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“‘@;“ Tom tat kién thuc

1. Phuong trinh mat cau

# Phuong trinh mat cau:

LOAI 1 LOAI 2
Phuon : . ) " ...
Tr‘mhg (x- @) +(y- b) +(z- ¢ =F° X+ +27 - 2ax- 2by- 2cz+d =0
0 Lay hé s6 tw do trong ngoac , .
11;1 Y o1 g 190t Lay hé s6 truée X YVi% +- 2,
Xac z ' —
Pin Ba R=ya +b +c-d
h K'En Lay can bac 2 vé phai. biéu kién ton tai:
h a+b+c-d>0

2. Vi tri tuong doi

# Gilta mat cau va diém:

© Trong khong gian Oxyz , cho diém M va SU; R). Khi do:
Piém ‘
Nam ngoai Nam trén Nam trong
= IMn(S)=H = IMn(S)=M=H = IMn(S)=o
IM=>R IM =R IM<R

Mat cau




¢ Gilta mat cau va mat phang:

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

Mat
cau

tiép xic mat cau
tai diém M.

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

cat mat cau theo
giao tuyén la duong tron cé
tdm I va ban kinh T,

R:Jr‘+a“(f;(a))

@ Trong khong gian Oxyz ,cho @

# Gilta mat cau va mat phang:

D.XX% V-V, 22

b C va S(I;R). K

Puong thang

hi do:

Mat
cau

Khéng cat Tiép xic Cadt tai hai diém
_la.B

= Dn(S)=0 =Dn@)=|H | ap=PnO=4;B

d(I;:D)>R d(I;:D) =R d(I;D)<R

< Ppuong thang tiép B
xUc mat cau tai diém R= - +d(I;D)
=

\




®. 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 > > " . s .
Trinhg (x- a) +(y- b) +(z- ¢) =F° X 4+ +2 - 2ax- 2by- 2cz+d =0

(1) Hé s6 trusec X 'Y % bang

A ~ 0 X’y’z ™ )
(1) Heé s6 trudce bang nhau nhau va bang 1.

va bang 1. o ph b iy dd
A 5 A L < s 2 wong trinh da
Nhan xet (2 Heé so trudce cac ngoac bang s g ! yau
nhau va bang 1. XYz
(3) Vé phai la hang s6 duong. (3) Thoa man diéu kién ton tai
a+b+c-ds0
Ta | L&y hé s6 tw do trong ngodc + 1. | L&y hé s6 trudc X' Vi% =2,
m
];(::131 B4 | L&y can bac 2 vé phai. R= f‘r:f+1f+c:—d'
g n
Kin biéu kién ton tai:
h a+b+c-d=>0

B _ i
# Dinh nghia SUR)=| M| IM=R>0 :

© Cho hai diém 2B ¢6 dinh.

© Néu MA LMB thi tap hop diém M 1a mat cau (S)cé tdm I 1a trung diém
AB
R=25

AB va ban kinh 2
= Cac vi du minh hoa

Cau 1: Trong khong gian OXYZ, yac dinh toa dd tam va ban kinh cadc mat cau sau:
o (S):x* + y* +Z - 2x+4y- 6z- 2 =0. - (S):(x-1) +(y+2) +z =9
Loi gidi
W (S):x*+ ¥ +2 - 2x+4y- 62- 2 =0.

-yl - .7 - -7 = P
M3t cau (S):x*+ ' +2 - 2x+4y- 62-2=0  I(1;-2;3) A

R=JF+(—3T+3=—(—3):4

la




© (8):(x-1) +(y+ 2F +28 =9

(8):(x- 1) +(y+2) +2° =9 I(;-2;0) s g3

Mat cau c6 toa do tam

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

1) 2x3+2_}f :[X+y)3_zl+2x_ 1- 2xy © X 4 +Z - 2X+2Y =0
(3) X + Y 42 +2X- 2y+1 =0 @ (x+y) =2xy- 2 +1- 4x

I(-1:1:0) 3

Cé bao nhiéu phuong trinh mat cau va mat cau day nhan m tam?

Loi giai
. 2 +27 =(x+y) - 2 +2x- 1- 2xy
2% +2y :(x+y):—23+3X—I-EX}?ﬁ 2XT 42V =X+ Y +2XY- T +2X- 1- 2xy
= X A 4+ -2+ =0 = x-|:+ 47 =0 R R N w N
Y (x-1) y khéng la phuong trinh mat cau.
(2> X:+}?: +Z:-2X+2}FZU

X+ 42 - 2x+2y =0

P+(-1) =250 X ee aea I(5-150
Kiém tra: -1y la phuong trinh mat cau, c6 tam ( ).
) X+ +2 +2x- 2y+1 =0
X +y +2 +2x- 2y+1 =0

C1y+r-1=1> I(-1;1;0)

. 2 [:I N \ ~ n Ve A
Kiém tra: la phuong trinh mat cau, cé tam

n (x+y) =2xy- Z +1- 4x

(x+Y) =2Xy- 2 +1- 4X & X +2xy+ ) - XY+ 2 - 144X =0 X + ) +2° +4x- 1 =0

-2)-(G1D=5> I(-2;0;0)

.2 [:I \ \ ~ ~n Ve A
Kiém tra: la phuong trinh mat cau, c6 tam

Vay, phuong trinh la phuong trinh mat cau va nhan

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

1) X +y 4z - 2x=0 ©) X4+ - 2 +2X- y+1=0



- 2 +2y =(x+y) - 2 +2x- 1 @ (x+y) =2xy-2°- 1
Cé bao nhiéu phuong trinh mat cau?
Loi giai
1) X +y 4z -2x=0
X +Y +2-2X=0 5 am 11;0;0) va R=yI+0° +0° =1 14 phuong trinh mét
cau.

©) X+ - 2 +2x- y+1=0
XAY = 2+ 26 Y+1=0 1hong 1a phuong trinh mat cau vi hé s6 trude 2 khac
hé s6 trudc X va yz.

@) 2 +2y =(x+y) - 2 +2x- 1

2 42y =(x+ Y) - Z 42X 1 o 03¢ 427 =X 4+ )7 4+ 2x)- 2 42X~ |

=X HY +2- XY= 2X+1 =0 hang 13 phuong trinh mat cau.

n (x+y) =2xy- 2 -1

(x+y) =2xy-2- 1 XT+ ) +2xy =2xy- 7 - |

= X4y +2 +1=0 heng 1a phuong trinh mat cau vi X *Y #2 #1>006GY;2

:0:- . Bl0;6;0
A(0;0;- 1) V3 (0;6;0)

: Trong khdéng gian OXW, cho hai diém . Chirng minh
rang néu diém M(x;y;z) thoa man MA-MB=0 ; M thuéc mét mat cau
(S) (S)

. Tim tdm va ban kinh cdia mat cau
Loi gidi

T 6 MA =(-x;- y;- 1- 2) V3 MB=(-x;6- y;- z)'

MAMB=0= X -0y+yV +2+Z =0= X+ +Z - 6y+2 =0
1
) a=0,b=3,c=- -
Khi d6 theo dang mat cau thi ta cé: 2 va d=0,
37

T+ +c-d=—>0
Xét 4



Il0;3;- !
", ban kinh

—

Vay tap hop diém M |3 mat cdu cé tam

R:-ch+1f+c*-d:ﬁ

2
s Py PR | 2.
Cau 5: Trong khong gian @9%, cho hai diém AL-2;2; A); B(3;-3;3)
MA _2
khéng gian théa man MB 3. Tinh d6 dai OM|6n nhat.

