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» BAI €. PHUONG TRINH MAT CAU TRONG KHONG GIAN

@). Tom tat Kién thirc

B
1. Phurong trinh mat cau

@ Phwong trinh mat cau:

LOAI 1 LOAI 2
Phuong 2 2 2 _ 2 2, 22,2
Trinh (x—a) +(y—b) +(z—c) =R x“+y +z°—2ax-2by—2cz+d=0
Tam | Lay hé so ty do trong ngodc +—1. Lay hé so trude x;y;z +-2.
Xac
. Bad ) R+ +2-d.
Dinh fm Lay can bac 2 vé phai. X R . LSS S

Kinh Diéu kién ton tai: a’° +b* +¢* —d>0.

2. Vi tri twong doi
@ Giira mat cau va diém:
© Trong khong gian Oxyz, cho di€ém M va S(I;R). Khi do:

Diém
Nam ngoai Nam trén Nam trong
SIMn(S)=H | ©@IMn(S)=M=H | <IMn(5)=0
IM >R IM=R IM <R

Mat cau




@ Giira mat cau va mit phang:

© Trong khong gian Oxyz, cho (a) t:Ax+By+Cz+ D=0 va S(I;R) . Khi dé:

Mt
cau

Mit phang
Khong cit Tiép xiic Cit theo giao tuyén la duong
() (S)=2 | < (a)n(s)={M) fron
= (a)m(S)=C(I';r)
d(I;(cz))>R d(I;(a)):R d(I;(a))<R

< Mat phang tiép
xtic mat cau tai
diém M.

& () cdt mit cau theo giao
tuyén la duong tron cé tam I'
va ban kinh 7.

Rz\/r2 +d° (I;(a)) .

_____________________

N

i

@ Giira mat cau va mat phang:

© Trong khong gian Oxyz, cho A: > ;XO - y_by“ - Z_CZO va S(I;R). Khi dé:
Duong thing
Khong cit Tiép xiic Cit tai hai diém A;B
& AN(S)=2 & An(S)={H) < An(S)={4;B}
d(I;A)>R d(I;A)=R

Mt
cau

& Puong thang tiép
xUc mat cau tai diém H




(B. Phan dang toan co ban

+Dang @: Xac dinh tam - ban kinh - nhan biét phwong trinh mit cau

& Phuong phdp

LOAI1 LOAI 2
Phuong Trinh (x—a)2+(y—b)2+(z—c)2 =R? x*+y?+z° —2ax—2by—2cz+d =0
(1) Hésd trude x,y,z bangnhauva | (1) Hé sd trude %, 7, 2° bang
bang 1. nhau va bang 1.
Nhén xét (2) Heé s6 trwdc cac ngodc bang nhau | (2) Phuong trinh day du x?,y°, 2°
vabang 1. (3) Thoa man diéu kién ton tai
(3) V& phailahang s& duwong. Pab+ct—d>0
Tam | Lay hé s6 ty do trong ngodc +—1. Lay hé so trude x;y;z +-2.
Xac Pinh Bin | Ly can bac 2 vé phai. R=~a®+b*+c*—d.
Kinh Diéu kién ton tai: a° +b*+c¢* -d>0.
@ Dinh nghia S(I;R)={MIIM=R>0}.
©® Cho hai diém A, B cd dinh.
© Néu MA L MB thi tap hop diém M la mit cau (S)cd tam I 1a trung diém AB va ban
kinh R=27

w"Cac vi du minh hoa

Cau 1: Trong khong gian Oxyz, xac dinh toa dd tAm va ban kinh cac mat cau sau:

(1) (S):x* +y* +2° —2x +4y—62-2=0. (2) (S):(x—l)2+(y+2)2+z2 =9

Lovi giai

(1) (S): % +y* +2° —2x+ 4y —62-2=0.

Mit ciu (S):x* +y? +2° —2x+4y—6z-2=01a I(L,-2;3) va

R= \/12 +(-2) +3*—(-2) =4

(2) (S): (x—1)2 +(y+ 2)2 +z°=9



Mit cau (S):(x—1)2 +(y+ 2)2 +2z°=9 c6 toa dd tm I(1;,-2;0) va R=3.
Cau 2: Trong khong gian Oxyz, cho cac phuwong trinh sau:
(1) 2x* +2y? :(x+y)2 —2+2x-1-2xy (2) x* +y* +2° —2x+2y =0
(3) x* +y? +z* +2x -2y +1=0 (4) (x+y)2:2xy—zz+l—4x
C6 bao nhiéu phwong trinh mat cidu va mat ciu ddy nhin I(—l;l; O) lam tAm?
Lovi gidi
(1) 2x* +2y* :(x+y)2 —z% +2x-1-2xy
2x% +2y° = (x+y)2 —2+2x-1-2xy < 2x* +2y% = x* +y* + 2xy —z° + 2x —1-2xy
o+’ +2-2x+1=0< (x—l)2 +1y° +z° =0 khong 1a phwong trinh mit cau.
(2) X* +y*+z*—2x+2y =0
x*+y*+2*—2x+2y=0
Kiém tra: 12 +(—1)2 = 2> 0 12 phwong trinh mit cau, ¢ tm 1(1;-1;0).
(8) x* +y* +2z° +2x -2y +1=0
x*+y’ +2°+2x-2y+1=0.
Kiém tra: (—1)2 +1° —1=1>0 12 phwong trinh mit cu, ¢ tim I(-1;1;0).
(4) (x+y)2 =2xy—z° +1-4x
(X+y)2 =2xy-zZ'+1l-dx o XX +2xy+y° - 2xy+z° —1+4x =0 x* +y* + 2" +4x-1=0
Kiém tra: (—2)2 —(—1) =5> 0 la phwong trinh mat ciu, c6 tim I(—2;0;O) .

Viy, phwong trinh 1a phwong trinh mét cau va nhin

Cau 3: Trong khong gian Oxyz, cho cac phwong trinh sau:
(1) X¥*+y*+2°-2x=0 (2) x¥* +y*—z" +2x—y+1=0
38) 2x® +2y7 = (x+y) 22 +2x-1(4) (x+y) =2xy—2° -1

Cé bao nhiéu phwong trinh mat ciu?
Lovi giai

(1) x®*+y*+2°-2x=0



x*+y® +2z° —2x =0 c6 tm 1(1;0;0) va R =+/1"+ 0% + 0% =1 1a phwong trinh mit cau.
(2) X* +y? —z" +2x—y+1=0

x* +y° —z° +2x—y+1=0 khong 1a phwong trinh mit ciu vi hé s6 trudc z° khic hé so

trude x* va y°.
(3) 2x* +2y* = (x+y)2 —z°+2x-1
2x% +2y° :(x+y)2 —Z?+2x-1lo 22X’ +2y  =x" +y* + 2xy —z° +2x -1
& x? +y? +2z° — 2xy — 2x +1=0 khong 1a phwong trinh mit céu.
(4) (x+y)2 =2xy—z"-1
(x+y)2 =2xy-z' -1l +y* +2xy =2xy —2z° —1
< x* +y? +z° +1=0 khong la phwong trinh mat cdu vi x* +y* +z* +1>0Vx; y;z.
Cau 4: Trong khong gian Oxyz, cho hai diém A(O; O;—l) va B(O; 6;0). Chirng minh rang néu diém

M(x;y;z) théa man MA.MB=0 thi M thudc mot mit cau (S). Tim tAm va ban kinh

clia mat cau (S)

Lo giai
Ta cé Aﬂ:(—x;—y;—l—z) va ]\ﬁ:(—x;G—y;—z).
m.m=0<:>x2—6y+y2+z+z2 =0 x’+y*+z° -6y +z=0.

Khi d6 theo dang mat ciu thita c6: a=0,b=3,c= —% vad=0.
Xét a2+b2+c2—d=3277>0.
Viy tdp hop diém M 1a mat ciu c6 tAm I[O; 3;—%}, ban kinh

R=~a?+b*+c* - :@.

Cau 5: Trong khong gian Oxyz, cho hai diém A(—Z; 2; —2); B(3; —3;3). biém M trong khong gian
théa man MA _ E Tinh d6 dai OM 1én nhét.
MB 3

Lovi giai



Goi M(x;y;z).

Ta co MA_2 < 3MA =2MB < IMA? = 4MB?
MB 3

@9[(x+z)2+(y_z)2+(z+z)1=4[(x_3)2+(y+3)2+(z_3)1
o +y+27 +12x 12y +122=0 c>(x+6)2 +(y—6)2 +(z+6)2 =108.

Nhu viy, diém M thudc mat ciu (S) tam I(—6; 6; —6) va ban kinh R=+/108 = 6\/5.

Do d6 OM lén nhat bing OI + R = \/(—6)2 +67+(-6) +6v3=1243.

+Dang @: Mit ciu c6 tim va di qua mét diém
@ Phuong phdp

@ Trong khong gian Oxyz, viét phwong trinh mét cau (5)

Loai Phuwong phap

Ttr gia thiét ta da cé sdn tam I va ban kinh R.
Tam I(a;b;c) va ban kinh R. , , ,
Phuong trinh (S):(x—a) +(y-b) +(z—c) =R®.

» Ban kinh mét cau

Tam I(a;b;c) va qua dié’mM(xo;yo;zo). R:IM:‘M‘:\/(xo—a)2+(y0—b)2+(zo—c)2 .

»> Mat cau cd tam I(a;b;c) vaban kinh R=IM.

