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“‘@;“ Tom tat kién thuc

1. Phuong trinh mat cau

# Phuong trinh mat cau:

LOAI 1 LOAI 2
Phuon 2 . ) , ...
Trinhg (x- a) +(y- b)Y +(z- ¢J =R X+ +Z - 2ax- 2by- 2cz+d =0
Ta Lay hé s6 tw do trong ngoac . . Y-
m At a1 9 ngoL L&y hé s6 trudc XYV + 2,
Xac Ba ' —
Pin a R=Va +bF +c-d
h K",n L&y can bac 2 vé phai. Diéu kién ton tai:
h

a+b+c-d>0

2. Vi tri tuong doi

# Gilra mat cau va diém:

© Trong khong gian Oxyz , cho diém M va SU; R). Khi

idé:
| Diém |
Nam ngoai Nam trén Nam trong
= IMn(S)=H = IMn(S)=M=H = IMn(S)=a
IM >R IM =R IM<R

Mat cau




¢ Gilta mat cau va mat phang:

(@):Ax+By+Cz+D =0 v S(I;R). hi

Mt
cau

tiép xic mat cau

tai diém M.

© Trong khéng gian Oxyz , cho ido:
Mat phang
Khéng cat Tiép xiuc Cat theo giao tuyén la
= @nE)=e | = @nE)=M et
= (a)n(s)=C(I;r)
d(1;(@))>R d(1;(a))=R d(1;(@))<R
< Mat phang - @

cat mat cau theo

giao tuyén la duong tron cé
tdm I" va bén kinh T,

R:Jr‘+a“(f;(a))

®

© Trong khong gian Oxyz ,cho @ b

Giira mat cau va mat phang:

0. X" X% _V-V,

Puong thang

Khéng cat Tiép xiic Cdt tai hai diém
_l4.R
= Dn(S)=e =DnE)={H | ap°0PNE)=AB
d(I;D)>R d(I;D)=R d(I;D)<R
§ < Pudng thang ti€p ne
Mat xUc mat cau tai diém R=,= +&(;D)
cau H = 4

\




®. Phan dang toan co ban

‘Dang ®: Xac dinh tam - ban kinh - nhén biét phuong trinh mat cau
# Phuwong phap

LOAI 1 LOAI 2

Phuon 2 > 3 " . s .
Trinhg (x- a)y +(y- b) +(z- ¢J =R X 4+ +2 - 2ax- 2by- 2cz+d =0

(1) Heé sé truse X Y ' bang

(1) Hé s6 truée Y% bing nhau nhau va bang 1.

va bang 1. > b O
2 £ ‘ L A < 1 uong trinh da
Nhan xét | (2) Heé s6 trudc cac ngoac bang . g 1 y du
nhau va bang 1. X,y .,z
(3) V& phai la hang s6 duong. (3) Thoda man diéu kién ton tai

aT+b+c-d=0

Ta | Lay hé s6 tu do trong ngodc 1. | Lay hé s6 truéc Y% + 2.

m
X.ac Ba | L&y can bac 2 vé phai. ReJd+b+c-d
Pinh n .
Kin biéu kién ton tai:
h a+b+c-d>0

. _ _ |
# Dinh nghia S(;R)=| M| IM=R>0, :
© Cho hai diém “B ¢ dinh.

© Néu MA LMB thi tap hop didm M 1a mat cau (S)cé tdm I 13 trung diém
AB
R="—

AB va ban kinh 2
=Cac vi du minh hoa

Cau 1: Trong khdéng gian Oxyz, xac dinh toa do tam va ban kinh cdc mat cau sau:

1) (5):x3+y3 +Z - 2X+4y- 6z- 2 =0. © (8):(x-1) +[y+2)’ +7 =0

Cau 2: Trong khdéng gian Oxyz, cho cac phuong trinh sau:

0 XY =(x+y) - 2 +2x- 1- 2xy (o) X +Y 42 - 2x+2y =0
@3) X+ Y +2 +2x- 2y+1 =0 @ (x‘*‘y): =2xy- Z +1-4x
I(-1;1;0)

Cé bao nhiéu phuong trinh mat cau va mat cau day nhan lam téam?



Cau 3: Trong khdéng gian Oxyz, cho cac phuong trinh sau:

) X +y+z-2x=0 ©) X4y - 2 +2x- y+1=0

(3 DX+ =(x+y) -z +2x- 1 n (x+y) =2xy-2*- 1

Cé bao nhiéu phuong trinh mat cau?

Cau 4: Trong khong gian O%Z, cho hai diém (%07 D) 5 Bl0:6:0)

M(x:y;z) MA.MB=0
©)

. Ching minh

rang néu diém thda man thi M thudc mot mat cau

(S)

. Tim tdm va ban kinh ctia mat cau

Cau 5: Trong khéng gian @, cho hai diém A '3535'3); B(3;- 3;3)

MA 2
khong gian thda man MB 3. Tinh dé dai OM14n nhat.