. Diém M trong

Loi giai
Goi Coy;2)
MA 2

Ta c6 MB 3 = 3MA =2MB < 9MA® =4MB

= 0 (x+ 2]:+[y— 2): +[z+ E):

24[(}‘{— 3): +I:y+ 3}:+(Z— 3):
o X4y +7 +12x- 12y+122 =0 = (x+06) +(y- 6) +(z+0) =108

s) I1(-6;6;-6)

Nhu vay, diédm M thudoc mat cau

R=v108 =63

tam va ban kinh

.. OI+R=(-6) +6*+(-6) +063 =123
Do d6 OM|6n nhat béng * J( J 40 +(-0) 03 J_

‘Dang ©: Mat cau cé tam va di qua mot diém
# Phuwong phap

@ Trong khong gian Oxyz , Viét phuwong trinh mat cau (S)
Loai Phuong phap
T gid thiét ta da c6 sé&n tdm I va ban kinh R
Tam Ha;b;0) va ban kinh R, (S):(x- &F +(v- bY +(2- OF =R
Phuong trinh S):{x-a) +{y-b) +(z-c _R.
> Bén kinh mat cau
un 2 2 2
- Habid) R=M =M =[(x,- @) +(y,- b) +(z,- 9
Tam va qua diém )
M(x,;y,:z,)

I(a;b;c)

> Mat cau cé tam va ban kinh R=IM

=Cac vi du minh hoa

Cau 1: Trong khong gian Oxyz, viét phuong trinh cdc mat cau sau:



I(-1;2;-3) 1(0;-4;1)

(1) TAm _ban kinh R=3 (2 Tam
Loi giai

I(-1:2;:-3)

(1) TAm . ban kinh R=3

T P
Phuong trinh  mat cdu tam 1G12; “’},

(x+1) +(y-2) +(z+3) =9

ban kinh

1(0;-4;1)

(2 Tam dudng kinh bang 4-

Puong kinh cGa mat cau bang 4 nén ban kinh R=2

Phuong trinh clla mat cau tam

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

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

(1) Tam di qua goc toa do. (2) Tam di qua diém

Loi giai

1(-1;2;1)

(1) Tam di qua goc toa do.

R=I0 =J|f +C2Y +(1F =6

Ban kinh clla mat cau la

N , A I\-1;2;1 X T
Phuong trinh cua mat cau tam ( ) qua O 13Xty +z =0

1(1;2;3) A(1;1;2)

(2) Tam

Ban kinh cla mat cau 1d R=IA=N0" +1" +I° =2

di qua diém

N . 1(1;2;3) qua A(1;1;2)

Phuong trinh clia mat cau tam
(x- 1) +(y-2) +(z-3) =2

‘Dang ©: Mat cau c6 duong kinh
# Phuwong phap

(S)

Loai Phuong phap

@ Trong khong gian Oz it phuong trinh mat cau

1(03-4;1) |y X +(y+4) +(z-1) =4

dudng kinh bang 4-

R=3

A(1;1;2)

la

Nhan MOz s NG yyszy) ©)

: > Goi I la thm mat cau
lam duong kinh . o
g = I 1a trung diém cta MN
] Xpg ¥ Xy . Vs Vg :ZM +Zy
3 3 3




> Ban kinh mat cau =

=Cac vi du minh hoa

Oxyz A(1;0;-3) B(3;2;1).
Cau 1: Trong khdéng gian , cho hai diém va Phuong trinh mat

N . . AB |
cau duong kinh la?
Loi giai

AB:J(B— 1) +(2-0) +(1+3) =246 = R=% =vo.

Goi I 13 trung diém cua

i 2 2
n
1y, :}’_4 :}PB :D:“ =1 = I(2:1:-1).

_ZtZy  -3+1 I

" Ve j‘ - '} - '} -
Khi do ! - -

Phuong trinh mét cau can tim: X *V *Z - 4X- 2y+2z=0
Oxyz, A0 =(-1;-2;3) BO =(-7;-4;-5).
Cau 2: Trong khdng gian cho hai vecto va

. AB
Phuong trinh mat cau dudng kinh la?

Loi giai
, AO(-1;-2;3)= A(1:2;-3) BO(-7;-4;-5).= B(7;4;5).
T4 cg A0( )= A2 3), ( ).= B(7;4;5)
Phuong trinh mat cau dudng kinh AB thi tdm la trung diém clta AB
= 1(4;3;1)
f AB -1 +(- 27 +G+3) iy
Ban kinh 2 2 2

(x- 4Y +(y- 3) +(z- 1) =26

_ 2 ) - i - :‘}
Vay phuong trinh mét cau (S) (x- 4) +(y-3) +(z- 1) =26

‘Dang @: Mat cau qua 4 diém khong dong phang
# Phuwong phap

Phuong trinh mat cau

@ Trong khong gian Oxyz , Viét phuong trinh mat cau ()
Loai Phuong phap
. . R A ;B;C;D A -h- R . . . .
bi qua 4 diém khong > Goi Ia;b;c) la toa d6 tdm mat cau can tim.

déng phang




)

di qua 4 diém
IA° =IB

= [A=B=IC=ID = {[A* =IC’ =

IA® =ID°

> Mat cau

toa do I.

I(a;b;c)

> Mat cau cé tam va ban kinh R=IA |

=Cac vi du minh hoa

Cau 1: Trong khong gian P, néu mat céiu.(s). di qua bén diém

e By | A2 A7 ..
M(“J“J“}I‘N(_1-J|::IJ“}:P(_1-J“JD} Vé Q(4)2;2) th\l tém I Caa (S)

c6 toa do la?
L&i gidi
i i < N S):x +y +z +2ax+2by+ 2z +d =0
Goi phuong trinh  mat  cau: (S):X + P +2° +2ax+ 2y + 2z +
(@ +b+c-d>0)

, MUN.P,Qe ()

Vv nén ta coé hé phuong trinh

2]
+
R
b
+
)

‘+4a+4btdc+d=0 [g=-3

P40 +2° +8a+4c+d =0 b=-1
., = = I(?h'l:l)
* +8q+4b+d=0 c=-1

+2°+2° +8a+4b+4c+d=0 |d=8 S 1A <t cay O
la tam mat cau .

e
+
o |
+
=

a)s s I8 N i 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).

S ngoai tiép t& dién ABCD

Viét phuong trinh mat cau
Loi giai

Goi phuong trinh mat cdu c6 dang * ¥V *& 7 2ax+2by+2cz+d=0

s ee & A N " . . ABCDe(S
Vi mat cdu ngoai tiép t& dién ABCD nén toa dd cac diém ( ).
4+4a+d =0 ‘a=-1
4+4b+d =0 b=-1
—
4+4c+d =0 c=-1

¥ £ r, / — —
Ta c6: I|“+4ﬂ+4b+—hf:+d—[] .d_[:'

Suy ra phuong trinh mat cau la X *V *# - 2X- 2y- 22=0

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



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

(S)

