, nén mit cau ( 2) nam
N N . S S .
trong mdt cau = ' ~. Nhu viy mit cau () tam / tiép xtic véi ca ( ! ) va ( 2) thi () tiép xuc trong
N Y . S
mitcau ' 7 va tiép xtc ngoai véi -~ >’ . Goi R 1a ban kinh cta (5) khi d6 ta co hé
Ol +R =R,
= O +EI =R, +R, = O + EI =6
EI- R =R,
Hinh vé minh hoa
£ =(-2;0;2 ) tx- =
Nhén xét: OF =(-2;0,2) nén OF vuong goc voi (P):x-z+6 0.

(P)

,dat IH =x  didu kien X >0 Khi d6 ta c6 O +EI =6

NGl

7
2 2 _ 2 _ N7
@\/0H2+H12+\/EH2+H12 —6 @\/18+x +\/2+x =6 x —9©x 3

NGl

r=—
Vay diém ! thudc duong tron tim # ban kinh 3 . Nén dién tich hinh phang gi6i han boi duong tron

Goi H 14 hinh chiéu vudng goc cua O 1én

§ = =L
9

la:
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DANG 3

LAP PHUONG TRINH PUONG THANG LIEN QUAN PEN MAT CAU

PHAN I. Céu tric nghiém nhiéu phwong an lra chon. Mdi ciu héi thi sinh chi chon mét phwong an.

E(1:1;1) s (8):x' 4+ 427 =4
,m

at cau va mat

(s)

. \ \ M . N P L - A . .
.Goi A 1a duong thang di qua E nim trong va cat mat cau tai hai

Cau 25. Trong khong gian voi hé toa do Oxyz , cho diém

. (P)ix-3y+5z-3=0
phang

diém 4,8 sao cho tam giac OAB 13 tam giac déu. Phuong trinh cta duong thang A 1a

Chon D
)
Mit cau () c6 tam 0(0: 0:0) ban kinh R =2 Tam giac OAB 13 tam giac déu co6 canh bang 2. Goi
23
G.'li"f =¥ :J?-’ L . _ 9
M 13 trung diém 4B ta co 2 , mat khac OE(:1;1)= OF _‘E’.Vé diém M trun
g y g
OF (1:- 3:5)
diém E . Goi U 1a vecto chi phuong ctia A taco: ¥ LOE vy u Ln (véi "7 777 1a vecto phap
. . (P) ac(pP)
tuyén cua vi ).
m 1
[”_gél =(-8:4:4) w=- —[H.OE] =(2:- 1;- 1)
, chon 4 .
, 2o ;-
Vay duong thing A di qua £, c6 vecto chi phuong u@:-1; l}cé phuong trinh la:
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AGLD, B2
va mat phang
(P)

Oxyz

Cau 26. Trong khong gian hé toa dd , cho hai diém

(s)

(P):x+y+2z=0 S thay déi qua

A,B

. Mit cau va tiép xuc véi tai /1. Biét H chay trén 1 dudng

tron ¢6 dinh. Tim ban kinh cta duong tron do.
W3
A 32, B. V3 c. V3. D. 2

Loi gidi
x =1+t
y =1+t¢
 AGLD, B2 = Phuong trinh AB: z =1
0
Goi K 1a giao diém cua 4B va (P) 5 KCGL-11)

C6 Mit cau (S)tiép xUc véi (P)tai H,

(s)

= HK 1atiép tuyén cua

uuy uuu

. ) _ q
= KH* =KAKB =12= KH =23 one déi

= Biét H chay trén 1 duong tron ban kinh 243 khoéng dbi

x =1+t

M (x5 v,5z,)Ed 1y =1+2¢

. 2 2 2 _ B -9 _
OXyZ,chométcéux +y 4z =9 va diém z=2 3t.

Cau 27. Trong khong gian Ba

diém 4, B C phén biét cung thudc mat clu sao cho M4 MB M C 1a tiép tuyén ciia mit cau. Biét r?mg

. . 9 — 2 2 2 N
(ABC) D(lalaz)' Téng T _xo +y0 +ZO béng

mat phang di qua diém

A. 30 B. 26 C. 20 D. 21,

Loi giai

Chon B
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x =1+t

M(xo;yo;zo)Ed: y=1+42t=> x,+y,+z, =4
* Ta co: Z=2- 3

\ 2 2 2 -0
* Mit cau c6 phuong trinh * V=92 am o(; 0’0), ban kinh R =3

* MA, MB | MC 13 tiép tuyén ciia mit cau = MO L(4BC).

s (BO) 4, D(EL2) OM (x,3432,)

¢6 véc to phap tuyén c6 phuong trinh dang:

xo(x- l)+y0(y— 1)+zo(z- 2)20.