. biém M trong

‘Dang @: Mat cau c6 tam va di qua mét diém
# Phuwong phap

@ Trong khong gian Oxyz , Vi€t phuwong trinh mat cau ()
Loai Phuong phap
Twr gia thiét ta da c6 san tdm I va bén kinh R
Tam 1@P59) 43 ban kinh R. e aF (o B 2o o) -
Phuwong trinh XS @y bl e ol =
> Ban kinh mat cau
un 2 3 2
1abio) R=M =M =\[(x,- @) +(y,- b) +(z,- 9
Tam va qua diém )
M(x;;y, )

I(a;b;c)

> Mit cau ¢ tam va béan kinh R=IM

=Cac vi du minh hoa
Cau 1: Trong khbng gian OXYZ, \igt phuong trinh cdc mat cau sau:

I1(-1;2;-3)

(1) Tam , bén kinh R=3 () Tam 100;-4;1) dudng kinh bang 4

Cau 2: Trong khong gian Oxyz, viét phuong trinh cdc mat cau sau:

-1:2: , R R 9. ) . -
(1) Tam 1 1;2;1) di qua gobc toa do. (2 Tam 1(1;2;3) di qua diém A(I’I’Z).
‘Dang ©: Mat cau c6 duong kinh
# Phuwong phap
(S)

@ Trong khong gian Oxyz , Vi€t phuong trinh mat cau



Loai

Phuong phap

Nhan M(X,, ;¥ 2y va N(xy; Yy i2y)
lam duong kinh

(S)

> Goi I 1a tAm mat cau

= I 13 trung diém ctia MN
-7 Xy + Xy . Vs + Wy :zM +Zy

2 2 2
‘ R:Mh' _IM
> Ban kinh mat cau 2 .
=Cac vi du minh hoa
Oxyz A(1;0:-3) B(3;2;l).
Cau 1: Trong khong gian , cho hai diém va Phuong trinh mat
. . ., AB |
cau duong kinh la?
Oxy, A0 =(-1;-2;3) BO =(-7;-4;-5).
Cau 2: Trong khong gian cho hai vecto va
. AB
Phuong trinh mat cau dudng kinh la?
‘Dang ©: Mat cau qua 4 diém khong dong phang
# Phuwong phap
© Trong khong gian Oxyz , Vi€t phuong trinh mat cau ()
Loai Phuong phap
. .2 A:B;C;D A .B- . o L .
bi qua 4 diem khong > Goi I(a;b;c) la toa d6 tdm mat cau can tim.

déng phang

=Cac vi du minh hoa

Cau 1: Trong khdéng gian Oxyz’ néu mat cau.
M(2;2;2),N(4;0;2),P(4;2;0)

éQ@ﬂﬂ)

> Mat cau () di qua 4 diém
A* =[B°
= JA=IB=IC=ID = {JA* =IC" =
IA* =ID?
- toa do 1.

I(a;b;c)

> Mat cau c6 tam va ban kinh R=IA |

©)

. di qua bon diém

thi tdm I cda () c6 toa do la?



af)s s I8 NI s
Cau 2: Trong khong gian Oxyz' cho 4 diém A(z'o'o), B(O’Z’O),C(O’O”), D(z,z,z).

Viét phuong trinh mat cau () ngoai tiép t& dién ABCD

‘Dang ©: Mat cau c6 tam thudc duong thang/mat phang
# Phuwong phap

© Trong khong gian Oxyz , Vi€t phuong trinh mat cau ()
Loai Phuong phap
Tam I<(P) va di qua A;B;C > Goi Ia;b;c) la tAm mat cau
Véi (P):ax+by+gz+d=0 hodc (P) > Ta cé I€(P)= a.a+bb+g.c+d=0 (I).
la cdc mdt phdng (DW}’(DH]’(D}Q). > Mat cau (S) di qua ba diém A;B;,C
 Nhan xét: 1A* =B (2)
Trong truong hop 1€ mét trong = JA=B=IC={ = ()
cdc mdt phdng A =IC (3 _
(oxy).(0x2),(0y2) | .. . .
dom aidn b bai todn sé | 5 iy D) 43 =1 1 yon e,
on gian hon. ‘aa+bb+gc+d=0
IA* =IF° =
ILL'!.' =IC" toa do I.
> Mat cau co tam Ia;b;c) va ban kinh R=IA
A N A;B .h- .
Tam /€d va di qua . > Goi Ia;bsc) la tdm mat cau
XX _YV 0 4% Ied= I(x +at;y +bt;z +a)
d_ = = 2 = X-l J.}‘Ful J'z-l
Voi a b C hodc dig |~ Ta co i
. Ox;0y; 0z . IA:IB IA[;|IB
cdc truc VIR, > Vist 14718 theo t va tinh ¢ dai A
# Nhan xet: . (9 . A'B
Trong tru'é'ng hop Ie mot trong | > Mat cau Iu(}l q&a hai diém “*’
cdc truc Ox;0y;0z bai todn sé = IA=IB= |H‘ :‘[51 =t=?
don gidan hon. Chn X ’
> T t=?=toado I.
> Mat cau o6 tam T@P9 Ga ban kinh R=1A

=Cac vi du minh hoa
(S)

« V. 1Y ) T |
A(1:2:3),B(2:0:-2), va
(S)?