#"Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz, viét phwong trinh cac mat cau sau:
(1) Tam I(-1;2;-3), ban kinh R =3 (2) Tam I(0;-4;1) dwong kinh bing 4.
Loi giai
(1) Tam I(-1;2;-3), ban kinh R =3
Phuwong trinh mat cau tim I(—l; 2; —3), ban kinh R=3 1a: (x+1)2 + (y - 2)2 +(z +3)2 =9
(2) Tam 1(0;-4;1) duong kinh béng 4.
Puong kinh ciia mat cAu bang 4 nén ban kinh R =2
Phuwong trinh ctia mit cau tAm I(O; —4;1) 1a x? +(y + 4)2 +(z —1)2 =4,

Cau 2: Trong khong gian Oxyz, viét phwong trinh cac mat cau sau:
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(1) Tam 1(-1;2;1) di qua gdc toa dé. (2) Tam I(1;2;3) di qua diém A(1;12).
Loi giai

(1) Tam I(-1;2;1) di qua gdc toa do.

Ban kinh cila mit cula R=10 =[1* +(~2)° +(-L)’ =6
Phuong trinh cia mat cau tdm I(-1;2;1) qua O lax® +y’ +2z° =6.
(2) Tam 1(1;2;3) di qua diém A(3;1;2).

Ban kinh clia mit ciu1a R =14 =07 +1* +12 = /2.

Phwong trinh cia mét cau tim I(l; 2;3) qua A(l;l; 2) le‘l(x —1)2 +(y - 2)2 +(z —3)2 =2.

+Dang @: Mit ciu c6 dwong kinh
& Phuong phdp
© Trong khong gian Oxyz, viét phwong trinh mét cau ()

Loai Phuwong phap

Nhéan M(xM;yM;zM)Vé N(xN;yN;zN) » Goi I 1a tAm mat cau (S)

lam duong kinh =1 la trung diém cua MN

jI(xMHN Yty 2y +ZNJ.

4 4

2 2 2

» Béan kinh méat cdu R = @ =IM.

#"Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz, cho hai diém A (1; 0; —3) va B(3; 2,'1). Phuwong trinh mat ciu dwong
kinh AB la?

Loi giai
N o 2 2 2 AB
Goi I latrung diém cua AB=\/(3—1) +(2—0) +(1+3) =2\/6:>R=7=\/g-
xlzxAerB:E:Z
2 2
Khido |y, =Yat¥s 2021 _ 1(21,1).
2 2
zI:ZA+ZB :—3+1:_1
2 2

Phwong trinh mat ciu cin tim: x* +y° +z° —4x—2y +2z =0.



Cau 2: Trong khong gian Oxyz, cho hai vecto AO = (—1; —2;3) va BO = (—7; —4; —5). Phwong trinh
mat cdu dwong kinh AB 1a?
Loi giai
Taco A—O.(—l;—2;3) = A(l; 2; —3); Fd(—?;—4;—5). = B(?; 4;5).

Phwong trinh mat ciu dwong kinh AB thi tAm la trung diém cta AB =1 (4; 3;1)

Ban kinh R = 8 — \/(7_1)2 +(4-2) +(5+3)  Ji0a

2 2
Phuwong trinh mat cau (x - 4)2 + (y —3)2 + (z —1)2 =26

Vay phwong trinh mat cau (S) (x—4)2 +(y—3)2 +(z —1)2 =26

+Dang @: Mit ciu qua 4 diém khong d6ng phang
& Phuong phdp
@ Trong khong gian Oxyz, viét phwong trinh mét cau ()

Loai Phuong phap
Di qua 4 diém A;B;C;D khong dong » Goi I (a ;b ;c) la toa d6 tdm mat cau can tim.
phéng . 7
> Mat cau (S ) di qua 4 diém
IA* =1B°
< IA=IB=IC=ID < {IA*=IC* =>toadd I.
IA® = ID?

»> Mat cau cd tam I(a;b;c) vabankinh R=1IA.

#"Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz, néu mét cau. (S) di qua bén diém M(Z; 2; 2),N(4; 0; 2),P(4; 2;0)
va Q(4;2;2) thitdm I cua (S) c6 toa d6 1a?
Lovi giai
Goi phurong trinh mit ciu: (S): x° +y* +z° + 2ax + 2by + 2cz +d =0 (az +b2+ct—d> O).
Vi M,N,P,Qe (S) nén ta co6 hé phwong trinh

22 4+2°+2° +4a+48b+4c+d=0 (4=-3

4 +0°+2°+8a+4c+d=0 b=-1 .

s = 31(3;1;1) la tAm mat cau (S)
4°+2°+0°+8a+4b+d=0 c=-1

4 +2°+2°+8a+4b+4c+d=0 d=38



Cau 2: Trong khong gian Oxyz, cho 4 diém A(2;0;0) , B(0;2;0),C(0;0;2), D(2;2;2). Viét phwong

trinh mat ciu (S) ngoai tiép tir dién ABCD.

Lo giai

Goi phwong trinh mit cdu c6 dang x* +y° +z° + 2ax + 2by + 2cz +d =0.

Vi mat ciu ngoai tiép tir dién ABCD nén toa d6 cac diém A,B,C,D e (S)

444a+d=0
. |4+4b+d=0

Ta co: =
44+4c+d=0

12+4a+4b+4c+d=0

a=-1
b=-1
c=-1
d=0

Suy ra phwong trinh mat ciu 1a x* +y* +z° - 2x -2y -2z =0.

+Dang @: Mit ciu c6 tam thudc dwong thing/mit phing

& Phuong phdp

@ Trong khong gian Oxyz, viét phwong trinh mét cau ()

Loai

Phuwong phap

Tam Ie(P) vadiqua A;B;C.
V6i (P):ax+pB.y+v.z+6=0 hodc (P) la
cdc mdt phang (Oxy),(Oxz),(Oyz).
@ Nhan xét:
Trong truwong hop I € mot trong cdc
mdt phing (Oxy),(Oxz),(Oyz) bai

todn sé don gian hon.

> Goi I(a;b;c) 1a tAm mat cau

» Tacd Ie(P)= aa+Bb+yc+6=0(1).
> Mat cau (S) di qua ba diém A;B;C
IA* = 1B (2)
IA*=IC* (3)

> Tix (1);(2) va (3)=1 lathoa hé:

<:>IA—IB—IC<:>{

aa+pPb+vyc+6=0
IA® = IB?
IA* =1C?

»> Mat cau cd tam I(a;b;c) vaban kinh R=1IA.

=toado I.

Tam I ed vadiqua A;B.

Voi d: 220 Y Yo _Z7%0 piose d 1 cic
a b c
truc Ox;0y;0z.
@ Nhan xét:
Trong trwong hop I € mot trong cdc
truc Ox;0y;Oz bai todn sé don gidn

hon.

> Goi I(a;b;c) l1a tAm mat cau
> Taco led= I(x0 +at;y, +bt; z, +ct).
> Viét IA;IB theo ¢ va tinh d6 dai |IA

7

:
» Mt cau (S) di qua hai diém A;B
@1A=IB@‘E‘=‘E§‘:>1&=?.

> T t=?=toado I.

» Mat cau cd tam I(a;b;c) vaban kinh R=1IA.

10



=~Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz, cho mat cau (S) di qua 2 diém A(l; 2;3),B(2; 0; —2), va c6 tAm
nam trén truc Ox . Viét phwong trinh mit cau (S )?
Loi giai
Vi méat cdu c¢6 tAm I thudc truc Ox nén tdm cé dang I(x; 0;0) .

Vi mat cau di qua A(1;2;3),B(2;0;-2), nén IA = IB < IA® = IB?
<:>(1—x)2+4+9:(2—x)2+4<:>2x:—6<:>x:—3 = IA=~42+224+3 =/29.

Do d6 phwong trinh mat ciu la (x+3)2 +y?+27 =29,

Cau 2: Trong khong gian Oxyz, tim ban kinh mat cdu qua 2 diém A(3; -1 2) , B(l;l; —2) va co tam

I thuoc A:£=y—_1=i?
2 1 -1

Lovi giai
IA=(261+£t)

—

Vi mit ciu c6 tAm I thudéc A nén I(2t;1+t;—t) =
IB=(1-2t;t;-2+t)

Vi mat cu di qua hai diém A(3;-1;2), B(1,1,-2), nén IA=1B

= (21‘)2 +(1+1E)2 +(—1E)2 = (1—21&)2 +(t)2 +(—2+t)2

S M4+12=0t=-3= IA:\/(—6)2+(—2)2+(3)2 ~7.

Cau 3: Trong khong gian Oxyz, viét phwong trinh mat cau di qua 3 diém

A(-2;3;3),B(-11;2),C(4;2;2) vac6 tAm nim thudc mat phing (Oyz).
Lo giai
Vi mit cau c6 tim I thudc mat phing (Oyz) nén tim c6 dang I(0;b;c).
Vi mit cau di qua ba diém A(-2;3;3), B(-1,1;2),C(4;2;2) nén ta cé:
IA=IB=IC=R< IA*=IB’=IC* =R’
N {4+(3b)2 #(3=c) =1+(1-b) +(2-c
1+(1-b) +(2-c) =16+(2-b) +(2-¢)

{40+9—6c+c2:65+4—4c+c2
b=9

11



b=9 b=9

—2c=20 _[c=-10
@{ @{ = 1(0;9;-10), R =1A =/4+36+169 =~/209 .

Phuwong trinh mt cau 1a x° + (y —9)2 + (z +1O)2 =209.

+Dang @: Mt ciu tiép xtic dwong thing/mit phing

@ Phuong phdp

@ Trong khong gian Oxyz, viét phwong trinh mét cau ()

Loai

Phuwong phap

Tam I(a;b;c) va tiép xuc véi (P)
Vi (P): Ax+By+Cz+D =0 hoic (P) la
cdc mat phing (Oxy),(Oxz),(Oyz).

@ Nhan xét:

Trong trwong hop 1 tiép xiic mot trong
cdc mat phing (Oxy),(Oxz),(Oyz) bai

todn sé don gidn hon.