* MA 13 tiép tuyén cua mit cdu tai 4 = AMOA yyong tai 4= OH.OM =04* =R* =9

Goi H 14 hinh chibu caa O lén (4BC) (OH +OM =HM) . ta co:

|0 o 22| |t vtz *z| |z +4)

2. 2, 2 2, 2, 2
\/xo+J’0+Zo \/x0+y0+20 0

d(0;(4BC)) =0H = = OH.OM =z, +4|

= |z, +4| =9 o z, =5" z, =-13

|Z +4| 9
OM =+26:0H =2 1=~
z, =5= M- 1;5)=>T :26nhén do: ’ oM 26.
* Vi o ’
17
t(4BC):- y+5z-9=0=> MH =d (M;(4BC)) =———
P Y J26
= OH + HM =OM
9
3 . OM =/326;0H =——
wyoi o =132 MEIL-13)= L V326 ;
335

(4BC):6x+11y-13z+9 =0=> MH =d (M;(4BC)) =

V326

= OH + HM #0OM

Cau 28. Trong khong gian voi hé truc toa do Oxyz , cho mit ciu (8):x" +y* +27 - 2x+22+1=0 va
g.x-ry2?2_z
duong thfmg 1 1 -1 Haimat phfmg (P),(P) chira 9 va tiép xuc voi (S) tai I, T". Tim toa do
trung diém H coa IT'.
n[-1L1 W21 W23 n[-2L3
A. 636) B. 63 6J C. 63 6/ D. 636),
Loi giai
Chon C
Mat ciu S co tam LD in kink R =1
w, =(1;1;- 1)

Puong thang d ¢4 vecto chi phuong
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K@2+1-1)= IK =(t- 1;2+8;-1+1)

Goi K 1a hinh chiéu cua { trén d ,tacod

Uy uu

vi IK Ld peq e K =0= 1~ 14247- (-141) =0 1 =0= IK (- 121)

x=1-1'
y =2t'

Phuong trinh tham sb cua duong thang /K 13 z=-1+¢

H(U-1452t%-1+1)=> [H =(-¢2¢'¢")

Khi d6, trung diém H cua IT " ndm trén 1K nén . Mat khac, ta co:

0 00 0 00 1 51 5
IHIK =IT* & IHIK =1 o t'+4t'+t'=leo t'=— = H|—;
Cau 29. Trong khoéng gian vo6i hé truc toa do Oxyz , cho diémE(l;l;l), mat phéng

(P):x-3y+5z-3=0 (S):x*+y*+z° =4

va mit cau . Goi A 13 duong thang qua £, ndm trong mait
phang (P) va cat () tai 2 diém phan biét 4B a0 cho AB =2 Phuong trinh dudng thang A 1a
x =1-2t x =1+2t x =I1-2¢ x =1+2¢
y=2-t y =1+t y =-3+t y=1-1¢
A z=l-t B z =1+t C z =5+t D z=l-t¢
Loi giai
Chgon D

($):x*+y*+z° =4> 1(0;0;0)

Tam ; ban kinh R=2,

(P):x-3y+5z-3=0=> vécto phap tuyén ciia (P):ne =(1;- 3; 5).

A= AH =BH Z% =1

Goi H Ia hinh chiéu cua I 1én

Xeét AIAH vuong tai H= IH =\IA*- AH" = \/_
IE =)= [E=3=IH= 5 _f_, IELA

E1;1)

Mat khac ta co

Puong thang A di qua ; vuong goc v6i IE va chua trong (P) nén:

ud
na =|npIE| =(- 8;4:4)
Vécto chi phuong ciia A : [ ; ] .

u=02;-1-1)

= vécto cling 1a vécto chi phuong cua A.
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x =1+2¢
y=l-t
z=1-t¢

Phuong trinh dudng thang A 1a:

Cau 30. Trong khong gian vdi hé toa do Oxyz’ cho mit phing (P)ix+y-z-3=0 va hai diém

M Q5D N(-3;-3;-3) (s)

- A . A J & - M P . 2R <A M
. Mat cau di qua M, N va ti€p xtc véi mat phang (P) tai diém 9 Biét rang

0 luén thugc mot dudng tron ¢ dinh. Tim ban kinh cua duong tron do.

N 2433

R R
A. 3 B. R =6 C. 3 D. R =4,
Loi giai
Chon B
M
N
1
P) Q
x =1+t
MN :{y =1+t

* Puong thing MN ¢6 phuong trinh 1a: z =l .

¥ Goi | =MN n(P)

L+i+l4i-1-1-3=0 (- 220 1 =2 = 1(3:3:3)= IM =23, IN =63

khi d6 toa d6 diém / tng vé6i ¢ thoa mén:

* Do mat cau (s) di qua M, N va tiép xuc véi duong thang 10 tai diém Q nén ta co:

10* =IM.IN =KI*- R*> = IQ* =IM.IN =36 < IQ =6

Va 0 ludn thude dudng tron tim / ban kinh R =6
y g

Cau 31. Trong khong gian véi h¢ toa do Oxyz , cho mat phéng (P):2x- 2y+z+3=0 va mit cau
x _y+2 z+1
(- 1) 2 2 _ . d:— = = 7
(8): (- 1) +(y+3) *2 =9 va duong thang -2 1 2 Cho céc phat biéu sau day:

I Duong thrfmg d it mit cau (s) tai 2 diém phan biét.

(P)

9 (s)
II. Mt phang :

ti€p xic voi mat cau

I1I. Mit phang (P) va mit cau (s) khong c6 diém chung.
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IV. Puong thang d cit mat phing (P) tai mot diém.