Cau 1: Trong khéng gian Oxyz' cho mat cau di qua 2 diém

c6 tdm nam trén truc OX. Viét phuong trinh mat cau



Cau 2: Trong khéng gian 9%, tim ban kinh mét cau qua 2 diém 2752,

x_y-1_z

B(;1;-2 N ~ ) 1
( ) vacotdm I thuoe 2 1 ~-12

Cau 3: Trong khéng gian Oxyz’ viét phuong trinh mat cau di qua 3 diém

Al-2;3;3),B(- 1;1;2 4.:2:2 N N A < 2
(-2;3;3), B(- 1;1;2),C(4;2; va c6 tam nam thudéc mat phang (Oyz)_
‘Dang @: Mat cau ti€p xtc duong thang/mat phang
# Phuwong phap
© Trong khong gian Oxyz , Vi€t phuwong trinh mat cau (S)
Loai Phuong phap
. Iabe) ... . ..(P > Ban kinh mat cau
Tam "7 va tiép xac vaéi . i | |
Aa+Bb+Cc+D| _
v (P):AX+By+Cz+D =0 hodc (P) d(I;(a))= NI e Tiep xuc(a)
la cdc mdt phdng (DX}F)’(DH)’(DW). R=|d(I;(Oxy)) :Jz_ Tiep xuc (Oxy)
# Nhan xét: d(1:(0x2)) :J}T Tiep xuc (Oxz)
Trong truong hop I tiép xic d(1-(ov) = Ti 0
mot trong cdc mdt phdng . (1:0y)=x; epxc W).
(0xy),(0x2) (Oy2) bai todn sé 1(a;b;c)

- > Mat cau tam va ban kinh
don gian hon.

R=d(1;(a))
- 1lap:d) . .. . .. > Ban kinh mat cau
Tam ~ ' va tiép xuc voi D. - un
X-X V- z- 2 ‘[u;MI ‘
D =Y % 2" % 5 d(I;D) ="——1 TigoxucD
V6i a b C  hodc D Ul
la cdc truc Ox;0y;0z R=\d(I;0x) =,Jy; +2 Tigp xucOx
# Nhan xeét: d(1;0y) :f'x +z, Tigp xuc Oy
Trong truong hop I tiép xtc P S R
‘ : Ox;0y:02 d(I;02) _1ij, +y; Tiep xucOz.
mot trong cdc truc
bai todn sé don gidn hon. I(a;b;c)

> Mat cau tam va ban kinh

R=d(I;D)

=Cac vi du minh hoa

Cau 1: Trong khéng gian Oxyz’ viét phuong trinh mat cau tam 10;-2;1) va tiép xuc
v6i mat phang (Oxy).



a A . \ , , oy _a . L o 13; s ew
Cau 2: Trong khdng gian Oxyz’ tim ban kinh mat cau di qua diém B(1;3;0) va tiép

xUc voi (Oy2) tai M(0;3;- 2).
e R V.7 . -3
Cau 3: Trong khdéng gian Oxyz’ cho ba diém Al-2; 4}’5(“‘3‘4)’6(3‘”‘?}. Tim

phuong trinh mat cau cé tdm 1a A va tiép xdc véi BC.

B(1:1;9), C(|;4;D)_ M )

Cau 4: Trong khdéng gian Oxyz’ cho t cau di qua B va tiép

(Oxy)

xuc Vi tai Ccé phuong trinh 137?

‘Dang @: Mat cau cat duong thang/mat phang
Phwong phap

Trong khong gian Oxyz , Vi€t phuwong trinh mat cau (S)
Loai Phuong phap
Tam Ia;bic) va cat (P) theo giao d(1:(a)) :|‘4‘G+B‘J+ Co+D|
tuyén la duong tron tdm I” bén > Tinh JAT+ B 4+ C

kinh T.

R =d*(I:(a))+r =OH* + HM®
Vi (P):Ax+By+Cz+D =0

> Ban kinh:
hodac (P)

la cdc mdt phdng (ny},(ﬂxz),(o}az]' > Mat cau tam I(a;b;c) va ban kinh R.

“ Nhan xét:

Trong truong hop I tiép xic
mot trong cdc mdt phdng
(Oxy).(0x2),(0yz)

don gian hon.

bai toan sé

.B- r ua
Tam I(a;bic) va cat D tai (D) HH:M”
- v ;D) =71
A(X*’y‘*z*),B(xa'yﬁ'zﬁ) va H 1a > Tinh i
trung diém AB. )
= (1)) AR =orr +AE
X-X Y-y, z-Z o R =d(I:(a))+AH* =OH +—
Rk = = 5 > Ban kinh: 4
Vi a b C  hodc D ( )
la cde truc POYV:07 > Mat cau tam RRa;b:€) 4 bén kinh
“ Nhan xét: R:d(I;D)-
Trong truong hop I tiép xic
Ox;0y;0z

mot trong cdc truc
bai todn sé don gidn hon.