Loai Phuong phap
Tam I(P) va di qua A;B;C > Goi Ia;b;c) la tAm mét cau
Véi (P):ax+b.y+gz+d=0 hodc (P) > Ta cb Ie(P)= a.a+bb+g.c+d=0 (I)'
la cdc mdt phdng (09) (003 |, Mat cau ) 4 qua ba diém /B¢
# Nhan xét: 1A° =IF (2)
Trong truong hop 1€ mét trong = JA=IB=IC = I =IC* (3)
cdc mdt phdng - .
(o), (0x2),(0y2) .., . . .
v B Y bai todn sé > Twr ;) va (3)=1 la thda hé:
don gian hon. ‘aa+bb+gc+d=0
IA® =IB° =
A =IC? toa do .
> Mat cau c6 tam I(a;b;) va ban kinh R=IA |
A <z A;B .B- .
Tam I€d va di qua : > Goi I(a;b;c) la tam mat cau
X=X, _V-MN _Z- 3% Ied= I(x +at:y +bt:z +d)
d: —_ —_ 4 E X-|+ Jy-|+ J2:|+
Voi a b C  hodc 9 14 > Ta co Wi W
) Ox;0y;0z - ‘IA;IB
cac tryc - y : > Vigt B theo t va tinh do dai
# Nhan xét: (S) AB
Trong truong hop 1€ mét trong | > Mat cau di qua hai diém “*’

cdc truc O OY:0z
don gidn hon.

bai todn sé

=Cac vi du minh hoa

Cau 1: Trong khong gian @2, cho mat cau

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

Vi mat cau c6 tam I thudc truc OX nén tdm c6 dang

o JA=IBs |ﬁ‘ :‘rﬁ:« t=2

>Tut=?=toadd I.

> Mat cau c6 tam

I(a;b;c)

va ban kinh R=IA

S) gi qua 2 digm A0:23).B2:0:-2),
s),
Loi giai
1(x;0;0)

9. 2.0:- 2 ) )
Vi mét cau di qua AW23).B(20:-2), o =B IA* = 1B

o (1-x) +4+9=(2-X) +4= X =02 X=-3_ 1 _ 1213 =5

Do dé phuong trinh mat cau la

(x+3) +y* +2° =29



Cau 2: Trong khéng gian O9%, tim ban kinh mat cau qua 2 diém 2752,

x y-1 =z
BU:-2) s c6 tam T thusc D3 =570,
Loi gidi
-
1Gt1+t;-t)= f:,‘:(”*"”:‘t}
Vi mat cau cé tam Ithudc D nén B=(1- 2t;t;-3+t).

e 10 e ¥
Vi méat cau di qua hai diém AG;-1;2),B;1;-2), nén IA =IB
= (21’): +(1 +t): +(- t): =(1- 21’): + (t): +(- 2+t}2

o 4t+l2 =0 t=-3= JA :J(- 6 +(-2) +(3) =7

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

Iy P 14 =117 e P | . .
A(-2;3:3),B(- 1;1;2),C(4;2;2) va cd tam nam thudc mat phang (Oyz)_

Loi gidi
Vi mat cau cé tdm I thudéc mat phang (Oy2) nén tam cé dang I(O;QC).

=72 =112 e e |
Vi mat cau di qua ba diém A(-2;33).B(- 1;1;2),C(4;2;2) nén ta cé:

JA =]B=IC =R = IA® =IF =IC" =R’
4+(G- By +(3- ) =1 +(1- By +(2- ¢F
1+(1- b)Y +(2-¢) =16+(2- BY +(2- ¢)
_,4[}+'§|— 6C+C =065+4- 4Cc+C

b=9

-2c=20 [c=-10
1 =
b=9 b=9

= I1(0:9:-10),R =IA =+/4 +36 +169 =+/200

X e o X +(y-9) +(z+10) =209
Phuong trinh mat cau la (y J +(z+10) .

‘Dang ®: Mat cau ti€p xtc duong thang/mat phang
# Phuwong phap

© Trong khong gian Oxyz , Vi€t phuong trinh mat cau (S)
Loai Phuong phap

. Iabe) . ... . .. > Ban kinh mat cau
Tam 777 va tiép xuac voi




Vi (P):;%X+B}F+CZ+D =0 hodc (P)

la cdc mdt phdng (DX}F),(DXZ),(D}EZ)'

“ Nhan xét:

Trong truomg hop I tiép xic
moét trong cdc mdt phdng
(Oxy).(0x2),(0yz2)

don gian hon.

bai toan sé

-d(f (@)= |‘T;:Bb;fc;ﬂ| Tiep xuc (a)
r=|dI:(0) =z Tiep xuc (Oxy)

d(1;(0x2)) =J}T Tiep xuc (0Oxz)

_d(I (OyR)) :Jx_ Tiep xuc (Oyz)

> Mat cau tam I(a;bic) va ban kinh

R=d(I;(a))

Tam 1{a;b;c) va tiép xtc véi D .
D . X_ x-'l :}il_ .}i:'l :'2_ z-'l
Véi a b c
Ox;0y;0z

hodc D
la cac truc
# Nhan xét:
Trong truong hop I tiép xic

mét trong cdc truc Ox;0y; 0z
bai todn sé don gidn hon.

=Cac vi du minh hoa

Cau 1: Trong khéng gian Oxyz’ viét phuang trinh mat cau tam

véi mat phang (Oxy).

Do mat cau

Vay phuong trinh mat cau can tim:

Cau 2: Trong khong gian Oxyz' tim ban kinh mat cau di qua diém
Oy2) |, M(0;3;-2)

xuc vai

Goi I(a;b;c)

Vi (S)

la tdm mat cau

ti€p xdc v4i mat phang

> Ban kinh mat cau
ru
53
MO
u
R=|d(I;0x) =y +z* Tiep xuc Ox
d(I;0y) :,,xj +z, Tigp xuc Oy

d(1;02) =[x +y* Tiep xucOz

I(a;b;c)

Tigp xucD

> Mat cau tam va ban kinh

R=d(I;D)

I;-2;1) o
@ ’)vatlepxuc

Loi giai

) ap xie @)= R=AHOW) =z =f0) =1

(x- 1) +(y+2) +(z-1) =l |
B(1;3;0)

va tiép

Loi gidi

(s) .

(Oyz)tai M(0;3;-2)



Nén hinh chiéu cta I 1én mat phang (Oye) la H(0;b;c) trung véi M.

DO dé b:.g,c:':vé 1(0;3;- A).

o
o -2a+5=0= a:”—=aI|
3

b | T

.3._ 2

IBZ =IM2 — (ﬂ‘ I): +4 :ﬂ:

N T 4.1, £
Cau 3: Trong khdéng gian Oxyz’ cho ba diém All-2; 4)"8(“‘3‘4)’6(}‘”‘?). Tim
phuong trinh mat cau c6 tam 1a A va tiép xdc véi BC.
Loi giai

A AL LA L
AB=(1;5;8) Bc=(1;2;3)= [AB:BC] =(-1;5;- 3)

LI LLKE
58]
= R=d|A;(BC) = Tea— o
M3t cdu cé tdm 1a A va tiép xac vai BC ‘ ‘ 2
X (x— If+(y+2):+(z+4): :E
Vay phuang trinh mat can tim la: 2,
. .q . . . .
Cau 4: Trong khong gian Oxyz’ cho B(1;1;9), C(I‘4‘D). Mat cau (S) di qua B va tiép
xUc vai O9) tai Ccé phuong trinh 137?
Loi giai
Goi I(a"b"C)Ié tam mat cau (S).
Vi ) ti€p xUc v3i mat phang (Oxy)tai C(1;4;0)

Nén hinh chiéu cta I 1én mat phéng (Oxy) I3 H(a;b;0)

1(1;4;0)

trung véi C .
Do d6 4=LP=4y3
B =123+ 9) =€ 15019020 o c=5

. X o a o 1s, 1) +(y-4) +(z- 5) =25
Vay phuong trinh mat can tim la: (- 1) +(y-4) + (- 5) :

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

Trong khoéng gian Oxyz , Vi€t phuong trinh mat cau (S)

Loai Phuong phap
Tam Iabic) va cat (P) theo giao d(1:(a)) :|.ila+HJ+C‘c+D|
tuyén la duong tron tdm I béan kinh | > Tinh JA*+B +C




r ﬁ ﬁ ﬂ

. R =d*(I:(a))+r =OH* + HM®
(P):Ax By+Cz+D =0 (P) > Ban kinh: ( ‘( ))+ + 1l
ad + -~ e — .

