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IL. Vi DU MINH HOA :

| Dang 1: VIET PHUONG TRiINH MAT CAU

P g phap

* Thudt toan 1: Budc 1: Xac dinh tam 7 (a;b;c).

P Budc 2: Xac dinh ban kinh R cua ().

Bude 3: Mt cu (S) 6 tam I (a;b;c) va ban kinh R .

($): (x—a) +(y=b) +(z—¢) =R’

* Thuit toan 2: Goi phuong trinh |(S): x> +y* +2z° —2ax—2by —2cz+d =0

Phuong trinh (S) hodn todn xdc dinh néu biét duoc a, b, ¢, d. (a* +b>+c*—d >0)

Bai tap 1 : Viét phuong trinh mit cau (S), trong cac truong hop sau:
a) (S) co tam 1(2;2;—3) va ban kinh R=3.
b) (S) co tam 1(1;2;0) va (S) qua P(2;-2;1).

c) (S) c6 duong kinh 4B voi A(1;3;1), B(—Z;O;l).

Bai gidi:

a) Mat cau tam 7(2;2;-3) va ban kinh R =3, ¢6 phuong trinh:
(S): (x—=2) +(y—2) +(2+3)" =9

b) Ta co: 1P =(1;—4;1) = IP=32.

Mit cau tam /(1;2;0) va ban kinh R = [P =3+/2, c6 phuong trinh:
(S): (x=1) +(y—2) +2* =18

c) Ta co: AB = (—3;—3;0) = AB = 3\/5 .

Goi I 1a trung diém AB= I(—% %,lj.

AB 3J_

Mit cau tam / (—% % j va ban kinh R = > ==——, ¢6 phuong trinh:

1Y 3Y > 9
(S): (HEJ +(y—§j +(z-1) =5
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Bai tap 2 : Viét phuong trinh mat cau (S) , trong cac trudng hop sau:

a) (S) qua A(3;l;0), B(S;S;O) va tam / thudc truc Ox .
b) (S) ¢6 tam O va tiép xtic mat phang («): 16x—-15y—12z+75=0.

x+1 y-1 =z

c) (S) co tam 1(—1;2;0)Va‘1 ¢6 mot tiép tuyén 1a duong thang A — =—=—

Bai gidi:

a) Goi 1(a;0;0)eOx. Taco : H=(3—a;l;0), Ez(S—a;S;O).

Do () di qua d, B> 4= 1B < |(3-a) +1=1(5—a)’ +25 < 4a=40< a=10

= 1(10;0;0) va I4=52.

Mit ciu tim 1(10;0;0) va ban kinh R = 52 . ¢co phuong trinh (S) : (x—lO)2 +y +2°=50

b) Do (8) tiép xtc véi (@) < d(0,(a))=R < R =£ =3.

Mit cau tam O(0;0;0) va ban kinh R =3, c6 phuong trinh (S) : x* + ) +2° =9
¢) Chon A(—l;l;O) eA= A= (0;—1;0) .

Puong thfmg A c6 mot vecto chi phuong 1a u, = (—1;1; —3) . Ta co: [ﬁ,ﬁA] = (3;0;—1).

1A, ii
Do (8) tiép xtic voi A<:>d(],A):R<:>R:‘[ # ] _io
i, | 11
J10

Mit cAu tAm I(~1;2;0) va ban kinh R = BT c6 phuong trinh (S) : (x+ 1)2 +(y—2)2 +2% =

10

121

Bai tap 3 : Viét phuong trinh mat cau (S) biét :
a) (S) qua bén diém A(1;2;-4), B(1;-3;1), C(2:2;3), D(1;0;4).

b) (S) qua A(O;8;O), B(4; 6;2), C(O;12;4) va ¢ tam 7 thudc mit phang (Oyz).

Bai gidi:
a) Goi I(x;y;z) 1a tAm mit cAu (S) can tim.
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A=1B |IA=IB" (-p+z=-1 [x=-2
Theo gia thiét: {I4=IC & IA* =IC* & x+Tz=-"2<{y=1
IA=1ID 14> = ID? y—4z=1 z=0

Do d6: 1(-2;1;0) va R=14=~/26. Vay (S): (x+2)" +(y—1) +2* =26.
Goi phuong trinh mit cau (S) : x* + y* + 2> —2ax—2by —2cz+d =0, (a2 +b* 4+’ —d> O).
Do A(l;2;—4)e(S)© —2a—-4b+8c+d =-21 N
Tuong tu: B(l;—3;1)e(S)<:>—2a+6b—2c+d=—11 2)
C(2:23)e(S) = —4a—4b—6c+d =-17 3)
D(1;0;4)6(S)<:>—2a—8c+d=—17 4)
Giai hé (1), (2), (3), (4) tacb a, b, ¢, d , suy ra phuong trinh mit cau (S) :
(x+2) +(y-1) +2*=26.
b) Do tam [ ctia mat cAu nam trén mat phéng Oy2)=>1 (0; b;c).

