HINH HQC 12- CHUONG 3
§1. HE TQA PO TRONG KHONG GIAN

IV. PHUONG TRINH MAT CAU
1. Bai toan mé dau
Trong khong gian véi hé toa do Oxyz, cho diém 1(a;b;c) va sé duong r. Tim diéu kién dé
diém M (x;y;z) nam trén mat cau (S) tam | c6 ban kinh r.
Loi giai

M (S) < [iM]=r

<:>\/(x—a)2 +(y-b) +(z—c)" =r
& (x=a) +(y-bf +(z—cf =r* (%
Nhan xét: Moi diém M nam trén mat cau (S) déu c6 toa 6 thoa min phuong trinh (*).
Phuong trinh (*) nhu trén dwoc goi 13 phuong trinh cia mat cau (S).
2. Pinh li: Trong khdng gian Oxyz, mat cau (S) ¢4 tam | =(a; b; ¢) bankinh r cé phuong trinh 1a:
(x—a) +(y-b*)+(z—c)’ =r’
* /i du 1: Viét phuong trinh mat cau tam | = (1; —2; 3) ban kinh r =5,
Loi giai
Phuong trinh m3t ciu can tim 1a: (x—1)° +(y+2)° +(z—-3)" =25
* /i du 2: Tim toa do tdm | va ban kinh r cia mat cau (S ), biét:
a) (x—3)"+(y+4) +(z-2)" =16.
b) (x+1)"+(y—5)° +(z+3)" =25.
Loi giai
a) Mt cau da cho c6 tam |1 (3;—4;2), ban kinh r=4.
b) Mt ciu da cho c6 tam 1 (~1;5;-3) , ban kinh r=5.

3. Nhan xét
Phuong trinh mit ciu (x—a)’ +(y—b2)+(z —c)’ =r? ¢6 thé viét dudi dang
x> +y° +22 —2ax—2by—2cz+d =0 véi d =a® +b* +c? —r?.
Nguoc lai nhitng phuong trinh ¢6 dang x* + y* + 2> —2ax—2by —2cz+d =0 1a phuong trinh

mat cau khi va chi khi a? +b?+c?—d >0.
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Khi d6 mat cau c6 tam | (a;b;c) vaban kinh r = JaZ+b2+c?—d.
* /i du 3: Trong khdng gian Oxyz , phuong trinh nio sau 1a phuong trinh mat cau? Néu la
phuong trinh cia mot mat cau, xac dinh toa do tdm va tinh ban kinh cuaa né.
a. X2 +y*+7°—4x+6y+2z+14=0.
b. x*+y?+2>—8xy+2y+22+62=0.
C. 3X° +y?+27° —4x+6y+27-6=0.
d. X*+y°+2*—4x+8y+2z-6=0.
Loi giai
a. Tu phuong trinh X°+y°+2°-4x+6y+2z+14=0 ta xic dinh dugc:
a=2;b=-3;c=-1,d =14.
Khi d6: 8% +b? +c? —d = 22 +(-3)" +(-1)" 14 =0.
Vay X2+ y? + 2% —4x+6y+2z+14 =0 khong phai phuong trinh mat cau.
b. Phuong trinh X2 + y® + 22 —8xy + 2y + 2z +62 =0 khong phai phuong trinh mit cau vi chira
Xy.
c. Phuong trinh 3x* +y® +22% —4x+6y+2z-6=0 khong 1a phuong trinh m3t ciu vi h¢ sé
x?;y?; z? khong bang nhau.
d. Tu phuwong trinh  x*+y*+2°—4x+8y+2z-6=0 ta xidc dinh dugc:
a=2;b=-4;c=-1d=-6.
Khi d6: a? +b? +¢? —d = 2% +(~4)" +(-1)" +6=27>0.

Vay x> +y® +2° —4x+8y+2z-6=0 la phuong trinh cia mot mat cau c6 tam 1(2;-4;-1),

ban kinh r=+/a%+b*+c*—d =343.

4. Bai tap trac nghiém.

Cau 1;

Cau 2:

Trong khong gian Oxyz, mat cau (S): x> +y?+2°+2x—2y+6z+2=0 di qua diém nao sau

day?

A.Diém Q(L1;,-2).  B.Diém M (-2;3;7). C. Piém N(13;-2). D.Diém P(1;3;0).
Loi gidi

Chon C

Céch 1: Tir phuong trinh X* + y* + 2% +2x—2y+62+2 =0 ta xac dinh duoc:

a=-L;b=1;c=-3;d =2. Mt chu (S) cotam | (~L;1;-3), ban kinh r =+/a’ +b? +c* —d =3
IN=3nén N thudc mat cau (S)

Céch 2: St dung may tinh cam tay

- Nhap biéu thuc

- Str dung chire ning CALC dé thu cac déap an.