» Ban kinh mat cau
|Aa+Bb+Cc+D)|

(o) P

Tiep xuc (a)

R = d(I, Oxy \/2 Tiep xuc (Oxy)'
d(I Oxz ): \/E Tiep xuc (Oxz)

(

(0xy))

(Oxz)

I (Oyz) \/E Tiep xuc (Oyz)
(

> Mat cau tam I(a;b; c) va ban kinh R=d(1;(a)).

Tam I(a;b;c) va tiép xuc véi A.

Voi A0 YTV _Z7 %0 pose Al
a b c

cdc truc Ox;0y;0z.

# Nhan xét:

Trong trwong hop 1 tiép xiic mgt trong
cdc truc Ox;0y;Oz bai todn sé don

gian hon.

#"Cac vi du minh hoa

» Ban kinh mét cau

o]
d(I A) = H Tiep xuc A
u
R= d(I,Ox)—Jy,+z Tiep xuc Ox -
d(I Oy —Jx +z° Tiep xuc Oy
_d(I,Oz) = x> +y> Tiep xuc Oz

» Mt cau tam I(a;b;c) vaban kinh R=d(I;A).

Cau 1: Trong khong gian Oxyz, viét phwong trinh mat cau tdm I (1; -2 ;1) va tiép xuiic véi mit phang

(Oxy).

Lovi giai

Do mit cau (S) tiép xtc (Oxy) :de(l;(Oxy)):\/E:\/@:l.

Viy phwong trinh mat ciu cin tim: (x —1)2 + (y + 2)2 + (z —1)2 =1.

12



Cau 2: Trong khong gian Oxyz, tim ban kinh mit ciu di qua diém B(1;3;0) va tiép xiic véi (Oyz)
tai M(0;3;-2).
Lori giai
Goi I(a;b;c)la tim mat cau (S).
Vi (S) tiép xiic véi mit phing (Oyz)tai M(0;3;-2)
Nén hinh chi€u cta I 1én mit phing (Oyz) 1a H(0;b;c) trung voi M.

Dodé b=3,c=-2va I(a;3;-2).
2 2 2 ) 5 5
IB* =IM* < (a-1) +4=a <:>—2a+5=0<:>a=§:>I(§;3;—2].

Cau 3: Trong khong gian Oxyz, cho ba diém A(l;— 2;—4), B(2;3;4),C(3;5;7). Tim phwong trinh
mat cu c6 tAm la A va tiép xtc véi BC.
Loi giai

AB=(1;5;8), BC=(1;2;3) =| AB;BC |~(-1,5;-3)

[48:5]

pd

Mt ciu ¢6 tim 1a A va tiép xic véi BC = R=d[ A;(BC)|=

(62}

2

Vay phwong trinh mat can tim la: (x —1)2 + (y + 2)2 + (z + 4)

N

Cau 4: Trong khong gian Oxyz, cho B(1;1;9), C(1;4;0). Mit ciu (S) di qua B va tiép xdc voi
(Oxy) tai C c6 phuwong trinh 1a?
Lovi giai
Goi I(a;b;c)la tAm mét cau (S).
Vi (S) tiép xtic véi mat phang (Oxy)tai C(1;4;0)
Nén hinh chiéu ctia I 1én mét phang (Oxy) 1a H(a;b;0) trang véi C.
Dodb a=1,b=4va I(l;4;c).
IB? =IC* =3 +(c-9) =c? = -18c+90=0 & c =5.
Vay phwong trinh mat can tim la: (x—l)2 + (y —4)2 +(z —5)2 =25.

+Dang @: Mit ciu cit dwong thing/mit phing
Phuwong phdp

13



Trong khong gian Oxyz, viét phuong trinh mt cau (S)

Loai Phuong phap
Tam I(a;b;c) va cat (P) theo giao tuyén > Tinh d(I ( )) ‘Aa+ Bb+Cc+D‘
in S(a))=
1a dudng tron tm I’ ban kinh 7. JA2+B2+C?

Vi (P): Ax+By+Cz+D =0 hoic (P) la
cdc mat phing (Oxy),(Oxz),(Oyz).
# Nhan xét:

Trong trwong hop 1 tiép xiic mot trong
cdc mdt phang (Oxy),(Oxz),(Oyz) bai

todn sé don gidn hon.

» Ban kinh: R® =d*(I;(a))+r* = OH” + HM”

» Mat cau tam I(a;b;c) va ban kinh R.

Tam I(a;b;c) va cit A tai A(xA;yA;zA),

B(x,;y,:2,) va H la trung diém AB.

Voi A0 YT Y0 _ZT %0 pose Al
a b c

cdc truc Ox;0y;0z.
@ Nhan xét:

Trong trwong hop 1 tiép xiic mot trong
cdc truc Ox;0y;Oz bai todn sé don

gian hon.

#"Cac vi du minh hoa

]
» Tinh d(I;A)=*———=
u
2
> Ban kinh: R =d?(I;(a))+ AH? = OH" 48
4

»> Mat cau tam I(a;b;c) va ban kinh R:d(I;A).

Cau 1: Trong khong gian Oxyz, cho mat cdu (S) :(x - 2)2 + (y + 3)2 + (z - 4)2 =25. Mit phang (Oxy)

cat mat cu (S) c6 giao tuyén 1a mot dudng tron cé ban kinh bang bao nhiéu?

Lovi giai

Mat cau (S) co tAm: 1(2;—3; 4),R=5.

Goi H 1 tAm duwong tron cat nén H 1a hinh chiéu cda L. Vay H(Z; -3 O) .

Ban kinh duong tron: r = JR? —[H? =+/5? —4? =3,
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Cau 2: Trong khong gian Oxyz, cho diém 1(2; 4;1) va (P) :X+y+z—4=0.Tim phwong trinh mat
cau (S) tAm I sao cho (S) cat (P) theo duwdmng tron c6 dwong kinh bang 2
Lo giai
|2+d+1-4)
e

Goi R 12 ban kinh mit cau, ta c6: R? = 42 (I,(P))+r2 —34+1=4.

V3.

Ta co: d(I,(P))

:>(S):(x—2)2 +(y—4)2+(z—1)2 =4,

Cau 3: Trong khong gian Oxyz, cho diém A(—Z; - 4;5) . Phwong trinh nao duw¢i day la phwong trinh
cla mat cAu tAm 1a A va cit truc Oz tai hai diém B, C sao cho AABC vuéng.
Lovi giai
Do AB= AC nén AABC vudngtai A.
Goi H trung diém BC — AH=BH =HC.
Do d6 H la hinh chiéu ctia diém A 1én truc Oz.
Xét AABH: AB? = AH? + BH? = 2AH?

= R=AH2 =d(A,0z) 42 =[x, +y,2 N2 =210

Vay mat cau c¢6 phwong trinh: (x + 2)2 + (y + 4)2 + (z - 5)2 =40

Cau 4: Trong khong gian Oxyz, cho mat cau (S) co tdm I(l;—l; 2) va duong thang

d:x—;:L =_l1 =§. Puong thang d cat mit ciu (S) tai hai diém A va B véi AB=10.
Viét phwong trinh cia mat cau (S).

Loi giai
Goi H la trung diém AB tacé: IH = d(I,d)vé IH 1d.
H(l+t-tt) = IH = (K-t +5-2).

Vi IH Ld= IHu, =0t =1,

= H(2-31)=d(I,d)=1H=+2.

2
Xét AIAH: IA =+ AH? + [H? = /(%} +(J§)Z =27,

Viy phwong trinh mat ciu (S) : (x—l)2 +(y+1)2 + (z - 2)2 =27.

+Dang @: Vi tri twong d6i lién quan miit cau
& Phuong phdp
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Mt cdu
_ ‘ax[ <Pl A€, 4F d‘

Tinh d(I;(P)) va so sanh véi ban kinh R

")
Mt phing d(I;(P)) >R Mit phang khong cdt mat cau
d(I ; (P)) =R Mit phéng tiép xiic mat cau tai M
d(I;(P)) <R Mat phang cidt mit cau
4]
Tinh d(I;d)= T va so sanh v6i ban kinh R
u
Duong thang  d(I ;d)>R Puong thang khong cit mit cau
d(I;d)=R Duong thang tiép xiic mat cau
d(I;d)<R Duong thang cdt mat cau
Tinh IM va so sanh véi ban kinh R
0 IM >R Diém M ndim ngodi mit cau
Diem e s PURNVPIR
IM =R biem M nam trén mat cau
IM <R Diém M nam trong mit cau

=~Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz, cho mit ciu (S):x°+y*+z° —4x—2y+2z-3=0 va mot diém
M (4;2;-2). Xét vi tri cha diém M so véi mit cau (S)
Lovi giai
Tacod x° +y° +z° —4x—2y+22—3:O<:>(x—2)2+(y—1)2+(z+1)2 =9
= Mt cu (S)c6 tdm I(2;1;-1) vabankinh R=3
Ma IM =(2;1;-1)= IM=2* + 1 +(-1)* =6 <R.
Vay diém M nam trong mat ciu (S)
Cau 2: Trong khong gian Oxyz, cho mit ciu (S):x’+y*+2z° —2x—2y+2z-1=0 va mat phing
(P) :2x+1y—2z+1=0.Xét vi tri cia mt phang (P) so v&i mat cau (S)

Lo giai

Mt ciu (S) c6 tdm I(1;1;,—-1), ban kinh R = \/12 +17+(-1) +1=2.
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[21+1-2(-2)+

Véi (P):2x+y—2z+1=0 thi d(I;(P))= -2=R.
2?12 +(-2)
Vay mit phing (P) ti€p xic véi mit ciu (S).
Cau 3: Trong khong gian Oxyz, cho dwong thiang (A):x—;l=yT+2=_i2 va va mat cau (S):

x*+y* +2° —2x+2y—4z+2=0.58 diém chung ctia (A) va (S) 1a?
Lovi gii
Puong thing(A)di qua M(L;-2;0)va c6 mdt vecto chi phwongla ii = (1; 3 2)

Mit ciu (S) c6 tAim I(l;—l; 2) va ban kinh R=2.

e <]
Taco Mi=(0;L2)va [ii,MIJ - (8-21) = d(1,A)= _ /966

Vi d(I,A) >R nén (A) khéng cat mat ciu (S)
Cau 4: Trong khong gian Oxyz, cho mit cau (S) va mit phing (P) lan lwot c6 phuong trinh

X’ +y?+2z° —=2x+2y—2z-6=0, 2x+2y +z+2m =0. C6 bao nhiéu gia tri nguyén ctia m
de (P) tiép xuc voi (S)?

