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HUONG DAN GIAL

Bai 1

1. Phuong trinh mit cau (S): (x-1)% + (y-2)° + (z-3)*> =5

2. Goi | latam mat cau. Vi | € Ox = | (x; 0;0)

Tacd IA2=1B? & (x-1)2 +22+12 = (x-3)? +12 + (-2)° = x = 2
Suy ra tam 1(2;0;0) va ban kinh R? = 1B% =6

Vay phuong trinh mit cau (S) : (x — 2)2 + y2 +2°=6.

3. Vi mit cau (S) co tam | (3;—2;4) va tiép xtc véi mp(P)
2.3+2+2.4+4] 20

\/22 + (—l)2 +22 3

Vay phuong trinh mat cau (S) : (x - 3)% + (y+2)? + (z—4)? =

Suyra R=d(l,(P)) =

400
\ I3 ? l

4. Goi C;,C,, C; lan luot la hinh chi€u cta C 1€n céc tryc toa do

Ox, Oy, Oz

Suyra C,(20,0), C,(0,—4;0), C5(0;0;3).

Giasu (S): X2 + y2 + 2% —2ax—-2by—-2cz+d =0
Do (S) diqua C, C,,C,,C; néntacod hé phuong trinh

d+4
a= a=1
_4a+8b-6¢c+d=-29 4
Wew. W ,__d+16  |b=-2
o g < 3 .
C_d+9 2
—6¢c+d =-9 6 d-0
-2d =0

Vay phuong trinh mit cu (S) : X + y2 +2% - 2x + 4y-3z=0.
5.Vitdm | cia mit cdu nam trén mp(Oxy) nén | (x; y; 0)

2 _ N2 _ _
Taco: M= =IN & ox+2y 1<:> = | i;i;O.
10 5

IN2 = P2 2x -4y =-3 y =

ol e
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VvaR2=m2-299
20
2 2
A . <, A 1 4 > 109
Vay phuong trinh matcau (S) ;| x——| +|y—-——| +z2°="—77.
ay p g : ()( 10J (y 5] 0

6. Vimit cau (S) tiép xtc véi Oy nénsuyra R =d(l,0y) = 3

Vay phuong trinh (S) : (x —6)° + (y —3)® + (z+ 4)* = 9.

Bai 2
1+2+4+1 g
\/12+22+22 3

Vay phuong trinh mit cau (S) : (x — 1)2 +(y - 1)2 +(z- 2)2 = (%4

1.Ta c6, ban kinh mit cau R = d(l, (P)) =

2. Goi A la dudng thang di qua A va vudng goc vi mp(P)
X=1+t
=>Aqy=1+2t .
z=-3+2t
Vimit cau (S) tiép xiic voi mp(P) tai A nén tam
leA=1(1+t1+2t;-3+2t)

ot
Va d(I,(P))=R=3<:>g=3<:>t:il.

*Véit=1=1(23,-1) = (S): (x-2)° +(y-3)% + (z+1)? = 9.
*V6it=-1=1(0;-1-5) = (S): x* +(y+1)° +(z+5)% = 9.

3. Vimit cdu (S) cOtAm | ed = 1 (2-3t;1+2t;1 + 2t).

Mit cau (S) tiép xtic véi hai mp (P) va (Q) nén d(I,(P)) =d(I,(Q)) =R
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ol2=3t :|6_3t|<:>2—3t:—6+3t<:>t:£:>I(—Z;E;E)Va
3 3 3 3'3
R=Z2.
3
Lo, 1o 4

)% =

+(z .
( 3 9

Vay phuong trinh mit cau (S) : (x + 2)2 +(y - E)

4. Gia sir phuong trinh mat cau (S) : x° +y? + 72 —2ax-2by—2cz+d = 0.
Vi

-2b+d+1=0 d=2b-1
—4a—6b—20+d+14=0<:> —4a-4b-2c+13=0
4da-4b—-4c+d+12=0 4a-2b-4c+11=0
—2a+2b-4c+d+6=0 —2a+4b-4c+5=0

A,B,C,D e (S) =

s a=—,b= ,c=§,d=2.
2

N~
N | W

Vay phuong trinh mit ciu (S): x? + y? + 2> —x -3y -5z+2 =0.