) 14> = IB’ b=7
Taco: IA=IB=IC &

) 2<:> e
I4° =1IC c=5

Vay 1(0;7;5) va R=+26.Vay (S): x> +(y-7) +(z-5)" =26.

x=t
Bai tap 4: Viét phuong trinh mit cau (S) c6 tim 7 thuoc duong thing A:<y=—1 va (S) tiép xuc voi hai
z=—t

mit phing (ar): x+2y+2z+3=0 va (B): x+2y+2z+7=0.

Bai gidi:
Goi I(t;—l;—t) €A 1a tAm mit cau S) can tim.
LY -1 |5-¢ [1-1=5-¢
Th hiét: I = 1 —_— —
eo gia thiet d( ,(a)) d( ,(,B))@ 3 3 = 1—t:t—5:z 3

Suy ra: 1(3;-1;-3) va de(],(a))z% Vay (8): (x=3) +(y+1) +(z+3) =

O |
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Bai tp 5: Lép phuong trinh mit cau (S) qua 2 diém 4(2;6;0), B(4;0;8) va c6 tim thudc d :
x-1_ y_ z+5
-1 2 1

Bai gidi:
x=1-t¢

Tacod:qy=2t .Goi ](1—t;2t;—5+t)ed 1a tAm ctia mat cau (S) can tim.
z=-5+t

Taco: IA=(1+6-2;5-1), IB=(3+1;-26;13—1).

Theo gia thiét, do (S) di qua 4, B<> AI = BI

(1) +(6-20) +(5—1) =J(3+1) +48 +(13-1)

<:>62—32t=178—20t<:>12t=—116<:>t=—?

2 2 2
:](2;—5—8;—%j va R=14=2~233.Vay (S): (x—%) +(y+5?8j +(z+4—34j =932.

Bai tap 6: Viét phuong trinh mat cu (S) c6 tim 1 (2;3; —1) va cat duong thang A :XTH = y_;l :% tai hai

diém 4, B voi AB=16.

Bai gidi:

Chon A(-L;1;0)eA= 1A= (=3;-2;1). Buong thdng A c6 mot vecto chi phuong 1a i, =(1; —41).

=23,
|”‘A|

Ta cé: [ﬁ,ﬁA]=(2;4;14):>d(],A)=

2
Goi R 1a ban kinh mat cdu (S). Theo gid thiét: R = \/[d(I,A) ’ +% =24/19.

Vay (S): (x—=2)" +(y=3)" +(z+1)" =76.

Bai tip 7: Cho hai miat phing (P): 5x—4y+z-6=0, (Q) i 2x—y+z+7=0 va duong thing
:XT_I = % = z_—21 . Viét phuong trinh mit cau (S) c6 tim / 1a giao diém cua (P) va A sao cho (Q) cit ()
theo mdt hinh tron ¢6 dién tich 1a 207 .

Bai gidi:
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x=1+7t (1)
x=1+7t¢
, A . y=3t (2)
Taco A:qy=3¢t .Toado /langhiém cua h¢ phuong trinh:
z=1-2¢ 3)

z=1-2t
Sx—4y+z-6=0 (4)

Thay (1), (2), (3) vio (4) ta c6: 5(1+7¢)=4(3¢)+(1-20)~6=0 =1 =0= I (1;0;1).

_sfe.

Taco : d([,(Q)) 3

Goi r 14 ban kinh duong tron giao tuyén cua (S) va mat phang (Q). Ta c¢6: 207 = 71> < r = 245.

R 12 ban kinh mit ciu (S) can tim.

Theo gia thiét: R =\/[d(1,(Q))]2 +7? =—V3330. Vay () : (x=1)" + ) +(z-1)° =%.
xX=-t

Bai tip 8: Cho mit phing (P):2x— y—2z-2=0 va duong thang d :{y=2¢—1.
z=t+2

Viét phuong trinh mat cau (S) ¢ tam 7 thude d va I cach (P) mdt khoang bﬁng 2 va (S) cat (P) theo giao
tuyén 1a duong tron c6 ban kinh bang 3.