Lovi giai
(S) c6 tamla I(1;-1;1) va ban kinh R=3.
Do mit cAu () ti€p xiic véi mét phing (P) nén: d(I,(P)) =R

@‘2—2+1+2m‘ m=14

22 +22 477

Cau 5: Trong khong gian Oxyz, cho mat cau (S):(x—Z)2 +(y +1)2 +(z—1)2 =1va dwong thang

=3<:>‘2m+1‘=9<:{ .
m=-5

_ -2 ) . " .
A:x—1=y—=i. Gia tri cdia m dé A khong cat mat ciu (S) la?
1 m -1

Lovi giai

T phwong trinh dwong thang A va mit cau (S) ta co:
(L+t-2) +(2+mt+1) +(~t-1) =1

o (t-1) +(3+mt) +(t+1) =1 (m*+2)# +23mt+10=0 (1)
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D€ A khong cit mit cau (S) thi (l) vO nghiém, hay (1) c6 A'<OeomelR

+Dang @): Bai toan thuc té
Phwong phap

=~Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz (don vi ctia cac truc toa do la kilomet), mot tram thu phat song dién
thoai di dong c6 dau thu phat dwoc dit tai diém 1(6;-2;4).
(1) Cho biét ban kinh phu séng cta tram 1a 3 km. Viét phwong trinh mit cau (S) biéu dién

ranh gi¢i cia vung phu séng.

(2) Mot nguoi st dung dién thoai tai diém M(S; 2; —2). Hay cho biét difm M nam trong hay
nam ngoai mat cau (S) va nguoi do c6 thé st dung dwoc dich vu cda tram ndi trén hay
khong.

(3) Cau héi twong tw ddi véi ngudi st dung dién thoai & diém N (6;0;3).

Lori gidi
(1) Cho biét ban kinh phti séng ctia tram 1a 3 km. Viét phwong trinh mit cau (S) biéu dién
ranh gi¢i cia vung phua séng.

Tram thu phat s6ng dién thoai di dong c6 diu thu phat dwoc dat tai diém 1(6; -2; 4) .

Do d6 goi mat cau (S) c6 tAm 1(6; —2;4) va ban kinh R =3 nén c6 phwong trinh:
(5):(x—6) +(y+2) +(z-4) =0.

(2) Mot ngudri st dung dién thoai tai diém M(S,' 2; —2). Hay cho biét difm M ndm trong

hay ndm ngoai mat cau (S ) va nguoi dé cb thé sir dung dwoc dich vu cda tram néi trén

hay khong.

Tac6: IM =(-14;-6) = IM = \/(—1)2 +42+(~6)" =+/53km > R=3km.

= DPiém M nam ngoai mit ciu (S) va nguoi d6 khong thé str dung dwoc dich vu cia
tram noi trén.
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(3) Cau héi twong tw d6i véi ngudi stt dung dién thoai & diém N(G; 0;3) :
Tac6: IN =(0;2;-1) = IN = 0% + 22 +(-1)* = /5 km < R = 3k

= Diém N nim trong mit ciu (S) va nguoi dé co thé sir dung dwoc dich vu cia tram
nai trén.

C4u 2: Cong nghé ho tro trong tai VAR (Video Assistant Referee) thiét 1ap mot hé toa dd Oxyz dé
theo ddi vi tri cia qua bong M. Cho biét M dang nam trén mit sin c6 phwong trinh z =0
, dong thoi thude mat ciu (S):(x~32)" +(y~50) +(z—8) =100 (don vi d6 dai tinh theo

mét).

(1) Tim toa do tAm [ va ban kinh R clia mit cau (S)
(2) Tim toa d6 hinh chiéu vudng géc | ctiatdm I trén mit san.
(3) Tinh khodng cach tir vi tri M ctia qua bong dén diém .
Lori gidi
(1) Tim toa d6 tdAm I va ban kinh R cia mit cau (S)
Mat cau (S) c6 phuwong trinh: (S) : (x—32)2 +(y—50)2 +(z—8)2 =100 nén c6 tam
1(32;50;8) va ban kinh R =+/100 =10,
(2) Tim toa do6 hinh chiéu vudng géc | cta tdm I trén mit san.
Trong khong gian Oxyz, mit sdn c¢6 phwong trinh z=0 trung véi mdt phang toa do
(Oxy), suy ra hinh chiéu vuéng gbc cta diém 1(32;50;8) xudng mat sin c6 toa do
](32;50;0).
(3) Tinh khoang cach tir vi tri M clia qua bong dén diém | .

Trong tam giac vuong IJM , ta cé: ]_i = (0,' 0;8) =1]=8 IM=R=10.
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Suy ra: JM =/IM? - JI? =+/10? -8 =6.

Vay khoang cach ttr vi tri M cda qua bong dén diém | la 6m.

©. Dang toan rén luyén

+Dang @: Cau tric nghiém nhiéu phwong an lwa chon
Cau 1: Trong khéng gian Oxyz, cho mat cau (S) :x° +(y—4)2 +(z—1)2 =25.Toa d6 tam [ va ban
kinh R ctia mit cau (S) 1a
A. 1(0;—4;-1),R=25. B.I(0;—4;-1),R=5.
C.1(0;41),R=25.  D.I(0;4;1),R=5.
Loi giai
Chon D
M3t cdu (S) c6 tdm I(0;4;1) va ban kinh R =5.
Cau 2: Trong khong gian Oxyz, cho mat cAu (S): x* +y* +2z° —6x+4y—8z+4=0.Toadd tdm [ va
ban kinh R ctia mit cu (S) la
A.1(-3;2,-4),R=25. B. 1(3;-2;4),R=5.
C.1(3,-2;4),R=25. D.I(-3;2;-4),R=5.
Loi giai

Chon B

Mat cau (S) c6 tAm I(3;-2;4) va bankinh R= \/32 +(-2) +4 -4 =5.

Cau 3: Trong khong gian Oxyz, cho mit cAu (S):x* +y* +z° —4x+8y—2z-4=0.Toadd tam I va

ban kinh R cta mat cau (S) 1a



Lovi giai

Chon A

Mt ciu (S) c6 tim I(2;-4;1) va bankinh R = \/22 +(-4) +12~(-4) =5.

Cau 4: Trong khong gian Oxyz, cho mit cau (S): (x—l)2 +(y+ 2)2 +(z—3)2 =16. Piém c6 toa do
nao sau day nam trén mat cau?
A. (-1,2;-3). B. (,-2;-1). C. (1,-2,1). D. (1,-2;3).
Lo giai
Chon B
Thay toa d6 ctia cidc diém da cho vao phwong trinh mét cau ta dwoc diém c6 toa do
(1; -2; —1) ndm trén mit cau.
Cau 5: Trong khong gian Oxyz, cho mat cau (S) (X% + (y —1)2 +z° = 2. Trong cac diém cho dwdi day,
diém nao ndm ngoai mat cau (5)?
A. M(311) B. N(0;1;0) C. P(1,0;1) D. Q(1,10)
Lo giai
Chon C
Mt ciu () c6 tam I(0;1;0) va bankinh R=+/2.
Khoang cach tir cic diém da cho t&i tAim mat cau:
MI=+2=R; NI=0<R, PI=y3>R, QI =1<R.
Do d6 diém P nam ngoai mat cau.
Cau 6: Trong khong gian Oxyz, cho mit cdu (S):x°+y*+z° —4x—2y+2z-3=0 va mot diém

M (4;2;-2). Ménh d& nao sau day ding?

A.Diém M 1a tAm cua mit cau (S) B.Diém M nam trén mat cau (S)

C.DPiém M nam trong mit ciu (S) D. Diém M nam ngoai mit ciu (S)
Lovi giai

Chon C

Mt ciu (S) c6 tm I(2;1;—1) vabankinh R=3.

Khi d6 IM=\/(4—2)2 +(2-1) +(-2+1) =6 <R.

Vay diém M nam trong mat ciu (S)
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Cau 7: Phwong trinh nao sau diy la phwong trinh ctia mat cau?

A (x-1) +(y-3) +(z+2) =3. B. (x—1) +(y—3) +(z+2)" =-3.

C. (x—1)+(y-3)+(z+2)=9. D. (x—-1)+(y-3)+(z+2)=-9.
Loi giai

Chon A

Do phwong trinh mét cau cé dang (x - a)2 + (y - b)2 + (z - c)2 = R? nén vé phai ciia phwong
trinh1a R* >0
CAu 8: Diéu kién dé phwong trinh x° +° +z° — 2ax — 2by — 2cz +d = 0 1a phwong trinh mat cau?
A a+b+c—-d>0. B. a’ +b*+c® +d>0.
C.a°+b*+c*—d>0. D.a®+b*+c*-d>0.
Loi giai
Chon C
DPé phuwong trinh x°+y®+2z* —2ax—2by—2cz+d=0 1a phwong trinh mit ciu thi
a’+b*+c*-d>0

Cau 9: Trong cic phwong trinh sau, phwong trinh nao khéng phai 1a phwong trinh cia mét cau?

A P +yt+2° =1, B. X’ +y* +2° +2x+2y—4z+11=0.