5. Gia st phuong trinh mat ciu (S) : X% + y? + 22 — 2ax—2by —2cz+d = 0.

Vi
a+b+c-2=0 d=2a-1 a=1
A,B,Ce(S) —-4a-2c+d+5=0 —2a-2c+4=0 b=0
= = =g
I € (P) -2a+d+1=0 at+tb+c-2=0 c=1
—-2a-2b-2c+d+3=0 -2b-2c+2=0 d=1

Vay phuong trinh mat cau (S): X2 + y2 +7%2 -2x-2z+1=0.
6. Goi | 1a tim mit cau, suyra 1(-2;0;2)
Do (S) tiép xtic voi hai mit phang (P) va (Q) nén ta co:

dd,(P)) =d(l,(Q) |22+10| = |Z_l| s z=-11,z=-3
NI
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z=-3=1(-2,0;-3), R= 4 = phuong trinh

J5
16
(S): (x+2) +y +(z+3) 5
12 \
e z=-11= 1(-2;0;-11), R = —= = phuong trinh
J5
(S): (x+2) +y +(z+11) 1‘5"4

Bai 3
PR w2 2, 2 _
l.Glasu(S).x +y +2z°+2ax+2by+2cz+d=0

6a+6b+d=-18
6a+6¢c+d=-18
6b+6c+d=-18
6a+6b+6¢c+d=-27

Do (S) diqua A,B,C,D nén tacé hé:

Giai hé trén ta tim duoc: a=b=c=—g;d =0

Véy( ) X2 +y +7% —3x— 3y-3z=0.

2. Taco:

AB = (0:-3,3), AC = (-3,0:3) = [ﬁ, E] —(-9-9-9) =>n=(LL1) A
VTPT cua (ABC). Suy ra phuong trinh (ABC): x+y+z-6=0.

Goi | (a;b; ) 1a tim dudng tron ngoai tiép tam giac ABC

I € (ABC) a+b+c-6=0
Suyra<lA=I1B <<<:b-c=0 < a=b=c=2.Vay 1(2,2,2).
IB=IC a-b=0

Bai4
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1. Puong thing A qua diém M(-2;1;-1) va co6 véc to chi phuong la
,(1; 2 -2). Tacoé IM(4 2 2) nén [W, UA]:(—B; 10; 6), do d6 ban kinh
cua mat cau la:
R=d(l, A) = ‘[I—N[ ) _ V(B +10°46° 102
|| \/12 +22 +(-2)? 3
Phuong trinh mat cau can tim

(x=2)? +(y =3)* +(z-1)° :2;;0.

2. Puong thang A’ qua diém M(2; -3;0) va c6 véc to chi phuong la
U, (-1 1;1). Taco IM(L; 6; 5) nén [W, GA]:(I; —4; 5), do do

‘ W, U. 2 )2 2

d(I,A’)z[ a A} :\/1 +(-4)"+5" iz
|0y JE12 427 412

Vi mit cAu cit A’ tai hai diém A,B nén ban kinh mit ciu duoc xac

2
dinh theo cong thirc R* =d?(l, A") + (A—ZBJ =14+36=50

Vay mit ciu can tim c6 phuong trinh 1a: (x —1)? + (y —3)? + (z-5)? = 50.
3. Puong thang d' qua diém N(-4;,-6;-19) vaco U, (3; 2; —2).
Vitam mdt cau | ed nén 1(2+t; 3+t; —1+2t).
Taco MI(t; t; 21+2t), NI(6+t; 9+t; 18 +2t) nén

[m, ad,] — (6t +54; —8t —66; t +15).
Vi mit cau qua diém M va tiép xtic v6i d’ nén M1 =d(l,d") =R.
..

