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V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAl: PHUONG TRINH MAT CAU

> HE THONG BAI TAP TRAC NGHIEM.

®

Cho phuong trinh mat cau (S) 2% +y° + 2% =16, ban kinh R cua mat cau la
A R=4. B. R=16. C. R=0. D.R=2.
Loi giai
Phuong trinh tong quéat cia mat cau trong khéng gian Ozyz 1a:
(x—a)z +(y—b)2 +(Z—c)2 =R
>R =16=>R=4.

(MD 103-2022) Trong khong gian Oxyz , cho mat cau (S): (x—2)2 +(y+1)2 +(z ~3)' =4, Tam cia
(S) cOtoado la
A. (—4;2,-6). B. (4,-2;6). C. (2-13). D. (-2,1,-3).
Loi giai
Tam mat cau (S) c6 toa do la: (2;-1;3).
(MD 101 2020-2021 - PQT 2) Trong khdng gian Oxyz , cho mat cau (S): (x+1)2 +(y—3)2 +2°=9
. Tam cua (S) c6 toa do la
A. (1,-3,0). B. (-1,3,0). C. (130). D. (-1-3,0).
Loi giai
Mat cau (S):(x+1)° +(y—3)° +22 =9 co tam Ia I (~L3;0).

(MP 103 2020-2021 — PQT 2) Trong khang gian Oxyz , cho mat cau (S):(x—1)" +y*+(z+2)" =4
. Tam cua (S) c6 toa do la
A (-10;2). B. (10;2). C. (3,0,-2). D. (-1,0;-2).
Loi giai
Tir phuong trinh ta c¢6 ngay toa do tm cua mit cau (S) la (1; 0; —2) .

(M4 103 - 2020 Lan 1) Trong khdng gian Oxyz , cho mat cau (S): x* +y* +(z—1)? =16. Bén kinh
cua (S) la:
A 32 B. 8 C. 4 D. 16
Loi giai
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Tur phuong trinh mét cAu (S): x2 + y? +(z —1)> =16 = Ban kinh R=+/16 =4

(TK 2020-2021) Trong khong gian Oxyz, mat cdu (S): x*+(y—1)° +22 =9 ¢6 bén kinh bing
A 9. B. 3. C. 81. D. 6.
Loi giai
Phuong trinh mit cau 1a: (x—a)?+(y—b)?+(z—c)’ =R’ nén R =9=R =3,
(M3 101 - 2019) Trong khéng gian Oxyz , cho mit cau (S):x*+y®+z”+2x—2z—-7=0. Ban kinh
ctia miat cau da cho bang
A. 3. B. J15. C.7. D. 9.
Loi giai
Xy +224+2x-271-7=0= X" +y* +2° - 2.(-1).x+2.0.y-212-7=0.
—a=-1, b=0,c=1d=-7.

= Tam mat ciu | (~L0;1)ban kinh R=+/a?+b” +¢?—d = (1)’ +0* +1°+7 =3,

(MP 101-2022) Trong khong gian Oxyz, cho mit cau (S):x? +(y—2) +(z+1)" =6. Duong kinh
ctia (S) bang
A 6. B. 12. C. 246. D. 3.

Loi giai

Tir phuong trinh mat cau ta suy ra ban kinh caa mat cau (S): R=6
Vay duong kinh cta (S) bing 2+/6.

Trong khong gian Oxyz , cho mat cau (S): (x—3)2 +(y+1)2 +(z- 2)2 =4 Xac dinh toa do tam | va
ban kinh R cta mat cau (S).
A 1(3-12),R=2. B.1(-3L-2),R=2. C.1(-3L-2),R=4. D. I(3-12),R=4.
Loi giai
Mit cau (S) 6 tam 1(3;-12) va ban kinh R=2.
Trong khong gian Ozyz, phuong trinh z° + ¢° + 2° — 42 + 22 — 6y — 2 = 0 1a phwong trinh cua mat
cau c6 tam I . Xac dinh toa do tam I
A. 1(2;—1;3). B. 1(2;3;—1). C. 1(2;—3;1). D. 1(2;1;—3).
Loi giai
M3t cau tam I(a;b;c) , ban kinh R ¢6 phuong trinh: 2° + 9 + 2° —2ax —2by —2cz +d = 0.
—2a =4 a=2

=120=—6 <<b=3 .
—2c=2 c=-1

Vay tam cua mat cau 13 1(2; 3;—1)
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Trong khdng gian Oxyz , cho mat cau (S):x*+y*+2°—2x—4y+2z—-2=0. Xac dinh toa do tam |
va ban kinh R cua mat cau (S).
A 1(12-1),R=2V2. B. I(-1-21),R=2V2.
C. 1(24,-2),R=+/2. D.1(24;2),R=8.
Loi giai

Mt cau (S) cotam 1(1;2;-1) va ban kinh R = \/12 +2? +(—1)2 —(-2) = 242

Trong khéng gian Oxyz, cho mit cau (S):x? +(y—4)2 +(z—1)2 =25. Toa dd tdm I vaban kinh R
cia mat cau (S) la
A. 1(0;-4;-1),R=25. B. I(0;-4;-1),R=5.
C.1(0;41),R=25. D.I(0;41),R=5.
Loi gidi
Mit cau (S) c6 tam I(0;4;1) va ban kinh R =5.
Trong khong gian Oxyz, cho mit ciu (S):x* +y* +2z° —6x+4y—8z+4=0. Toa do tdm I va ban
kinh R cia mat cau (S) la
A. 1(-3,2;-4),R=25.B. I(3,-2;4),R=5. C.I(3,-2;4),R=25. D. I(-3;2;—4),R=5.