Bai gidi:

Goi ](—t;2t L+ 2) ed : 1a tAm ctia mat cau (S) va R 1a ban kinh cua (S).

Theo gia thiét: R = \/[d(1;(P))]2 +r? =\4+9 =13

1
t:_
Mit khac: d(I;(P))=2 < 2= 12 -4 -2 —2olet+s|=6e| °©
V4+1+4 t:_ﬂ
6

2 2 2
* Voi t:l:Témll —l;—%;E , suy ra (Sl); x+l + y+% + Z—E -13.
6 6 3 6 6 3 6

2 2 2
* Voi f=—%iTﬁmlz[%;—§;é),suyra (5,): [x—l—;j +(y+§j +(z—%j ~13.

I y+l z-1

Bai tap 9: Cho diém /(1;0;3) va dudng thing d: xz_ == . Viét phuong trinh mit cau (S) tim

Ivacit d tai hai diém A4, B sao cho AI4B vuong tai /.

Bai gidi :
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Duong thing d c6 mdt vecto chi phuong i =(2;1;2) va P(1;-L1)ed.

[w.77]

il

Ta co: HD:(O;—l;—Z):[ﬁ,ﬁ]:(o;—4;—2). Suy ra: d(/;d)= =%.

Goi R 1a ban kinh cua (S). Theo gia thiét, AIAB vuong tai /

SR S S S AP SN -7/ T e
IH* 14" IB® R’ 3
Vay (8): (x=1) 417 +(z=3) :?.

Bai tap 10: (Khdi A- 2011) Cho mit cau (S): x*+)° +z° —4x—4y—4z=0 va diém A4(44;0). Viét
phuong trinh mit phing (OA4B), biét diém B thudc (S) va tam gidc OAB déu.

Bai gidi :
(S) c6 thm 7(2;2;2), ban kinh R = 243 . Nhén xét: didm O va 4 cung thude (S).

_04_42
9B

Tam giac OAB déu, c6 ban kinh dudng tron ngoai tiép R’

Khoang cach : d(l;(P))z,/R2 —(R/)2 =%.

Mit phang (P) di qua O c6 phuong trinh dang : ax +by +cz =0 (a2 +b°+¢* > O) (*)
Do (P)diqua4,suyra: 4a+4b=0=b=-a.

_[Aarbre) _od 2 _ 2

= =
\/az+bz+c2 \/2(12+c2 \/2c12+c2 \/g

Luc do: d([;(P))

=2a*+c* =3¢° :{c ¥ Theo (*), suy ra (P):x—y+2z=0 hofic x—y—z=0.
o=

Chu y: Ky nang xdc dinh tim va bdan kinh ciia dwong tron trong khéong gian.
Cho mdt cau (S) tam I ban kinh R. Mdt phang (P) cdt (S) theo mét dwong tron (C).
Buére 1: Lap phuong trinh duong thang d qua I va vudng goc voi miat phang (P).

Buéc 2: Tam I’ ciia duong tron (C) 1a giao diém cua d va mit phang (P).

Buére 3: Goi 12 ban kinh cta (C): | r= \/R2 [a(n(P)]
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Bai tap 11: Chimg minh rang: Mt cdu (S): x’+y”>+2z°—2x—-3=0 cit mit phiang (P): x—2=0 theo
giao tuyén 1a mdt duong tron (C). Xac dinh tdm va ban kinh cua (C).

Bai gidi :
* M3t cAu (S) co6 tam I(l; O;O) vabankinh R=2.
Taco: d(I,(P)) =1< 2= R < mit phang (P) cit (S) theo giao tuyén 1 1 duong tron. (d.p.c.m)

* Puong thang d qua 1 (1;0; 0) va vudng goc véi (P) nén nhén 7, = (1; 0;0) lam 1 vecto chi phuong, co
x=1+¢
phuong trinh d:9y=0

z=0
x=1+t¢
_o x=2
+ Toa @0 tAm I’ dudng tron 1a nghiém ctia hé : y_O & y=0:1/(2;0;0).
“= z=0
x=2=0

+ Ta c6: d([,(P)) =1.Goi r 1a ban kinh ctia (C), tacd : r = \/RZ —[a’([,(P))]2 =3

| Dang 2 : SU TUONG GIAO VA SU TIEP XUC

g phap.| * Cac dieu kién tiep xuc:

+ Puong thing Ala tiép tuyén cua (S)< d(I;A)=R.

+ Mt phing (a) 1a tiép dién cua (S) < d(I;(a))=R.