Voi hoac Hob:d )
> Mat cadu tdm ~ '’ va ban kinh R.

ld cdc mdt phdng (DX}’};(DXZ},(D}Q)‘

# Nhan xeét:

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

don gian hon.

bai toan sé

.h- r L
TAm 1(a;b;c) va cit D tai (D) Hu;l‘kﬂ”
.- - ;D) =—/———
A(X*’y‘*z*),g(x‘g'y&' z) va H 13 > Tinh i

trung diém AB, ;

R = (1(a))+AH* =oH* + 28
0. X% _V-Y _z-2 =d"(I; AH = —
Voi a b C  hogc D

Ox;0y;0z

> Ban kinh:

1(a;b;c)

la cdc truc > Mat cau tam
“ Nhan xét: R=d(I; D).

va ban kinh

Trong truong hop I tiép xic
mot trong cdc truc Ox;0y;0z
bai todn sé don gian hon.

=Cac vi du minh hoa

Av- Y 2 _aY =%
Cau 1: Trong khdng gian OXVZ  ho mat cau (8):(x- 2) +(y+3) +(z- 4)

~T . Mat
phang 09) cat mat cau (S) c6 giao tuyén la modt dudng tron cé ban kinh
bang bao nhiéu?
Loi gidi
o T —5
Mat cau (S) c6 tam: 102;-3;4).R "L

s ea . C ee < e ~ H(;-3;0)
Goi H la tam dudng tron cat nén H la hinh chiéu cua I. Vay .

Ban kinh duong tron: T =R - [H’ =5 - 4 =3



Cau 2: Trong khéng gian @2, cho diém 1(2:4;1) o (P)ix+y+z-4=0
) (8) 4 (P)

tam I sao cho cat theo duong tron c6 dudng kinh

. Tim phuong

trinh mat cau
bang 2

Loi gidi
2+4+1- 4|
dr ()L
Ta co: NI+ +1
Goi R [a ban kinh mat cau, ta cé:

= (S):(x- 3}: +(y_ 4}3 +(z- I}: :4.

R =F(L(P))+r =3+1=4

Cau 3: Trong khdéng gian OXyZ, cho diém Al-2- 4:5]. Phuong trinh nao dudi day la
phuong trinh clia mat cdu tdm 13 A va cét truc Oz tai hai diém B, C sao cho
DABC yuéng.

Loi giai

Do AB=AC nén DABC yuong tai A.
Goi H trung diém BC — AH =BH =HC
Do dé H 1a hinh chiéu cta diém A 1én truc 0z,
xét DABH: AB =AH + BH® =2AH’

L R=aHR =402 =[x 74y V2 —o 1o

Vay mat cau co phuong trinh:
(X+ 2): +(y+4): +(z- 5): =40

N ;7 LA - 1;2 N \ 2
Cau 4: Trong khéng gian Oxyz’ cho mat cau (S) cé tam 10;-1;2) va duong thang
y =z
d: —| TIITT e ; s xr s (S)

I Pudng thang d cat mat cau

(S) |

Loi giai

tai hai di€m A va B vdi
AB=10. vjét phuong trinh clia mét cau

Goi H Ia trung diém AB ta c6 . 1H =dU, d) alHld
H(+t;-t;t)= IH =(t:-t+1;¢- 2)

Vi IH Ld= IHu,=0<t =l .

= H(2:-1:1)= d(I,d)=IH =2



A =JAH +IH =, -

Xét DIAH;

Av- 1Y 2 _aY =»
Vay phuong trinh mat cau (8):(x-1) +(y+1) +(z-2) =27.

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

Mat cau
ax, +by, + &, +
o(1(p) =|% B+ i+ d
Tinh 4 va so sanh v6i ban kinh R
Mt d(1.(P)> R 1\/£at phang khong cat mat

phang e —

d(1:(P)) =R Mgl}v?hang tiep xuc mat cau

tai
d(r;(P))<R Mat phdng cdt mat cau
rum
||
d(f;d) =

Tinh [ va so sanh v6i ban kinh R )
Duong d(I:d)>R buong thang khong cat mat
thang ’ cau

d(1:d)=R Puong thang tiép xic mat

cau

d(I;d)<R Puong thang cat mat cau

Tinh IM v3 so sanh véi ban kinh R
Diém IM>R biém M ndm ngoai mat cau

IM =R Diém M ndm trén mat cau

IM<R Piém M nam trong mat cau

=Cac vi du minh hoa

(S):x*+ V" +2 - 4x- 2y+2z- 3 =0
\'a y

(S)

Cau 1: Trong khdng gian 9%, cho mat cau

T
gigm M4:2:-2)

va mot
. Xét vj tri cda diém M so véi mat cau
Loi giai

X+ +2° - 4x- 2y+22-3=0= (x- 2}:+(y— If+(z+|): =0

= M&t cau () va ban kinh R=3

. M=(2:1;-1)= IM =27 +1 +(-1)? :JE{R.
(S)

Ta cé

PN I\2;1;-1
cO tam ( )

Vay diém Mnam trong mat cau



(S):x° +y 42 - 2x-2y+2z-1=0

Cau 2: Trong khdéng gian Oxyz' cho mat cau va mat
12 -2 - 2 s o N
phang (P):2x+y- 2241 D. Xét vi tri cia mat phang (P) so v@i mat cau (5)
Loi giai
‘ R= 1+ +(- 1) +1 =2
Mat cau S cod tam 1031; 1), ban kinh \, +E 1) - .
2.141-2.(- 1)+1
d(f:(PD=| |

v (B)2x+y-22+1=0 J3-+l-+(—ﬂ —2=R,

) |

Vay mat phang (P) ti€p xdc véi mat cau

_X-| _y+i oz

Cau 3: Trong khdng gian Oxyz' cho dudng thang 3 -2 vava mat cau
(S): XAV +2 - IX+2Y- 4242 =0 o4 gigm chung cua (®) va (S) 1a?
Loi giai
we e
buong théng(D)di qua M(; "’G)vé c6 moét vecto chi phuong la
u=(1;3;- 2)
M&t cau (S)cé tam 1G;- 1;2)vz‘a ban kinh R=2.
Ml e
1,
Mi=i,2), WM =(s;-2;1)~ 9ULD) i
Ta co va
Vi d(1,D)>R nén (®) khong cat mat cau ().
Cau 4: Trong khong gian Oxyz’ cho mat cau (S) va mat phang (P) lan luot co

. 2 : 2.9 Ty- 2r-f = g o) I = , A
phuong trinh X ¥V *#Z - 2X#2y-22-0=0 2X+2y+2+2M=0 (¢ paq nhicu

(P) (s)?

gia tri nguyén cta M gé tiép xuc véi
Loi giai

(S)

A . IW;-1;51
cé tam la ( )

)

va ban kinh R=3,

. d(1,(P)=R

(P) nen:

