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Van dé 4 . MAT CAU TRONG KHONG GIAN

Phwong phap: .
1) Lap phuong trinh mit cau:
e Dé 1ap phuong trinh mat cau ta can tim tdm | (a;b;c) va ban kinh R . Khi
d6 phuong trinh mit cau c6 dang:
(x-a)2 +(y-b)2+(z-0? =R% (1).
e Ngoai ra dé 1ap phuong trinh mit cau ta c6 thé tim cac hé s6 a, b, ¢, d

trong phuong trinh : x? + y? + 2> —2ax—2by—2cz+d =0 (2).

Vi tam | (a;b; ¢), ban kinh RZ-a%2+b2+c%?-d>0.

e Mot mit cau duoc hoan toan xéac dinh khi biét tim va ban kinh hodc biét
duong kinh. ] . )

2) Vi tri twong doi giira mat cau va mat phang:

Cho mit ciu tim | , ban kinh R va mat phang («), h =d (I ,(a)), H la
hinh chiéu ciia | 1én mat phéng (a).

e h>R thi () vamitcau (1) khdng giao nhau

e h=R thi () vamitcau (1) tiép xtic nhau tai H

e h<R thi (@) vamit ciu (1) cit nhau theo giao tuyén la duong tron tim

H . bankinh r =yR2 —h? .

3) Vi tri twong ddi giira mit cAu va dwong thang:

Cho mit ciu tim | , ban kinh R va duong théng A, h=d (I ,A), H la
hinh chiéu ctia | 1én mat phang A.

e h> R thi A vamat cau (1) khéng giao nhau

e h=Rthi A vamitcau (I) tiép xtic nhau tai H . Hay A 1a tiép tuyén
ctia mat cau (1).

e h<R thi A vamitcau (1) cit nhau tai hai diém phan biét A, B va H

AB?
—+

1 trung diém ctia day cung AB, do do: R? = h?.

Vi du 1.4.6 Trong khong gian véi hé toa dd Oxyz, cho diém A(0;0;-2) va

duong thang A : XZZ = y;2= z+3

phuong trinh mat cAu tim A, cit A tai hai diém B va C saocho BC =8

. Tinh khoang cach tir A dén A. Viét
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Loi giai.
Puong thang A qua M (-2;2-3) vaco u=(232)

vtcp;d(A,A)WS
u

Goi H 14 hinh chiéu ciia A 1én A thi AH =3 va H 1a trung diém ctia BC
nén BH = 4. Vay ban kinh mét ciu 14 AB =VAH? + BH? =5,

A X s 2
Nén phuong trinh mat cau la x2 +y? + (z + 2) =25.

Vidu 2.4.6 Trong khong gian v6i hé toa do Oxyz:
Cho duong thang A ¢ phwong trinh: XT_l = y%?’ = % va mit phing

(P): 2x — y + 2z = 0.. Viét phuong trinh mat cau ¢6 tim thudc dudng thang
A, ban kinh bang 1 va tiép xtac v6i mat phang (P) Dé thi PH Khoi D —
2011

Loi giai.
Goi (S) 1a mat cau can tim, | la tam.
Xx=1+2t
Phuong trinh tham s6 dudng thing A :{y = 3+ 4t
z=t

Vilea=I(1+2;3+4tt).

Taco (P) tiép xuc véi (S)

[2(1+2t) - (3+4t) + 2t )
3

e t =2 = 1(5,11;2) = phuong trinh mit ciu

(S): (x-5)2 +(y-11)? +(z-2)? =1

nénd(l,(P))=1< ot=2t=-1

e t=-1=1(-1-1-1), suy ra phuong trinh
(S): (x+1% +(y+1D? +(z+1? =1.
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Vi du 3.4.6 Trong khong gian véi hé toa do Dé cac vudng goc Oxyz cho

| (1;2;-2) va mit phang (P) :2X+2y+z+5=0

1. Lap phuong trinh mit cau (S) tdm | sao cho giao cua (S) v6i mp(P) la
duong tron (C) ¢6 chu vi bing 87 ; ‘ , q

2. Ching minh rang mat cau (S) ndi trong phan 1 tiép xtc voi duong thang
A:2X-2=y+3=2;

3. Lap phuong trinh mit phing (Q) chtra dudng thang A va tiép xuc voi
(S).

Loi giai.

1. Goi R,r lan luot 1 ban kinh ctia mit cau (S) va duong tron (C).

Taco: 27r =8z =t =4 va d(I,(P)) =3 nén R =r?> +d?(1,(P)) =5.