=Cac vi du minh hoa

(x- 2) ] -4Y =15
Cau 1: Trong khong gian Oxyz’ cho mat cau (8):(x- 2) +(3’+3}+(Z 4 =25

phang 09) cat mat cau (S)
bang bao nhiéu?

. Mat

c6 giao tuyén la mot dudng tron cé ban kinh

1(2;4;1) va (P):x+y+2z-4=0
S) 5 (P)

Cau 2: Trong khéng gian @Y%, cho diém
(S)

. Tim phuong

trinh mat cau tam I sao cho theo duong tron c6 duong kinh

bang 2

! s
Cau 3: Trong khong gian Oxyz' cho diém A2 4’5). Phuong trinh nao dudi day la

phuong trinh clia mat cau tam 1a A va cat truc 02 tai hai diém B, C sao cho
DABC yuong.

N ;T '2 \ \ 2
Cau 4: Trong khong gian Oxyz’ cho mat cau (S) cé tam 10;-1;2) va dudng thang

d.% 1 y z
) I ___ _I_' \ 2 d < - N (S) . . . o A N B x
buong thang ¢ cat mat cau tai hai diém A va b vai

(S) |

AB=10. vié&t phuong trinh clla méat cau

‘Dang O: Vi tri tuong doéi lién quan mat cau
# Phuwong phap

Mat cdau
d((P) :|ax} +b}rr} +, +d|
Tinh i va so sanh véi ban kinh R )
Mat d(1:(P))>R Mt phang khéng cdt mat

phang cau . _

d(1:(P)) =R Mffat phang tiep xic mat cau

tai M

d(1;(P))<R Mét phang cdt méat cau

s 3]

va so sanh véi ban kinh R



d1:d)>R Puong thang khéng cat mat

cau
d(1:d)=R buong thang tiép xiic mat
cau
d(I;d)<R Pudng thang cdt mat cau
Tinh IM va so séanh véi ban kinh R
Piém IM>R Piém M m:im ngoai mat cau
IM =R Piém M ndm trén mat cau
IM<R biém M nam trong méit cau

=Cac vi du minh hoa

(S): x>+ V' +27- 4x- 2y+2z-3=0
Vv v

Cau 1: Trong khéng gian Oxyz’ cho mat cau va mot
. Ml4;2;-2 e s s . e wh o a
diém ( ). Xét vi tri cua diém M so véi mat cau )

S +y +2-2x-2y+2z-1=0 .
(S) Yy y+ va mat

(s)

Cau 2: Trong khéong gian 97 cho mat cau

9 (P):2x+y-2z+1=

2 0 Usie s < 2 P b sy
phan . Xét vi tri cua mat phang (P) SO vOi mat cau

X-1_y+2 _ =z
(D):=—= 5

Cau 3: Trong khdng gian Oxyz’ cho dudng thang 3 va va mat cau
(S): X4y +2 - IX+2y- 42+2=0 o4 gigm chung cua (®) va (S) 1a?

Cau 4: Trong khbéng gian Oxyz’ cho mat cau (S) va mat phang (P) lan lugt co
phuong trinh X ¥V *#Z - 2X#2y-22- 0 =0 2X#2y+Zz+2M=0 (5 paq nhicy
gid tri nguyén cta ™M dé (P) ti€p xuc voi (S)?

(v A} . e
Cau 5: Trong khdéng gian OX?VZ, cho mat cau (8):(x-2) +(y+1) +(z- 1) Ivé dudng
x-1 y-2 =z
, Dimpm=m=r 2D pane cip oxe a0 () s

thang m . Gia tri cua m dé P khéng cat mat cau la?

‘Dang O: Bai toan thuc té
Phwong phap

= Cac vi du minh hoa

Cau 1: Trong khdong gian Oxyz (don vi cla céc truc toa do la kilomet), mo6t tram thu
phat séng dién thoai di ddng c6 dau thu phat dugc dat tai diém 1(6;_2;4).
(1) Cho biét ban kinh pht séng cla tram 13 3 km. Viét phuong trinh mat cau

(s)

bi€u dién ranh gidi ciia vung phu séng.




M(5;2;-2)

P
(2) MOt nguoi st dung dién thoai tai diém “/_ Hay cho biét diém M

nam trong hay nam ngoai mat cau (S) va nguai dé cé thé sir dung duogc dich
vUu cla tram ndi trén hay khoéng.

(3) Cau hoi tuong tu doi véi ngudi st dung dién thoai ¢ diém N(ﬁ;oﬁ),

Cau 2: Cong nghé ho trg trong tai VAR (Video Assistant Referee) thiét lap mot hé toa
do OXVZ 4& theo dbi vi tri ca qua béng M. Cho biét M dang ndm trén mat
sdn c¢6 phuong trinh  2=0, déng thoi thudéc mat cau

Av. 217} ) 2 S
(8):0x-32) +(y- 50) +(z- 8 =100 10+ 46 dai tinh theo mét).

(s) |

(1) Tim toa dé tam I va ban kinh R cGa mat cau
(2) Tim toa do hinh chi€éu vuéng géc J cta tam I trén mat san.

