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DANG 33.  VIET PHUONG TRINH MAT CAU

€  KIEN THUC CAN NHO

1. Phuong trinh mat cau (S) dang 1: Dé viét phuong trinh mat cau (S), ta can tim tam I(a;b;c)

va ban kinh R.
Khi do: (5): 4 1859 ) e aP Pt — o = R
1 (0N . = . Tr— a — Z — C ==
Ban kinh R Y

2. Phuong trinh mat cau (S) dang 2:
(S) :|x? + 9% + 2% — 2ax — 2by — 2¢z + d = 0|.V6i a® +b? 4 ¢ —d > 0 1a phuong trinh mat cau dang
2.
Tam I(a;b;c), ban kinh: R = Va2 + b2+ ¢ —d > 0.

€ BAITAP MAU

Vi du 1. Trong khong gian Ozyz, cho mat cau (S) ¢6 tam la diém I(0;0; —3) va di qua diém
M (4;0;0). Phuong trinh cua (S) la

(A)z? + 2 + (2 + 3)% = 25. B)a?+y% + (2 +3)2 =5.
(©)22 + % + (z — 3)% = 25. D)2+ 42 + (- 3)2 =5.
Loi giai.

Phan tich huéng dan giai

1. DANG TOAN:Day 1 dang 1 viét phuong trinh ctia mit cau.

2. HUONG GIAI:
Bl (8): 4 2 IB59) o) et -0t - = B
. . < . Tr — Qa = Zz — C =
Ban kinh R Y

B2: R=1IM = /(4—0)2+(0—0)2+ (0 +3)2 =5.
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LOI GIAI CHI TIET
Theo bai ta ¢6 ban kinh clia méat cau (S) 1la R=1IM = /(4 —0)2 + (0 —0)2 + (0 + 3)%2 = 5.
Tu d6 ta c6 phuong trinh mat cau (S): 22 +y% + (2 + 3)? = 25.
Chon phuong an @

€)  BAITAP TUONG TY VA PHAT TRIEN

r=1+t¢
Cau 1. Viét phuong trinh mat cau c6 tam I(1;2; 3) va di qua giao diém ctia dudng thang d: { y =2 — ¢

z=3+1
v6i mat phang (Oxy).
(A)(z+ 1)+ (y+2)2 + (2 +3)2 = 27. B)(z— 12+ (y —2)2+ (= — 3)2 = 27.
O -1+ -2+ (=3 =3V3. D@ +172+(y+2)2+ (= +3)? = 3V3
L&i gii.

Mat phéng Ozyz 1a z = 0.

Goi A=dN(Oxyz) =t =-3= A(-2;5;0).

Vi diém A nédm trén méit cau nén ban kinh clia mat cau la R = T4 = /(—3)2 + 32 + (-3)2 =
Phuong trinh mat cau (S) tam I(1;2;3) va ban kinh R = 3v/3 13

(x— 12+ (y—2)%+ (2 —3)2 =27,

Chon phuong an

|
5
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v
P

Cau 2. Trong khong gian Oxyz, cho mat cau (S) c6 tam la diém I(—1;2; —3) va tiép xtc véi truc
Oz. Phuong trinh cta (9) la

v
X

@(m— D24+ (y+2)2+ (2 —3)2=13. (x— 12+ (y+2)2+ (2 —3)2 = VI3.
O (z+1)2+ (y—22+ (2 +3)> = 13. D)(x+ 1)+ (y — 2)2 + (2 + 3)? = VI3.
Lai giai.

Goi A 1a hinh chiéu cta I len truc Oz = A(—1;0;0).

Vi diém A nm trén méit cau nén ban kinh clia mat cau 1a R = IA = /02 + (-2)2 + (-3)2 = V13.
Phuong trinh mit cau (S) tam I(—1;2; —3) va ban kinh R = /13 1a

(z+1)%+ (y—2)2+ (2 +3)2 = 13.