S6 phat biéu diing 1a:
A 4. B. 1. C.2. D. 3.
Loi giai
Chon D
Mit cau (5) co tam ](l;- 3;0), ban kinh R =3
x =-2t
d:{y=-2+t
Phuong trinh tham sb ctia dudng thang z=-l+ 2t.
x =-2t
y=-2+t , o
s =1+ = 9" +2t- 6 =00

-1 2 2 2
Xét hé phuong trinh (- 1) +(p+3) +2% =9

s)

d < . s R A LN
Phuong trinh (1) c6 2 nghiém phéan biét nén cat tai 2 di€m phan biét.

_p1-2.63)+0+3 11

d(1,(p)) = ——>R= 7

3 3 (P) va (s) khong c¢6 diém chung.

x =-2t

y=-2+t 3

= [ =—

z=-1+2t
Xét hé phuong trinh 2x-2y+z+3=0 d cht (P) tai mot diém.
Vay ¢6 3 phat biéu ding.

($): G- 1Y +(y-2Y + (-1 =3 .
, mat phang

(P)

Cau 32. Trong khong gian Oxyz, cho mit ciu

(P):x- y+z+3=0 N(1;0;-4) r)

va diém thude . Mot duong thang A di qua N nam trong cit

(s) tai hai diém 4, B thoa man 4B =4 Goi u(l;b;c), (c>0) la mdt vecto chi phuong cua A, téng
b+c béng
AL B.3. c. -l D. 45,

Loi giai
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7

Chon D

T2 i inh R =3

Ta c6 mit cau (S) c6 tAm
Goi H va K 1an Iuot 13 hinh chiéu vudng géc cua I 1én duong thang A va mit phang (P).

= d(I,A)=IH =V IA* - AH* =5

Suy ra H 1a trung diém cta doan AB nén AH = 2

1K d(](P)) w =3

3

Ta co malH LA = ALKH

hay K =d (K, A) o KH =T - K> =2

x =1+t
IK:1y=2-1
Do Ik L(P) nén phuong trinh tham sé dudng thang z=l+t = KQ+52- t;1+l).
Mg KEP)= 1+1- 241414143 =0 1 =-1= K(0;3;0)
uuy 5 5 3
HKZY,MH \/(419- 3¢) +(-c-4)Y +(h+3)
KH =d(K,A) = = T =2
u 1+b6° +
Tir ddy ta co ¢ ().
Mit khic ta c6 Ac(P)>uln,= un, =0 1-b+c=0<b =c+1

Thay vao (*) ta dugc

\/(c+4)2 +(G-c-aY +(c+4) =21+(c+1) +¢>

& 3¢ - 24c+48 =4¢* +4c +4
o ¢*-20c- 44 =0

¢ =22(N)

c=-2(L)

Suyra b =23= b+c =45
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2 2 2
(8):Gx-2) +(y-3) +(z- 4) =14

Oxyz

Cau 33. Trong khong gian , cho mit cau va mat phang

(@):x+3y+22-5=0 . Biét duong thang A nim trong (a)’ cét truc OX va tiép xtc voi (S) Vecto nao

sau day 1a vecto chi phuong ciia A ?

N =(4;-2;1). BV =(2;0;- 1)‘ c.m =(- 3;1;0)‘ p. " =(1;- 1;1)‘
Loi giai
Chon B
Mit ciu S co am 7 @3 44 ban kinh R =14

i d(1,(2)) =14 =R = (a) (s)

Ta tiép xuc voi

Goi H 14 hinh chiéu vudng goc cua { 1én (@)= 1(1;0,2)

. A=ANO0x= A(a;0;0) . j;-l =(a-1;0;-2)
oi va

G
Puong thang A nim trong (0:)’ cét truc OX va tiép xtic véi () nén AH Ln, . Tac la
a-1+0-4=0= a=5= AH =(4,0;-2) v =(2;0;-1)

cung phuong véi

Oxyz (P)ZZX' 2y' z+9 =0 va mit cﬁu

(s) )

cat mit cau theo mot duong tron . Tim toa

, cho mat phang

(P)

Cau 34. Trong khong gian véi hé toa do

) 2 2 _
(5):(x-3) +(y+2) +(z- 1) ‘100_M5tphéng

d6 tam K va ban kinh 7 cua duong tron ©) la

KG-21) 219 p KGL23) =g

A K(l;-2;3)’ =8

c. .K(l;2;3)’ r=6

Loi giai

D

(s)

o6t 1(3;-2;1); R =10

* Mat ciu
6+4-1+9
(p) .. K =d(1;(P)) _loxd-1+9

e Khoang cach tir I dén la
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x =3+2¢
y=-2-2¢
* Pudng thang qua 1G;-2:1) vuong goc voi (P) c¢6 phuong trinh tham s6 1a z=l-1 khi d6 Toa do
x =3+2¢
=-2-2t
Y = K(-1;2;3)
z=1-t¢

tam K 1a nghiém cua hé phuong trinh 2x-2y-z+9=0

® B4n kinh; 7 :m =+100- 36 =8

Cau 35. Trong khong gian véi hé toa do P97 | cho mit phing (P):x-2y+2z-3=0 va mat cau ()