C. xX*+y*+z°+2x+4y—4z-21=0. D. 2x* +2y* +2z° +4x+4y—-8z-10=0.
Lo gii

Chon B

Xét phwong trinh x° +y° + 2% +2x+ 2y —4z+11=0

N P S W I T
2 2

Coa=2——1;b-
2

Tac6 a’ +b° +c° —d :(—1)2 +(—1)2 +22-11=-5<0
Nén phwong trinh x° +y* +z° + 2x + 2y — 4z +11=0 khong 1a phwong trinh mit cau.

Cau 10: Trong cac phwong trinh sau, phwong trinh nao la phwong trinh cda méat cu tim [ (1 ;—2; 3)

ban kinh R=3

A (x-1) +(y+2) +(z-3) =3. B. (x—1) +(y+2) +(z-3) =9.
C. (x+1) +(y-2) +(z+3) =3. D. (x+1) +(y—2) +(z+3)" =9.
Lovi giai

Chon B
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Phwong trinh mjt cdu I(1;-2;3) ban kinh R=3 c6 dang (x—1) +(y+2) +(y-3) =9

Cau 11: Trong cac phwong trinh sau, phwong trinh nao la phwong trinh cia mat ciu tim
I(-1;2;-3) va di qua diém M(0;3;2)

A (x-1) +(y+2) +(z-3) =13. B. (x-1) +(y+2) +(2-3) =+13.

C (x+1) +(y—2) +(z+3) =27 D. (x+1) +(y-2) +(2+3) =27
Loi giai

Chon C

Tacé: IM =(L1;5)= R=IM =+/27.

Phuong trinh mit cau I(-1;2;-3), R= J27 ¢6 dang (x +1)2 +(y—2)2 +(z+3)2 =27.

Cau 12: Trong cac phwong trinh sau, phwong trinh nao 1a phwong trinh cia mat ciu tim 1(0;3;1)

ban kinh R=2

A X +y*+2°+6y+2z+6=0. B. x’+y°+2° +6y+2z-6=0.

C. x*+y°+2z°—6y—-2z-6=0. D. x* +y*+2z° -6y —2z+6=0.
Loi giai

Chon D

Do phwong trinh mit cdu c6 tim 1(0;3;1) nén —2a=0; —2b=-6; —2c=-2.

M:it khac ban kinh R =~a? +b2 +c2 —d =02 +32 +12—6 =2 nén gia tri d=6.

Cau 13: X4c dinh tdm va ban kinh cda mit cau x° +y° +z° +8x -6y +2z-10=0.

A.Tam I(-4;3;-1) vabankinh R=6. B. Tam I(—4;3;-1) va ban kinh R =36.

C.Tam I(4;-3;1) va bankinh R=6. D. Tam I(4;-3;1) vabankinh R=36.
Loi giai

Chon A

Phuong trinh x2+y2+zz+8x—6y+22—10:0 c6a=-4b=3,c=-1d=-10

Vay tAm ciia mit ciu 13 1(-4;3;-1), ban kinh R=+/16+9+1+10 =+/36 =6.

Cau 14: Trong khong gian Oxyz (don vi cia cac truc toa do la kilomet), mot tram thu phat séng
dién thoai di dong c6 dau thu phat duoc dit tai diém 1(—6;—-1;4). Cho biét ban kinh pht
song cda tram la 2km . Nguoi st dung dién thoai dirng & di€ém nao sau day thi sir dung

dwoc dich vu ctia tram ndi trén?
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A. A(-4;0;2) B. B(-5,-2;5). C. C(-6;2;2) D. D(0;-14)
Lovi giai

Chon B

Tacé [A=3>2IB=+/3<2,IC=+13>2,ID=6>2.

Vay nguoi dirng tai diém B nam trong mit ciu nén sé st dung duoc dich vu clia tram thu
phat séng dién thoai di dong.

Cau 15: Trong khong gian Oxyz (don vi cua cac truc toa do la kilomet), mot tram thu phat séng
dién thoai di dong c6 dau thu phat dwoc dit tai diém I(—6;-1;4). Cho biét ban kinh pht
song cua tram la 2km . Ngwoi st dung dién thoai dirng & diém nao sau diy thi Khong st
dung duoc dich vu cia tram noéi trén?

A. A(-5;0;3) B. B(-5;-2;5). C. C(-6;2;2) D. D(-7;-2;3)
Lo giai

Chon C

Tacéd IA=+3<2;IB=+3<2,IC=13>2,ID=+/3<2.

Vay ngudi dirng tai diém C nam ngoai mat cAu nén sé khong sir dung dwoc dich vu clia
tram thu phat séng dién thoai di dong.

Cau 16: Trong cac phwong trinh sau, phwong trinh nao la phwong trinh cia mat cau?

A X +y +2° +2x+2y—-2z+4=0 B. X’ +y*+2° +4x-2y+2z+6=0

C. x*+y* +2°+2x -6y +4z+14=0 D. x* +y* +2z* +8x—6y+2z-10=0
Lovi gidi

Chon D

Phuong trinh x° +y° +2* +2x+2y—2z+4=0 c6 a° +b* +c* —-d =-1<0.

Phuong trinh x° +y° +2z* +4x—2y+2z+6=0 c6 a’ +b* +c* -d =0.

Phwong trinh x* +y° + 2> +2x—6y+4z+14=0 c6 a’ +b*+c*-d =0.

Phuwong trinh x* +y° +z° +8x—6y+2z-10=0 c6 a’ +b* +c° —d =36 >0.

Vay phuwong trinh x* +y* +z% +8x — 6y +2z—-10=0 1a phwong trinh clia mt cau.
Cau 17: Trong cac phwong trinh sau, ¢6 bao nhiéu phwong trinh 1a phwong trinh ciia mat cau?

(). ¥* +y* +2*+4z-32=0 (ii). X* +y* +2* +2x+2y—2z+4=0

(iii). x* +y* +z* +2x -6y +4z-10=0 (iv). x* +y° +2z° +8x—6y+2z-4=0
A. 1. B. 2. C.3. D. 4.
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Lovi giai
Chon C
Phuong trinh x* +y* +2z°+4z-32=0 ¢6 a’ +b* +c* —d=36>0.
Phuwong trinh x° +y° +2* +2x+2y—2z+4=0 c6 a° +b* +c* —-d =-1<0.
Phuwong trinh x° +y° +2% +2x -6y +4z-10=0 c6 a*+b*+c*-d =24>0.
Phuwong trinh x° +y° +2* +8x—6y+2z-4=0 c6 a° +b* +c* —d =30>0.
Viay c6 3 phwong trinh la phwong trinh cdia mat cau.

Cau 18: Viét phwong trinh mét ciu c6 tim M (3;1; —4) va di qua diém N(l; 0;1).

A (x+3) +(y+1) +(z—4) =30 B. (x—3) +(y-1) +(z+4) =30
C. (x=3) +(y-1) +(z+4) =30 D. (x-3) —(y-1) ~(z+4) =30

Chon B
Tacé R=MN =+/30
Phwong trinh mét ciu (x—3)2 +(y—1)2 + (z + 4)2 =30

Cau 19: Trong khong gian Oxyz, cho diém 1(3; 4;2). Phwong trinh mat cau tdm [ va tiép xtic voi

truc Oz 1a

A (x-3) +(y—4) +(z—2) =16. B. (x-3) +(y—4) +(z-2) =4.

C. (x=3) +(y-4) +(z-2)" =5. D. (x-3) +(y—4) +(z-2)' = 25.
Lovi giai

Chon A

Goi H la hinh chi€u vudng gdc cta I 1én truc Oz, suy ra H(O; 0; 2) .
Tacé: HI=(3;4;0).

M3t ciu tAm [ va tiép xdc truc Oz c6 ban kinh:

R=d(I,0z)=HI =3 +4% +0? =5.

Suy ra phwong trinh mat cau: (x—3)2 +(y —4)2 +(z — 2)2 =25.

Cau 20: Trong khong gian Oxyz, cho (S): x* +y’ + 2 —4x—2y +10z-14 = 0. Mt phing

(P) :—x+4z+5=0 cit mit cau (S) theo mot dwong tron (C) Toa do tam H cua (C) la
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A. H(-3;1,-2). B. H(-7;1-3). C. H(9:1;1). D. H(3,1;-1).
Loi gii
Chon C
Mt cau (S) c6 tdm I(2;1;-5) va mit phing (P) c6 VTPT 7 =(-1,0;4).
Vi mit phdng (P) cdt mit cau (S) theo mot dwong tron (C) nén tdm H ca (C) 12 hinh

chiéu cta I 1én mit phang (P)

Puong thing IH qua I1(2;1;-5) va nhan 7i=(-1,0;4) 1a VICP c¢6 phuong trinh Ia

x=2—t
y=1  (teR).Khidé IHN(P)=H(2-1-5+4t).
z=-5+4¢

Taco —(2—t)+4(-5+4t)+5=0<t=1.Suyra H(L;,1;-1).

x—2

Cau 21: Trong khéng gian Oxyz cho dwong thing d: B y _z+d

-1 2
kinh R=5, ¢6 tdm [ thudc dwdrng thang d va tiép xtc véi truc Oy . Biétrang [ c6 tung

. Goi (S) l1a mat ciu cé ban

d0 dwong. Piém nao sau day thudc mat cau (S)?

A. M(-1;-2;1). B. N(3;2;-1). C. P(-52;-7). D. Q(5-2;7).
Loi giai

Chon B

Piém I thudc duwdng thing d nén I co toa do: I(2+t;—t; -1+ Zt)

Vi mat cau (S) ti€p xuc voi truc Oy nén d(I,Oy) =R< \/(2+ t)2 +(—1+ 2t)2 =5

t=2
A5t +5=5 & t

=-2
Voi t=2 taco 1(4;,-2;3).
V6i t=-2 tac6 1(0;2;-5).
Nén mit cau (S) c6 phwong trinh la: x? +(y— 2)2 +(z +5)2 =25.
Thay toa do cac diém trong cac phwong an vao phwong trinh mit ciu, nhan thiy diém
N(3;2;-1) théa man.