Loi gidi

Mt cau (s) co tam 1(3,- —2,-4) va ban kinh R = \/32 +(—2)2 +4%> -4 =5,

Trong khong gian Oxyz, cho mit ciu (S):x®+y°+z° —4x+8y—2z-4=0. Toa d6 tam I va ban
kinh R cia mat ciu (S) la
A I1(2,-41),R=5. B.I(-2;4,-1),R=25.
C. 1(2;-4;1),R=+/21. D. I(-2;4;-1),R=21.
Loi giai

Mt cau (s) c6 tam 1(2;—4;1) va béan kinh R:\/ZZ +(—4)2 +1? —(—4) =5.

Cau 19 (101-2023) Trong khong gian Oxyz , cho mat cau (S) c6 tam 1(1;2;—-1) va ban kinh R=2.
Phuong trinh cua (S) la

2 2

4. B. (x=1) +(y-2)" +(z+1)" =
2.

A. (x—l)2 +(y—2)2 +(z+1)2

2

2

D. (x+1)2+(y+2) +(z-1)" =4.
Loi giai

Phuong trinh mat cau (S) c6 tim I1(L2-1) va ban kinh R=2 13

(x=1)° +(y-2)" +(z+1)" =2 & (x-1)" +(y-2)" +(z+1) =4,

C. (x+1)2 +(y+2)2 +(z—1)2
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Cau 16: Cau 23 (102-2023) Trong khong gian Oxyz , mat cau (S) c¢6 tim I (1,0;~1) va c6 ban kinh R= V2.

Phuong trinh cta (S) 1a

A. (x—1)2+y2+(z+1)2:\/§. B. (x+1)2+y2+(z—1)2=2.
C. (x—1)2+y2+(z+1)2:2. D. (x—1)2+y2+(z—1)2:\/§.
Loi giai
- [ 1(50;-1)
Theo bai ra ta co: .
R=+2

Do d6 mit cau (S)cé phuong trinh 1a: (x—l)2 +y?+(z +1)2 =2.

Cau 17: (MD 102 2020-2021 — PQT 1) Trong khong gian Oxyz, cho mit cau (S) c6 tam 1(0;-2;1) va ban
kinh bang 2. Phuong trinh cua (S) la

A X2+(y+2?2+(z-D)*=2. B. X2+ (y—2)*+(z+1?=2.
C. xX*+(y=2)°+(z+1)?* =4. D. xX*+(y+2)°+(z-1)*=4.
Léi giai

Mt cau (S) c6 tam 1(0;-2;1) va ban kinh bang 2 c6 phuong trinh 1a x? + (y +2)* + (z —1) = 4.

Cau 18: Trong khong gian Oxyz, cho hai diém A(5;2;1) va B(L0;1). Phuong trinh nao sau day la phuong
trinh ciia mat cau duong kinh AB ?

A. (x+3)2+(y+1)2+(z+1)2 = B. (x—3)2+(y—1)2+(z—1)2 =20
C. (x—3)2+(y—1)2+(z—1)2 =5. D. (x+3)2 +(y+1)2+(z+1)2 =20.
Loi giai

Do AB la duong kinh ctia mét cau nén trung diem 1(3;1;1) cua AB la tdm mat cau, ban kinh cua mat

5-1)" +(2-0)" +(1-1)°
a8l >+<2>+< i
Ta c6 phuong trinh mat cau: (C):(X—3)2+(y—1)2+(2—1)2 =5.

caula; R=

Cau 19: Trong khéng gian Oxyz, cho hai diéem A(1;2;3) va B(-10;5). Phuong trinh nao sau ddy la phuong
trinh ciia mat cau duong kinh AB ?

A X +(y-1)° +(z-4)" =3. B. x*+(y-1)° +(z-4) =12.
C. x®+(y+1) +(z+4) =3. D. x2+(y+1)" +(z+4)" =12.
Loi giai

Mdt ciu duong kinh AB 6 tam la trung diém 1(0;14) cia AB va ban kinh

N IR

> > =+/3, ¢6 phuong trinh 13 X2+(y—1)2+(2—4)2=3-

Cau 20: Trong khong gian Oxyz , cho hai diém 1(1;11) va A(1;2;3). Phuong trinh mit cau c6 tam I va di qua
Ala
A (x+1)° +(y+1) +(z+1)" =5 B. (x+1)° +(y+1) +(z+1)" =29
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C. (x=1)"+(y-1)"+(z-1)° =5 D. (x=1)" +(y-1)" +(z-1)" =25
Loi giai

Taco R=IA=(1-1) +(2-1) +(3-1)° =5

vy phuong trinh mit ciu tdm | va di qua diém A co6 phuong trinh 13

(x=x, )2 +(y-y, )2 +(z-7z, )2 =R’= (x—l)2 +(y—1)2 +(z—1)2 =5

Trong khong gian Oxyz, cho mit cau (S) c6 tam 1(0;0;—3) va di qua diém M (4;0;0). Phuong
trinh cua (S) la

A X2 +y?+(z+3)" =25. B. X*+y?+(z+3) =5
C. x2+y2+(z—3)2=25. D. x2+y2+(z—3)2:5.
Léi giai

Phuong trinh mit cau (S) cotam 1(0;0;—-3) vaban kinh R la: X2+y2+(z+3)2 _R?
Taco: M e(S)=42+02+(0+3)" =R? & R* =25,
Vay phuong trinh can tim la; X* +y° +(z+3)2 =25,

Mt cau (C) cé tam | (1; 0; —2) va di qua diém B(4; —4, —2) c6 phuong trinh la

A (C):(x=1) " +y*+(z+2)" =5. B. (C):(x+1)" +y*+(z-2)" =5.
C. (C):(x=1)" +y*+(z+2)" =25. D. (C):(x+1)" +y*+(z-2)" =25.
Loi giai

Tacé: IB=(3-4,0)= R=|IB|=5.
Khi d6, phuong trinh mdt cau Ia (C): (X—l)2 +y?+(z+ 2)2 =25.
Trong khong gian véi hé toa &6 Oxyz, cho diém I (1;—2;3). Phuong trinh mat cau tam 1, tiép xuc voi

mat phang (Oyz) la:

A. (x—1)2+(y+2)2+(z—3)2 =9, B. (x=1)" +(y+2)’ +(z—3)2 =13
C. (x—l)2 +(y+2)2 +(z—3)2 =14. D. (x—l)2 +(y+2)2 +(z—3)2 =1.
Loi gidi

Goi M la hinh chiéu vudng goc cua tam 1(1;,—2;3) l1én mat phang (Oyz), suy ra M (0;-2;3).