1(5;-3;5)
m

ta , ban kinh R =25 . Tir mot diém A thudc mit phang (P) ké mot duong thang tiép xuc véi

mit ciu S tai B Tinh O4 bigt AB =4

A, 04 =11 B. 04 =5 C.04=3 p. 04 =6
Loi gidi
Chon A
5-2.(-3)+2.5- 3
d([;(P))=| €3 -

2 L A7\2 102
Khoang céch tir diém T dén mp(P) Ia: VI +(2)7+2

4B tiép xtic voi (5) tai B nén tam giac AIB vuong tai B, do do ta co:

4 =IB" + 4B =JR + 4B* =[(2J5) +4* =6 =d (1;(P))

= A 13 hinh chiéu cta I 1én (P)

x =5+¢
y=-3-2¢

=N, :(l;-2;2) z =5+2¢

1(5;-3;5) ¢6 phuong trinh

c6 VTCP ¥
o AZIAN(P) = 5+1-2(-3-20)+2(5+20)- 3=0= 1 =-2= AG;;]) = 04 =11

Puong thang IA di qua

. 2 2 2 _ ) cq, -

Cau 36. Trong khong gian Oxyz, cho mat cau ¥ TV 2 =9 va didm M Coi32) thudc

x =1+¢
d:{y=1+2t

z=2-3 .Badiém 4, B, C phan biét cung thugc mat cAu sao cho M4 MB MC 13 tiép tuyén cua

.1 ) 2202
mat cau. Biét raing mat phang (4BC) di qua D(l,l,2). Tong T=x+y+z bang
A. 30 B. 26 C. 20 D.21
Loi giai

Chon B
Mit cau () co tam 0(0;0:0) va ban kinh R . Goi M (41142132 36, )& d .
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T (x; y;2)e(S)

Gia s 12 mot tiép diém cua tiép tuyén MT voi mit cau (s ). Khi d6 OT* + MT?* =OM*

o 9+ [x- (+)] +[y- (+20)] +(z- 2-34,)) =+, ) +(+21,) +(2- 3,
e (+t)x+U+2t)+(2-3t,)z-9 =0

Suy ra phuong trinh mit phang (45C) co dang (Ut et (U 200Dy +(2- 34, )z- 9 =0

Do D(1;1;2)e (4BC) nan Lo +1+21 +2.(2-3t)-9=0 & ¢, =- 1= M (0;- 1;5)‘

T =0*+(-1) +5* =26
Vay .

A4(0;0;3), B(- 2;0;1)V‘

Oxyz a mit phang

Cau 37. Trong khong gian voi hé toa do cho hai diém

(a):2x- y+22+8=0 . Hoi ¢6 bao nhiéu diém € trén mit phang (a)sao cho tam gidc 4BC déu?

A. 2. B. 1. c. 0. D. Vo6 sb.
Loi giai

Goi (P) mit phang trung truc ctia 4B | khi d6 phuong trinh ctia (P)lél: x+z-1=0,
uuuu

Ta c6 " =1;0;1),n, =(2;-1;2) nén [np,na] =(1;0;- 1).
Goi 9 1a giao tuyén cta mit phang (P)Vé'i mit phang (a)‘ Chon =(1;0;- 1)
x =1+¢
y =10
M (1;10;0)ed z=-t

va diém nén phuong trinh tham s6 cta ¢ la:

Do tam giac ABC déu nén CA4 =CB hay Cthujc mit phang trung truc cua 4B ma cela) nén

ce(P)n(a)=d C(1+z;10;—t)_

suy ra toa @6 C c6 dang

Do A4BC géunén AC =4B thay toa do cac diém ta co:

JA+1-0F +010- 0F + (1= 3) =(-2- 0F +(0- 07 +(1- 3V & 22 +41451 =0(¥)

Do phuong trinh ( )V6 nghiém nén khong ton tai diém C thda man yéu cau bai toan.

(s) A 1(1;3;9)

Cau 38. Trong khong gian Oxyz , cho mit cau ta béan kinh bang 3, Goi M , N 1 hai diém

A A . \ 2 < A /. r.e S A N - A PRV ’
14n lugt thudc hai truc OX | O2 ga0 cho duong thang MN tiép xuc voi ( ), dong thoi mét cau ngoai tiép tur

13
dién OIMN ¢4 ban kinh b?mg 2 Goidla tiép diém caa MN va (S), gia tri AM.AN béng
A. 39, B. 123 C. 18, D. 28V3.

Loi giai
Chon B.

) Pt M (a:0:0) va N (O;O;b)_
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(S) (Oxz) ma MN < (Oxz) ., (S)

Nhén xét: tiép xuc tiép xuc
= MV giép xiic 8 tai tidp diém cia ) va (02) = AL0:9)
P aN{NN]
AM =(a-1;0; - 9)
000 - a-1_ -9
| AN =1 0:6-9) T 9= (a-1)(B-9)=9

+)

) Khi 46 OIMN o5 AOMN yuong tai O. (mn) L(oMN) (do M (IMN) 141 (OMA-’))

13
= Ban kinh mat cau ngoai tiép OIMN bang ban kinh dudng tron ngoai tiép AIMN bang 2
Ly =PMINMN v =39 (1)
2 4 13
)

Suy ra: <

vy M Z\((ﬂ- 1y +3° +9° :-J(ﬂ- Ly +EJD.