Trong khong gian Oxyz , mat cau tam 1(1;—2;3) ban kinh r =2 c6 phuong trinh I3
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Loi giai

Chon A

Mat cau (S):(x—a)"+(y—-b)’ +(z—c)’=r? c6 tam | =(a; b; c), ban kinh r.

Thay toa do tam 1(1;—2;3) va ban kinh r =2 vao phuong trinh mét cau (S), ta duoc
(S):(x=1)" +(y+2)" +(z-3)" =4.

Cau3:  Trong khdng gian Oxyz cho hai diém I (1;-2;3) va A(L;0;3). Mat cau (S) tam | vadi qua diém
A c6 phuong trinh la
A. (x—l)2 +(y+ 2)2 +(z—3)2

2

B. (x+1)2+(y—2) +(z+3)2

2 4,
4. D. (x+1)" +(y-2)’ 2

Lai gidi

C. (x—1)2+(y+2)2+(z—3)2 +(z+3)2:

Chon C

Mit ciu c6 ban kinh r = 1A= \[(1-1)" +(0+2)° +(3-3)’ =2

Vay phuong trinh mat cau can tim 1a: (X—l)2 +(y+ 2)2 +(z —3)2 =4.

Cau4: Trong khong gian Oxyz cho hai diém A(2;-1;0) va B(0;3;-4). Mt cau duong kinh AB ¢6

phuong trinh la
A. (x—1)2+(y—1)2+(z—2)2 =3. B. (x—1)2+(y—1)2+(z+2)2 =3
C. (x=1)" +(y-1)"+(z-2)" =9 D. (x-1)"+(y-1)"+(z+2)° =9

Lai giai
Chon D

Goi | latam mait cdu duong kinh AB, khi d6 | 13 trung diém ciia AB

— | (2+0 ;_1+3;0_4j hay 1(1;1;-2)
2 2 2

Taco: AB =(-2;4;-4)= AB=‘E‘=6:>bén kinh r:%;g

Vay phuong trinh mt cu can tim: (x—1)° +(y-1)° +(z+2)" =9.

Cau5: Trong khéng gian Oxyz , phuong trinh ndo sau day la phuong trinh mat cau?

A. 2x* +2y* +27° +4x+8y =0. B. X’ +2y° +7°-2x+4y—-2z-1=0.
C. X*+y*+7°-2x+2y+2=0. D. X*+y* -7 —x+y-5=0.

Loi giai
Chon A
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Cau 6:

Cau 7:

Phuong trinh c¢6 dang Xx?+y®+z?—2ax—2by—2cz+d =0 1a phuong trinh mat cau khi
a’+b*+c*-d>0.
Dép an A: 2X° +2y° +22° +4x+8y =0 X+ Y +2° +2x+4y =0 cb

a=-Lb=-2;c=d=0=a"+b*+c*—d >0 nén né la phuong trinh mat cAu.
Pap 4an B va D khong 1a phuong trinh mat cau vi hé sé x?; y?;z? khdng bang nhau.

DPéapan Cco a=1;b=-1;c=0;d =2=a*+b*+c*—d =0 nén n6 khdng phai phuong trinh
mat cau.

Trong khdng gian Oxyz cho mat cau (S) c6 phuong trinh X* +y* +2° —2x—4y—62+5=0

Dién tich cua mat cau (S) la
A. 12m. B. 9. C. 36m. D. 24rm.
. Loi giai

Chon C

T phuong trinh X* + y? +z° —2x—4y—62+5=0 ta xac dinh duoc:a=1;b=2;c=3;d =5
r T 479°5 3

Mt cau (S)co dién tich 1a: S =4nr® =4n.3* =36m.

Trong khong gian Oxyz cho ba diém A(1;3;-1),B(-2;1;1);C(4;1;7). Ban kinh r ciia mat cau
di qua bdn diém O,A,B,C la

A.r:@. B.r:@. C.r:—‘lls. D.rzg.

— 2 2 2 2
. Loi giai

Chon A

Phuong trinh mit cau ¢6 dang x? + y* + 2> —2ax—2by —2cz+d =0
Mt cau di qua bon diém O,A,B,C nén toa d6 O,A,B,C thoa man phuong trinh mat cau.

Thay toa d6 O,A,B,C vao phuong trinh trén ta c6 hé phuong trinh:

a3
2a+6b-2c-d =11 é
-4a+2b+2c-d=6 hb=2=
= 2 :>r=x/a2+b2+cz—d=@.
8a+2b+14c-d =66 7 2
—_ C=—
d=0
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