Vi mat cau tiép xdc véi mat phang (Oyz) nén ¢d ban kinh R= 1M =1.

Vay phuong trinh mat ciu can tim 1a: (x=1)° +(y +2)° +(2-3)" =1.

(MP 103-2022) Trong khong gian Oxyz, cho diém A(1;2;3). Phuong trinh mat cau tim A va tiép
xdc véi mit phang x—2y+2z+3=0 1
A. (x+l)2 +(y+2)2 +(z +3)2 =2. B. (x—l)2 +(y—2)2 +(z—3)2 =2.
C. (x+l)2 +(y+2)2 +(z +3)2 =4, D. (x—l)2 +(y—2)2 +(z—3)2 =4,
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Loi giai
: 5 1-4+6+3
Goi (P):x—-2y+2z+3=0. Mat cau c6 ban kinhla R=d( A;(P :|—=
’ ( ) g o ( ( )) V1+4+4

Phuong trinh m3t cau tim A va tiép xtic mat phing (P) la (x—l)2 +(y- 2)2 +(z —3)2 =4,

Trong khéng gian véi hé toa dd Oxyz , cho mét phang (P): x+2y—2z+5=0. Phuong trinh mit cau
tam 1(1-3;2) tiép xtc véi mat phang (P)

A (-3 +@e2f =2 e e(yea (a2 -2
C. (x-1) +(y+3 +(z-2 =3 D, (x+1) +(y-3) +(2+2)' =3

Loi giai
L1+2.(-3)-22+5 4
\/12 +2° +(—2)2 3

Vay phuong trinh mét cu can tim 1a (X —l)2 +(y+ 3) +(z- 2)

Taco ban kinh R=d(1,(P))=

16

Trong khéng gian Oxyz, cho mat cau (S): (x—l)2 +(y + 2)2 +(z—3)2 =16 . Biém c6 toa d6 ndo sau
day nam trén mat cau?
A. (—1; 2; —3). B. (1; -2; —1). C. (1; —2;1). D. (1; —2;3) .
Léi gidi
Thay toa d6 ciia cac diém da cho vao phuong trinh mét cau ta duge diém c6 toa do (1; -2; —1) nam trén
mat cau.
Trong khong gian Oxyz, cho mit cdu (S):x% +(y 1) +27 = 2. Trong cac diém cho duéi day, diém
nao nam ngoai mat cau (S)?
A M(111) B. N(0;3,0) C. P(1;0;1) D. Q(£10)
Loi gidi
Mzt ciu (S) c6 tam 1(0;1;,0) va ban kinh R=+/2.
Khoang cach tir cac diém da cho t6i tam mat cau:

MI=+2=R; NI=0<R, PI=3>R, QI =1<R.
Do d6 diém P nam ngoai mat cau.

Trong khong gian Oxyz, cho mat ciu (S):x’+y*+z°—4x—2y+2z-3=0 va mot diém

M(4; 2; —2) . Ménh dé nao sau day dung?

A.Diém M la tam cua mit cau (S). B. Biem M nam trén mit cau ().
C.Piém M nam trong mit cu (S). D. biém M nam ngoai mit cau (S).
Loi gidi
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Mt cau (s) c6 tam 1(2;1,-—1) va ban kinh R =3.

Khi do IM = [(4-2)" +(2-1) +(-2+1) =B <R.
Vay diém M nam trong mat cau (S).

Phuong trinh nao sau day 1a phuong trinh ciia mat cau?

A (x=1) +(y-3) +(z+2) =3. B. (x—1) +(y—3) +(2+2) =-3.
C. (x-1)+(y—3)+(z+2)=9. D. (x-1)+(y—3)+(z+2)=-9.
Loi giai

Do phuong trinh mit cau c6 dang (x—a)2 +(y —b)2 +(z —C)2 = R? nén vé phai cua phuong trinh 13
R*>0
Diéu kién dé phuong trinh x* +v° +z° —2ax — 2by — 2cz +d =0 1a phuong trinh mit ciu?

A.a+b+c—d>0. B. a* +b* +c*+d >0.
C.a*+b*°+c*-d>0. D.a*+b*+c*-d>0.
Loi gidi
Dé phuong trinh x° +1* +z° — 2ax — 2by — 2cz +d =0 1a phuong trinh mit cau thi a® +b* +c*—d >0

Trong khong gian Oxyz , trong cac phuong trinh sau, phuong trinh nao khong phai la phuong trinh cua

mit cau?
A x*+yt+2° =1, B. x*+y°+2* +2x+2y—4z+11=0.
C. x2+y2+22+2x+4y—42—21=0- D. 2x2+2y2+222+4x+4y—82—10=0.

Loi gidi
Xét phuong trinh x° +y° +2z° +2x+2y —4z+11=0

Co a=£=—1; b=£=—1; c=_—4=2; d=11
-2 -2 -2

Taco a® +b*+c* —d =(-1) +(-1) +2° ~11=-5<0
Nén phuong trinh x* +y° +z° +2x +2y —4z+11=0 khong 1a phuong trinh mat cau.