Chon phuong an @

v
X

Cau 3. Mat cau (S) tam I(—1;2; —3) va tiép xic v6i mit phang (P): z +2y+2z+1 = 0 c6 phuong
trinh:
@12+ (y+22+ (-3 =
©(x -1+ (y+2)2 + (- 3)2 =
Lai giai.
Bén kinh mit cau la R =d (I, (P))

B)(x+ 12+ (y— 22+ (= +3)° =
D)(x+ 1)+ (y—2)2+ (2 +3)? =

W DO | W~
W NO| =~

_F1+2-242-(S3)+1] 2
V12422422 3

N 4
Phuong trinh mit cau la (z +1)2 + (y — 2)2 + (2 + 3)? = 5
Chon phuong an
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Cau 4. Mat cau (S) tam 1(2;1;5) va tiép xtic v6i mat cau (S1): (z — 1)% 4+ 9?4+ 22 = 3 ¢6 phuong
trinh:

(@ =2+ (=) + (- 5)" =12 (=22 +(y =1+ (-5 =2V3
@_<x—2>2+<y—1>2+<z—5>2=48' _<x—2>2+<y—1>2+<z—5>2=4¢§'
@_($+2)2+(y+1)2+(z+5)2=12 @_($+2)2+(y+1)2+(z+5)2=2\/§

(4224 (y+1)%+ (2452 =48 (2+22+(W+1)2+(z+5)? =4V3

Tit (S1): (x —1)2+y2 + 22 = 3= Tam I1(1;0;0) v ban kinh r; = v/3.
Do II; = V27 > /3 = vay diém I(2;1;5) nam ngoai mit cau (S1): (z —1)2+ 3%+ 22 = 3.

r=1-—1
Ta c6 pt duong thang IT; 1a { y = —¢
z = —bt.

Goi A=1ILnN (51) = A(l —t; =1 —5t>. Do A e (51) nén.

A(%—1 5);»141:4%

1 1 T T g
t2+t2+25t2:3<:>t2:§<:>t:j:§:> 2135 3
A(g;g;g) AT = 2V/3.

Ban kinh mat cau 1a R = 2v/3.

Phuong trinh mét cau 1a (z —2)? + (y — 1)2 + (2 — 5)% = 12.
Ban kinh mat cau 1a R = 4v/3.

Phuong trinh mit cau 1a (z —2)? + (y — 1) + (2 — 5)% = 48.
Chon phuong an @

Cau 5. Mit cau (S) tam I(1;2;4) va tiép xtic v6i mat phang (S1): (z+ 12+ + (2 —2)2 =27 ¢6
phuong trinh:
(A) (x4 1)+ (y+2)2 + (2 + 4)2
©@ -1+ (y -2+ (= - 4)?
Loi giai.
T (S1): (x+1)2 +9% + (2 — 2)? = 27 Tam I1(—1;0;2) va ban kinh R; = 3/3.
Do I} = 2V/3 < 3v/3 = Ry vay diém I(1;2;4) nidm trong mit cau (S;).
R=5V3
R=13.

3. B)(z+1)%+ (y+2)%+ (2 +4)2 = V3.
3. D)(x— 12+ (y—2)2 + (2 — 4)> = V3.

(S) va (51) tiép xic & |[R— Ri| =11 < |R—3V3| =2V3 &

Béan kinh mat cau 1a R = /3.

Phuong trinh mét cau 1a (z — 1)2 + (y — 2)2 + (z — 4)? = 3.

Chon phuong an @

Cau 6. Mat cau (S) tam I(—1;2;3) va tiép xtic v6i mat phang toa do (Oyz) c6 phuong trinh:
)@= 1%+ (y+2+ (43?2 = L. B)(z+1)?+ (y —2)> + (2 = 3)> = 14.
Oz +1)2+(y— 2%+ (2 -3 = 1. D)z — 12+ (y+2)2+ (2 +3)% = 14.

Li giai.

PT mp (Oyz): z = 0.
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Béan kinh mit cau la R =d (I, (Oyz)) = -1 =1
V (=1)2 402 + 02
Phuong trinh mit cau 1a (z +1)2 4+ (y — 2)2 + (2 — 3)2 = 1.

Chon phuong an @

Cau 7. Trong khong gian Ozyz, cho hai diém A(1;3;2), B(3;5;0). Phuong trinh mat cau dudng
kinh AB la

(A)(z—2)2+(y—42+(z—1)2=3. B)(r—2)%+ (y—4)2+ (2 —1)2 = 12.
Oz +22+(y+42+ (z+1)2 =12, @(m+2)2+ (y+4)2+(z+1)%=3.
Loi giai.
Trung diém ctia doan théng AB 1a I(2;4;1), AB = /22 + 22 + (—2)2 = 2V/3.
Mat cau duong kinh AB c6 tam 1(2;4;1), ban kinh R = ATB = /3.
Vay phuong trinh ctia mit cau 1a (v —2)2 + (y —4)2 + (2 — 1)2 = 3.