Cau 22: Trong khong gian Oxyz, mot thi€t bi phat séng dat tai vi tri A(S; O;O) . Vung pht séng ctia

thiét bi ¢4 ban kinh bang 5. H4i vi tri ciia di€ém nao sau day khong thudc ving phu séng
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cua thiét bi n6i trén?

A. M(5;0;0). B. N(3;2;-1). C. P(-131). D. Q(0;-2;0).
Loi giai

Chon C

Taco AM=2<R nén diém M thudc viung phi séng.

Tacéo AN = \/g <R nén diém N thudc ving pht séng.
Tacoé AP = \/% > R nén diém P khong thudc vung phi séng.
Tacd AQ= J13 <R nén diém Q thudc vung pht séng.

Cau 23: Trong khong gian Oxyz, cho t& dién OABC c6 toa do dinh A(m; m; 0), B(O; m; m),
C(m; 0; m). Biét tir dién OABC c6 ban kinh mit cdu (S) noi tiép béng @ Khi d6
phwong trinh mét cau (S ) la

1

A (x-1) +(y-1) +(z-1) ==, B. (x+1) +(y+1) +(z+1) = .

Wl
w

[N

C(x-2) +(y-2) +(z-2) ==. D. (x+2) +(y+2) +(z+2) ==.

Wl
w

Loi giai
Chon A

Vi OABC la tir dién déu, nén tAm I cua mét ciu noi tiép ti dién trung véi trong tim cua

tediéntaco 1| 2,1
2" 272

G 1a trong tAm tam gi4c ABC,G(%”,%”,%”) —IG= mT\E

Theo bai IG:T m=2.

my3 _ 3 _
3

Khi d6 tam 1(1,1,1).

[N

Phuwong trinh mdt cau (x —1)2 + (y —1)2 +(z —1)2 =_.

w

Cau 24: Trong khong gian Oxyz, cho mit cau (S):x% +y* +2° —4x+12y+6z+24=0. Hai diém
M, N thudc (S) sao cho MN =8 va OM? -~ON? =-112. Khoang cach tir O dén dudng
thang MN bang
A. 4. B.3. C. 24/3. D. /3.
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Loi giai
Chon B
Ta c6: (S) c6 tdm I(2;-6;-3) vabankinh R=5.

Tac6: Ol =(2;-6;-3) = Ol =7.

2
Goi H 1a trung diém MN:IH:JRZ—@ =3.

2 - \2 —_ RN
Ta c6: OM? —ON? :—112:>(OM) —(ON) :—112:>(OI+IM)

2

SN —\2
—(OI+1N) ~ 112
- 2&(%—&) ~_112 = OI.MN =56.

Ta lai ¢6: OI.MN = OLMN. cos(&,m) 56— cos(&,m) —1=sOI//MN.

Do OI//MN = d(O; MN)=d(I; MN)=1IH =3.
+Dang @: Cau tric nghiém ding, sai
Cau 1: Trong khong gian Oxyz, cho mit cdu (C):(x~1) +(y+2)° +2° =16.
(a) Piém A(1;2;-1) ndm bén ngoai mat cau (C).
(b) Piém B(0;0;1) ndm bén trong mit cau (C).
(c) Piém C(0;2;1) nim trén mit cau (C).
(d) Véi diém D(2;1;,-1),ta c6 ID < 4.
Lori giai
(a) Piém A(1;2;-1) ndm bén ngoai mit cau (C).
Tam 1(1;-2;0).
Taco (1-1) +(2+2) +(-1) =17>16 = diém A(L2;~1) ndim bén ngoai mit cau (C).
» Chon DUNG.
(b) Piém B(0;0;1) nim bén trong mat cau (C).
Tac6 (0-1) +(0+2) +1? =6<16 = diém B(0;0;1) ndm bén trong mt cau (C).
» Chon DUNG.

(c) biém C(O; 2;1) ndm trén mit cau (C)
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Taco (0-1)° +(2+2) +1° =18>16 = diém C(0;2;1) ndim bén ngoai mat cu (C).
» Chon SAIL

(d) Véi diém D(2;1;,-1),ta cé ID < 4.

Tacé ID = \/(2—1)2 +(1+2) +(-1) =+11<4.
» Chon PUNG.

Cau 2: Trong khong gian Oxyz, cho mat cau (S):(x+1)2 +(y—l)2 +(z+2)2 =9 c6 tdm [ va ban
kinh R.

(a) Phwong trinh mét cau (S) c6 tdm I(1;-12), ban kinh R=3.
(b) Piém A(O; 2; —3) nam trong mat cau.
(c) Piém ](1;2;3) nim ngoai mit cdu va khoang cich tir tim I dén diém ] bing J10.
(d) Khoang cach tir tAm I dén tAm mit cau (S’) x?+y? +(z —1)2 ~3 bing V2.
Lovi giai
(a) Phwong trinh mét cau (S) c6 tdm I(1;-12), ban kinh R=3.
Phwong trinh mjt cdu tam I(1,~1,2), bankinh R=31a (x—-1)° +(y+1) +(z—2) =9.
» Chon SAL
(b) Piém A(0;2;-3) nim trong mat cau.
Taco: (0+1)° +(2-1)" +(-3+2) =3=R=3, do d6 diém A nim trén mit cau.
» Chon SAL
(c) Piém ](1; 2; 3) nam ngoai mat ciu va khodng cich tir tAim I dén diém | bang J10.
Taco: (1+1) +(2-1) +(3+2) =30> R =3, do d6 diém ] ndm ngoai mit cau.
Va ﬁ=(0;3;1):>‘l_f‘ —J0* 132 +12 =10
» Chon DUNG.
(d) Khoang cach tir tim I dén tdm mat cau (S'): x% +y* +(z —1)2 =3 bing 2.
Mat ciu (S) c6 tAm I(l;—l;Z),

Mt ciu (S') c6 tam K(0;0;1),
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Khi d6 IK =(~1L-1)= ‘R‘ _ \/(—1)2 +24(-1) =322
» Chon SAIL
Cau 3: Trong khong gian Oxyz, cho mit ciu (S):x* +y®+z° —2x+4y+1=0 c6 tim I va ban kinh
R.
(a) Mit ciu (S) co tdm I(l; —2;0) va ban kinh R=2.
(b) Ban kinh ctia mit cau (S) 1a doan IM véi diém M (3;1;2).
(c) Mét cau (S) c6 dwong kinh AB véi A(0;1,-2) va B(2;-1,-4).
(d) Mit ciu (S) tiép xtic véi mat phang (P) ix+y—-z-2=0.
Loi giai
(a) Mit ciu (S) c6 tdm I(l; —2;0) va ban kinh R=2.
Mit cau (S):x® +y* +z° - 2x+4y+1=0 c6 a=1,b=-2,¢c=0,d=1
= tam I(1;-2;0) vabankinh R=va’+b"+c*—d =2.
» Chon DUNG.
(b) Ban kinh ctia mt cu (S) 1a doan IM véi diém M (1;,1;2).
Xét M(1;1;2): 1° +1°+2? —2.1+4.1+1=9 do d6 M khong ndm trén (5)
Vay ban kinh mit cau (S) khongla doan IM .
» Chon SAL

(c) Mt ciu (S) c6 dudongkinh AB v6i A(0;1,-2) va B(2;-1,-4).

. AB .
Mat cau (S) nhian AB lam dwong kinh thi - = R vatam [ latrung diém ctia AB.

Ta c6 E:(Z;—z;—z):s‘ﬁé‘:\/22+(—2)2+(—2)2 :2@:%:@7&12:2

» Chon SAL

(d) Mit ciu (S) tiép xtic véi mit phang (P):x+y—z—2: 0.

M3t ciu (S) tiép xtic v&i mat phang (P):x+y—z—2=0 <:>R:d(I,(P)).
[1+(-2)-0-2

Tacé d(I,(P))= _~\32R=2.
1 +22 +(-1)
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» Chon SAL
Cau 4: Trong khong gian Oxyz cho ba diém A(l; 0;0), B(O; 2,'0) va C(O; 0; 3). Khi dé

(a) Mat cau tAm B, ban kinh R =3 c6 phuwong trinh 13 x° +(y— 2)2 +z°=3.

(b) Mat cdu tdim A, di qua B c6 phwong trinh la (x—1)2 +y° +2° =5.

(c) Mat cau nhan BC lam dudng kinh c6 phwong trinh 1a x +(y —1)2 +(z —3)2 = % .
(d) Mat cdu tdm O va c6 ban kinh R=0G véi G la trong tim AABC, c¢6 phwong trinh
A x*+y*+2° _14
9
Lovi gidi
(a) Mit cAu tAm B, ban kinh R =3 ¢6 phuong trinh 1a x* + (y — 2)2 +z°=3.
Mit ciu tAm B, ban kinh R =3 c6 phwong trinh 1a x? +(y— 2)2 +2z°=9.

» Chon SAL

(b) Mit cau tAm A, di qua B c6 phwong trinh 13 (x—l)2 +y? +2° =5.

Ta c6 ban kinh mit ciula R= AB=+/5, nén phwong trinh mit ciu la (x —1)2 +y°+2z° =5

» Chon DUNG.

(c) Mat cau nhan BC lam dwdng kinh c6 phwong trinh 1a x +(y —1)2 +(z —3)2 = % .

Goi I 1a trung diém cda BC:I[O;l;gj, BC =\/173:>R:§.

2
Vay phwong trinh mit cau duwdng kinh BC 1a x* + (y —l)2 + (z - —j = 13 .

» Chon SAIL
(d) Mit cAu tAm O va cé ban kinh R=0G véi G la trong tAm AABC, c¢6 phwong trinh

1a x*+y*+2° =%.

