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{ VIET PHUONG TRINH MAT CAU 1

® Phuong trinh mit ciu (S) dang 1:
Dé viét phuong trinh mat cau (S), ta cAn tim tdm I(a;b;c) va ban kinh R.

« Tam: I(a;b;c)
« Ban kinh: R

& (S):|(z—a)’ +(y—b)’+(z—c) =R*|

Khi d6: (S): {

@ Phuwong trinh mit ciu (S) dang 2:

(S):|z* +y* + 2 —2azx — 2by —2cz +d = 0|.

Véi a® +b° + ¢ —d > 0 1a phuong trinh mat ciu dang 2

Tam I(a;b;c), bankinh: B = \a? + 0% + ¢ —d > 0.

BAI TAP MAU
Trong khéng gian Oxyz, cho mdt cau (S) c6 tam la diém I(O; 0; —3) va di qua diém M(4; O;O). Phuong
trinh cua (S ) la
A X+ +(z43) =25 B. x’+y? +(z+3) =5,
C. ¥ +y +(z-3)" =25. D. x>+ +(z-3)" =5.
Phén tich hwéng dén gidi
1. DANG TOAN: Pay la dang toan viét phuong trinh ctia mit cau.
2. HUONG GIAT:

« Tam: I(a;b;c)
" |+ Bén kinh: R

B1: (5) S (9):|(x—a) +(y—0)+(z—c) = R*|

B2: R=IM = /(4-0)’ +(0-0)’ +(0+3)’ =5
Tir d6, ta c6 thé giai bai toan cu thé nhu sau:
Loi giai

Chon A

Theo bai ta ¢ ban kinh ctia mit cau (S) la R=IM :\/(4—0)2+(0—0)2+(0+3)2 =5.

Tl d6 ta ¢ phuong trinh mt cau (§):x* +»” +(z +3>)2 =25.
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Cau 33.1:

Cdu 33.2:

Cdu 33.3:

Bii tdp twong tw va phit trién:
Viét phuong trinh mdt cdu co tdm/(1;2;3)va di qua giao diém cia duong thing

x=1+¢

d:3y=2—t v4i mat phéng(Oxy) .

z=3+¢
A (x+1)° +(y+2)" +(z+3)* =27 B. (x=1) +(y—=2)* +(z-3) =27
C. (x=1)+(y-2)+(z-3)’ =33 D. (x+1)+(y+2)>+(z+3) =33
Loi giai
Chon B

Mit phang Oxyzla: z=0

Goi A=d N (Oxyz) =t =-3=> A(~2;5;0)

Vidiém A nim trén mit cAu nén ban kinh cua mit cau la R =14 = \/ (=3 +3+(=3)" = 343,
Phuong trinh mét cau (S) tam 7(1;2;3) va ban kinh R= 33 1a
(x=12+(y-2)* +(z-3) =27.
Trong khong gian Oxyz , cho mit cau (§)c6 tim la diém J (—1;2; —3) va tiép xtic véi truc

Ox . Phuong trinh cua (.5)la:

A(e—1) +(y+2) +(=-3) =13 B. (21 +(y+2) +(z-3) =13

Clz+1) +(y—2) +(-+3) =13 D.(c+1) +(y—2) +(-+3) =13
Loi gisi

Chon C

Goi A 1a hinh chiéu cta I 18n truc Ox = A(-1;0;0).

Vidiém A nim trén mat ciu nén ban kinh cia matcaula R=I4= \/ 0° +(-2)" +(=3)" = J13.
Phuong trinh mit cau (S) tam 1 (—1;2;—3> vabankinh R=+/13 1a

(x+1*+(y=2)* +(z+3)" =13.

Mit cau () tam I(-1;2;-3) va tiép xtic v6i mit phang (P):x+2y+2z+1=0 c6 phuong

trinh:

N

A (x=1) +(y+2) +(z-3) == B. (x+1) +(y-2) +(z+3) =—.