U]

\/t2 +t2+(21+1)?

Do d6 Ml = , hay

_ (6t +54)° + (-8t —66)° + (& +15)°
JZ+22+(-2)

< 17(3t? +42t +441) =101t% + 1734t + 7497 & ,__lo2.

Véi t =0 thi 1(2; 3; —1),R = 21 nén phuong trinh mit cu
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(x =2)% +(y —3)* +(z+1)* = 441.

Voi t = _& thi | 2. g; 209 R= 20817 nén phuong trinh
5 5' 5 5 5
s 92\ 87\’ 209 20817
matcau:| X+— | +|Y+—| +|Z+ = .
5 5 5 25
Bai 5

LVittm | e Anén I (-2+t;1+2t; —1-2t).
Mit cau tiép xac v6i hai midt phing (;) va (a,) nén
d(l, () =d(l, () =R
B2+t +20+2t)-1-t—6] [2(-2+1)+3(1+2t) -1
\/32+22+12 \/22+32+12

<:>|6t—11|=|7t_2|Q{&—ll:?t_g@{t=_9

Suyra

6t-11=2-7t t=1

e Néut=1thi I(-L 3 -3),R= O nén phuong trinh mit cau

Vin

(x+1) +(y— 3) +(z+3) 25

e Néu t =-9 thi I(-11; —17; 17),R = 65 nén phuong trinh mat cau

J14
(X+10)% + (y +17)2 + (2~ 17)? 435
2. Puong thang A’ qua diém M (2; — 3; 0) va co véc to chi phuong 14

(-1 1 1),

TacoIM(165) nen[ , U Jz ; —4; 5), dodo
A,)_‘ ‘ 1% 4 (-4)? + 52 _Jiz
N \/( 1)? +1% +12

Vi mit ciu cit A’ tai hai diém A, B nén ban kinh mat cau dugc xac dinh

theo cong thuc : R? = d?(1, A") + (AzB] =14 + 36 = 50
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VAy mit cau can tim c6 phuong trinh la: (x — 1)2 +(y- 3)2 +(z- 5)2 =50.
3. Puong thing d’ qua diém N (-2;-2;4) vac6 uy = (1;1;-4) 1aVTCP
Vitimmitcau | ed nén 1(2+t; —t; 3+ 2t)
TacO MI = (t+L —t-12t—1), NI =(4+t:2—t:—1+2t) nén

[W, ud,] — (2t —7:6t + 15,2t + 2).

Vimit cau qua diém M va tiép xtic véi d' nén MI =d(l,d’) = R.

Do do MI :M, hay

g
(2t - 7)% + (6t + 15) + (2t + 2)?
V12 +12 + 42
t=-1
< 18(6t° +3) = 44t2 +160t + 278 < | 7

\/(Zt ~1% 420 +1)? = \/

2
e V4i t =1 thi 1(1;1;1), R = 9 nén phuong trinh mit ciu

X-1D%+(y-1)%+(z-1)%=9

11 7 lloJ’ R _ 3\/234

eveit=Ltm|t 7.
2 2 2

2 2
x—E + y+Z +(z—10)2=@.
2 2 2

Bai 6 Mit cau (S) c6tdm 1(1;2;3), ban kinh R =5.

nén phuong trinh mat cau

N 2-4-3-4
Khoang cach tr | dén (P):d(l,(P)) = — 3 - 3<R

Suy ra mat phéng (P) cit mit cu (S) theo mot duong tron.