Vay phuong trinh mat cau (S) : (x—=1)% + (y - 2)? + (z + 2)? = 25.

2. Pudng thing A ¢6 u, = (1;2;2) 1a VICP va di qua A(;-3,0).
. -~ u,, Al
Suyra Al =(0;5-2) = [u,, Al] = (-14,2,5) = d(l,A) = ———=5
o
Vay dudng thang A tiép xuc v6i mit cau (S).
Céch 2.

X=1+t
Phuong trinh tham sé ctia A : {y = -3+ 2t, thay vao phuong trinh mit ciu
z=2t

OF

ta duogc: t2+(2t—5)2+(2t+2)2 =25<:>(3t—2)2 :0<:>t=§

Suy ra mit cau (S) va A giao nhau tai mot diém M (2 = g ; g) :

Vay duong thang A tiép xtic voi mit cau (S) tai M .
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3. Vimp(Q) chtra A va tiép xuc v6i mit cau (S) nén M 14 tiép diém cua
mp(Q) va médt cau (S)

Do dé (Q) 1a mat phang di qua M va nhan W[% : —% ; %J lam VTPT.

Vay phuong trinh mit phang (Q) : 2x —11y + 10z — 35 = 0.

Vi du 4.4.6 Trong khong gian vdi hé¢ toa do Oxyz
1. Lap phuong trinh mit cau (S) di qua diém M (L;-5; 2) va qua dudng tron
(C)lagiaocuamp () :2x+2y—z+9=0 va mat cau

(S): X2 +y? +722 +2x—4y—-4z-40=0

X=t
2. Viét phuong trinh mét phang (P) chira d :{y=-2+t sao cho giao
Z=-6+2t

tuyén ctia mit phang (P) va mit ciu

(S):x2+y2+22+2x—2y+22—1=0 la duong tron c6 ban kinh r =1.

Loi giai.
1. Céach 1.

Mit cau (S') cotam 1'(-1422),R' =7,

d(l ', (@) = [2+472+9 3 <R’ nén dudng tron (C) tn tai va ¢6 ban

\/22 +22 + (=12
kinh r = 2410 . Goi H 14 tam ctia (C)

Xx=-1+2t
Tacd I'H L(@)=1'H:qy=2+2t .Suyratoaddcta H la nghiém
z=2-t
cua hé
X=;l+23t X = -3
y=eo+ oly=0 = H(-30,3)
z=2-t
z=3

2X+2y-z2+9=0
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Goi d la duong théng diquatam H va vuong goc voi («), suy ra phuong
X =-3+2t
trinh ciia d : {y = 2t
z=3-
Goi | 1a tdm cua mit cau (S), Vi (S) di qua dudng tron (C) nén | e d
Suyra | (-3+2t2t;3-t) = Ml = (2t —4;2t + 51— 1),

o
d(l, (@) = 5 3|

Mat khac, ta co:

IM2 =12 1+ d2(1,(a)) < (2t~ 4% + (2t +5) + (L ~1)? = 40 + Ot
ot=-1=1(-5-24), R=IM =7.

Vay phuong trinh (S) : (x + 5)2 +(y+ 2)2 + (z—4)2 =49.

Cach 2.

Vi mit cau (S) di qua dudng tron (C) nén phuong trinh (S) c¢6 dang:
x2+y2+22+2x—4y—4z—40+&(2x+2y—z+9)=O

S Xy + 2%+ (2+2)x - (4-22)y - (4+2)z-40+91=0.

Vi M(1;-5,2) e (S) =>44-101-40+91=0< 1=4.

Vay phuong trinh mit ciu (S) : X2 + y2 +22 +10x + 4y—-8z-4=0.

2. Duong thing d di qua A(0;—2,-6) vaco u = (1;1;2) 1a VTCP
Phuong trinh cua (P) c6 dang: ax+b(y +2) +c(z+6) =0

Hay ax+by+cz+2b+6c=0

Trong do a2 +b% +c® 20 vd a+b+2c=0=a=-b—2c (1)
Mat cau (S) ¢6 tam 1(-1;1;-1), ban kinh R =2

Theo gia thiét, ta suy ra d(I,(P)) = VR? —r? = J3

[-a+3b+5¢ =3 = |ab+7d = 3o+ 202 + 12 + 2

\/a2 +b% + 2

Do d6:
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& (4b+70)2 = 3(2b? + 4bc + 5¢?) > 502 + 22bc+17¢2 =0 <> b = G, b = —%c

e b=-ctachopnc=-1=>b=1=a=1=(P): x+y-z-4=0
o b:—gc ta chon

c=5=b=-17=2a=7=(P):7x-17y+5z-4=0.