NeBEN
Ne)
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\S]

C. (x—1)2+(y+2)2+(z—3)2 ==, D. (x+1)2+(y—2)2+(z+3)2 ==,

3

[SSH )

Loi giai
Chon B

C|F1+2242(3)+1] 2

* Ban kinh mt ciu 1a : R=d (1,(P)) Ny T
1" +2°+2

e Phuong trinh mat cau la: (x+1)* +(y—2)>+(z+3)* = g .

Ciu 33.4: Mit cau (S) thm 1(2;1;5) va tiép xtic v6i mat cau (S,): (x—1)’ +* +2° =3 ¢6 phuong trinh:

A [(x=2 +(y =1 +(z=5)* =12 8. [(x=22 +(y=1)2+(z=5) =23
T LG22+ (-1 +(z-5) =48 (x=2P +(y—17+(z=5)* =43
c (42 +(y+ 1) +(z+5)7 =12 D [(x+2) +(y+1) +(z+5) =243
(X427 +(y+1) +(z+57 =48 (42 +(y+ 1)’ +(z+57 =43
Loi giai
Chon A

T (S,): (x=1)’ +)* + 2> =3 = Tam 1,(1;0;0) va ban kinh r. =3
Do II, =+/27 >3 =, vy diém 1(2;1;5) ndm ngoai mit cu (S):(x=17+y*+2* =3

x=1-¢
Ta c6 pt dudng thang I7 asy=—t
z=-=5¢

Goi A=1I, " (S,)= A(—t;—t;-5t). Do A€(S,) nén

2 1 5
Al =2 | > AaT=43
(3 3 3)
A(

* Phuong trinh mat cau la: (x—2)° +(y—1)2 +(z-5)" =12.

t2+t2+25t2=3<:>t2=é<:>t=il:>

w
[SSH N
W |

9

1
'3

j:fu:zﬁ

e Ban kinh mit cau la: R = 2\/5.

* Ban kinh mit cdu 1a: R=4/3.
e Phuong trinh mit cau la: (x—2)> +(y—1)" +(z-5)* = 48.
Ciu 33.5: Mit cau (S) tam 7(1;2;4) va tiép xtc v6i mit phang (S,):(x+1)>+)” +(z—2)* =27 o
phuong trinh:
A. (x+1)2 +(y+2)2 +(z+4)2 =3. B. (x+1)2 +(y+2)2 +(z+4)2 =3.

V3.

C. (x=1) +(y-2) +(z—4) =3. D. (x—1)"+(y-2)" +(z—-4)’
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Loi gisi
Chon C
Tir (S,): (x+1)° + y> +(z—2)* =27 Tam I,(~1;0;2) va ban kinh R, =3+/3.
Do II, = 23<33= R, vay diém 1(1;2;4) nim trong mét cau (S)-

R=53
R=43

() va (5,) tidpxic < |R-R|=1II, <>|R-3V3|=23 &
e Ban kinh mit céu 1a : R=\/§.
e Phuong trinh mit cau 1a: (x—1)° +(y-2)" +(z—4)* =3.

Cau 33.6: Mit cau (S ) tam / (—1; 2;3) va tiép xtic v6i mit phang toa do (Oyz) c6 phuong trinh:

A (x=17+(y+2)  +(z+3) =1 B. (x+1) +(y-2) +(z-3)* =14
C (x+1Y +(y-2)* +(z=3)’ =1 D. (x—1)*+(y+2) +(z+3)" =14
Loi giai

ChonC

*PTmp (Oyz): x=0

=1.

*Bén kinh mat ciu 1a : de(l,(Oyz))z\/( )2|—1|2 2
-1)"+0"+0

e Phuong trinh mit cau la: (x+1)° +(y—2)> +(z—3)* =1.

Cdu 33.7:  Trong khong gian Oxyz, cho hai diém A(1;3;2), B(3;5;0). Phuong trinh mét cau dudng

kinh 4B la:

A (= H(= A H (-1 =3, B. (x—2) +(y—4) +(z-1) =12.