Chon phuong an @

Cau 8. Trong khong gian Ozyz, Viét phuong trinh mat cau (S) biét (S) ¢6 ban kinh R=3 va tiép
xtic v6i mit phang (Oxy) tai diem M(2;1;0)

@x2+y2+22—4x—2y—62+5:0. B)a? + 42+ 22+ 4o+ 2y + 62 +5 = 0.
(a2 412+ 2% — 42— 2 — 62+ 11 =0, (D)22 +y? + 22 + 4z + 2y + 62 + 11 = 0.
Lai giai.

Gia st mat cau (S) c¢6 tam I(a;b;c),
Do mit cau (S) tiép xic véi mit phang (Oxy) tai diém M(2;1;0) nén M I3 hinh chiéu ctia I(a; b; c)
len mp (Oxy) suy ra I(2;1;c¢).

v
P

v
X

Ta ¢6 mp(Oxy) c6 pt la z = 0.

Ta c6 d(I, (Oxy)) = % & c=43.

*V6i ¢ = 3.

Mat cau 1(2;1;3), ban kinh R = 3 ¢6 phuong trinh 1

(z—-224+ W12+ (-32=922+y? +22— 42 -2y —62+5=0.
*V6i ¢ = —3.

Mat cau I(2;1;-3), ban kinh R = 3 ¢6 phuong trinh 1a
(z—-224+@y—12+(+32=9c2?+y? +22 40 -2y +62+5=0.
Chon phuong an @

v
X
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Cau 9. Phuong trinh mat cau (S) di qua A(1;2;3), B(4; —6;2) va c6 tam I thuoc truc Oz 13

@(S): (x =72 +y*+ 22 =6. (S): (x4 7)? +y*+ 22 = 36.
@(S): (x4 7)?+y*+ 22 =6. @(S): (x =T +y? + 22 =49.
Loi giai.

Vi I € Oz nén goi I(z;0;0).

Do (S) diqua A;Bnén IA=IB & \/(1—2)2+4+9=/(4—2)2+36+4a="T.
Suy ra I(7;0;0) = R=1A=T.

Do d6 (9): (x —7)? +y? + 22 = 49,

Chon phuong an @
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Cau 10. Phuong trinh mat cau (S) di qua A(2;0; —2), B(—1;1;2) va ¢6 tam I thuoc truc Oy la

(A)(S): 2 + 92 + 22+ 2 — 8 =0, B)(S): 2% + 12+ 22— 2y — 8 = 0.
(©)(S): 2 + 12+ 2% +2y +8=0. @S 22y 22— 2y +8=0.
Loi giai.
Vi I € Oy nén goi 1(0;y;0).
Do (9) di qua A;Bnén TA=1IB & \/4+ (—y)? +4=/1+ Ptdey=—1.

Suy ra [(0;-1;0) = R=1A=3.
Do d6 (S): 2+ (y+ 1)+ 22 =922 +y? + 22 +2y -8 =0.
Chon phuong an @

Cau 11. Phuong trinh mat cau (S) di qua A(1;2; —4), B(1; —3;1),C(2;2;3) va tam I € (Oxy) 1a
(A)(z+2)2+ (y — 1)2 + 22 = 26. B)(x+2)2+ (y—1)2+22=09.
(©)(x —2)2+ (y — 1)2 + 22 = 26. D)z -2+ (y—1)2+22=09.
Loi giai.
[A=1IB
[A=IC
N R e A e e R
V=124 (y—2)2+42=/(z —2)2 + (y — 2)2 + 32

10y =10
@{ Y @{ = [(—2;1;0) = R=1A=+/26

20 = —4 y=1
= (z+2)%+ (y—1)? + 22 = 26.
Chon phuong an @

Vi I € (Oxy) nén goi I(x;y;0). Ta co: {

8
I

Cau 12. Viét phuong trinh mit cau tiép xdc véi cd ba mit phing toa do va di qua diém

M(2;1;1)
B 2

(z+1*+w+ 12+ (z+1)2*=1 (-1 + -1 +(z-1)72=1
@_(x+3)2+(y+3)2+(z 322=9 _(m—3)2+(y—3)2+(2—3)2:9
(@ +1)*+(y+ 1)+ (2 +1)° =3 (=1 +(y—1)*+ (- 1) =3
@_(m+3)2+(y+3)2+(z+3)2:1' @_(x—3)2+(y—3)2+(z—3)2:1
Li giai.