Do mat cau

|3—2+|+2rr11
—

2P +27 410

ti€p xic véi mat phang
m=4

=3 |2m+ || =9 =
m=-5



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

Cau 5: Trong khong gian @2, cho mat cau va duodng
x-1 y-2 =z
, Dimpm=——=r 2 D bhane cir sy s S) s
thang m . Gia tri cua m dé D khong cat mat cau la ?
Loi giai
TU phuong trinh dudng thang D va mat cau () ta co:

(1+t-2)Y +@+mt+1) +(-t-1) =1
o (t- 1V +@+mt) +(t+1) =1 = (T +2)E +23mt+10=0 (1)

S .. 0

Dé D khoéng cdt mat cau =7 thi ~’ vd nghiém, hay W c6 D <l=me;

‘Dang ©: Bai toan thuc té
Phwong phap

=Cac vi du minh hoa

Cau 1: Trong khéng gian Oxyz (don vi cla céac truc toa do la kilomet), mot tram thu

phéat séng dién thoai di dd6ng cé dau thu phat dugc dat tai diém I(ﬁ;_2;4).
(1) Cho biét ban kinh pha séng cla tram la 3 km. Viét phuong trinh mat cau

(s)

bi€u dién ranh gidi ciia vung phu séng.

M(ﬁ; 2;

=2 N
(2) M6t ngudi st dung dién thoai tai diém '). Hay cho biét diém M nam

trong hay nam ngoai mat cau S) va ngudi do cé thé stir dung dugc dich vu
cla tram ndéi trén hay khéng.

A - o o e o . . 2 w0 IN(6;0;3
(3) Cau héi tuong tu déi véi nguoi sir dung dién thoai & diém ( ).

Loi giai

(1) Cho biét ban kinh phd séng cla tram 1a 3 km. Viét phuong trinh méat cau

(S)

bi€u dién ranh gidi ciia vung phu séng.
Tram thu phat séng dién thoai di dong cé dau thu phat dugc dat tai diém
1(6;-2;4)



(S)

- 1(6;-2;4)

Do dé goi mét cau co ta va ban kinh R=3 nén cé phuong

trinh:
(8):(x- 6] +(y+2) +(z- 4) =9

M(f\; 2;

(2) MOt nguoi sir dung dién thoai tai di€ém

(S)

=72
‘). H&y cho biét diém M n

am trong hay nam ngoai mat cau va ngudi dé cé thé sir dung duoc dich

vu cla tram néi trén hay khoéng.

, }LJIS’:(- [;4;-6)= M:J(— 1) +4*+(-6) =53 km>R =3km
Ta co: .
)

= Piém M ndm ngoai mat cau va ngudi dé khdng thé st dung dugc

dich vu cta tram néi trén.

A . o o N ‘A . 2 4o INL6;0;3
(3) Cau héi tuong tu doéi véi nguoi st dung dién thoai & diém ( ).

Ta c6: IN =(0:2;-1)= IN =J0* +2° +(-1) :ﬁmﬁﬁzgm.
(S)

= Piém N nam trong méat cau va nguoi do cé thé sir dung dugc dich vu
cla tram néi trén.

Cau 2: Cong nghé ho tro trong tai VAR (Video Assistant Referee) thiét lap mot hé toa
d6 O%% §& theo d&i vi tri cdia qua béng M. Cho biét M dang nam trén mét
sdn ¢4 phuong trinh  2=0, déng thdi thuéc mat cau

(8):0x-32) +(y- 50) +(z- 8V =100 o+ 45 dai tinh theo mét).

(S) |

(1) Tim toa d6 tdm I va ban kinh R cta mat cau
(2 Tim toa d6 hinh chiéu vudng géc J ctatam I trén mat san.
(3) Tinh khodng céach tir vi tri M cla qua béng dén diém J.

Loi giai

(S) |

(1) Tim toa d6 tdm I va ban kinh R cla mat cau



Av_. 27} _zn ) _qf =
Mat cau (S) c6 phuong trinh: (5):(x- 32) +(y- 50) +(z- 8) =100 nén cé tam

1(32;50;8) va ban kinn B=v100 =10
(2) Tim toa do hinh chiéu vubéng géc J ctatam I trén mat san.

Trong khong gian Oxyz’ mat san cé phuang trinh 2=0 trung véi mat phang

(Oxy) 1(32:50:8)

, suy ra hinh chiéu vuéng géc cla diém xuéng mat

J(32;50;0)

toa do
san co toa do
(3) Tinh khodng céch tir vi tri M caa qua béng dén diém J.

u —(n-0- = _ A — —
Trong tam gidc vubéng UM, ta cé: JI =(0;0;8)= I =8, IM =R m'
7

M =

!

Suy ra: JM ={IM - JT' =10 - § =0

Vay khoadng céch tir vi tri M cda qua béng dén diém Jgom

©. Dang todn ren luyén

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

a2 ¥ _ ::1q
Cau 1: Trong khdéng gian Oxyz’ cho mat cau ()2 +(y- 4) +(z- 1) =23 . Toa do tam
I va ban kinh R cliia mat cau S) la

. —75 - -5
A 1(0:-4;-1),R 25 g 1(0:-4:-1),R 5
1(0:4:1),R=25 b I(0:4:1),R =5

C
Loi giai
Chon D

Mat cau S) (6 tam 14D 8 pan kinh R=5.

Oxyz (S):X° + Y +2 - 6x+4y- 82 +4 =0

, cho mat cau . Toa do

(S) 3

Cau 2: Trong khéng gian

tdm I va ban kinh R cla mat cau



1(-3:2:-4),R =35 B I1(3;-2;4),R=5

A B
.l D =25 e T T, =5
. I(3;-2;4),R 25 5. I(-3;2;-4),R 5
Loi giai
Chon B
\ 3-2:4) ., . R=(3+(-2)+4-4=5
Mat cau (S) cod tam 165;-2;4) va ban kinh \/ +(-2) 4 :

I o=
Cau 3: Trong khéng gian Oxw,cho mat cau (S):xC + 7 2 - dx+8y- 22- 4 =0

) 5

. Toa do

tdm I va ban kinh R cla mat cau
Voo —5 e Feden —95

A, 1(2;-4;1),R 5 g I(-2:4:-1),R 25
Fend- —.J2 S 2eden =2

C. 1(2;-4;1),R Jj.D_ 1(-2;4;-1),R !

Loi giai
Chon A

) 1(2;-4;1) R=J23+(—4T+F— (-4) =5

va ban kinh

Av. 1} A ¥ _aY —
Cau 4: Trong khong gian 9%, cho mét cau (8):(x- 1) +(y+2) +(z- 3) =16
toa do nao sau day nam trén mat cau?

(1;-2;-1)

Mat cau c6 tdm

. Diém cb

A (1203) (1;—2,-1)_ o, (-2:3)

B. C.

Loi giai
Chon B

Thay toa do cla cac diém da cho vao phuong trinh mat cau ta dugc diém cé

(;-2;-1)

toa do nam trén mat cau.

ul ¥ 2 _+o
(S):xt +(y-1) +2 ~ 7. Trong cac diém
(S),

P(1:0:1)

Cau 5: Trong khong gian P97, cho mat cau
cho duéi day, di€m nao nam ngoai mat cau

M(1;1;1) N(0;1;0) Q(1;1;0)

A B C D
Loi giai
Chon C

(s)

Khodng cach tu cac diém da cho téi tdm mat cau:

mat cau S co tam 159 U pan kinh R=42.



MI =2 =R. NI=0<R, PI=3>R QI =1<R
Do dé diém P nam ngoai mat cau.