PE— : 81
IN =1 +3 +(p-9) = ﬁm+ _
J * (a- I)'.

[(a 1) +EJDI

8l

10+ .
(a-1)

)

Thay vao ta dugc:

M :J(a— 1Y +81 =108 =6:3
AN =\1+(b-9F =143 =2 | 404y =123

(s) Am 1(4:1;2)

, cho mat cau ta

=1521 )
= (a- 1) =27

Taco '

Oxyz

Céu 39. Trong khong gian ban kinh bang 2. Goi M ; N 14 hai

< R A A . \ M - A , e S A e - A .
diém 1an luot thudc hai tryc OX ; D sa0 cho duong thang MN tiép xuc voi ( ), dong thoi mat cau ngoai

7
tiép tur dién OIMN ¢4 ban kinh bang E Goi 4 14 tiép diém cua MN vy (S), gia tri AM AN bang
A 6V2. B. 14. c. 8. D. N2,
Loi giai
Chon A.
Cach 1:
Ta co : d(1,(0n)) =2 nén mit cau (5 tiép xuc voi mat phéng (Oxy ) tai diém A(4;l;0), déng thoi

5 s . L .1 ] N Bal
duomg thing MV tiép xac véi S cing tai didm 410 4o MN < Ox)

Goi M (m;U:U); N(O;H;U)’ m,n >0
[m- 4 =-4k

[T L _ — T - ( = 4)( - |):4¢:, =
Do A€ MN nén AM =kAN = | 1 =k (” |:|:> m " i

dn

-1 =0
n-1
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21
. O 4x+ y+2z- — =0
Phuong trinh mat phang trung truc doan 2

m
, OM x =—
Phuong trinh mat phang trung truc doan 2
n
q ON :y =—
Phuong trinh mat phang trung truc doan 2
[m n_-n’ +6n- 21|
. , 21 ap-4
Do dé tam mat cau ngoai tiép tir dién OIMN 13 '~ < an- 4
7
r 1 r N Z OJ =
Theo gid thuyét cau ngoai tiép tr dién OIMN ¢4 ban kinh bang 2 nén 2
= 0J* _0
4
4n’ " (H: - f_‘l.lil+2|)— 49
= =
(n-1y 4 16(n- 1) 4
= n'-4n - 100" +28n +49 =0
= 5 =] iE\E
Vi >0 ngn chon 7 =l+2\,"5’ suy ra ™ =4+42
Khi do AM AN =62
Cach 2:
D& thay mit cau () tiép xuc v6i mat phang (Oxy) tai diém ZASHE 0), ddng thoi duong thang MN tiép

oS o 41:4:0) . MN < (Oxy)
xuc voi cling tai diém do :

M (a:0:0) N(0:h:0)
Goi ; .

a- 4=-4k
-1=k(b-1)  p ¥ 7

[N|N]N]

Do AEMN gy AM =kAN = |

E;U‘
2

J . 1(4;1;2)
"va

a
5

Goi “ 1a trung diém MN = thudc duong thang A vudng goc voi (Oxy) tai diém

=
I

[l
[N S S ) =1

(8]
—~

J . Phuong trinh A 1a !

K
= Tam ctia mat cau ngoai tiép tt dién OIMN 13 diém

to | o

b=
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L4 1,4
b a hﬁ a .
7 A
19K =3 4 4
K= ‘§4| +|E-|‘ (- 2y =2
Theo gid thiét tacohe: L 2 < L2 2 ) 4
4b
a=—
_4b b-1
Ch-1 {_hz—m&+ﬁl
{da+b+4t-21=0 4(p-1)
B, 49 a B, 49
—t—+ =— — =
< 4 4 4 o 14 4 4
hf+ 4p° +(.'5:—tuh+2IT 49 . LV 16 V2
e 3 T T 4bT+04|1+——| +|b-5+——| =190
o 4 -1y 16(b-1) 44 ‘ ,n,.-|_| | -1
7 . 7
4 roa+ 128,04 w+|[a'a-51r+33|[45-5).L+ “mﬂ:l%
- b-1 (b-1) b-1 (b-1)
2 -
5b7 - 10b+25+ B“Gﬂ+32(h—5+4lL:I33 (b-1) + Mﬁ:m
- (h-1Y b-1 o (h-1)

h=1-22
b=1+2J2

Véi b =1- 242 (3 duge @ =4- V2 = AM.AN =6J2 |

- [(."J— I):—Sl: =0 o (h-1) =8 -

V6i b =14242 (3 duge @ =4+32 = AM.AN =6J2 |
PHAN II. Cau tric nghiém tra 161 ngin. M§i cAu héi thi sinh chi tra 161 dap an.
(S):x*+y* +2°- 2x- 4y +62-13 =0 va

Oxyz

Cau 40. Trong khong gian voi hé truc »cho mit cau

d'x+1 _y+2 _z-1

duong thang 1 1 1 Piém M (a;b;e).(a>0) nam trén duong thang d sao chotr M ké

dugc ba tiép tuyén MA, MB, MC g4, mat cau () (A’ B, C 13 cac tiép diém) va HmB :600,
Bumc =60" €mA =120 Tiph @ +5° +¢°
Traloi: ...................
Loi giai
112

a+b +c =—=
Pap an: 9
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R :\/12 +22+(-3) +13 =33

(4BC)

Mit cau (s coO tam [(l; 2~ 3)

©)

va ban kinh

(S).