Trong khong gian Oxyz , trong cac phwong trinh sau, phuong trinh nao 1a phuong trinh mat cau?

A X*+y?+2°+2x-22-7=0. B. X’ +y*—2*+2x-2z-7=0,
C. X*+y*+7°+2xy—2yz-7=0. D. X*—y*—2*+2x-2z-7=0.
Loi giai

Taco X +y +2°+2x-221-7=0= x> +y* +2*-2.(-1).x-2.0y-2.1.2-7=0.
=a=-1b=0,c=1d=-7.

= Tam mat cau | (-10;1)ban kinh R —Ja?+b2+c?—d :\/(—1)2 +0%+1%+7 =3.

Suy ra dap an A 13 phuong trinh mit cau.
Pap an B,C, D khong 1a phuong trinh mit cau vi khdng & dang téng quét cia phuong trinh mit cau

X*+y°+2*—2ax—2by—-2cz+d =0.
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Trong khong gian Oxyz , phuong trinh ctia mat cau c¢6 tam 1 (1;—2;—3) va tiép xdc véi mat phang
(Oyz) la
A. (x—l)2 +(y+2)2 +(z+3)2 = B. (x—l)2 +(y—2)2 +(z—3)2 =1.
D. (x—l)2 +(y+2)2

Loi gidi
Ta c6 phuong trinh mat phang (Oyz) la x=0.

2

9
C. (x—1)2+(y+2) +(z+3) =4. +(z+3) =1.

Do d6 ban kinh mt cau la R=d (1;(Oyz))=1.
Vay phuong trinh mat cau 1a (x—1)" +(y+2)° +(z+3)" =1.

Trong khong gian Oxyz , viét phuong trinh mat cau c6 tam 1 (2;1;m—1), tiép xtc véi mat phang (Oxy)

biét mat cau c6 dién tich bang 167 .

A (x—2)2+(y—1) +(z—3)2_16 5 (x+2)" +(y+1)" +(z+3) =16
(x=2) +(y-1) +(z+1)" =16 (x+2) +(y+1) +(z-1)° =16
. (x=2) +(y-1) +(z-2) =4 S [(x+2) +(y+1) +(z+3) =4
T (x=2) +(y-2) +(z+2)° =4 (x+2) +(y+1) +(z-1) =4
Loi giai
Ta co dién tich mat cau: S =47R?> =167 <> R=2
Do mat céu (S) tiép xtc voi (Oxy) néntaco d(1;(Oxy))=R=|m-1=2= mi31

Vay c6 hai mat cau thoa man yéu cau dé bai la:
(x—2)2 +(y—1)2 +(z—2)2 =4
(x=2)" +(y-1)" +(z+2)" =4

Trong khong gian Oxyz , 6 tat ca bao nhiéu gia nguyén caa m dé

X +y?+2°+2(m+2)x-2(m-1)z+3m? -5=0 la phuong trinh mdt mat cau?

A 4. B. 6. C.5. D.7.
Loi giai

Phuong trinh da cho 14 phuong trinh mat cau khi va chi khi

(m+2)° +(m—1)2 -3m*+5>0

o m’-2m-10<0

<:>—1—\/H<m<l+\/ﬁ

Theobaira meZ=m= {—2;—],' 0;1,2;3; 4} = ¢0 7 giatri cua m nguyén thoa man bai toan.

Trong khong gian OXxyz c6 tat ca bao nhiéu gia tri nguyén m dé phuong trinh
x> + Y%+ 2% +4mx+2my —2mz +9m? — 28 = 0 1a phuong trinh mat ciu?
A 7. B. 8. C. 9. D.6.
Loi giai
Phuong trinh da cho 14 phuong trinh mat cau khi va chi khi
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Cau 37:

Céau 38:

Céau 39:

Cau 40:
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(2m)2 +(m)2 +(m)2 -9m*+28>0

< -3m?+28<0

28 28
o -, /— <m< /—

3 3
Do m nguyén nén me {-3;-2;-1;0;1;2;3}.
Vay c6 7 giatri cia m thoa man yéu cau bai toén.
Trong khéng gian OXyz , tim gia tri duong cuia m sao cho mat phang (Oxy) tiép xdc voi mat cau
(x—3)2 +y2+(z —2)2 =m®+17?
A. m=5. B. m=+/3. C. m=3. D. m=+/5

Loi giai
Mat cau (S): (x—3)2 +y°+(z —2)2 =m’+1 cotam 1(3;0;2), ban kinh R=+/m? +1.
(S) tiép xic voi (Oxy) < d (I ,(Oxy)) =R
o2=Jm’+1eom’=3<om=43.
Cho phuong trinh x? + y? + 22 —4x+2my +3m? —2m =0 Vvoi m 1a tham sb. Tinh tong tat ca cac gia
tri nguyén cua m dé phuong trinh da cho 1a phuong trinh mit cau.
A. 0. B. 1. C. 2. D. 3.
Loi giai

Gia st X2+ y? + 22 —4x+2my +3m? —2m =0 1a phuong trinh mat cau.
Khi d6 tam mjt cu 1a 1 (2;—m;0), vaban kinh R = \/4+m2 —(3m’ —2m) = y-2m” + 2m+4 . véi diéu
kign—2m* +2m+4>0< me(-12).
Do meZ=me{0;1}.
Vay tong tat ca cac gia tri nguyén cia m bang 1.