(3) Tinh khoang cach tir vi tri M cua qua béng dén diém J.

©. Dang toan ren luyén

‘Dang ®: Cau trac nghiém nhiéu phuong an lua chon

.l _ - _ ::,}
Cau 1: Trong khéng gian @, cho mét cau (S):x* +(y- 4) +(2-1) =25

(S) 3

. Toa d6 tam
I va ban kinh R cliia mat cau

e dea — I0:-4:-1) R=5
A 1(0:-4:-1),R 25 o (0;-4;-1), |

v =1 v -
c. 1(0:4:1),R Hsl 5. 1(0:4:1),R 5.

S+ y 4z - ox+4y-8z+4 =0
Cau 2: Trong khéng gian Oxyz' cho mat cau (S) y y

. Toa dob
A \ 7 e 2 ~ ~ S Y
tam I va ban kinh R cda mat cau la

I(-3;2;-4),R=25 _ I(3-2;4),R=5
A. ( F=u )J’ .B. (J‘ & )J’ )



: Trong khéng gian Oxyz’ cho mat cau

: Trong khoéng gian Oxyz’ cho mat cau

: Trong khong gian @Y%, cho mat cau

: Trong khéng gian Oxyz’ cho mat cau

1. —75 . T, —5
c 1(3:-2:4) R 5 o I(-3:2:-4),R 5

Sh:x'+V +7 - 4x+8y-2z-4 =0
(S):x+y + +8y Toa dé

A N yd Ve il ~ ~n S Y
tam I va ban kinh R cdia mat cau la

I2:-4:1),R=5 I-2:4.-1),R=25
A. ( ) . B. ( )

A — CVede -1
c. 1(2; 4,|),R_Jﬁ_ 5 1(-2:4:-1),R 21

(8):(x-1) +(y+2) +(z- 3) =16

toa do nao sau day nam trén mat cau?

-]+ . . i) N
A. ( 1)2) 3) B. (l} -3 l) c- (l) 211) D. (]r 213)

.Diém cb

() +(y-1) +2 =2, Trong cac diém

ya A . A2 \ > N\ ~ N S
cho dudi day, diém nao nam ngoai mat cau ?

A M(1;1;1) 8. N(0;1;0) c P(1;0;1) 5 Q(1;1;0)

S):X+V +7-4x-2v+2z-3=0
(S):x+y + y* va mét

M(4;2:-2)
m

dié . Ménh dé nao sau day dung?

(S) (S)

A. Diém M |a tdm cGa matcau . B. Diém M nam trén mat cau

. A2 > ~ ~n S . A2 > N ~ n
C. Diém M nam trong matcau . D. Diém M nam ngoai mat cau

: Phuong trinh nao sau day la phuong trinh cla mat cau?

A ey +(y-3) +(z+2) =3 g (-1 +(y-3) +(z+2) =3
C. (x- D)+(y-3)+(z+2) :9_ 5. (x-1)+(y-3)+(z+ 2):-9.

: Diéu kién dé phuong trinh X ¥ +Z - 2a¢-2by- 22+d =0 |3 phugng trinh

mat cau?

A. a+b+c-d>0 B, @ +b+C +d>0
c.c+b+c-d>0 p a+b+c-d=0

: Trong cac phuong trinh sau, phuong trinh nao khéng phai la phuong trinh

clla mat cau?

A X+ Yy +z =1 B X+ Y +2Z +2X+2y-4z+11=0



C X+ Y+ +2x+4y-4z-21=0 D 2XT + 2y +27 +4x+4y- 8z- 10 =0

Cau 10: Trong cac phuong trinh sau, phuong trinh nao la phuong trinh cia mat

cau tdm 105-2;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+!)'+(y— 2)' +(z+3)' :'?J.

Cau 11: Trong cac phuong trinh sau, phuong trinh nao la phuong trinh cia mat

cau tam 1(-1;2;-3) va di qua diém M(0;3;2
A (1Y +(y2) +(z-3) =13 g (1) +(y+2) +(z-3) =13
C. (x+]): +(y— E): +(z+3f :2?. o (x+]): +(y— 2): +(z+3f :Jﬁ

Cau 12: Trong cac phuong trinh sau, phuong trinh nao la phuong trinh clla mat cau
100;3;1) , .

tam ( ) ban kinh R=2

A X3+],f+zz+ij+2;r+fj:0_ B x3+],f+zz+ij+22'—fj:0_

C X +y +2 - 6y-2z-6 =0 D X +Y +2Z - 06y-2z+06 =0

Cau 13: Xac dinh tdm va ban kinh cia mat cau X *V *+Z +8x- 0y+22-10=0

I\-4:3:-1 I(-4:3:-1
A. Tam ( Y )vé ban kinh R=6, B. Tam ( Y ) va ban kinh
R =36

I4;-3;1) ., ., . I4;-3;1 _ ,
C. Tam ( )va bén kinh R=6 D. Tam ( ) va béan kinh
R =36

Cau 14: Trong khong gian Oxyz (don vi cla cac truc toa do la kilomet), mot tram
thu phat séng dién thoai di dong cé dau thu phat dugc dat tai diém
I(-6;- 1;4 b L . . o "

( ) Cho biét ban kinh phu séng cua tram la 2km. Nguadi st dung dién
thoai ddng & diém nao sau day thi si dung dugc dich vu cta tram néi trén?