Goi H, r lan lugt 1a tAm va ban kinh duong tron d6, suy ra H 1a hinh
chiéu vudng goc cua | 1én mat phfmg (P) nén toa d cua H la nghiém cua
hé:
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X=1+2t

X=3
y=2-2 < {y=0= H(30,2). Bankinh r =yR?> - IH? =4,
z=3-t I

2Xx-2y-z2-4=0

Bai 7 Mit cau (S) c6tam 1(1; 0; 2), béan kinh R =3.
|2+0+2+5| _3
Tiép diém M 14 hinh chiéu ctia | trén mit phang (P).
Goi M(x; y; z) thi IM(x —1; y; Z—2) nén

1. Taco d(I; (P)) = =R nén mit phing tiép xtic v4i mit cau.

{Wzt.ﬁ(,:) x-1_y_2z-3 ( 11 20_17}
&9 2 2 1 =>M|-——;—— —|.

Me(P) 2X+2y+z+5=0 9 9 9

2. Gia sir (S) cat duong thing A tai diém N.

Vi NeA nén N(-3+2t;1+t;t).

Vi N e(S) nén (-4 +2t)> +(1+1t)? +(t =2)°> =9, hay

t?-3t+2=0<t=1 hoict=2

Vait =1 thi N,(-1; 2;1) vavéi t =2 thi N,(1; 3; 2).

Vay mit cau (S) cat duong thing A tai N, (=1; 2; 1) va N,(1; 3; 2).

Bai8. (0,): 6x-3y—-2z2-35=0, (a,): 6x—-3y—-2z+63=0.

Vi hai mt phang (a,,) va (o,) song song véi nhau, nén tam |

mit ciu can tim thudc mit phiang (a): 6x —3y —2z+14=0.

Bén kinh mit cau can im R = %d((al), (a,))=7.

1. Tiép diém cua mit cau véi (a,,) 1a A(5; —1; —1) nén tdm | thudc duong thang
d qua A,d L (a,).

X =5+06t
Phuong trinh d: {y =-1-3t (t e R).Dodo tam | =d n(a) =(-1; 2; 1).
z=-1-2t

Phuong trinh mit cau can tim (S) :(X +1)* +(y —2)* + (2 —1)* = 49.
2. Goi I(a; b; ¢) 1a tAm mat cau. Ta c6
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Bl =7 (x=1)*+(y-3)* +(z+2)* =49
Bl=Cl<{2x+3y+z-2=0
I e(a) 6x -3y -2z+14=0

y=—10+10x,z=12+8x y=- 3 ,Z=12+8x
& 3 2 S x=-1
(x —1)? +[Mj +(14+8x)* =49 1693
3 X——E

Suy ra c6 hai mit cau thoa man la
(S):(x +1)* +y* +(z—4)* = 49.

2 2
(S): x+1693 + y—% + z+5324 =49.
685 137 685
Bai 9.
1.Taco npy(l;-1;1) va AeA;,BeA, nén
A(a; a; 2a), B(-1-2b; b;1+b), AB(-1-2b-a; b—a; 1+ b —2a).
Vi A/I(P) va AB =2 nén

ABfip =0 (_1-2b-a-b+a+l+b-2a=0
[ =
‘AB‘Z (1+2b+a)’+(b-a)P+(1+b-2a)*=2

b=-a b=-a a=0;b=0
= = =
(1-a)*+(-2a)+(1-3a)’=2 |1l4a’-8a=0 a=f;b=—ﬂ

Néu a=b=0 thi A(0;0;0)e(P) nén A c (P) (khong thoa min).
Néu a_— b_—— thi A(ﬂ 4. §j,AB[—§;—§;—§J:—£(3; 8;5)
7 7 7 7

77 77 7
4 4 8
o X—_ y-o oz
Nén duong thang can tim la A : 7 7 7.
3 8 5
A 5 .
2 Tach {A i((?) nén U, = [ad; ﬁ(Q)] =(2;—3;1). Nhu vay ta can tim mét diém

ma A di qua.
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Giao diém M cia d va (Q) c6 toa dd l1a nghiém cia hé phuong
X-3 y+2 z+1

trinhy 2 B 1 B -1 = M(; -3;0).
X+y+z+2=0

Goi (R) la mit phiang chta d va (R) L (Q).