V6i gid tri nao ciha m thi mat phing (P):2x-y+z-5=0 tiép xdc véi mat cau
(S):x* +y* +2° —2mx+2(2—m)y —4mz+5m* +1=07?
A. m=-3. B. m=1hoac m=-3.C. m=1. D. m=-1 hoic m=3.
Lo giai
Tacd a=mb=m—2;c=2m;d=5m*+1. Tam I(m,m—Z,Zm)
Phuong trinh da cho 14 phuong trinh mat cau khi va chi khi
R? = m? +(m—2) +4m* —5m* ~1=m* —4m+3>0
& m<1hogem>3 (P) tiépxtc (S) khi:
[3m 3|
%

& m’+2m—3=0< m=-3 hoiacm >3 (loai)
Vay m=-3

d(1,P) =R=+m’—4m+3

Trong khong gian véi hé toa dd Oxyz , trong cac mit cau dudi ddy, mat ciu ndo c6 ban kinh R =27
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A (S):x*+y*+2° —4x+2y+22-3=0 B. (S):x*+y*+2° —4x+2y+2z-10=0
C.(S):x*+y*+2° —4x+2y+22+2=0 D. (S):x*+y*+2° —4x+2y+22+5=0
Léi giai

Taco mat ciu (S): X2 +y? +22 —2ax—2by —2cz+d =0 c6 ban kinh Ia R =+/a? +b? +¢? —d
a=2

b=—1
Trong dap 4n C ta co: 1:>R=x/a2+b2+cz—d:\/Z:2.

d=2

Viét phuong trinh mét cau (S) c6 tam I(-2;-3;-4) vatiép xdc véi truc Ox .

A (x=2) +(x-3) +(x-4) =5 B. (x—2) +(x-3) +(x—4) =25.
C. (x+2)2 (x+3) (x+4)2 = D. (x+2)2+(x+3)2+(x+4)2 =25,
Loi giai

R=d(L;0x)=4/(-3) +(-4) =5.
Phuong trinh mt cau () 1a (x+2) +(x+3) +(x+4) =25.
Viét phuong trinh mdt ciu (S) c6 tam A(-3;1;4) va tiép xdc voi dwong thing

A:x+1_y—2_z+3

2 1 1
A. (x—3)2 +(y+1)2 +(z+4)2 —/30. B. (x—3)2 +(y+1)2 +(z+4)2 =30.
C. (x+3)2 +(y—1)2 +(z—4)2 =@. D. (x+3)2 +(y—1)2 +(z—4)2 =30.
Loi giai
Puong thang A di qua M(—1;2; —3) va nhan ;t; :(2; 1; —1) lam mot vecto chi phuong.
AM, u ‘
u

Phuong trinh m3t cau (S) 1a (x+3)" +(y—1) +(z—-4) =30.

Trong khéng gian Oxyz, cho mat cau (S) c6 tam 1(0;-2;1) va mat phang (P):x+2y—-2z+3=0.
Biét mat phing (P) cit mit ciu (S) theo giao tuyén Ia mot duong tron 6 ban kinh bing /2 .Viét
phuong trinh mat cau (S).

A. (8):x +(y+2)2+(z+1)2 =3. B. (S):x*+(y+2) +(z+1) =1.
C.(8):x? +(y+2)2 +(z—1)2 =3.

0+2.(-2)-2.1+3

JE+22+(=2)
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Goi (C) 1a dudng tron giao tuyén c6 ban kinh r=+/2.
Ma R2=r?+h?=3=R=4/3.

Do dé mqt cdu tam 1(0;-2;1) va ban kinh R =+/3.
Phuong trinh mat cdu (S): x* +(y+2)" +(z-1)" =3

Cau 44: Trong khong gian Oxyz, cho mit cau (S) c6 tdm 1(1;2;3) va mit phing (P):2x+y+2z+2=0.
Biét mit phing (P) cit mit cau (S) theo giao tuyén 1a mot dudng tron co chu vi bang 67. Viét
phuong trinh ctia mit cau (S) :

A. (S):(x=1)" +(y+2)" +(z-3)" =25. B. (S):(x+1)" +(y-2)° +(2-3)" = 25.
C. (S):(x=1) +(y-2)" +(z-3)" =25. D. (S):(x+1)" +(y+2)" +(z+3)" =25.
Loi gidi
:|2.1+2+2.3+2| 4
V22 17 422

Goi (C) 1a duong tron giao tuyén c6 ban kinh r do d6 271 =67 =r =3.

Goi R 1a ban kinh cau, suyra R =h?+r?2=4%+3°=25 < R=5.

Vay phuong trinh mit cau la: (S):(X—1)2+(y—2)2+(z—3)2 =25.

Taco h=d(I;(P))

Cau 45: Cho mat cau (S) di qua A(0;8;0),B(4:6;2),C(0;12;4) va c6 tam | (a;b;c) thugc mat phang (Oyz).
Tinh a+b+c="?
A. 5. B. 7. C.0. D. 12.
Loi giai

Do tam | thugc mét phang (Oyz) nén a=0=1(0;b;c)
Mt cau di qua A;B;C nén IA=IB=1C

IA? = 1B (b—8)* +c* =4° +(b—4)* +(c - 2)* b=7

= =

IA® = IC? (b—8)% +c*=(b—12)° + (c — 4)° c=5

Suyraa+b+c=0+7+5=12.

Cau 46: Cho 3 diém A(2;0;1),B(1;0;0),C(LL1) va mat phang (P):x+Yy+2z—-2=0. Mat cau di qua 3 diém

A,B,C va co6 tam thuoc mat phang (P) c6 ban kinh bang?