* Luu y cde dang toan lién quan nhie tim tiép diém, twong giao.

Bai tap 1: Cho duong thing (A)%:T: 12 vavamitcau (S) : x> +)y° +2° -2x+4z+1=0.S6

diém chung cia (A) va (S ) la:

A. 0. B. 1. C.2. D. 3.

Bai gidi:
Pudng thing(A)di qua M (0;1;2) va c6 mét vecto chi phuong 1 u = (2;1;— 1)

Mit cau (S)c6 tam /(1;0;—2)va ban kinh R =2.
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Taco MI =(1;-1;—4)va [;A‘ﬁ] =(-5:7;-3) = d(I,A) = ‘[”f‘ﬂ]‘ _ J“?S
u

Vi d(I,A)>R nén (A) khong cdt mit cau ().

Lua chon déap an A.

Bai tap 2: Cho diém / (1; —2;3). Phuong trinh mat cau tim I va tiép xtic véi truc Oy la:

A (x=1) +(y+2) (z-3) =+10. B. (x—1)" +(y+2) (z-3)" =10.
C. (x+1) +(y-2) (z+3)" =10. D. (x=1) +(y+2)"(z-3)" =9
Bai gidi:

Goi M 14 hinh chiéu cua 1(1;—2;3) 1€n Oy, ta co : M(O; —2;0).
IM = (—1;0;—3) = R=d (1, Oy) =IM = \/E 14 ban kinh mit cAu can tim.
Phuong trinh mat cau 12 : (x—l)2 +(y+ 2)2 (z —3)2 =10.

Lua chon dap an B.

Bai tap 3: Cho diém 1(1; —2;3)Vé1 dudng thang d c6 phuong trinh x;rl == 2 -7 3

. Phuong trinh mat

ciu tdm A, tiép xuc voi d 1a: 1 B
A. (x+1)2 +(y—2)2 +(z+3)2 =50. B. (x—l)2 +(y+2)2 +(z—3)2 = 52.
C. (x+1) +(y-2) +(z+3) =52. D. (x=1) +(y+2) +(z-3)" =50.
Bai gidi:
Puong thing (d) di qua 7(~1;2;-3)va c6 VTICP u=(21;~1) = d(4,d) %5&
Phuong trinh mit cdu la: (x—1)" +(y+2)" (z-3)" = 50.
Lua chon dap an D.
Bai tap 4: Mat chu () tam 1(2;3;—1) céit duong thing d x;“ =%= Z 225 tai 2 diém A4, B sao cho
AB =16 c6 phuong trinh la:
A (x=2) +(y-3) +(z+1) =17, B. (x+2) +(y+3) +(z—1)" =289.
C. (x=2) +(y—3) +(z+1)" =289. D. (x—2) +(y—3) +(z+1)" = 280.
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Bai gidi:
Puong thing (d ) di qua M (1 L; O; —25) va c6 vecto chi
phuong u =(2;1;-2).
Goi H 12 hinh chiéu cua I trén (d). Ta cé:

fi.37]

2
f‘zls =R= 1H2+(A—2Bj =17.

IH =d(1,4B)= ‘
u

Vay (8) : (x—=2)" +(y-3)" +(z+1)" =289.

Lwa chon dap an C.

Bai tap 5: Cho dudng thang d : XTJFS _r=7. % va diém 7(4;1;6) . Dudng thiang d cit mit cau (S)c6 tam

I, tai hai diém A4, B sao cho AB =6. Phuong trinh ctia mét cau (S ) la:

A (x—4) +(y-1)" +(z-6) =18 B. (x+4) +(y+1) +(z+6) =18,

C. (x—4) +(y—1) +(z-6)" =9. D. (x—4) +(y-1) +(z—6)" =16.

Bai gidi :

Puong thingd di qua M(-57;0) va c6 vecto chi phuwong
i = (2;-2;1). Goi H 1a hinh chiéu cua I trén (d). Ta c6 :

“

AB

2
IH =d(1,4AB)= =3=>R-= IH2+(7] =18

Vay (8): (x—4) +(y-1)" +(z-6) =18,

Lua chon déap an A.