C. (x+2)’+(y+4)’ +(z+1)’ =12. D. (x+2) +(y+4) > +(z+1)* =3.
Loi gidi

Chon A

* Trung diém cua doan thing 4B 1a 1(2;4;1), AB=4/2"+2>+(-2)’ = 23
< A \ , A - AB
* Mit cau duong kinh 4B c6 tdm 1(2;4;1) ,bankinh R = =Y =3

* Vay phuong trinh cia mit cau la: (x—2)> +(y—4)’ +(z-1)* =3.
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Céu 33.8: Trong khong gian Oxyz , Viét phuong trinh mit cau (S) biét (S) c6 ban kinh R=3 va tiép xtic voi
mit phang (Oxy) tai diém M(1;2;0)

A X’ +y +27—4x-2y—-62+5=0 B. X’ + 17 +2° +4x+2y+6z+5=0
C.x’+y +z°—4x-2y—6z+11=0 D. x*+ )" +2° +4x+2y+6z+11=0
Loi giai

Chon A

* Gia sir mit cau (S) c6 tam I (a;b;c),

Do mit cau (S) tiép xtc v6i mat phing (Oxy) tai diém M(1;2;0) nén M 12 hinh chiéu cua / (a;b; c)
1én mp (Oxy) suy ra I(2;1;c)

Ta cé mp(Oxy) coptla z=0

Tacod d([,(Oxy))z@@czi?) .

» Voic=3

Mit cau (2;1;3), ban kinh R =3 c6 phuong trinh la:

(x=2Y+(y-1)’+(z-3)V=9=x"+y" +2°—4x-2y—62+5=0.

» Véic=-3

Mit cau (2;1;-3), ban kinh R =3 ¢6 phuong trinh la:

(x=2Y+(y-1)’+(z+3)Y =9 x +)y’ +2° —4x—-2y+62+5=0.
Ciu 33.9: Phuong trinh mat cau (S) di qua A(1;2;3), B(4;—-6;2) va c6 tam / thudc tryc Ox 1a

A (S):(x=7) +y*+z* =6. B. (S):(x+7)*+y* + 2> =36.

C. (S):(x+7)+y* +2* =6. D..(S):(x=7) +y* +2° =49.
Loi giai

Chon D

Vi I € Ox nén goi 1(x;0;0).

Do (S) diqua A;B nén I4=IB <>J(1-x)* +4+9 =\[(4—x) +36+4 < x=7T.
Suyra 1(7;0;0)=> R=14=1.

Do d6 (S):(x=7)* +y* + 2> =49.

Céu 33.10: Phuong trinh mit cau (S) di qua 4(2;0;-2), B(~1;1;2) va c6 tam I thudc truc Oy la
A (S): X’ +y +22+2y-8=0. B. (S):x*+)y*+2z°-2y-8=0.

C.(S):x*+y* +2°+2y+8=0. D. (S):x*+y* +z" -2y +8=0.
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Loi giai
Chon A

Vi I € Oy nén goi 1(0;y;0).

Do (S) diqua 4;B nén IA=1IB <>4+(—y) +4=\1+(1-y) +4 < y=—1.
Suy ra 1(0;-1;0)=> R=14=3.
Do d6 (8):x* +(y+1) +2° =9 & x>+ y* +22 +2y-8=0.

Cédu 33.11: Phuong trinh mat cau (S) di qua A(1;2;-4), B(1;-3;1), C(2;2;3) va tam I € (Oxy) la.

A (2 +27 4+ (y—1)7 + 2* = 26. B. (z4+27+(y—17°+2"=09.

C.(z -2+ (y—17°+ 2" = 26. D. (z -2+ (y—17+2"=09.
Loi giai

Chon A

IA=1IB

Vi J 3 i I(z;9;0). Ta co:
i I € (Ozy) nén goi I(z;7;0). Taco {IA:IC’

Ja =17 +(y—27 +4* = J(g =17 +(y+ 37 + 1

) T e e e e

10y =10 T =2
N & = 1(—2;1;0) = R = IA = /26.
20 = —4 y=1

= (z4+2) + (y — 1> + 2° = 26.