Goi la dudng tron giao tuyén ciia mat phang va mdt cau

pat MA =MB =MC =x ypj go 4B =x:BC =x\/2;C4=x\3 do do tam giac 4BC vuong tai B nén

trung diém # cua AC 13 tam dudng tron ©) va H, 1, M thang hang.

vi AMC =120° pen tam giae AIC déu do d6 n3=R e x=3 suy ra IM =24AM =2x =6
Laics M E€d nen MG 14-2+61+0,G>1) oy =g o0 (- 2Y +(- 4) +(+4) =36

t=0
e | 4
t=—
= 317 - 4t =0 3.

=

4
Mia>0nén 3

w2
3

37 3’

suy ra nén

(8) . 10:4:2)

OxXYZ  ¢ho mit ciu ta

Cau 41. Trong khong gian , ban kinh biang 2. Goi M. N 13 hai diém

A A . J \ < K ; e S A N - A s gt A ’
lan luot thudc hai truc Ox,0¥ 520 cho duong thang MN ti€p xuc véi ( ), dong thoi mat cau ngoai ti€p ta

7
dién OIMN ¢4 ban kinh béng 2 Goi 4 1a tiép diém cia MN va (S), tinh gia tri AM.AN

Traloi: ....................

Loi giai

Pap 4n: AM AN =62
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oM (a;:0:0)e ox, N(0:h:0) Oy

G
. a3 =7 — ; N ) - A-
Ta co d(f’(ﬂl‘l ) =2 =R nén () tiép xac voi mat phang (0x) tai diém A(1:4:0) va MN cling di qua
A,
Lai A =(a- 1:-40). AN =(- Lb- 40) va 3 didm AM.N thang hang nén ta duoc:

a=1
-1

= e - 1D 4)=4 ()
b- 4 .

T dien OIMN ¢¢ 14 L(OMN) va AOMN yyupng tai O nén néu goi 7 13 tAm mit cAu ngoai tiép tir dién
OIMN thi J E(L"Vﬂ\r’)

Suy ra ban kinh mit ciu ngoai tiép ttr dién OIMN bang ban kinh dudng tron ngoai tiép AIMN

B IMIN MN 7
N - r=— .
Taco 4r (véi 2 bén kinh dudng tron ngoai tiép AIMN),
1 IM N MN
= SIAMN =——— = IM.IN =TIA = IM.IN =14
- 4.
5

& [ (- 17 +20] [ (5~ 4Y +5| =196 @
{m =a-1
Pit n 25-4.

|fum =4 = ()

(m:+30)(f?:+5)=|%¢ ( I_ti+5.| =196 (4)

m +EU)‘
| m”

Tir (1)) va (2) ta ¢6 hé

*+20)(16+5m° ) =190m"
Tu (4) ta duoc: (m )( m ) m
[m =22 [n :-JE
=]
= S5m*-80m +320 =0 m’ =8 = |M =" 242

a=142:2. b =4+ 2
a=1-2J2, b=4-2

Vay AM.AN =62

Suy ra

OxVZ ho mat cu ) tam 7 %31 ban kinh bang 3. Goi MV 13 hai diém

(s)

Cau 42. Trong khong gian

Ox, 02 46 cho duong thang MN tiép xtic véi 7, dong thoi mit cau ngoai tiép tir
13

dién OIMN ¢4 ban kinh bang 2 . Goi 4 1a tiép diém cua MN va (S), Tinh gia trj AM.AN

1an lugt thude 2 truc

Traloi: ....................
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Loi giai
Pap an: AM AN =123

109:3: D= d(7r(0xz)) =3 =R = (5) (Oxz)

tiép xuic voi

Goi M(a:0:0)e ox

N{oo:ple o=
MN tiép xtc véi () tai 4 nén 4 13 hinh chiéu cta / 1én (Ox2)
Suy ra A(9;O;l).
av = k| %02
7 2 .