A(-4;0;2) B B(-5;-2;5) C(-6;2;2 5 D(0;-1:4)

A : C

Cau 15: Trong khdng gian Oxyz (don vi cla cac truc toa do la kilomet), moét tram thu

. . I\-6;-1;4
phéat séng dién thoai di ddng c6 dau thu phat dugc dat tai diém ( ). C

ho biét ban kinh pha séng ctia tram la 2km. Ngudi st dung dién thoai didng &
diém nao sau day thi khéng s dung dugc dich vu clda tram noéi trén?



_ A(-5:0:3) 5 B(-S;-E;:'v)_ c

Cau 16: Trong cac phuong trinh sau, phuong trinh nao la phuong trinh cla mat cau?

c(-6:2:2) 5 D(-7;-2;3)

A
A X 4V +2 +2X+2y- 22+ 4 =0 B X+ +2 +4X-2Y+22+6=0
C X+ Y 42 +2x-0y+4z+14 =0 D X + Y +2 +8x-0y+2z-10=0

Cau 17: Trong cac phuong trinh sau, cé bao nhiéu phuong trinh la phuong trinh cta
mat cau?

(l) X:+_}?:+Z:+4Z- 32 =0 (“) X:+}F+z:+2X+2.}F_ 2z+4 =0

(iii) X+ +2° +2x- 0y+42- 10 =0 ( X+ 42 +8X- 0y+2z- 4=0

iv).
A. 1. B. 2. C. 3. D. 4.

, . M(3:1:-4 ., NU;0;1
Cau 18: Viét phuong trinh mat cau cé tam (3;13-4) va di qua diém ( )
A (X+ 3):+(y+!):+(z— 4): =30 B (X— 3):+(y— !):+(Z+4): =30

C. (x-3) +(y-1) +(z+4) =30 D. (x-3) - (y-1) - (z+4) =30
1(3;4;2)

Cau 19: Trong khong gian Oxyz' cho diém . Phuong trinh mat cau tam I va
ti€p xdc vai truc Oz |a
A (X—3}2+(y— 4):+(z— 2): =3y B (X—3f+(y— 4}:+(z— 2): =4

C. (x-3) +(y- 4) +(z- 2) =5 D. (x-3) +(y- 4) +(z- 2) =25

(S):x + Y +2 - 4x- 2y+102- 14 =0

(s) ©)

cat mat cau theo mét dudng tron . Toa d6 tam H

Cau 20: Trong khong gian Oxyz’ cho
(P):-x+42+5=0

. Mat phang

H(-3:1;-2) H(-7:1;-3) H(9;l;l) H(l;l;-l)

A B C D

d'x_zzizz-'hl (S)
Cau 21: Trong khong gian OXVZ dudng thang L -1 2  Goi la mat

cau cb ban kinh R=5, c6 tdm I thudc dudng thang d va tiép xuc véi truc
Oy s > I 7 A s N N N = N (S)
. Biétrang 1 c6 tung dé duong. Biém nao sau day thuéc mat cau ?

M(-1:-2:1) N(3:2:-1) c P(-5:2:-7) 5 Q(5:-2:7)

A. . B
, AG;0;0) |
Cau 22: Trong khéng gian Oxyz' mot thiét bi phat séng dat tai vi tri ( ). Vun

pha séng cua thiét bi c6 ban kinh bang 5. Hai vi tri cta diém nao sau day



khong thudc vung phl séng cua thiét bi néi trén?
M(5;0;0 :2;- - 1;3; ;=2;
. ( ) B. NG 1). C. P( 1 1). D. Q(D U).
A(m m;0)

(S)

BL0o; m; m) Clm; 0; e gia e ey a N
(0; m ) (m m} Biét t&r dién OABC ¢ ban kinh mat cau ndi ti€p

B s

bang 3 . Khi d6 phuong trinh mat cau E

Cau 23: Trong khbéng gian Oxyz, cho t& dién OABC cé toa d6 dinh

A. (x‘ 1):+(}’- i): +(2- 1): =] B. (x+i): +(y+!): +(z+i): :%

lﬁl

Lo | -

D. (x+3): +(y+ 2]: +(z+ 3): =

C (e -2 w2y :;_.
c (S)xX +y 7 - dx+12y+06z+24 =0

Cau 24: Trong khong gian Oxyz' cho mat cau () Ve Hleyroze . Hai
diém M thuoc S) sao cho MN =8 y3 OM" - ON" =- 112 Khoang céch tir

O @én dudng thang MN bang

A. 4. B. 3. c. 23, D. V3.

‘Dang ©: Cau trac nghiém dung, sai
. _ 2 - 2 ) —
Cau 1: Trong khbng gian Oxyz’ cho mat cau (C):(x- 1) +(y+2) +2 1o

o Al2-1) A Co e A
(a) Diém ( ) nam bén ngoai mat cau

(b) Diém B(0;0:1) nam bén trong mat cau (C)

(c) Piém c(0;2;1) nam trén mat cau (C)

., DI(2;1;-1 .