. ] 2 _ _ A 4o _

Cau 6: Trong khong gian @2, cho mét cau (8):x" +y" +2 - 4x- 2y+22- 3 =0

. M(4;2;-2)
diém

va mot
. Ménh dé nao sau day dung?

(s)
(s)

Loi gidi

(S) |
(S) |

A. Didm M |3 tAm cha mat cau B. Diém M nam trén mat cau

C. biém M nadm trong mat cau D. Diém M n&m ngoai mat cau

Chon C
(S)

1(2;1;-1)

Mat cau cé tam va ban kinh R=3,

M:,J[4_ 3}: +(2- I}: +(—2+!}: :JE-:R'
(S)

Cau 7: Phuong trinh nao sau day la phuong trinh ciia mat cau?

Khi dé

Vay diém M ndm trong mat cau

pa, O +(y-3) +(e2) =3 g 1V +(y-3) +(z+2) =3

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

Chon A

(x- a) +(y- by +(z- cf =F°

Do phuong trinh mat cau cé dang nén vé phai

cla phuong trinh 13 R >0
Cau 8: Diéu kién dé phuong trinh X ¥V +Z - 24X~ 2by-2cz+d =0 | phuong trinh mat
cau?
A, a+b+c-d=0 B, T +b+C +d=>0_
C.a+b+c-d>0 p, a+b+c-d=0,
Loi giai
Chon C
P& phuong trinh X *V *% - 2ax- 2by- 2z +d =0 | phuong trinh mat cau thi
T+ +c-d=0

Cau 9: Trong cac phuong trinh sau, phuong trinh nao khong phai la phuong trinh
clla mat cau?



A X4y 47 =1 B. x3+ﬁ+zf+2x+2y—4z+||:[]_
C. X+ 4+ +2X+4y- 4z-21=0 D. 2X7 4 2Y 427 +4x+4y- 8z- 10 =0
Loi gidi

Chon B

Xét phuong trinh X +Y +2 +2X+2y- 4z+11=0

2 2 -
d=—=-1 b=—=-1 c=—4=2
Céo -2 ; -2 ; -2 ’dzll
Tac @+b+c-d=C D211 5

Nén phuong trinh X *¥ #Z #2x#2y-4z+11=0 50013 phuong trinh mat
cau.

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

tam 10;-2;3) ban kinh R=3
p 1)+ (e2) +(2-3) =3 g, 1) +(y+2) +(2-3) =9,
C. (x+1) +(y-2) +(z+3) =3 D. (x+1) +(y-2) +(z+3) =9
Loi giai
Chon B
Phuong trinh  mat cau 101;- 2;3) bdn kinh R=3 ¢é dang

(x- 1) +(y+2) +(y-3) =9

Cau 11: Trong cac phuong trinh sau, phuong trinh nao la phuang trinh clia mat cau

tam 1(-1;2;-3) va di qua diém M(0;3;2)
p, (-1 +(y+2) +(z-3) =13 g (1Y +(y+2) +(z- 3 =3
. ) +(y- 2) +(z43) =27 o, 1) +(y-2) +(z+3) =27
Loi giai
Chon C
. IM=(1:1:5)> R=IM =27
Ta co: .

1. _
Phuong trinh mat cau 1G1:2; 3}, R=\27 co dang
(x+1) +(y- 2) +(2+3) =27



Cau 12: Trong cac phuong trinh sau, phuong trinh nao la phuong trinh clla mat cau

tam 100;3;1) ban kinh R=2

A. X+ Y+ +0y+22+0 =0 B. x3+}?+zz+ay+zz—a:0'

C. X +) 42 - 0y-22-6=0 D. X +) +2-0y-27+6 =0
Loi giai

Chon D

Do phuong trinh mat céu c6 tdm 100;3;1) nén -2a=0; -2b=-6. -2c=-2,

M3t khac ban kinh R=VT +b +C - d =07 +3 +1°- 6 =2 nap gig trj d=6.

Cau 13: Xac dinh tam va ban kinh clia mat cay X ¥V +& +8x- 0y+22-10 =0

A Tam 16435 D s pankinh R=6. B, Tam 10437 Uy pan kinn

R=36

C. Tam 1(4;-3;1) va ban kinh R=6_ D, Tam 164;-31) va ban kinh R =36
Loi giai

Chon A

Phu.o,ng trinh X: +y: +.Z: + 85X - f]y+ 2z-10=0 Cé ﬂ:—4:b:3:5‘:— ];d:- 10
Vay tam cua mat cau la 1-4;3;- l), ban kinh R=v160+9+1+10 =6 =6

Cau 14: Trong khong gian Oxyz (don vi cua cac truc toa do la kilomet), mot tram thu

phéat séng dién thoai di ddng c6 dau thu phat dugc dat tai diém 1(-6;- 1;4).
Cho biét ban kinh pht séng cta tram la 2km Ngudi sir dung dién thoai ding
3 diém nao sau day thi sir dung dugc dich vu clGa tram néi trén?

C(-6;2;2 D(0;-1;4)

C D

Loi giai

A(-4;0:2) B B(-5;-2;5)

A

Chon B
1o c6 JA=3>2IB={3<2,IC=13>2,ID =6>2

Vay ngudi ding tai diém B nam trong mat cdu nén sé s dung duoc dich vu
cla tram thu phat séng dién thoai di dong.

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

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



Cho biét ban kinh pht séng cla tram la 2km, Ngudi sir dung dién thoai dung
3 diém nao sau day thi khéng s dung dugc dich vu cGa tram néi trén?

A(-S;U;3) B(-:'!«;-E;i) C(-6;2:2) D(-7;:-2:3)

A B C D
Loi giai

Chon C

T A=3<3B=3<2,IC=\13>2,ID=3<2

Vay ngudi ding tai diém € ndm ngoai mat cdu nén sé khong s dung duac

dich vu cla tram thu phat séng dién thoai di dong.

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

A X Y 4+ +2x+2y- 27+ 4 =0 B X # Y 427 +4x- 2y+27+0 =0

C. X+ Y +7 +2x- 0y+4z+14 =0 D. X+ Y +Z +8x- 0y+2z-10 =0
Loi giai

Chon D

Phuong trinh X+ Y +2 +2x+2y- 22+4 =0 6 E+b+c-d=-1<0
Phuong trinh X+ Y +2 +4X-2y+22+06 =0 6 @+B+c-d=0
Phuong trinh X 4V +2Z +2x- 6y+4z+14 =0 6 @+b+E-d=0
Phuong trinh X+ YV +2 +8x- 0y+22-10=0 6 E+b+C¢-d=36>0

Vay phuong trinh X +Y +2 +8X-0y+22-10=0 |y phuong trinh ctia mat cau.

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

(i). X +Y +2 +42-32=0 (ii). X # Y 4+ +2x+2y- 27+ 4 =0

(lll) X:+}F+Z:+2X'ﬁy+42'l[j =0 (lV) X:+}F+Z:+8X'ﬁy+22—4:[:l

A. 1. B. 2. C. 3. D. 4.
Loi giéi

Chon C

Phuong trinh X+V+2 +42-32=0 o g +b+C-d=36>0

Phuong trinh X *¥ *Z #2x+2y- 2244 =0 ¢ ¢ +b +¢-d=-1<0,

Phuong trinh X 4V +Z +2x- 6y+4z- 10 =0 6 @+b+E-d=24>0



Phuong trinh X +Y +Z +8x- 0y+22- 4=0 6 T+b+c-d=30>0

Vay cé 3 phuong trinh la phuong trinh cia mat cau.