Goi K 1 trung diém \ <
. 13 § ,
‘ , OIMN = OH =— = HK L MN

Goi H 1a tAm mit cau ngoai tiép tr dién 2

OM LKT
} = oM L(KHT)= oM | HK = HK L (oMN)

=

Goi 7 1a trung diém OM OM L HT

My AL (OMN)= HK 4

A =(0;3:0)
CO

Ta
om a b
KH = 'T,l.r - ;-:_.1'” = CL::H - ;
_ﬁ‘
.TH _E
Vi =¢ (¢ =0)
Hu uuu - —E
Al cing phuong KH nén | "2
= H i.n.".:E
12 2]
13 & , b 169
o == 2 4242 =22 (D)
2 4 4 4
Hi =0 =2 5-9‘ +(c-3) +[E-|‘ _109 9y
i ] !J‘: Fr | - b 2
—+c +—= __g‘ +(c-3) +| 2- I‘
Tu ) va @ suy ra 4 4 (2 ] | 2

= 9a+h+06c =91 (3)

[S N[N}

ﬂ%{f =(q-9:0;-1)
AN =(-9.0:b- 1)
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a-9 -1

=

thang hang -9 b-1

AM,N

= (a-2)(p-1)=9
= gh-a-9+9 =9
= gh-a-9 =0
= alb-1)=ab

Oh
= g =—

h-1

(3)= 9.£+b+ﬁc =01

Tu h-1

a1b
— 4+ h+bc =91
b-1

b+ 80 . b +806 -b +11h- 91
= +0c =91 = Oc =91 - =
b-1 bh-1 bh-1
B +11k- 91
e P —
6(b-1)

Ta co -ﬁ'z +4C': +rfl': =169

Qb \2

-b* #11b- 91
+ e —
L b-1)

6(b-1)

=

‘ +h° =169
= 98107 +(p* +121h7 +8281- 22b° +182H° - 20025)+95° (b- 1) =169.9.(h- 1Y

< 7295 +b° +121p° +8281- 22b" +182h° - 2002h +9b° - 18h" +9b" =1521h" - 3042h +1521
= 105" - 40b" - 4805° +1040b + 6760 =0

b=1+3f3=a :g(:—jf) —9+.3

9(1- 343)

b=1-33=a=—"——=9-3
| V3= a EWE V3

a =945 b =1 433 = AM =(V3:0:-1)= AM =2

+ Truong hop 1:

= AN =(-9:0:3J3) = 4n =108

AM AN =2108 =123
WINININ}

a=9-\3:b=1-3J3= AM =(-f3:0:- 1)= AM =2
+ Truong hop 2: .

= iﬁ. :(- 9:0:- 3-\.."?_;)2‘1 AN :m

AM AN =2108 =123
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Oxyz

»cho phuwong trinh mat cau:

S )

. Biet rang v6i moi so thyc 7 thi ~ "~ ludn chira

Cau 43. Trong khong gian voi  hé toa dd

(S ):x*+y* +22+(m+2)x+2my- 2mz- m- 3 =0

mot duong tron ¢b dinh. Tinh ban kinh 7 cta duong tron do.

Traloi: .......coovvvnnn....
Loi giai
r _—4\/5
Pap an: 3
N JorZ +8m+16
6 1[_ m 2;_ mim R= Om” +8m+16
Mit ciu >n” co tam 2 va béan kinh 2

veoi ™, ™2 iy ¢ va khac nhau, ta dugc hai phuong trinh mét cu twong tng:
{xz +y2 + 72 +(m1 +2)x+2m1y- 2mz-m -3 =0 (D)

x*+y*+22 +(m, +2)x+2m,y - 2m,z- my- 3=0 (2)

o . @)

Léy trir theo vé, ta dugc:

Gm, - m)x+2(m - m))y-2(m - m,)z- (m, - m,) =0
e (m - my).(x+2y-2z-1)=0

< x+2y-2z-1=0 3)

D@ thay ®) 1a phuong trinh téng quat cia mit phang.

- A J . A \ \ \ N A - < P A . J \
= Ho mat cau (S’”)co giao tuyen la dudng tron nam trén mat phang (P) co dinh c6 phuong trinh:

x+2y-2z-1=0

m+2

‘- —2m-2m—1‘
-9m- 4
d:d[]’(P)] = 2 - :| m |
Mit khéc, dat +2°+(-2) °
2 -9m- 4)
gt g O x8male COmo4) 32 L
4 36 9
r —4\/5
Viy 3
'_-..-:3+,r
A:ly=-1-¢, teR)
F==2+t

Cau 44. Trong khong gian véi hé truc toa do Oxyz , cho duong théng , diém

M (1;2;-1) s (8)ix 4" +27 - 4x+10p+ 142 +64 =0

va mat cau . Goi A 1a duong thang di qua M cit
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AM 1

duong thang A tai 4, cit mit cdutai B sao cho AB 3 y3diém B c6hoanh do 1a sb nguyén. Lap phuong

trinh mat phang trung truc doan 45

Traloi: ....................
Loi giai
Pap én: 2x-4y-4z-43=0
4 9 ’ 9 "= - o |
A" 1a duong thang di qua M cat duong thang A tai 4 suy ra toa do AB+a-1- a “+ﬂ).
] 0m 000
ﬂzl—ﬁ 3AM ==+AR
AB 3
Trwong hop 1:
(3(-2- a)=x-3-a F
o oid x==3-2a
3A4M =AB = {3(B+a)=p+l+a o |, =g8+24
3(0-a)=z+2-a z=l-2a B(-3- 2a:8+2a;1- 2a)
- - suy ra