Ta c6 G(%;%;l] =0G= g nén phwong trinh mat ciu can tim 1 x* +y° +2° = %

» Chon DUNG.
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Cau 5: Trong khong gian Oxyz (don vi trén mdi truc 12 mét), mot ngon hai ding (xem hinh vé)
dwoc dat & vi tri 1(25;30; 50). Mit ciu (S) mo ta ranh gidi cua ving phu sang trén bién

cuia hai ding, biét rang ngon hai ding d6 duoc thiét ké véi ban kinh pht sdng R =5km.

(Nguon:hups://shutterstock.com)

(a) M3t ciu (S) c6 phuong trinh 14 (x—25)° +(y—30)" +(2-50)" = 25.
(b) Piém A(1025;30;50) nam bén trong mit ciu (S) :
(c) M6t nguoi di bién & vi tri M (45; 60;50) thi c6 thé dwoc chiéu sdng béi anh sang cta
ngon hai dang.
(d) Mot nguwoi di bién & vi tri N (5125;30; 0) thi Khong thé dwoc chiéu sang béi dnh sang
cua ngon hai dang.
Loi giai
(a) Miit ciu (S) c6 phuong trinh 14 (x-25)" +(y—30)" +(2-50)" = 25.

Ta c6 mat cAu mo ta ranh gi¢i clia viung phu sang trén bién ctia hai dang, biét rang ngon
hai dang d6 dwoc thiét ké véi ban kinh pht sang R =5km =5000m , ¢6 phwong trinh la

(x-25)" +(y-30)" +(2~50)" =5000°.
» Chon SAIL

(b) Diém A(1025;30;50) nam bén trong mit ciu (S) :

Tacéd IA = (1025— 25)2 =1000 <5000 = R. Suy ra difm A nam bén trong mit ciu (S) :
» Chon DUNG.

(c) Mot nguoi di bién & vi tri M (45;60;50) thi c6 thé dwoc chiéu sang boi anh séng clia
ngon hai dang.

Ta c6 IM =~/20° +30° :10\/1_3 <5000 =R, suy ra difm M nam bén trong mat ciu (S)

Do d6 nguoi & vi tri M(45; 60;50) thi cé thé dwoc chiéu sang bdi dnh sdng clia ngon hai

dang.
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» Chon PUNG.
(d) Mot nguwoi di bién & vi tri N(5125;30; 0) thi khong thé dwoc chiéu sdng b&i dnh sdng

cia ngon hai dang.

Tac6 IN = \/51002 +(~50)" >5000 =R, suy ra diém N nim bén ngodi mit ciu (S).
Do d6 nguwoi & vi tri N(5125;30;0) thi khong thé dworc chiéu sdng béi dnh sang ctia ngon
hai dang.
» Chon DUNG.
Cau 6: Trong khong gian Oxyz cho hinh hop chit nhit OABC.O'A'B'C’ véi O la goc toa do,
A(2;0;0), C(0;3;0), O'(0;0;4).Taco
(a) Mt cau tdm O, ban kinh OA c6 phwong trinh 1a x* +° + 2% = 2.
(b) Mat ciu tdim A, di qua C c6 phwong trinh la (x— 2)2 +y°+2z° =13.
(c) Goi H la hinh chiéu vuéng gbc ctia O 1én (ACO’), mat ciu tim O di qua H c¢6
phwong trinh 1a x* + y% + 2% = o
(d) Mat cau di qua cac dinh cda hinh hop cé phwong trinh la
3Y 29
2 2
x-1) +ly——=| +(z-2) =—.
(1) +y-5] (-2 -5
Lovi giai
Gan hé truc Oxyz nhw hinh v§, ta c6 toa d cic dinh ctia hinh hop
Az

o'

¥
0(0;0;0), A(2;0;0); B(2;3;0),C(0;3;0), O'(0;0;4), A'(2;0;4); B'(2;3;4),C'(0;3;4)
(a) Mt cau tAm O, ban kinh OA c6é phwong trinh 1a x* +y° + 2% = 2.
Ta c6 OA =2, mit cidu tim O, ban kinh OA c¢é phwong trinh la x*+ y2 +z° =4,

» Chon SAL
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(b) Mit cdu tdim A, di qua C c6 phwong trinh la (x— 2)2 + y2 +z%=13.

Ta c6 AC*=0A*+0C?*=4+9=13=mit ciu tdm A, di qua C c6 phwong trinh la
(x—2)2 +y? +2z° =13.
» Chon PUNG.

(c) Goi H la hinh chiéu vuéng goc cia O 1én (ACO’), mat ciu tim O di qua H c6

phwong trinh 1a x* + y% + 2% = g

Ta cé (ACO’):%+%+%:1© 6x+4y+3z-12=0.

-12) 12 144
R=d(0O,(ACO'))= = . Vay phwong trinh mit cau x* + y> +z° =—
(O ) J36+16+9 /61 Y Patons Y 61

» Chon SAL

(d) Mat cau di qua cac dinh ctia hinh hdp c6 phwong trinh la
2 3Y > 29

x=-1) +ly——=| +(z-2) =—.

(x3f +{u-3) -2 -2

M3t ciu di qua cac dinh ctia hinh hop c6 tAm I 1a trung diém cia OB’ = I(l;g; 2) va cé

ban kinh R:%:@.

3Y 29
Phwong trinh mdt cau la (x—l)2 +(y—5j +(z—2)2 =

» Chon DUNG.

y_l Z_2 \ o 2

£—="— vamadt phan

= it phing

(P): 3x+y—-z-5=0.Mit ciu (S) c6 tAm | thudc duong thang d va cat mit phang (P)

Cau 7: Trong khong gian Oxyz, cho dwdng thang d: x =

theo giao tuyén la dwong tron 1én nhét c6 ban kinh r =5.

(a) Mat phang (P): 3x+y—z-5=0 c6 VTPT 7 =(3;1,-1).

(b) Toa dd tdng quat cta tdm I 1a (t;-1+2t;-2—t).

() d(L,(P))=3.

(d) Mat cau (S) c6 phuong trinh 1a (x-1)° +(y-3)" +(z-1)° = 25.
Lo gidi
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(a) Mt phing (P): 3x+y—z—-5=0 c6 VTPT 7i =(3;1;,-1).
(P):3x+y—z-5=0c6 VTPT la 7 =(3;1;-1).
» Chon DUNG.

(b) Toa d6 tong quat cia tim I la (t;—1+ 2t;-2— t).

Ta co: d:x:yT_lz%:ml: yil_:Zt ,teRled=1(t;1+2t;2—t)
z=2-t
» Chon SAL
(©) d(I,(P))=3.
Do giao tuyén ctia (S) va (P) la dwomg tron 16m nén I € (P)=d(I,(P))=0.
» Chon SAL
(d) Mt cau (S) c6 phwong trinh 1a (x~1)" +(y-3)" +(z 1) = 25.
Taco Ied=I(t;1+2t;2—t)
Theo gi thiét I =d ~(P) nén toa do diém I théa mén phwong trinh mat phéng (P)
Thay toa do diém I vao (P) taco:
3t+(1+2t)-(2-t)-5=0<6t-6=0<t=1=1(1;3;1)
Vi (S)~(P) theo giao tuyén 1a dwong tron 16m c6 ban kinh r =5 nén ta c6 ban kinh mit
u

ca (SlaR r=5.

Viy mét cdu c6 phwong trinh la: (x —1)2 + (y —3)2 + (z —l)2 =25.

» Chon DPUNG

+Dang €@: Cau tric nghiém tra 1oi ngian
Cau 1: Trong khong gian Oxy, tong tat ca bao nhiéu so tw nhién ctia tham s6 m dé phwong trinh
X’ +y?+2°+2(m—2)y—2(m+3)z+3m’ +7=0 la phwong trinh cia mot mit ciu.
Lovi giai

Tra loi: 6
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a=0

. b=m-2
Ta c6: c=—(m+3)
d=3m*+7

Phwong trinh trén la phwong trinh mat cau khi:
A+ +ct-d>0 & (m—Z)2 +(m+3)2 —(3m2 +7) >0
S -m*+2m+6>0 <:>1—xﬁ<ﬂ1<1+xﬁ.
Ma meN=me{0;1;2;3} .Nén 0+1+2+3=6
Cau 2: Trong khong gian Oxyz, cho diém A(1;m;1) va mit cu (S) c6 phuong trinh
x*+y? +2z° —2y+4z-9=0. Tap c4c gid tri cha m dé difm A ndm trong khéi ciu c6
dang (a;b) véi a;b 1a cac s6 nguyén. Gia tri ctia a° bang.
Lo giai
Traloi: -1
Mit cau (S) ¢6 phwong trinh x° +y° +2z° -2y +4z-9=0.
Piém A(1;m;1) nim trong khéi cau (S) < 1 +m* +1> -2m+4.1-9<0
< m?-2m-3<0
oS me (—1;3) .
Vay a’ =1
Cau 3: Trong khong gian Oxyz, c6 bao nhiéu gia tri nguyén dwong m dé phuwong trinh
x* +y* +2z° —=2x—2y—4z+m=0 1a phwong trinh ctia mdt mit cau?
Lo giai
Traloi: 5
Tacéd: x°+y° +2° —2x—-2y—4z+m=0 <:>(x—1)2 +(y—1)2 +(z—2)2 =6-m.
bé phwong trinh trén la phwong trinh mat cdu thi 6-m>0 < m<6.
Viy gia tri nguyén dwong m cantimla 1,2;3;4;5.
Vay c6 5 gia tri thda dé.
Cau 4: Trong khong gian Oxyz, cho mat cau (S) co tam I(l; -3; 2) va di qua A(5; —1;4) c6 dang
(x—a)2 +(y—b)2 +(z—c)2 = R®. Tinh gi4 tri biéu thitc T =a+b+c+ R>.
Lo giai
Traloi: 24
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Tam 1(1;,-3;2)

Bénkinh R=IA=+16+4+4=+24

Vay phuong trinh mit ciu (S): (x—1)" +(y+3) +(z-2) =24.
Taco: a+b+c+R? =1+(-3)+2+24=24.