Gia sit I(a;b;c) 1a tam mit cau (S) tiép xtc véi cd ba mit phang toa do va di qua diem M (2;1;1).
Vi mat cau (S) tiép xtic v6i ca ba mat phang toa do va di qua diem M (2;1;1) c6 cic thanh phan
toa do déu duong nén a=b=c=r.
Phuong trinh mét cau () 1a (z — a)? + (y — a)? + (2 — a)? = a®.
Vi mit cau (S) di qua diém M(2;1;1) nén.
2—a)?+(1—-a)’+(1-a)P=0a?>=2d®>-8a+6=0
a=1=(S): (z—-1)>2+@w-1)>+(z-172=1
a=3=(9): (x—3°+w—37>+(:-3%=9
Chon phuong an

Cau 13. Cho mit cau (S) c6 tam I(1;2; —4) va thé tich bang 367. Phuong trinh ctia (9) 1a



https://www.facebook.com/groups/GeoGebraPro

33. VIET PHUONG TRINH MAT CAU PHAT TRIEN DE MINH HOA LAN 1

A= 1)+ (y -2+ (= +4)? = 9. B)(@—1)2+(y— 2>+ (z — 42 =0.
Oz +12+(y+2)2+ (z—4)2 =9. D)@ —1)2+ (y— 22+ (z +4)2 = 3.
L&i giai.
Ta c6: V = %mi” & %ﬁRS =36mr < R=3.
Khi d6

= (9): (x =122+ (y—22+(z+4)?%=09.

Chon phuong an @

Cau 14. Cho mit cau (S) ¢6 tam I(1;2;3) va dién tich bang 327. Phuong trinh ctia (S) 1a
(A)(x— 12+ (y—2)2 + (= — 3)2 = 16. B)(z+1)2+ (y+2)%+ (2 +3)2 = 16.
O(x—1)2+(y—22+ (2 —3)2 =8. D)(x+ 12+ (y+2)2+ (2 +3)2 = 8.

Loi giai.

Ta c6: S = 47R? & 47R* = 321 < R = /8.

Khi d6

= (9): (r =122+ (y—2)%+(z—3)?2=8.

Chon phuong an @

Cau 15. Cho mat cau (S) c6 tam I(1;2;0). Mot mat phang (P) cat (S) theo giao tuyén 1 mot
duong tron (C). Biét dien tich 16n nhat ctia (C) bang 37. Phuong trinh cia (9) 1a

(A)z2 + (y—2)2 + 22 = 3. B)(z—1)2+ (y—2)2+ 22 =3.
©E@-1?+(y-22+(+12=9. D@ -1+ (y-2?+:2=0.
Loi giai.

v
P

Nhan xét: Mt phang (P) cit (S) theo giao tuyén 1 mot
dudng tron (C) va dién tich ctia (C) 16n nhat khi (P) qua
tam I cia (9).

Taco: S=rR?2=37r< R=+/3.

Khi d6: = (9): (v —1)2+ (y —2)2 + 22 = 3.

v
X

v
X
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Chon phuong an
Cau 16. Cho mat cau (S) c6 tam I(1;1;1). Mot mat phang (P) cat (S) theo giao tuyén 1 mot
duong tron (C). Biét chu vi 16n nhat ctia (C) bang 27v/2. Phuong trinh ctia (S) 1a

A)(z—1)2+(y—1)2+ (z—1)2 =4, B)(x+ 12+ (y+1)2+(z+1)2=2.
O +12+y+1)2+ (z+1)2 =4. D)z — 12+ (y—1)2+(z—1)2=2.
Lai giai.

Duong tron (C) dat chu vi 16n nhat khi (C) di qua tam I clia mat cau (S).
Ta c6: C = 2rR = 21m/2 < R = /2.

Khi do

=(S): (z -1+ @y—-1)2+(z-1)2=2.

Chon phuong an @
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Cau 17. Cho I(1;—2;3). Viét phuong trinh mat cau tam I, cit truc Ox tai hai diem A va B sao
cho AB = 2+/3.