Do Be(s) nén

(-3- 2a) +(8+2a) +(1- 2a) - 4(-3- 2a) +10(8 + 2a)+14(1 - 2a)+64 =0

= 12a” +40a +244 =0 phyong trinh vo nghiém

Truwong hop 2:
(3(¢-2-a)=-(x-3- a) ro_
o ool x =9 +4a
34M =- 4B = {3QB+a)=- (y+1+a) = |, =-10- 44
.B(I'”):' (z+2- a) |z =-5+4a
B(9+4a;-10- 4a;- 5+4a)
Suy ra

Do Be(s) nén

(9+4a) +(-10- 4a) +(-5+4a) - 40 +4a)+10(-10- 4a)+14(-5+4a) +64 =0

a =

- 1

< 48q° +112a+64 =0 = 4
a=-—
3

Diém B 6 hoanh d 1a s6 nguyén nén BG:-6:- I;"); A(2:0:- 3).

Il —:=3:-6
AB i qua trung diém ' <

va ¢6 mot véc to phap tuyén
Mit phang trung truc doan
-2(y+3)-2(z+06)=0= 2x- 4y-4z-43=0

x-
=(-1:2.2) , )
n=( ) nén c6 phuong trinh *

b | =1
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(5):(x+3) +(y- 2) +(z- 5) =36 M(7:1:3)

(s)

Cau 45. Trong khong gian Oxyz, cho , diém .Goi A 1a

duong thing di dong ludn di qua M va tiép xac v6i mat ciu — tai N. Tiép diém N di dong trén dudng

tron () ¢ tim J (a'b'c). Goi k=2a- 5b+ IDC, tinh gia tri cia k.

Traloi: ....................

Loi giai

Pap an: k=50

. e 2 Y a(--5Y — . 3
Mit cig SV Gr#3) + G- 2V + -5 =36 0 I( 3’2’5),bénkinhR—6.

, = 4 = - N A A e .o (S
co M = 25+416+4 =35>0 =R nén M thudc mién ngoai ctia mat cau( )

c6 MN tiép xGic mat cau S) tai N ,nén MN LIN t5; N,
G()if 1a diém chiéu cua N 1en M/
INT 36 1245
IJ=——=—p0= 5

Co IV =M guory IM NS S g0 by | e dinh,

P 14 N C
Suy ra N thudc ( ) c0 dinh va mait cau (S), nén N thudc duong tron ) tam J .
x+3=8
oly-2=-2
A
od ooo 2.5 00 200
\f( P ) IrJ zij.']l'f :I“J:Lf"‘ff :i'lr""ff Z= 5 == E
Ql 4 "'a)'az , Cé 1{"1‘:{ 5 ?’Jg 5 5

G
= N‘S}E,§
75"5 ] k=2a- 5b+10c =50 y3y k=50,

o (S)xt ey 4 - dx+dy-22-7=0
, cho mat cau - . va

x+(1-2m)y +4mz- 4 =0

Cau 46. Trong khong gian véi h¢ toa do Oxyz

duong  thang d, la giao tuyén cta hai mat phang va
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2x+my- Qm+1)z- 8 =0

s YT a d (8 . A A \ X
.Khi d6 " thay doi cac giao diém cua ~ 7 va nam trén mot duong tron co

dinh. Tinh ban kinh 7 ctia duong tron do.

Traloi: ...................
Loi giai
_ [
Pap an: Vs

A,B

NN AR U Sy
Gia su duong thang ~~ cat mat cau tai hai diém

Mit ciu S e tam T B2 pan kinh R =4,
(x+(1- 2m)y+4mz- 4=0
5 Q Dz- 8 D=5.1'+_1'—2:—ED=D
. MGy 2x+my- Cm+1)z-8= \
Duong thang M (e y)e dy thea = " nén cac giao di€m
. Sx+p-2z-20=
cua () va d, thudc dudng tron giao tuyén gitra () va (P):Sx+y-22-20=0 .

I S - 14 fie2
cr’[f._(P))—Jﬁ . =R - d* (1.(P)) =4 30 _\(;.



	CHỦ ĐỀ 4
	BÀI TOÁN LIÊN QUAN VỊ TRÍ TƯƠNG ĐỐI CỦA ĐƯỜNG THẲNG VỚI MẶT CẦU
	Vị trí tương đối giữa đường thẳng d và mặt cầu (S)
	Cho mặt cầu có tâm bán kính và đường thẳng Để xét vị trí tương đối giữa và ta tính rồi so sánh với bán kính
	
	Nếu không cắt
	Nếu tiếp xúc với tại
	Nếu cắt tại hai điểm phân biệt
	
	
	DẠNG 1
	VỊ TRÍ TƯƠNG ĐỐI CỦA ĐƯỜNG THẲNG VỚI MẶT CẦU
	DẠNG 2
	LẬP PHƯƠNG TRÌNH MẶT CẦU LIÊN QUAN ĐẾN ĐƯỜNG THẲNG
	DẠNG 3
	LẬP PHƯƠNG TRÌNH ĐƯỜNG THẲNG LIÊN QUAN ĐẾN MẶT CẦU