Mot véc to phap tuyén cua mit phang (R) la
gy = [ Uas gy |=(2-3:).
Hinh chiéu vuéng goéc ciia duong thang d 1én mit phang (Q) c6 véc to chi

phuongla U, = [ﬁ(R); ﬁ(Q)] =(-4;-1,5).

x=1-4t
Puong thang d’ qua M nén c6 phuong trinh 1a d’:{y = -3t (t € R).
z=>5t

RGrang A L(R)= A Ld’, do d6 goi N=And’' thi MN chinh la khoang cach
tir diém M dén duong thing A, hay MN = /42,
Toa do diém N(1—4t; —3—t; 5t) nén

t =
(1-4t-1)> +(-3-1-3)* + (5t —0)* =42 < 4212 =42@{

Vé6i t =1 thi N(=3; —4; 5) nén phuong trinh duong thing A 1a
. X+3 y+4 z-5
2 -3 1
Véi t =-1 thi N(5; —2;-5) nén phuong trinh duong thang A 1a
. X=5 y+2 z+5
‘ 2 3 1
3. Mit cau (S) cétam 1(2; 3; 1) vaban kinh R =3.
Ta ¢6 diém C(0; 5; 0), thudc mit cau (S) nén A LIC.
laLiC
Vi
{A 1d,

A

A

nén mot véc to chi phuong cua A la

u,=[1C; Uy, |=(23:2).

Phuong trinh duong thing can tim 4 A: g = yT_S = g
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Bai 10.
Diéu kién ton tai mit cau 14 —m > 0.
Mit cAu (S) ¢ tam I (-1; 2; — 3) vaban kinh R =14 —m.
1. Khoang céach tir tim mit ciu dén mit phing 1a
F1-2.2+2.(-3)-1
d(l; (P)) = =4

\/12 + (—2)2 +22
Vi mit cau ti‘ép xuc voi mat phangnén R =4 < m = 2.
Vay gia tri can timcua m la m = -2,
[-2-2+6+1
=1.

2.Tacé d(I; (Q) =
J12 1 (-2)? + 22

Vi dudng tron giao tuyén co dién tich 1a 47 nén cé bén kinh r =2, do d6
ban kinh ctia mat cau la:

R2=r?+d’(, Q) o R’°=5<14-m=5<m=0.

Vay gid tri can tim [a: m = 9.

3. Goi H(-1-t; 2t; 2—t) la hinh chiéu cua 1(=1; 2; —3) trén A.

Taco IH(-t; 2t—2; 5—t) VA u, (-1 2; —2) nén

IH LA IHi, =0 t+4t-4-10+2t=0ct=2

Vay IH(=2 2, 3) = IH =17,

Do tam giac I1AB céan tai | nénvudng cén tai |, do do tam giac IHA ciing
vuong can tai H , vi thé

R=I1A=+21H =34 =14 —-m =+/34 = m = —20.

Vay gia tri can im cia m 14 m = —20.
Bai 11.

1.Tac6 n, = (2-2-1), n, = (1;2-2) lan luot 13 VTPT cua (@) V& (B)
I N i \ , \ 2
Suyrau= g[nl, nz} =(2;1;,2) 1a VTCP cua duong thang d

Hon nita diém A(6; 4;5) 1 diém chung cta hai mit phang («) va (8) nén
Aed

Mit cau (S) c6 tam 1(-2;3;0), ban kinh R =v13-m véi m <13.
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IA=(8L5)=|1AU]=(-3-66)=d(l,d) =3

Goi H la trung diém AB = AH :%:4 va IH =3

Trong tam giac vudng IHA taco: 1A2 = IH? + AH? < R>=9+16
<13-m=25<m=-12.

Vay m =12 1a gia trj can tim.