Cau 18: Viét phuong trinh mat cau cé tam MG;1;-4) va di qua diém N(I;O;l).
A (x+ 3): +(y+|]l: +(z- 4}: =30 (x- 3): +(y— I):+(z+4}: =30
c. (- 3V +(y- 1) +(2+4) =\B0 b, (x- 3V - (y- 1) - (z+4) =30

Loi gidi
Chon B
Ta c6 R=MN :‘-‘I%

Phuong trinh mat cau (x-3) +(y-1) +(z+4) =30

Cau 19: Trong khéng gian OXyZ, cho diém 1(3;4;2)

tiép xdc véi truc 02 13

. Phuong trinh mat cau tdm I va

A. (X— 3):+(y— 4): +(z— 2): =If:|. B. (X— 3): +(y— 4): +(z— 2): 24.

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

Chon A

. L s L N , » N H(0;0;2
Goi H 13 hinh chiéu vuéng géc clta I [én truc Oz, suy ra ( ).

. HI =(3;4;0)
Ta co: )

M3t cau tdm I va tiép xdc truc Oz c6 ban kinh:

R=d(I,02) =HI =/3 +4* +0* =5

LY ¥ A _ns
Suy ra phuong trinh mat cau: (x-3) +(y-4) +(z-2) 25

(S):x + y* +2° - 4x- 2y+10z- 14 =0

(s) ©)

cat mat cau theo mo6t dudng tron

Cau 20: Trong khdng gian @7, cho
(P):-x+4z+5=0

cla ©)

. Mat phang
. Toa d6 tdm H
la

_ H(-B;]--Z}. _ H(-?;l;-z}_

A B



Chon C

I
Mat cau S) cé tdm 12;1;-5) va mat phang (P) c6 VTPT " =(- 1’0’4).
Vi mat phang (P) cat mat cau (S) theo mot dudng tron ©) nén tam H caa
(©) la hinh chiéu cda I 1&n mat phang (P).
\ 2 1(2;1;-5) ;[1:(- 1:0:4)
Puong thang IH qua "’ 77 va nhéan "7/ la VTCP ¢6 phuaong trinh
(x=2-t
y =l (tej )
—- 54 —H(2- t:1:-5 ++
iy (Z=5+at Khi d6 Hn(P)=H(2- t;1; ,+4t)_
- (- Al- 5 4 § — — e
T 6 (2-t)+4(-5+4t)+5=0=t L Suy ra H(1;1; 1)_
d. X 2_Y _z+1 (s)
Cau 21: Trong khéng gian OXVZ dudng thang L -1 2  Goi S) 1y mat

cau c6 ban kinh R=3, ¢4 tam I thudc dudng thdng d va tiép xuc véi truc

(S) ]

Oy  iet rang I cé tung d6 duong. Diém nao sau day thudc mat cau

-] s Ve 2.l A
A. M( 1’ ‘-'rl}. 5_ N(j";’ l) c. P( Ji <5 -"'} D. Q(S, 4:.,?).
Loi giai
Chon B
3 A 5 o, 2 +E-T- 142
. I thudc dudng thang d nén Icé toa do: 12 +t;-t;- 142t)
Diém
’ d(1,0y)=R \J@+t) +(-1+2t) =5
S sl a (5) tiép xdc véi truc OV nen (.0y) ﬁ\j[ +t) +(-1+21)
Vi mat cau
t=2
i—4
= 5t +5 =5 =-2
t=2 ta cé 1(4;-2;3)_
Vai
. t=-2 ta cé 1(0;2)'5)
V Qi

(s)

X+ (y— 2) +(z+5) =25
Nén mat cau '

c6 phuong trinh la:
Thay toa d6 cac di€m trong cac phuong an vao phuong trinh mat cau, nhan
thay diém

e X
NG2-1) thda man.



Cau 22: Trong khong gian Oxyz’ mot thiét bi phat séng dat tai vi tri A(B"O"O). Vung

phd séng cua thiét bi c6 ban kinh bang 5. HGi vi tri cta di€m nao sau day
khong thudc vung phl séng cua thiét bi néi trén?

P(-1;3;1) Q(0;-2;0)

M(5:0:0) N(3:2:-1) D

C
Loi giai

A B

Chon C

Ta c6 AM =2<R npén diém M thudc vung phd séng.
Ta c6 AN =5 <R nan gigm N thudc vung pht séng.
Ta c6 AP =20 >R nén diém P khong thudc vung phad séng.

Ta c6 AQ =Vi3<R nén diém Q thudc viing pha séng.
A(m m; 0)

(S)

Cau 23: Trong khéng gian 9%, cho t& diéen OABC ¢4 toa do dinh
Blo;mm) Clm 0:m) pigy dién OABC ¢6 ban kinh mat cau

%

bang 3. Khi d6 phuong trinh mat cau

ndi tiép

(S)

la

B. (XH): +(y+!): +(z+l): :%.

I
3

(- 1) +(y-1) +(z-1) =
A.
(x-2) +(y-2) +(z-2) =1 (x+2) +(y+2) +(z+2) =L
C. 3, D. 3,
Loi giai
Chon A
Vi OABC |3 t¢ dién déu, nén tdm I cda méat cau noi tiép t& dién trung véi
'm m m|
_!T!E.

trong tam cua t& dién ta co

(2m 2m 2m m/3
37373 6

‘ = ]G =

G 13 trong tam tam giac ABC,
G _m3 V3 m=2
Theo bai o 3 :

Khi d6 tam 1001,

(x-1) +(y-1) +(z-1) =

Phuong trinh mat cau

Lad | v



(S): X + V +2° - 4x+12y+62+24 =0
y v

Cau 24: Trong khong gian Oxyz’ cho mat cau Hai

diém MN thusc () sao cho MN =8 y3 OM*- ON* =- 112 Khoang cach tir
O d@én duong thang MN bang

A. 4. B. 3. c. 23, D. V3.
Loi giai
Chon B
Vel Fen
Ta c6: ) co tAm 1(%-6;-3) va ban kinh R=5,

=|2-- G- = =
T 6. OI =(2:-6:-3)= OI ?.

MN = IHZ.,’H:-EZB

Goi H 13 trung diém 4 .
Ly L L
) - (01+IN)

LLLE 42 LLIN >
OM*- ON® =-112= (OM) - (ON) =-112= (O1+IM) - (OI+IN

=-112

LR LW LI LAl AR L
g, OIMN ~OIMN.cos(OI, MN) =56 = cos(OI, MN) =1 = OI//MN
a lai co: _

Do OI//MN = d(O; MN)=d(I;MN)=IH =3
‘Dang ®: Cau trac nghiém duang, sai

(C):(x- I):+[y+3}:+z" =Il.‘:|.

. . . .. . (0
nam bén ngoai mat cau .

©) |

Cau 1: Trong khong gian @Y%, cho mit cau

(a) Digm AWL2-1)

B(0;0;1)

C(0:2;1) nam trén mat cau

D(2:1:-1)

(b) Diém nam bén trong mat cau

(©) |

(c) Piém
(d) Véi diém ,tacé ID<4,

Loi giai
AQ;2;-1)

©) |

(a) Diém nam bén ngoai mat cau

Tam [(-20)



: Trong khong gian @, cho méat cau

(-1 +(+2Y +(-1) =17>16 <m A(1;2;-1)

Ta cé = dié nam bén ngoai mat cau
(©)
» Chon DUNG.
(b) Piém B(0;0;1) nam bén trong mat cau (C).