Vi du 5.4.6 Lap phuong trinh mit phang (P) biét:
1. (P) chira hai dudng thing cit nhau c6 phuong trinh:
X y+1l z+1  X+2 y-2 z

11 172 -3 -1
2. (P) chura hai duong thang song song ¢6 phuong trinh:
X+2_ y-2_z A_x+2_y—1_z—3
2 3 1" % 2 3 1
3. (P) chtra duong thing A L va tiép xtic v6i mit cAu c6 phuong trinh:

A,:

(S): x*+y*+2*-8x+2y+4z+7=0.

4. (P) chira dudng thang A, va cit mit cau (S) theo mot duong tron c6 ban kinh
16n nhét. 7 ) .

5. (P) chura duong thang A, va cat mat cau (S) theo mot duong tron c6 ban kinh

\J210

bin .
£7%

Loi giai.

1. Buong thang A, qua M,(0; -1; -1) va U, (1;1;1). Pudng thing A, qua

M,(-2;2;0) va i, (2 -3; -1).

Cap véc to chi phuong cua (P) la UA:L (1;1;1) va UAz (2; —3; —1), nén mot véc

to phap tuyén cuia (P) 12 A, :[uAl;aAzjz(z; 3; -5).

Phuong trinh mit phang (P) chira hai duong thing A, va A, la
2(x-0)+3(y+1)-5(z+1)=0<2x+3y —-5z-2=0.

2. Pudng thang A, qua M4(-2; 1; 3) va U, (-2 3; 1).

Cap véc to chi phuong cua (P) la u,,(2,-3-1) va M,M;(0; —1; 3) nén mot

véc to phép tuyén cia (P) 1a Apy = [GAZ ;M 2M3] = -2(5: 3; 1).

Phuong trinh mit phang (P) chita hai dudng thang A, va A, Ia
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5(x+2)+3(y-1)+1(z-3)=0<=5x+3y+z+4=0.
3. Vi (P) chtra duong thing A, nén (P) di qua hai diém thugc A, la diém
M,(0; —1; —1) va N,(1; O; 0).
Phuong trinh mit phang (P) qua M, c6 dang
a(x—-0)+b(y +1)+c(z+1)=0, a® +b*+c? >0.
Vi (P) qua N; nén c=-b-a.
Mit ciu (S) c6 tam 1(4; —1; —2) va ban kinh R =+/14.
(P) tiép xtic v6i (S) khi va chi khi d(I; (P)) =R, hay
|4a+b0+( b-a).(— 1)| _ e
Ja® +b? +(-b-a)’
< a®+6ab+9b” =0 < a=-3b.
Chon b=-1 thi a=3; c=-2 nén phuong trinh mit phang can tim la
(P): 3x-y—-2z-3=0.
4. Dudng tr(‘)n‘giao tuyén c6 bér} kinh 16n nhét khi va chi khi duong tron d6
qua tam mit cau. Trc 1a mat phang (P) chia A; va di qua tam 1(4; -1, -2).

|52+ b| = \14(2a2 + 2ab + 2b?)

Ta ¢o U, (=2 3;1) vd IM,(-6; 2; 5) nén mot véc to phap tuyén cua (P) la

ey =[ Uy, s 1M | =(13; 4;14).
Phuong trinh mét phing can tim 1a (P): 13x +4y +14z-20=0.
5.Vi (P) chira duong thang A, nén (P) di qua hai diém thudc A, 1 diém
M,(-2; 2; 0) va N,(0; —-1; —-1).
Phuong trinh mat phang (P) qua M, c6 dang
a(x+2)+b(y-2)+c(z-0)=0, a? +b?+¢c*>0.
Vi (P) qua N, nén c=2a-3b.
Mit phing (P) cat mat cau (S) theo giao tuyén 1a duong tron co ban kinh

bang r = 2610 nén
210 49 7
d?(l; (P))=R2-r?=14-"—="=d(l; (P)) =—=.
(15 (P) 0 63(())\/6
Do _|pa—3b+(2a-3b).(-2)|

J_ Ja + b + (2a—3b)’

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/



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

Truy cap website: hoc360.net dé tai tai liéu dé thi mién phi

& \/6]2a +3b| = 7\/5a2 — 12ab + 10b?
218

< 221a® —660ab + 435b% =0 < a = 2b; azzb.