Cédu 33.12: Viét phuong trinh mit cu tiép xtic v6i ca ba miat phang toa do va di qua diém M(2;1;1)

A (x+ 17 +(y+17 +(z+ 17 =1 B =D+ (-1 (=D =1
3P (43 + (243 =9 T (=3P (-3 + (23 =9
c [(x+1)2+(y+17 +(z+1)> =3 b, [ G0+ (=D (a1 =3
3 (43 (23 =1 =3P+ (=3P + (=37 =1
Loi gisi
Chon B

Gia sir 1 (a;b;c) 1a tam mat cau (S)tiép xac voi ca ba mit phing toa d6 va di qua diém

M (2;1;1).

Vi mit cau (S) tiép xtic v6i ca ba mit phang toa do va di qua diém M (2;1;1) c6 cac thanh phan
toadédéuduong néna=b=c=r.

Phuong trinh mat cau (§) 1a (z —a)’ +(y —a) +(z —a)’ =d’
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Vi mit cau (S) di qua diém M(2;1;1) nén

2—af+(1—-af+(1—-af =a’ =2 -8a+6=0

- a=1=(S):(x=1)>+(y—-1)>+(z-1)*=1
a=3=(8):(x=3) " +(y—-3)+(z-3)"=9

Céu 33.13: Cho mit cau (S) c6 thm I(1;2;—4) va thé tich bang 367. Phuong trinh cua (S) la

A (x=1) +(y=2) +(z+4) =9. B. (x—1)" +(y—2) +(z—4)" =9.

C. (x+1) +(y+2) +(z—4)" =9. D. (x—1) +(y-2) +(z+4) =3.
Loi giai

Chon A

Ta co: V=§7Z’R3 <:>§7TR3 =36r < R=3.

Khi d6 (5): { Tam: I(12;~4)
« Ban kinh: R=3
=(8):(x=1)" +(y-2) +(z+4) =9.

Cdu 33.14: Cho mit cau (S) c6 tam 1(1;2;3) va dién tich bang 327. Phuong trinh cua (S) la

A. ()c—l)2+(y—2)2+(z—3)2 =16. B. (x+l)2+(y+2)2+(z+3)2 =16.
2 2 2 2 2 2
C.(x-1) +(y—2) +(z-3) =8 D. (x+1) +(y+2) +(z+3) =8.
Loi gidi
Chon C

Taco: S=47R> < 4nR* =321 < R=+8.

Khi d6 (5) « Tam: 1(1;2;3)
ido (S):
« Ban kinh: R = \/g

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

Ciu 33.15: Cho mit cu () c6 tim 1(1;2;0). Mot mit phiang (P) cét () theo giao tuyén 1a mot dudng
tron (C) Biét dién tich 16n nhat ctia (C) bang 37z. Phuong trinh cta (S) la

A. x2+(y—2)2+22=3. E._(x—l)2+(y—2)2+22:3‘
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C. ()c—l)2+(y—2)2+(z+l)2 =0. D. ()c—l)2 +(y—2)2+z2 =9.

Loi giai

Chon B

Nhdn xét : Mt phang (P) cit (S) theo giao tuyén 1a mot dudng tron (C) va dién tich cua
(C) lén nhat khi (P) quatam I cta (S).
Taco: S=7R> =37 < R=13.

. {- Tam: /(1;2;0)
Khi d6 (S):
« Ban kinh: R =/3
:(S):()c—l)2+(y—2)2+z2 =3.

Ciu 33.16: Cho mit cau () c6 tam I(1;1;1). Mot mt phang (P) cét () theo giao tuyén 1a mot dudng

tron (C) Biét chu vi 16n nhat cua (C) bing 272, Phuong trinh cta (S) la

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

C. (x+1) +(y+1) +(z+1) =4. D. (x—1) +(y—1)" +(z-1) =2.
Loi gii

Chon D

Duong tron (C) dat chu vi 16n nhat khi (C) di qua tim / ciia mit cau (S).

Tacod: C=27R=271J2 < R=42.
. « Tam: /(1;1;1)
Khi 6 (S):
« Bén kinh: R =~/2
:>(S):(x—1)2 +(y—1)2 +(z—1)2 =2.
Céu 33.17: Cho I(1;-2;3). Viét phwong trinh mit cau tdm 7, cit truc Ox tai hai diém 4 va B sao cho

AB=24/3 .
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A =D? 4 (7 42)2 +(z-3)* =16. B. (x=1)2 +(y+2)2 +(z=3)2 =20.