(d) Véi diém ( ) tacd ID<4,

\ : Ce(y-1) 2y =9, .,
Cau 2: Trong khdng gian Oxyz’ cho mat cau (8):(x+1) +(y-1) +(z+2) co tam

I va ban kinh R,

1.2
(a) Phuong trinh mat cau () c6 tdm 1G; l“'), béan kinh R=3,

. AN0:2:-3) L
(b) Diém ( ) nam trong mat cau.

1;2;3) o S s A s 2 . N o i
(c) biém J( ) nam ngoai mat cau va khoang cach tir tam I dén diém

J bang V10 |



(d) Khoang cach tir tam I dén tam mat cau (5):x" +y7 +(2- 1) =3 bang
2

 (S)xHy 47 - x+dy+1 =0
Cau 3: Trong khdng gian Oxyz' cho mat cau (s) Ty Fay
va ban kinh R,

(S) &%

cd tam 1

1(1:-2:0)

(a) Mat cau tam va ban kinh R=2,

X L ) ... MUL2
(b) Ban kinh cla mat cau () la doan IMvéi diém ( )

. (S Al0:1:-2 B(2;-1;-4
(c) Mat cau (s) c6 duong kinh AB véi (0:1;-2) va ( )

. } \ P):x+y-z-2=0
(d) Mat cau (s ti€p xdc véi mat phang (P) Y :

. AlL;0;0) B(0;2;0) . C(0;0;3 o
Cau 4: Trong khdéng gian Oxyz cho ba diém ( ) ( ) va ( ) Khi dé

1% A A 7 7 7 AS \ : - 2 ; : :3
(a) Mat cau tdm B, ban kinh R=3 ¢6 phuong trinh Ia X a(y-2)+2 :
c A en . . R C(x-1)y +y 42 =5

(b) Mat cau tam A, di qua B c6 phuong trinh Ia :

(c) Mat cau nhédn BC |am duong kinh
X+ (y- 1)+ (2= 3) =2

cé phuong trinh Ia

(d) Mat cau tdm O va c6 ban kinh R=0G ygi G |a trong tam DABC| ¢6

5 5 . 14
. XY+ =—
phuong trinh la

Cau 5: Trong khong gian Oxyz (don vi trén mai truc la mét), mot ngon hai dang (xem

. . e 2o, 1825;30;50 N ) R TN
hinh vé) dugc dat & vi tri ( ) Mat cau ( ) mo ta ranh gidi cua vung
phu sdng trén bién cla hai dang, biét rang ngon hai dang dé dugc thiét ké
véi ban kinh pht sdng R=5km.

(Nguon:hnps://shutterstock.com)



-75Y . ] -50Y =25
(a) Mat cau (s) c6 phuong trinh la (x-25) +(y- 30) +(z- 50) .

. Al025;30;50) . .. . (8
(b) biém nam bén trong mat cau

o, ML45:60:50
(c) M6t nguoi di bién 6 vi tri M( )
sang cla ngon hai dang.

thi c6 thé dugc chiéu sdng bdi anh

, N(5125;30;0) . . . . e
(d) Mot nguai di bién 6 vi tri N( ) thi khéng thé dugc chiéu sang

bdi anh sang cua ngon hai dang.

Cau 6: Trong khbng gian OXVZ ho hinh hép chit nhat OCABCOABC yéi O |a goc toa
. A(2;0;0) ¢(0;30) 07(0;0;4)
do, , , . Ta co
2

(a) Mat cAu tam O, ban kinh OA cé phuong trinh 1§ X *¥ +Z =2

AV s P =
(b) Mét Cé‘u tam A' di qua C cd phUGng tAinh 13 (x ._.) +y +Z ]3

I s e A L. . \ACO A .
(c) Goi H |a hinh chiéu vuéng gbc cta O 1én ( ) mat cau tam O di qua

5
) . . X 4y + 7 :]_“
H ¢6 phuong trinh la ol

(d) Mat cau di qua cac dinh clda hinh hop cé phuong trinh la

(X- !):+

3
y=3

29
+(z-2) ==
4

Cau 7: Trong khong gian Oxyz’ cho dudng thang 2 -1 va mat phang
(P):3x+y- z- 5=0 (S)

(P)

. Mat cau c6 tdm I thudc dudng thang d va cat mat

phang theo giao tuyén 1a dudng tron I6n nhat cé ban kinh 7=5,

(P):3x+y- z- 5=0 n=(3;1;-1)

(a) Mat phang c6 VTPT

. A L 1+2t-2-t
(b) Toa d6 téng quat cta tam I la ( )

© d(f,(P})z_x_

(d) Mat cau (s) c6é phuaong trinh 13 O 1)+ (y-3) + (- 1) =23

‘Dang ©: Cau trac nghiém tra 16i ngan



Cau 1: Trong khbng gian Oxy’ tong tat ca bao nhiéu s6 ty nhién cta tham s6 M dé

X+ +7 + 2(m- E)y— 2(m+3)z+3Im +7 =0

phuong trinh la phuong trinh cla

mot mat cau.