Néu a=2b thi chon b=1 ta c6 a=2;c=1 nén phuong trinh mit phing
(P): 2x+y+z+2=0.

Néu a= % b thi chon b=221 ta cé a=218; c=-227 nén phuong trinh mat

phang (P): 218x +221y —227z-6=0.
Vay c6 hai mit phang thoa man 1a
(P): 2x+y+z+2=0 va (P): 218x+221y —227z2-6=0.

CAC BAI TAP LUYEN TAP

Bai 1 Lap phuong trinh mit cu (S) biét

1. Mit cdu (S) c6 tam I(1;2;3) ban kinh R = /5

2. Mt cau (S) c6 tAm nam trén Ox va di qua A(1;2;1), B(3;1-2)

3. Mt cau (S) c6 tam | (3;-2;4) va tiép xtic voi
mp(P):2x-y+2z+4=0.

4. Mit cau (S)di qua C(2;—4;3) va cac hinh chiéu ctia C 1én ba truc toa do.
5. Mit ciu (S) cotam nam trén mp(Oxy) va di qua M(1;0;2), N(-2;1;1),
va P(-1;-1;1).

6. COtam |(6;3;—4) va tiép xuc v6i Oy

Bai 2 Lap phuong trinh mat cau (S), biét (S):
1.Cotam 1(1;1;2) Vétiép xucvoimp(P): x+2y+2z+1=0;

2. CO ban kinh R =3 va tiép xtic véi mp (P) : x + 2y + 22+ 3 = 0 tai diém
AL 1-3);

3. C6 tam nam trén duong thang d : X_32 = y;l = Z;:L va tiép xuc voi
hai mat phiang (P): x+2y-2z—-2=0Va (Q): X+2y—2z+4 =0;

4. Pi qua bdn diém A(0;1;0), B(2;3;1), C(-2;2;2) va D(1;-1;2);

5. C6 tam thuéc mp (P) : X+ y+ z—2 = 0 va di qua ba diém
A(2;0,1), B(1,0,0), C(1,1,1);
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6. CO tAm nam trén duong thang d : {X - ;2 va tiép xuc voi hai mit phang
y f—

(P): x-2z-8=0va(Q): 2x-z+5=0.

Bai 3 Trong khong gian véi hé toa do0 Oxyz, cho bon diém A (3; 3; O) ,

B(3;0;3),C(0;3;3),D(3;3;3).

1. Viét phuong trinh mat cu di qua bdn diém A,B,C,D.

2. Tim toa d6 tim duong tron ngoai tiép tam gidc ABC.

Bai 4 Lap phuong trinh mit cau S(I; R) biét
1. Mit cau c6 tam 1(2;3;1) va tiép xtic véi dudng thing
A X+2 y-1 z+1

1 2 -2
2. Mit cAu ¢6 tim 1(L1:3;5) va cht A': X—_12=VT+3=% tai hai diém A,B sao
cho AB =12.
3. Mit cau c6 tam thudc duong thing d: X122y13:Z;1, di qua
M(2:3:20) va tidp xtic voi d': XF4_Y+6_2+19

3 2 -2
Bai 5 Lap phuong trinh miat cau S(I, R) biét
X+2 y-1

z+1 ..z
= va tiep xuc
1 2 -2

v6i miat phang () : 3x+2y+2z-6=0 vamit phang

1. Mit cau c6 tam thuoc duong thang A :

(ag):2x+3y+2z=0

2. Mit cAu c6 tdm 1(1;3;5) va cit A': ;1 = :% tai hai diém A, B
sao cho AB =12

3. Mt cau c6 tdm thudc duong thang d : X%Z = ll = %3 di qua
4

X+2 y+2 z-

M (1;1;4) va tiép xtc véi d':
1 1 -4
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Bai 6 Trong khong gian voi hé toa d6 Oxyz, cho mit phang (P) c6 phwong trinh :

2Xx—2y—z-4=0 vamitciu(S): x> +y> + 22 —2x—4y—6z—-11=0.
Chung minh ring mét phang (P) cit mét ciu (S) theo mot dudng tron. Xac dinh
toa do tam va tinh ban kinh cia duong tron do.