A 1. B. 2. C. 3. D. V2.
Loi gidi
Goi I(x;y;z) latam mat cau di qua 3 diém A B,C
2 12
< IA=IB=IC & 'Az"Bz
IA°=1C
- (x—2)2+y2+(z—1)2:(x—1)2+y2+22C> X+2=2
(X=2+y* + (-1 =(x-D*+(y-D* + (z-1)? X-y=1

Do tam 1(X;y;z) thudc mat phang (P) nén: x+y+z-2=0
Ta c0 h¢ phuong trinh
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X+2=2 x=1
Xx-y=1 <4qy=0
X+y+z-2=0 z=1
Vay 1(1;0;1) va R*=IA° =1=R=1.

Cau 47: Cho cac diém A(L;3;1);B(3;2;2). Viét phuong trinh mat cau di qua hai diém A B va tam thugc truc

Oz
A X +y +(z-3)* =14, B. X +y?+(z+3)*=9.
C. xX*+y*+(z-3)" =9. D. x*+y?+(z+3)* =14,

Léi giai
Do tam | thugc truc Oz nén | (0;0;2)
A =1 +3 +(z-1)°
IB*> =3 +2% +(z-2)°
Do mit cau di qua 2 diém A,B nén IA=1IB
= |A? = IB?
=12+ +(2-1)°=3+2°+(z2-2)°
&21=612=3
= 1(0;0;3);R* = IA* =14
Vay phuong trinh mat cau can tim Ia:
X +y°+(z-3)% =14

Cau 48: Cho cac diém A(0;1;3) va B(2;2;1) va duongthang d : §—1_ y—12 e _23 . Ban kinh mit cau di qua
hai diém A,B va tdm thudc dudng thang d bang?
Aul. B. 2. QN3 . Dmﬂg.
2 - 2
Loi giai
q: x-1_ y—2: z-3
2 -1 -2
X=1+2t
Phuong trinh tham sé ciia d 19 y=2-t
z2=3-2t

Goi | 1a tam cua mit cau, do | thuoc d nén | (1+2t; 2 - t; 3 - 2t)
Taco: IA>=(1+2t)* +(2-t-1D*+(3-2t-3)°=9t* +2t+2
IB2=(1+2t-2)*+(2-t-2)*+(3-2t—-1)> =9t* — 4t +5
Do mit cau di qua 2 diém A,B nén IA=1IB

= IA? = IB?

= o0t* +2t+2=9t>—4t+5

<:>t:1
2
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Cau 49:

Céau 50:

Cau 51;

Cau 52:
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=1 2;§;2 ;R2=|A2=£':>R:@
2 4 2

Mot vé tinh quay quanh Trai Dat véi do cao so véi mat dat 14 18900 km. Ta xét trong khéng gian
Oxyz véi thm O la tam Trai Dat, 1 don vi dai trong khdng gian OXyz twong (ng véi 6300 km trén
thuc té. Biét ban kinh Trai Dat khoang 6300 km. Phuong trinh biéu dién quy dao chuyén dong cua vé
tinh do la
A XP+y*+2°=4. B . x*+y’+7*°=16. C.xX*+y*+2*=2. D.x*+y’+17°=5.

Loi giai
Khoang cach tir tim Trai D4t dén vé tinh 12 18900+ 6300 = 25200 twong tng bang 4 don vi.
Ta thdy quy dao chuyén dong cua vé tinh quanh Trai Dat 1a mot mat cau c6 tam 1a tam Trai DAt c6 toa
do 1a O(0;0;0) va ban kinh R=4.
Do d6 phuong trinh mat cau 1a: x* + y? +z2 =16.
Mot may Rada co tim hoat dong vai ban kinh téi da 12 20 km. Ta xét trong khong gian OXyz voi tam
O lavi tri may Rada, 1 don vi dai trong khong gian OXyz tuwong tng véi 10 km trén thuc té. Hoi trong
khong gian OXyz trén, vat thé cd toa d6 twong tng voi dap an nao dudi day sé& bi Rada phat hién?

A M(L0;2). B. N(2,-11). C. P(1L+42). D. Q(3,0;0).

Loi giai
Ta thiy quy dao cua Rada 1a mot khéi cau giéi han béi mat cau (S) c6 tam la vi tri méy Rada c6 toa
do 1a O(0;0;0) va ban kinh R=2.
Do d6 ta c6 phuong trinh mat cau (S):x* +y* +2° =4.
Vat thé bat dau bi phat hién khi né ndm trong hoc trén mét cau (S ).
Trong 4 dap 4n trén ta thay c6 dép an C thoa méan phuong trinh mat cau (S) cac dap an con lai déu
nam ngoai (S).
Trong khong gian Oxyz (don vi cua cac tryc toa do la kilomet), mot tram thu phat song dién thoai di
dong co dau thu phat duoc dit tai diém I (-6;-1;4). Cho biét ban kinh phu séng cua tram 1a 2km .
Ngudi sir dung dién thoai diing ¢ diém nao sau day thi st dung duoc dich vu cua tram néi trén?
A. A(-4;0;2) B. B(-5-2;5). C. C(-6;2;2) D. D(0;-1;4)

Loi gidi
Tac [A=3>2;IB=+/3<2,IC=13>2,ID=6>2.

Vay nguoi dang tai diém B nam trong mat cau nén s& str dung duoc dich vu cua tram thu phat song
dién thoai di dong.

Trong khong gian Oxyz (don vi cua cac tryc toa do la kilomet), mot tram thu phat song dién thoai di
dong c6 dau thu phat dugc dat tai diém 1(-6;-1;4). Cho biét ban kinh phi séng cia tram 1 2kim .
Ngudi sir dung dién thoai dirg ¢ diém nao sau ddy thi khong sir dung dugc dich vu cia tram ndi trén?
A. A(-5;0;3) B. B(-5;-2;5). C. C(-6;2;2) D. D(-7;-2;3)

Loi gidi
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Cau 54:

Cau 55:
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Taco IA=+3<2IB=+/3<2,IC=+13>2,ID=+/3<2.
Vay nguoi dung tai diém C nam ngoai mat cau nén s& khong str dung duoc dich vu cua tram thu phat
song dién thoai di dong.
Trong khong gian Oxyz, mot thiét bj phat song dit tai vi tri A(3;0;0). Ving phu séng ca thiét bj c6
ban kinh bang 5. Hoi vi tri cua diém nao sau day khong thudc viing pha séng cua thiét bi néi trén?
A. M(5;0;0). B. N(3;2,-1). C. P(-1;3:1). D. Q(0;-2;0).