A 2 \ \ 2 x—-1 y-1 z+2 \ o, A LA
Bai tap 8: Cho diém I(I;O;O)Va duong thang 4 : " = 3 = T Phuong trinh mat cau (S)co tam /
va cit duong thing d tai hai diém 4, B sao cho tam giac /4B déu la:

A. (x+1)2+y2+22=?. B. (x—1)2+y2+22=?.
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C. (x—1)2+y2+22=?. D. (x—l)2+y2+22=

[SSRRV

Bai gidi:
Duong thang(A)di qua M =(L;,—2)va c6 vecto chi
phuong u =(1;2;1)
Ta co MI =(0;-1;2)va [&M] =(5-2-1)
Goi H 14 hinh chiéu cua I trén (d). Ta c6 :

],

IH:d(I,AB):T_
u

J3 20 2415

Xét tam giac IAB, c6 [H = R~— = R =
8 2 NE) 3

Véy phuong trinh mit cau la: (x+ 1)2 +y +z2t = ?

Lua chon déap an A.

Bai tap 9: Cho mit cau(S): x> + y* +z° —4x—2y—6z+5=0. Viét phuong trinh tiép tuyén ctia mit cau
(S) tai A(0;0;5) biét:

a) Tiép tuyén c6 mot vecto chi phuong i = (l; 2;2) .

b) Vudng goc véi mit phang (P) : 3x -2y +2z+3=0.

Bai gidi:
x=t

a) Puong thang d qua A4(0;0;5) va c6 mdt vecto chi phuong ii =(1;2;2), ¢6 phuong trinh d: { y =2¢
z=5+2t

b) Mit phang (P) ¢6 mot vecto phap tuyén 1a = (3;—2;2) .

DPuong thang d qua A(O; 0;5) va vudng goc v6i mat phang (P) nén c6 mot vecto chi phuwong
x=3t

i, =(3;-2;2), 6 phuong trinh d: < y = -2t
z=2t+5

x+1 y+1 z-1
2 2’

Bai tap 10: Cho (S): x* + )’ + 2z —6x—6y+2z+3 =0 va hai dudng thang A, :
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A, % = yT_l == 12 . Viét phuong trinh mat phang (P) song song véi A va A, dong thoi tiép xac voi
9.
Bai gidi:

Mit cau () ¢6 tam (3;3;-1), R=4.

Ta co: A, ¢6 mdt vecto chi phuong 1a #, =(3;2;2).
A, ¢6 mdt vecto chi phuong 1a i, =(2;2;1).

Goi 7 1a mot vecto phap cia mat phiang (P).

Do: {(P)//AI = {ﬁ T chon 7i =[i,, i, | = (-2;-1;2)

(P)//A, i Li,

Lic d6, mat phiang (P) c6 dang : —2x—y+2z+m=0.
L 2 A, |5+m|
bé mat phang (P) tiép xuc voi (S) < d([;(P)) =R& A =4

m="7

<:>|5+m|=12<:>{ :
m=-17

Két luan: Vay ton tai 2 mit phiang (P)1a : —2x— y+2z+7=0, —2x—y+2z—17=0.

Bai tap 11: Viét phuong trinh tiép dién ctia mit cau (S) x4+ Y+ 22+ 2x—4y—62+5=0, biét tiép dién:
a) qua M (L;1;1).
b) song song v&i mit phiang (P) : x+2y—2z—1=0.

x=3 y+l z-2
1 2

b) vudng goc v6i dudng thang d :

Bai gidi:

Mit cau (S) ¢6 tam (-1;2;3), ban kinh R=3.

a) Déy rang, M e(S). Tiép dién tai M c6 mot vecto phap tuyén 1a IM =(2;-1;-2), c6 phuong trinh :
(a): 2(x=1)=(y-1)-2(z-1)=02x—y-2z+1=0.

b) Do mit phang ()//(P) nén (&) c6 dang: x+2y-2z+m=0.

m—

NSy B | 3|_ Al m=—6
Do () tlepxucvcn(S)@d(],(a))-R@——3c>|m I=9< RS
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* Vi m=—6 suy ra mat phiang c6 phuong trinh : x+2y—2z—-6=0.
* Véi m =12 suy ra mit phang c6 phuong trinh : x+2y—-2z+12=0.
c) Pudng thang d c6 mot vecto chi phuong 1a i, =(2;1;-2).
Do mit phing ( a) 1d nén (a) nhan u, = (2;1;—2) lam mot vecto phap tuyén.
Suy ra mit phang (a) codang: 2x+y—-2z+m=0.

m=-3
m=15"
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Do () tiép xtc véi (S) < d(],(a)):R<:>—6|:3<:>|m—6|:9<:{

* Véi m=-3 suy ra mit phang c6 phuong trinh : x+2y-2z-3=0.

* Véi m =15 suy ra mit phang c6 phuong trinh : x+2y—2z+15=0.
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