Bai 7 Cho mat cau (S):(x —1)* + y* + (z — 2)* = 9. Chitng minh rang

1. Mit cau tiép xic v6i mat phang (P):2x +2y +z+5=0. Tim toa d¢ tiép diém
M.

2. Mit ciu cht duong thing A: = ;3 - yT_l - % ai hai diém phan biét. Tim toa

d6 céac giao diém do. ‘ ’ ﬂ

Bai 8. Lap phuong trinh mat cau S(I; R) tiép xuc vdi hai mat phang

(a,): 6x -3y —2z-35=0, (a,): 6x -3y —2z+63 = 0. Dong thoi mit cau
1. C6 mot tiép diém 1a A(5; —1; —1).

2. Qua hai diém B(1; 3; — 2), C(-1; 0; —3).

CAC BAI TOAN DANH CHO HQC SINH ON THI PAI HQC
Bai 9. Lap phuong trinh duong thang A biét
1. A song song v6i (P): X —y+2z=0 va cit duong thang A,; A, lan luot tai
A,B sao cho AB =2 VOiA, i=X=E, ) X—+1=X=Z—_1.
11 2 2 1 1
2. A thudc mit phaing (Q): x+y+z+2=0, vudng goc véi duong thing

d: x-3 Y= 2 _Z i o ddng thoi khoang cach tir giao diém cia d va (Q) dén

2 1 -1
A bing /42.
3. A qua diém C(0; 5; 0), vudng goc véi duong thang d, va tiép xic véi mit cau
(S) véi d, : x+1 y-1 2z .,
-2 2

(S): x®>+y?+7® —4x -6y —2z+5=0.

Bai 10. Cho mit cau (S): x2+y2+22+2x—4y+6z+m:0. Tim m sao
cho

1. Mit cau tiép xtc v6i mit phang (P): x—2y+2z-1=0.

2. Mt cau cit mit phang (Q) :2x—y—2z+1 =0 theo giao tuyén 13 mot
duong tron ¢6 dién tich bang 47 .
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X*t1_ Y _ 222 (i hai didm phan biét
-1 2 -2
A, B sao cho tam giac 1AB vuong (1 la tdm mat cau).

Bai 11. Trong khong gian v6i hé truc toa dd Oxyz

3. Mt cau cit duong thang A :

1. Cho dudng thang d 13 giao tuyén cta hai mit phang
(a):2x-2y—-z+1=0, (B):x+2y—2z—-4 =0 vamatcau (S) ¢

phuong trinh x? + y? + 22 + 4x -6y + m = 0. Tim m dé dudng thing d
cit mat cau (S) tai hai diém phéan biét A, B saocho AB =8.
2. Cho mit phang (P) 12X+ 2y+z-m? —3m =0 va mit cAu

(S): (x—1)2 +(y+1)2 +(z—1)2 =9.Tim m dé mat phang (P) tiép xuc

v6i mit cau (S). V61 m vura tim dugc hay xac dinh toa do tiép diém
3. Cho hai duong thing c6 phwong trinh

2 y+3 z-4 N L
A Xte Y+ _z- LAy y=1  (teR).
2 5 -1 z=10+t

Goi A,B lan luot 14 cac diém trén A,, A, sao cho AB vudng goc voi
A, VA A,. Lap phuong trinh mat cau tiép xtic voi A, tai diém A, tiép

xuc voi A, tai diém B.

Bai 12. Cho duong tron (C) la giao tuyén cua (@) :x-2y+2z+1=0 va
mit cau

(8): X2 + y2 + 22 —-4X+6y+62+17=0

1. Xac dinh tam va ban kinh cua duong tron (C) .

2. Viét phuong trinh médt cau (S') chtra duong tron (C) va c6 tam nam trén
(P):x+y+z+3=0.

Bai 13. Trong khong gian véi hé toa d6 Pé-cac vudbng goc Oxyz cho hai mat
phang song song c6 cic phuong trinh twong tng 1a: q
(P):2x-y+2z-1=0; (P,)):2x-y+2z+5=0 vadiém A(-1,11)
nam trong khoang giira hai mit phang d6. Goi (S) 1a mit cau bat ky qua A
va tiép xtic voi ca hai mit phang (P, (P,)

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/
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Truy cap website: hoc360.net dé tai tai liéu dé thi mién phi

1. Chung to rang ban kinh cua hinh cau (S) 12 mot hing sé va tinh ban kinh
do.

2. Goi | 1atdm cuia hinh cu (S) . Ching to rang | thudc mot dudng tron
¢d dinh. Xéc dinh toa d6 ctia tAm va tinh ban kinh cua duong tron do.
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