C. =12 +(r+2)2 +(z-3)% =25. D. x—1)2 +(y+2)% +(z-3)2 =9.
Loi gidi

Chon A

Goi M 14 hinh chiéu vudng goc cua I (1; -2;3) trén truc Ox
= M (1;0;0) vi M 1a trung diém ctia AB

Tacé: IM = J(1-1)’ +(0+2) +(0-3) =13, AM:%:@ .

AIMA vuong tai M = IA=~IM> + AM* =\13+3=4=>R=4 .
Phuong trinh mt cau can tim la: (x —1)2 +(y+ 2)2 +(z- 3)2 =16.
Cau 33.18: Trong khong gian véi hé toa dod Oxyz, Viét phuong trinh mat cau di qua

A(2335-3), B(2;,-2; 2), C(3:3;4) vaco tam nam trén mit phang (Oxy).

A (z—6Y +(y—17+2"=29. B. (z+6) 4+ (y +17 +2* =29.

C. (=67 +(y—1p +2* =29. D. (z467 +(y+17 +2> =29,
Loi giai

Chon A

Gia sir 1 (a;5;0) € (Oxy) va r la tim va ban kinh cta mat cau (S)va di qua
A(233:5-3), B(2-25 2), C(3:3:4)
Phuong trinh mit cau (S) 1a (v —a)* + (y —b)* +2° =71

Vi mit cau fii qua 4(2;3;-3), B(2;-2; 2), C(3;3;4) nén

(2-a)’ +(3-b)’ +(-3)* =1 ~106+10=0 b=1
(2—a) +(=2-b)*+2° =1’ <{2a-12=0 <la=6
G-a) +(3=b)’ +4% = (B-a)’+3B-b)+4=r> |r* =29

Vay phuong trinh mat cau (S) 1a (z —6)° + (y —1)* +2° =29.

Cdu 33.19: Trong khong gian O xyz cho 4 diem A(1;2;-4), B(1,-3;1), C(2;2;3), D(1;0;4). Viét
phuong trinh mat cau ngoai tiép tor dién ABCD

A (x+2) +(y-1) +22=26. B. (x=2) +(y+1) +22=26.
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C. (x+2) +(y-1)+22=26. D. (x-2) +(y+1) +2° =26.
Loi giai
Chon A
Gia su (S):x2 +y +22=2ax—2by—2cz+d = O(a2 +b*+c*—d> 0) 1a phwong trinh mit cau
ngoai tiép ta dién ABCD. Thay lan luot toa d6 cia 4, B, C, D vao phuong trinh ta duoc

P+2°+4°-2a—-4b+8c+d =0 a=-2
P+3*+1°-2a+6b—2c+d=0 b=1
22+22+32—4a—4b—6c+d=0<:> c=0
2+0°+4*-2a+0—-8c+d =0 d=-21

Do d6: 1(-2;1;0) va bankinh R=+a’+b>+c* —d =26.

2

Vay (S): (x+2) +(y-1)" +2>=26.

Cau 33.20: Viét phuong trinh mat cau (S) cO tam I(l; 0;3) va cit d: x;l = yIrl = Z;I tai hai

diém A, B sao cho tam gidc /4B vuodng tai /

A1) 4574z =2 B. (e1) (3 =4
C. (x=1) +)" +(z-3) :@' D. (x+1) +)* +(z+3) = Z\QE—.

Loi giai
Chon A

Duong thang d c6 mot vecto chi phwong i@ =(2;1;2) va P(L;-L1)ed.

_ _ ii, IP
Ta co: IP=(0;-1;-2) = |, IP | = (0;4;2) . Suy ra: d(l;d)=|[ ; L%.
u
AIAB vudng tai [< AIAB vudng can tai [ IAzx/Ed(I,d)zg.

Vay (S) : (x—l)erszr(z—3)2 =?.
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