Loi gidgi
Tacd AM =2 <R néndiém M thudc vang phu song.
Tacod AN =+/5<R néndiém N thudc vang pha song.
Tacd AP = \/% >R nén diém P khdng thudc ving phi song.
Tacé AQ=+13 <R nén diém Q thudc ving phu séng.
Trong khong gian vai hé toa do Oxyz (don vi trén mdi truc 1a kilomét), nguoi ta dit mot tram thu phat
song dién thoai dugc dat o vi tri A(—l; 2; —3) . Biét ring tram thu phat song duoc thiét ké vai ban kinh
la 4 km, viét phuong trinh m3t cau mo ta ranh giéi bén ngoai ciia viing phu séng trong khong gian?

A. (x—1)2+(y—2)2+(z—3)2 =16 B. (x+1)2+(y—2)2+(z+3)2 =4
C. (x+1)"+(y-2) +(2+3) =16 D. (x=1) +(y+2)* +(z2-3) =4
Lo gii

Phuong trinh mat cdu mo ta ranh giéi bén ngoai cua viing pha séng trong khdng gian 1a:
(x+1)° +(y—=2)" +(z+3) =16

Trong khong gian hé truc toa d6 Oxyz (don vi trén mdi tryc 1a kilomét), dai kiém soat khong luu san

bay Cam Ranh — Khanh Hoa ¢ vi tri O(0;0;0) va duoc thiét ké phat hién may bay & khoang cach toi

da 600km . Mot may bay cua hang Viét Nam Airlines dang & vi tri A, chuyén dong theo duong thang
x =-1000+100t

d c6 phuong trinh <y=-200+80t (teR) va husng vé dai kiém soat khong luu (nhu hinh v§).
z=10

Khoang céch giita vi tri sém nhat ma may bay xuat hién trén man hinh ra da va vi tri ma may bay bay

ra khoi man hinh ra da gan nhét véi dap an nao sau day?

A. 751. B. 750. C. 749. D. 748.

Léi gidi
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Ta c6: Phuong trinh mit cau ranh gidi bén ngoai viing phét song cia dai kiém soat khong luu trong
khong gian la (S): x*+ y® + z° =360000.

Toa d6 vi tri s6m nhat ma may bay xuét hién trén man hinh ra da va toa do vi tri ma may bay bay ra
khoi man hinh ra da 1a giao diém cuia duong thang d va mat cau (S).

Tir phwong trinh duong thang d va mat cau (S)ta co:

(~1000 +100t)° +(~200+80t )" +10° = 360000

<164t* —2320t +6801=0

1160230236
64

1

_1160-+/230236

164
+) t=4,15 suy ra B(-585;132;10)

+) t=10 suy ra C(0; 600; 10 )
Khi d6, BC =(585;468;0)=>BC ~749,17 .

~ 4,15

=
~10

CAu 56: Trong khdng gian hé truc toa &6 Oxyz (don vi trén mdi truc 1a kilomét) mot tram phat song dién thoai
cua nha mang Viettel duge dat ¢ vi tri 1(=12;3) va duoc thiét ké ban kinh phi song 1a 5000m.
Phuong trinh mit cau biéu dién ranh gigi viing phu séng la:
A (x+1)" +(y—2)° +(z-3)" =25. B. (x-1)° +(y-2)

“+(z-3)" =25.
2

C. (x+1)° +(y—2)" +(z-3)° =25.000.000. D. (x-1)"+(y~-2)

Léi gidi

+(z—-3)" = 25.000.000.

Tam mat cau co toa do 1(-12;3)
Ban kinh mét cau R =5000(m)=>5(km).
Vay phuong trinh mat cau md ta viing pha séng cua tram phét séng la:
(x+1)° +(y—2)" +(z-3)" =25.
Cau 57: Trong khong gian hé truc toa do Oxyz (don vi trén moi truc la kilomét) mot tram phat song rada cua
Nga dugc dt trén ban dao Crimea & vi tri 1(2;—1-3) va duoc thiét ké phat hign may bay cua dich ¢

khoang céch t6i da 500km . Piém nao sau ddy ndm trong viing phii song cua rada?

A. N (500;200;100). B. P(~300;250;400).
C. M (200;-100;-230). D. Q(120;-200;-500).
Loi giai

Vi ving phat séng cua rada 13 mot mat cau c6 tdm | (2; -1 —3) va ban kinh R =500.

Ta c6: IN = /(500—2)° +(200+1)’ +(100+3)° ~546,8 >500

Vi IN >R nén diém N nam ngoai mat cau. Vay diém N nam ngoai vung pht song cua tram rada
nay.

Ta c6: IP = /(<300-2)" +(250+1)" +(400+3)° ~562,7 >500
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Vi IP > R néndiém P nam ngoai mit cau. Vay diém P nam ngoai ving phu song cua tram rada nay.
Ta co: IM =4J(200-2)" +(~100+1)° +(-230+3)’ ~317,1<500

Vi IM <R nén diém M nim trong mit cau. Vay diém M nim trong ving phu séng cia tram rada
nay.

Ta 06: 1Q =(120—2)° +(-200+1)" +(~500+3)° ~548,2 > 500

Vi 1Q >R nén diém Q nam ngoai mit cau. Vay diém Q ndm ngoai viung phu séng cla tram rada nay.