Cau 5: Trong khong gian Oxyz, cho ba diém A(l; 2; —4), B(l; —3;1), C(Z; 2;3). Tinh dwong kinh [
cla mit ciu (S) di qua ba diém trén va c6 tAm nam trén mat phang (Oxy) (Iam tron két
qua dén hang phan chuc).

Lo giai
Traloi: 10,2

Goi tAm mit cau la: I(x;y;0).

{AI=BI<:> \/(X—1)2+(y—2)2+42 :\/(X—1)2+(y+3)2+12
A= \/(x‘1)2+(3/—2)2+42 Z\/(x—2)2+(y—2)2+32

(y—2)2+42:(y+3)2+12<:> Y —dy+4+4% =12 +6y+9+1°
(x_1)2+42:(x_2)2+32 x*—2x+1+16=x>—4x+4+9

10y =10 =-2
P ot .Suyra I(-2;1;0)
2x=-4 y=1

Vay 1=2R=2,[(-2-1) +(1-2)} +4° =226 ~10,2.

Cau 6: Trong khong gian Oxyz, cho cac diém A(—Z; 2; —2), B(3; —3;3) va diém M khong c6 dinh

trong khong gian théa man ]]\\/I/I_z];l = % Khi d6 d6 dai OM 1&n nhat bang bao nhiéu? Lam

tron két qua dén hang phan chuc.
Loi giai

Traloi: 20,8
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Goi M(x;y;z).

Ta co: MA = 2 < 9MA? = 4MB°
MB 3

@9[(x+z)2+(y_z)2+(z+z)1=4[(x_3)2+(y+3)2+(z_3)1
o 4yl +22 +12x 12y +122=0

Suyra M thudc mit ciu (S) tim 1(-6;6;-6) ban kinh R=63.
Khi d6 OM, =d(O;1)+R =OI+R=6y3+613=12y3~20,8.

Cau 7: Trong khong gian Oxyz, khi phuong trinh
X’ +y* +2° —2(m+2)x+4my—2mz+7m* —1=0 la phwong trinh mt cau. Xac dinh m
dé mat cau c6 ban kinh 1én nhat.
Lo giai
Tra loi: 2

Phuong trinh x% + y* +2° = 2(m+ 2) x + 4my — 2mz + 7m* —=1=0 1a phwong trinh mt ciu

<:>(m+2)2+4m2+m2—(7m2—1)>0<:>—m2+4m+5>0 < -1<m<5.
Vi m e (~1;5) ta c6 mit ciu c6 ban kinh 13 R =—m? +4m+5 = \|—(m—2) +9.
Taco (m-2) 20= —(m-2) +9<9 < |-(m—-2) +9<3.
VAy, ban kinh mat ciu 16n nhit bang 3 khi m=2.
Cau 8: Trong khong gian Oxyz, cho diém I(l;— 2;3). Goi (S) 12 mat cau c6 tAm [ va cat truc Ox
tai hai difm A va B sao cho AB= 2\/5. Khi d6, phwong trinh mét ciu (S) c6 dang la
2 2 2 abc
x—a) +(y—b) +(z—c) =R tinh gid tricia P=—7?
(=) +(y-0) +(z- gt cia P~

Lo giai

Traleoi: -1,5
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A B

Goi H la hinh chiéu vuéng géc cua I 1én truc Ox = H(l;O;O) =IH= \/1_3
. 1
Ma HA = AB= NCY

Nén ban kinh mit ciu cin tim1a R=IA=+IH*+HA* =4.

2

Khi dé, phwong trinh mat ciu can tim la: (x —1)2 + (y + 2)2 + (z —3) 16.

a .
Vay gidtricta P=—=——+"—=—-—=-1,5.
y 8 1 R 4 5
x=1+t
Cau 9: Cho cic diém A(—2;4;1), B(2;O;3) va duong thing d: y=1+2t.Goi (S) la mat ciu di qua
z=—2+t

A, B va c6 tAm thudc duong thang d. Ban kinh cia mat cau (S) la R=a+/b, tinh gia tri
cia P=a+b?
Lo giai
Traloi: 6
Tam [ ed = I(1+41+2t;-2+t).
Al = (3+t;—3+ 2t;—3+t); BI = (—1+t;1+ 2t;—5+t) )
Vi (S) diqua A, B nén ta c6:

IA=IB& IA = 1B & (3+1) +(-3+2t) +(-3+1) =(-1+1) +(1+2t) +(-5+1)
S4=0o1t=0=1A=(3-3-3).

Suy ra, ban kinh mat cau (S) :R=IA= \/32 +(—3)2 +(—3)2 = 3\/5.

Vay gidtricta P=a+b=3+3=6.
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Cau 10: Trong khéng gian Oxyz, cho dwdng thing A: x_—21 = % = 2—12 va mit phang

(P):Zx—y+z—3:0. Goi mat ciu (S) c6 tim I(a;b;c) thudc A va tiép xdc voi (P) tai

H(1;-1;0). Khi d6 gié tri a* +b® +c* bang bao nhiéu?

Lovi gidi

Traloi: 14
x=1-2t

Ta c6: phwong trinh tham sd cia A 1a Jy=2t Vi IeA=1(1-2t;2t;2+t).
z=2+t

Mat ciu (S) c6 tAim I(l—2t;2t;2+t)eA va tiép xdc voi (P) tai H(l;—l;O) nén ta co:

[2(1-2t)-2¢+(2+¢)-3

= (2 +(-1-2t) (-2t

d(1,(P))=1H < T

& (-5t +1) =6(9t +8t+5) < ~201* ~58 ~29=0 &> t = 1.
t=—1:>1(3;—2;1) =>a=3,b=-2,c=1.

Vay a® +b° +c* =14.

Cau 11: Trong hé truc Oxyz cho trudc (don vi trén truc la mét), cho mot tram thu phat séng 5G co
ban kinh vung phu séng cua tram & ngwong 600m dwoc dat & vi tri 1(200;450; 60). Tim
gia tri 1&n nhit cda m (lam tron dén hang don vi) dé€ mot ngwoi dung dién thoai & vi tri
A(m+100;m+370;0) c6 thé sir dung dich vu clia tram néi trén.

Lovi giai
Traloi: 512
bé mét nguwoi dung dién thoai & vi tri A(m +100;m +370; 0) c6 thé str dung dich vu cua
tram thu phat séng 5G cé ban kinh vung phu séng ctia tram & ngwong 600m dwoc dat &

vitri 1(200;450;60) thi IA <600 < (n-100)" +(m-80)" +(~60)" <600’

180-+/712400 180++/712400
> .

< 2m* —360m —340000<0 < <m< >

180++/712400

Viy gia tri lén nhat cta m 1a 5 ~512.
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x-2 y-1 z-1
3 2 2
(Q):x+2y—22+4:0. Goi mat ciu S(I,R) c6 tdm [ thudc A va tiép xuc véi (P),(Q).

Cau 12: Trong khéng gian Oxyz, cho dwong thiang A: , (P) 1x+2y—-2z-2=0,

Khi d6 dwong kinh cia mit ciu cé gia tri bang bao nhiéu?

Loi giai

Traloi: 2
x=2-3t

Ta c6: phwong trinh tham s clla Ala <y =1+2t. Vil e A= 1(2—3t;1+ 2t;1+ 2t).
z=1+2t

Mat cau (S) c6 tAm I(2—3t;l+2t;1+ Zt) thudc A va tiép xic voi (P),(Q) nén ta co:

i(1()=4(1(2)

(2-3t)+2(1+2t)-2(1+2t)-2 |(2-3t)+2(1+2t)-2(1+2t)+4]
f— =
1427 +(-2) 1427 +(-2)

< |3t =|-3t+6|=t=1.
Suy ra mit cau (S) c6 tAim I(—1;3;3) va ban kinh R=1.
Vay dwong kinh ciia mat ciu (S) bang 2.

Cau 13: Mot qua béng ro dwoc dit & mot goc cia can phong hinh hop chir nhit, sao cho quéa béng
cham va tiép xtc v&i hai bire twdng va nén nha ciia cin phong dé thi c6 mot diém trén qua
béng c6 khoang cach lan lwot dén hai birc twong va nén nhala 17 cm, 18 cm, 21 cm (tham
khdo hinh minh hoa). Héi d6 dai dwong kinh clia qua bong bang bao nhiéu cm biét rang

qua béng ro tiéu chuin c6 dwong kinh tir 23 cm dén 24,5 cm? Két qua la tron dén mot chiv
s6 thap phan.

78 A7
21

Lovi giai

Traloi: 23,9
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Ta dat hé truc vao can phong sao cho cé hai birc twdng la mat (Oxz),(Oyz), va nén la
(Oxy).

z A

(@) L‘\‘
Vay bai todn dan dén viéc tim dworng kinh clia mit ciu tiép xiic véi 3 mit phing toa do va
chira diém M (17;18;21).

Ta c6 thé goi phwong trinh mat cau la (S) : (x—a)2 +(y—a)2 +(z—a)2 =a®,v6i a>0 (do
mit cAu tiép xic véi cdc mit phang toa ddo nén a=b=c=R).
Do M(17;18;21)(S) nén (17—a) +(18-a) +(21-a) =a®

1 =28—+/257
1=28++/257

Vi qua bong ré tiéu chuin cé dwong kinh tir 23 cm dén 24,5 cm nén a = 28—+/257 thda.

= 20%>-112a+1054 =0 <

Véy dwong kinh qua béng bing 22 =56 — 24/257 ~ 23,9(cm).
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