Alu;my) o 0 S, .
(m;)vamatcau()cophuorngtrmh

Cau 2: Trong khdng gian Oxyz’ cho diém
X +Y +2-2y+42-9=0 T35 c4c gi4 tri cGa M dé diém A nam trong khéi

(a;b) o

cau cé dang i D13 cac s6 nguyén. Gid tri cla @ bang.

Cau 3: Trong khong gian Oxyz’ c6 bao nhiéu gia tri nguyén duong ™M dé phuong
trinh X *V +2 - 2X-2y-42+m=0 |3 phi1ong trinh cda mot mat cau?

(S) 1(1;- 3;2)

Cau 4: Trong khong gian Oxyz’ cho mat cau c6 tam va di qua
A(5;-1;4 ~af +(v-BY +(z- cf =R
(5; ’)cédang (x- ay +(y- b) +(z- cJ =R

T =a+b+c+R

. Tinh gia tri biéu thirc

A(1;2;-4) B(;-3;1) €(2;2;3)

Cau 5: Trong khong gian P9, cho ba diém Tinh

Y Ve 2 w ~ S . [ A hY Ve A > N ~
duong kinh ! cia mat cau (s) di qua ba diém trén va cé tdm nam trén mat

ng (Oxy)

phan (lam tron két qua dén hang phan chuc).

A A : .. A(-2;2;-2) B(3:-3:3) . ...
Cau 6: Trong khdong gian Oxyz' cho cac diém ( ), ( ) va diém M

MA 2
khéng c6 dinh trong khéng gian théa man MB 3. Khi d6 dé dai OM |6n
nhat bang bao nhiéu? Lam tron két qua dén hang phan chuc.

Cau 7: Trong khéng gian Oxyz, khi phuong trinh

X+ +7 - 20lm+2)x+4ny- 2ne+7nt - 1 =0 .
y ( ) my la phuong trinh mat cau. Xac

dinh Mdé mat cau c6 ban kinh 16n nhat.

Oxyz IU}'Z::")_ Goi (S)

Cau 8: Trong khong gian , cho diém la mat cadu cé tam Iva

cat truc Ox tai hai diém A va B sao cho AB=23 hidé, phuong trinh mat

abc

¥ A A e p="
cau () c6 dang la (x-ay +(y-bJ +(2- o R,tl'nh gid tri cla R 7



[x:1+t
d:{y=1+2t

z=-2+t (S)

Al-2;4;1), B(2;0;3) . . . 2 . . s
(-2;4;1), B( )va dudng thang ! . Goi la mat

Cau 9: Cho céac diém

n . \ Vé N A \ 2 V4 Vé 2 ~ n S \
cau diqua A.B va c6 tdm thudc dudng thang d. Ban kinh clia mat cau la
RZG\/B, tinh gia tri cia P =a+b?

x-1 y z-2
A =
Cau 10: Trong khong gian Oxyz’ choduongthang -2 2 | vamatphang

(P):2x- y+z-3=0 s) I(a;b;c)
c6 tam

. Goi mat cau ta thudc A va tiép xuic

. \P) . H;-1;0 s iz A s A

Vi (P) tai ( ) Khi dé gia tri @ +D +C pang bao nhiéu?

Cau 11: Trong hé truc Oxyz cho trudc (don vi trén truc la mét), cho moét tram thu
phét séng 5G cd ban kinh ving pht séng cta tram & ngudng 600m dugc dat

I(200:450;60 f N \ R .
G vi tri (200;450; ) Tim gia tri I6n nhat cda ™M (lam tron dén hang don vi)

. NN A o Alm+100;m+370;0) L :
dé mot nguoi dung dién thoai 6 vi tri ( ) c6 thé st dung dich

vu cla tram ndéi trén.

A =
Cau 12: Trong khbong gian Oxyz’ cho dudng thang 2 )

(P):x+2y-22-2=0 (Q):x+2y- 2z+4=0
(P).(Q)

. .. . S(UR) , .

. Goi mat cau c6é tam 1

thudc A va tiép xuc véi . Khi d6 duong kinh cia mat cau cé gia tri
bang bao nhiéu?

Cau 13: Mot qud bdng ré duge dat @ mot géc cla can phong hinh hép chir nhat, sao
cho qua béng cham va ti€p xuc véi hai blic tuong va nén nha cla can phong
do thi cé moét di€m trén quad bong c6 khoang cach lan luot dén hai blc tuong
va nén nhala 17 cm, 18 cm, 21 cm (tham khao hinh minh hoa). Hoi do dai
duong kinh cla qua béng bang bao nhiéu cm biét rang qua béng ré tiéu
chudn c6 duong kinh tlr 23 cm dén 24,5 cm? Két qua la tron dén moét chir so
thap phan.

’8 A7
21
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