Cau 58: Trong khong gian Oxyz (don vi do 12 km), bon chiéc méay bay & bén hudng khac nhau khi vira bay vao
viing phi séng caa mot chiée ra da thi trén ra da ngay 1ap tic bao tin hiéu phét hién muc tiéu. Tai thoi
diém ra da phat hién muc tiéu thi 4 chiéc may bay & vi tri c6 toa do6 lan luot Ia
A(30; 25;33), B(14;1; 49), C(40; -29;1), D(0; 31; 41) . Phuong trinh mét cau (S) biéu dién ranh gisi viing
pht song cua ra da trong khong gian 1a

A X2 +y2+2°-2y-22-3598=0. B. X*+y*+27°-2y—27+2498=0.
C. X +(y-1) +(z—-1)* =602, D. x*+(y-1)" +(z-1)° =50°.
Loi giai

Goi phuong trinh mit cau (S) ¢ dang x* +y* +2° —2ax—2by —2cz+d =0 véi a* +b* +c*~d > 0.

Do (S) diqua bbn diém A, B, C, D nén ta c6 hé phuong trinh:

30% + 25° +33° —60a—50b—66¢+d =0 _60a-50b—66c+d =-2614 [(a=0
14% +1° +49° —-28a—2b—98c+d =0 —28a—2b—98c+d = 2598 b=1
) & & Suy ra
40° +(-29) +1°—80a+58b-2c+d =0  |-80a+58b—2c+d =-2442 c=1
02 +312 +412 —62b—-82c+d =0 —62b—-82c+d =—-2642 d =-2498

mat cau (S) co tam 1(0;L1) va R= 0% +1% +1? — (~2498) =50
Vay mit cau (S) c6 phuong trinh 1a x* +(y —1)2 +(z —1)2 = 507
hay x> +Yy*+2°—-2y—27-2498=0.
Cau 59: Trong khdng gian Oxyz (don vi do 1a cm), mat san nha da nang thuéc miat phang Oxy . Mot qua cau
bang nhya nam trén mit san nha da nang va c6 tam 1(12;20;50) . Khi d6, mat ngoai cua qua cau nhua

(S) c6 phuong trinh 1a

A. (x-12)" +(y—20)" +(z-50)" =122, B. (x+12)" +(y+20)" +(z+50)" =122,
C. (x=12)" +(y—20)" +(z—-50)" = 20°. D. (x-12)" +(y—20)° +(z-50)° =507,
Loi giai

Do qua cau nam trén mat san nha da ning nén mat ngoai cua qua cau tiép xic vai mat phang Oxy
Taco: d(1,(Oxy))=R=50
Vay mt ngoai cua qua cu (S) c6 phuong trinh 13 (x -12)” +(y —20)" +(z -50)" =502

Cau 60: Trong khong gian véi hé toa @6 Oxyz (don vi trén mdi truc l1a km), mot ngon hai dang dugc dat & vi
tri 1(1;5;5) nhu hinh v&. Ngon hai diang duoc thiét ké véi ban kinh pha sang 1a5km.,
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Céau 61:
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Mot ngudi di bién di chuyén theo dudng thang tir vi tri 1(15;5) dén vi tri A(7;14:11) Diém nao sau day
ma nguoi di bién di qua va van thudc viing pha sang cua ngon hai dang?
A. M(38;7). B. N(0;4;8). C. P(7;3,0). D. Q(7;:113).
Loi giai
Phuong trinh mat cdu dé mé ta ranh gi¢i bén ngoai ciia ving phu séng trong khong gian 1a:

(x=1)%+(y-5°+(z-5)* =25

Taco IM(232); IA=(6:9:6) =3IMva IM =[(3—1)% + (8—5)% + (7—5)2 =17 <5 nén diém M
nam trong mat cau. Vay ngudi di bién di qua diém M ma vén thudc viing phu séng.

Trong khéng gian voi hé toa do Oxyz (don vi trén moi truc toa do la km), mot may bay dang & vi tri
A(3;—-2;1) vasé ha canh ¢ vi tri B(2;—5;0) trén dudng bang. C6 mot ddm may duoc md phong boi
mat phang (P) tiép xtic voi mat cau (S):(x—2)" +(y+1)’ +(z+1)* =16 tai M (%—%gj Tinh
d6 cao ciia may bay khi di xuyén qua dam may dé ha canh (Gia sa mat dat & vi tri may bay dang bay
duoc coi 1a mit phang mét phang (Oxy))

A. 3 km. B. 4 km. C. 1 km. D. 2 km
5 5 5 I B5
Lo giai
Mit cau (S) cotam 1(2;-1;-1); W:[—g;_%;%j:_g(l;z;_z).

Vi (P) tiép xtc véi (S) tai M nén c6 vecto phap tuyén la ﬁ=(1;2;—2).
o .10 25 7 _
Phuong trinh mat phang (P) la x—3+2 y+g -2 -3 =0 hay (P):x+2y—-2z+6=0.

Gia sir diém C(a;b;c) 12 vi tri ma may bay xuyén qua ddm may dé ha canh, suy ra C e(P) vaba
diém A, B,C thing hang, C nim gitra A va B.
Do d6 AC =kAB véi k >0.
Taco: AC=(a-3;b+2;c-1),AB=(-1;-3;-1).
a-3=-k a=3-k
AC=KAB < b+2=-3k & {b=-2-3k = C(3-k;-2-3k;1-k).
c-1=-k c=1-k
Ce(P):>3—k+2(—2—3k)—2(1—k)+6=O:>k=§.
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Suyra C(E —B gj
5 55

Vay tai vi tri C, d6 cao cia may bay la % km.
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