@(9‘;_1)2+(y+2)2+(2—3)2:16. ($—1)2+(y—|—2)2+<2_3)2:20_
@(m—1)2+(y+2)2+(2_3)2:25_ @(m—1)2+(y+2)2+(2_3)2:9
Laoi giai.

Goi M la hinh chiéu vuong goc ctia I (1; -2;3) tren truc Ox

= M (1;0;0) va M la trung diém ctia AB.

Ta c6: IM = /(1 —1)2+ (0+2)2 + (0 —3)2 = V13, AM = ATB =/3.
AIMA vuong tai M = JA =+IM? + AM?2=\/13+3=4= R=4.
Phuong trinh mét cau can tim 1a (z — 1)2 + (y + 2)? + (2 — 3)? = 16.
Chon phuong an @

Cau 18. Trong khong gian véi hé toa do Ozyz, Viét phuong trinh mit cau di qua A(2;3; —3), B (2; —2;2) ,

va c6 tam nam trén mat phang (Ozy).

(A)(x —6)2+ (y — 1)2 + 22 = 20. B) (2 +6)% + (y + 1)2 + 22 = 29.
© =62+ (y— 12+ =2, D)(x+6)2+ (y+ 1) + 2> = V29,
Loi giai.

Gia st I(a;b;0) € (Ozy) varla tam va ban kinh ctia mit cau (S) va di qua A(2;3; —3), B (2; —2;2),C(3;3;4).

Phuong trinh mit cau (S) 1a (z — a)? + (y — b)? + 22 = r2.
Vi mit cau fii qua A(2;3; —3), B (2; —2;2),C(3;3;4) neén.

(2—a)’+(3-b)2+(=3)*=r? —10b+10=0 b=1
2—a)+(—2-b2*+22=r* ©(20-12=0 SQa=6
(3—a)*+ (3 -0)*+4* =+ (3—a)*+ (3 -0 +4% =2 r? = 29.

Vay phuong trinh mit cau (S) 1a (z — 6)? + (y — 1)% + 22 = 29.
Chon phuong an @

Cau 19. Trong khong gian Ozyz cho 4 diém A(1;2; —4), B(1; —3;1),C(2;2;3), D(1;0;4). Viét phuong
trinh mit cau ngoai tiép ti dien ABCD.

(A)(z+2)2+ (y — 1)2 + 22 = 26. B)(x —2)2+ (y + 1)2 + 2% = 26.
©(@+2%+ (y - 1)?+ 22 = V2. D)z —2)2+ (y + 1) + 22 = V.
Lai giai.

Gid st (S): 22 +y? + 2% — 2ax — 2by —2cz +d = 0 (a® + b* + ¢* — d > 0) 1a phuong trinh mat cau ngoai
tiép t dien ABCD. Thay lan luot toa do ctia A, B, C, D vao phuong trinh ta dugc.
(12422 +4% 20— 4b+8+d=0 [a=—2
12+32+12—2a+6b—2c+d=0 b=1

S <
22+ 22432 —4a—4b—6c+d=0 c=0
(12 +0%+4% —2a+0—8c+d=0 |d=—21.
Do d6: I(—2;1;0) va ban kinh R = Va2 + b2 + c2 — d = V/26.
Vay (9): (z +2)? + (y — 1)2 + 2% = 26.
Chon phuong an (A)
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-1 y+1 z-1

Cau 20. Viét phuong trinh mat cu (S) 6 tam I(1;0;3) va cit d: = 5 1 5 tal hai
diém A, B sao cho tam gidc JAB vuong tai I
40 40
@(x—1)2+y2+(z—3)2:§. (a:+1)2+y2+(z+3)2:§.
2v/10 2v/10
@(m—1)2+y2+(z—3)2:T\/_. @(m—i—l)?—l—y?—i—(z—i—S)Z:\/T_.
Loi giai.
Dudng thang d c6 mot véc-to chi phuong @ = (2;1;2) va P(1; —1;1) € d.
7,1P
— — ) 2
Ta c6: IP = (0; —1; —2) = [U, JP} = (0;—4;2). Suy ra: d(I;d) = [ = ] - ‘/3_0
u
. : . V40
ATAB vuong tai I < ATAB vuong can tai I = IA = +/2d(I,d) = 3
40
Vay (S): (e =1)* + 97 + (2 =3)* = .

Chon phuong an @
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v
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v
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v
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