2. Mit cau (S) c6 tam 1(1;-1;1), ban kinh R = 3.

Goi A 1a dudng thang di qua | , vudng goc véi (P)

Suy ra phuong trinh A : x-1_y+l_ Z_l.

2 1
Mit phang (P) tiép xtc v6i mit cau
‘mz +3m —1‘
(S)edl,(P)=R<e 3 =3

2 — =
C{m £3M-10=0 o

m?+3m+8=0 VN
Khi d6 (P):2x+2y+2z-10=0. Toa do tiép diém A 1a nghiém cia hé:

x-1 y+1 z-1
2 2 1 ,gidihénaytadugc x=3,y=12z=2= A(3,12).
2X+2y+z-10=0

3.ViAeA,,BeA, nén A(-2+2a; -3+5a; 4—a),B(3—b;1,10 + b).
Do dé AB(5-b—2a; 4-5a; 6+b+a).
/ {ABJ_Al A ﬁ.%:o
Taco nén< .
AB LA, AB.i, =0

2(5—b—2a)+5(4—5a)—(6+b+a)=0<:> 10a+b=8 - a=1
5+b+2a+6+b+a=0 3a+2b=-1 b=-2
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Vi thé A(0;2;3), B(5:1;8).

Goi (o), (a,) lan luot 14 cac mat phang qua A, vudng goc voi A; va
mit phang qua B, vudéng goc voi A,. RE rang AB 1a giao tuyén cua
hai mit phang (o, ), (o).

Mit cau (S) tiép xtic véi A, tai A va tiép xtic v6i A, tai B néntam
| ctia mat cAu thudc mit phang (a,) Va (a,). Hay | nam trén giao
tuyén AB suy ra | la trung diém cua AB.

Taco | E; §; 11 ,RziAB _¥52 nén phuong trinh mat cau la:
2 2 2 2 2
5) 3\ 11\ 51
X==| +|ly—-—=| +|z-=| ==.
2 2 2 4

Bai 12.

1. Mit cAu (S) cOtam 1(2;—3;-3), ban kinh R =/5
d(l, («)) =1 < R nén duong tron (C) c6 ban kinh r =2

X=2+t
Goi H latamcua (C),suyra IH :{y=-3-2t
z=-3+2t
Toa do cia H la nghi¢ém cua hé
X_5
X=2+t 3
=-3-2
z=-3+2t 3 3 3 3
X—-2y+2z2+1=0 z:—E
3
2. Goi d 1a dudng thang di qua H va vudng goc véi
x=§+t
3
7
() => d: y=—§—2t
z:—E+2t
3
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Goi |',R" 1a tdm va ban kinh ctia mit cau (S")

x=§+t
3
——Z—Zt 11 19 1
Viled,l'e(P)=1":1Y773 [
13 3 3 3
zZ=——+2t
3
X+y+z+3=0

\/ 706

Suyra d(l° (a))—%:R _Jr2 1 d2(1 (@) =

2
11 19 1 2824
Vay ph trinh (S") ;| x-=—= = y/ - S — iy
ay phuong trinh (S') ( 3j +£y+ 3} +[ +3J a1

Bai 13.

1. Ta c6 khoang cach gitra hai mat phéng (P, (P,) béng: 6

Vi mit cau (S) tiép xuc v6i hai mat phiang song song (P,) va (P,) nén ban
kinh mit cau (S) la: R = 3.

2. Goi (R) la mat phéng song song voi hai mat phallng (P, (P, va nam &
giita hai mat phang do, suy ra (R): 2x—y+2z+2=0

Goi | 1a tAm cta mat cau, suyra | € (R). Honnira IA=3 nén | thudc
mit cau (S') thm A ban kinh bang 3. Do d6 | thudc dudng tron (C) 1a
giao cia mit cau (S') va mit phang (R). Tir d6 ta tim duoc tam (C) la

H [—1—91,% Zj ban kinh r = 4\/_
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