¥ ) BT L i} .0- . .
Ta c6 (0-1) +(0+2) +1* =6 <16 = diém B(0;0;1) nam bén trong mat cau
(©)
» Chon DUNG.
(c) biém cl0;2;1) nam trén mat cau (C).

1Y +(2+2Y +12 = 9. . .
Ta cé (0-1) +2+2) +1* =18>16 diém c(0;2;1) nam bén ngoai mat cau
(©)
» Chon SAl.

Tl
(d) Véi diém D(21; 1), taco ID<4,
D=2~ 1) +(1+2) + (1) =I1<4
Ta co )

» Chon DUNG.

(8):(x+1) +(y— 1Y +(z+2) =9 6 tam

I va ban kinh R,
(S)

1(1;-1;2)

(a) Phuong trinh mat cau =’ c6 tdm , ban kinh R=3.

A(0;2;-3)

2:3)

(b) Diém nam trong mat cau.

(c) biém JG; nam ngoai mat cau va khoang céch tur tdm I dén diém

J bang \/E.

(8):x° +y +(z-1) =3

(d) Khoang céch tir tdm I dén tdm mat céu bang

2
Loi gidi
(S)

1(1;-1;2)

(a) Phuong trinh méat cau cé tam , ban kinh R=3.



1(1;-1;2)

Phuong trinh mat cau tam , badn kinh R=3 |3
(X— l): +(y+l): +(z— 2): =\
» Chon SAl.
(b) Diém A0;2;-3) nam trong mat cau.
#(2-1Y +(-3+2Y =3 =R = i . .

Ta cé: 041y +(2-1) +(-3+2) =3=R 3, do dé diém A nam trén mat cau.
» Chon SAl.

o J;2;3) e ee A s \ , < o s
(c) biém nam ngoai mat cau va khoadng céch tur tdm I dén diém
J bang \/B.

6: (I+I):+(2— I):+(3+2): =30>R=3

Ta , do d6 diém J nam ngoai mat cau.

" 7 =(0;31)= ‘I[‘;r‘ =J0* +37 + 1 =10
a
» Chon DUNG.

(8):x° +y +(z-1) =3

(d) Khodng céch tir tdm I dén tdm mat céu bang

V2
(S)

(s)

. £ ra ;=12
Mat cau co tam 10;-1 ),

Mat cau c6 tdm K(O"O"l),

Lur wr : -‘
i g KO D= =07+ (1) = =

» Chon SAl.

. N o S+ Yy - 2x+4y+l=0 L, N
Cau 3: Trong khdong gian Oxyz' cho mat cau (S):x+y 42 - 2+ dy+ cétam I va

ban kinh R,
(S)

1(1;- 2;0)

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

N " . .2
(b) Ban kinh clia méat cau () la doan IM i diém ML, ).

(S)
(S

. B(2;-1;-4)
a .

1=
(c) Mat cau c6 dudng kinh AB v4i A(0;1;-2) v

(P):x+y- z-2=0

(d) Mat cau ti€p xuc véi mat phang

Loi giai



(S) ... I(;-2;0)

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

Mt cau (S):X'+};—+2‘— 2X+4y+1=0 c6 a=l, b=-2 ¢=0 d=1

= tam 10;-2;0) va ban kinh R=Va@ +b'+c-d =2
» Chon DUNG.
©)

M(1:1:2)

(b) Ban kinh clia mat cau la doan IMyéi diém

©)

12 s e s . R
Xét M(l’l"'): P +17+27- 2.1+4.1+1 =9 do d6 M khédng nam trén

Vay ban kinh mét cau (S) khong 13 doan IM
» Chon SAl.
s b T P
(c) Mat cau (S) cé dudng kinh AB véi A(0;1;-2) va BQi-1; 4).
( ) @—R

Mat cau S nhan AB |am dudng kinh thi 2 va tdm I I3 trung diém cua
AB.

o o AR AB

AB=(2;-2;-2)= |AB =J22 +(-2) +(-2) =23= 22 =i #R=2
Ta c6 ‘181 J 2
» Chon SAl.

. -l —

(d) Mat cau (S) ti€p xUc vdi mat phang (P):x+y- 2-2 D.

N < 2 H - = E = R :d I.r P
Mat cau (S) ti€ép xdc v6i mat phang (P):x+y- 2 0= (1. D.

d(1,(P)) _+b2)-o 2| =3 #R=2
JIE +17+(-1)

Ta cé
» Chon SAl.

- . )~
Cau 4: Trong khong gian OXZ (ho ba diém A(I’O’O), B(0;2;0) va 6(0’0’3). Khi dé

2 ] : 2 -
(a) Mat cau tdm B, ban kinh R=3 ¢4 phuong trinh la X +(y-2) +2 3.

AY +V +2 =5
(b) Mat cau tdm A, di qua B c6 phuong trinh Ia (- 1) +y7 +2 -,

(c) Mat cdu nhan BC |am duong kinh c6 phuong trinh 13

X +(y— I):+(z— 3): :E_



(d) Mat cau tam O va c6 ban kinh R=0G véi G |3 trong tam DABC| ¢4
. ., . 14
X+y +r =—

phuong trinh Ia 9
Loi giai

2 _a¥ 2 _
(a) Mat cau tdm B, ban kinh R=3 ¢4 phuong trinh 1a x+(y-2) 42 3.

‘ *4(y-2Y +22 =9
M3t cau tam B, ban kinh R=3 6 phuong trinh 13 +(y-2) +2 .
» Chon SAl.

1Y +V +2 =5
(b) Mt cau tdm A, di qua B cé phuong trinh 1a (x-1) +y7+2 -,

Ta c6 ban kinh mat cau la R:""‘B:‘ﬁ, nén phuong trinh mat cau la
(x- !):+y: +7 =5

» Chon DUNG.

(c) Mat cau nhan BC |am duong kinh c6 phuong trinh 13

X +(y— i):+(z— 3): zg.

()
Goi I 14 trung diém cua Looe), 2,

: . (3] 13
X +[y—i) +| z- ;‘ =
Vay phuong trinh mat cau dudng kinh BC |3 . 2] 4
» Chon SAl.
(d) Mat cau tam O va c6 ban kinh R=0G véi G |3 trong tam DABC | ¢4
2 2 , _14
X+ +28 =—
phuong trinh Ia 9.

G‘_;E;;‘=DG :E
1373 3

Ta c¢b nén phuong trinh mat cau can tim Ia

e
X4V +2 =

» Chon DUNG.
Cau 5: Trong khéng gian Oxyz (dan vi trén mai truc la mét), moét ngon hai dang (xem

N o oy 2 .. . 1 25:30;5 oy _a A L2 R N
hinh vé) dugc dat & vi tri I( 0 0). Mat cau S) mo ta ranh gidi cua vung
pha sang trén bién cla hai dang, biét rang ngon hai dang dé dugc thiét ké
vGi ban kinh pha séng R=5km.



1.\‘1::1:3!!.‘/”.’;)\, Hshurterstock.com)

(S)

A(1025:30:50)

(x- 25 +(y- 30) +(z- 50) =25

(s) |

(a) Mat cau c6 phuong trinh la

(b) Diém nam bén trong mat cau

M(45:60:50)

(c) M6t nguai di bién G vi tri thi cé thé dugc chi€u sdng béi 4nh

sang cua ngon hai dang.

J15125-30- ] 3 o
N(5125;30;0) thi khéng thé dugc chiéu sang bai

(d) M6t nguai di bién & vi tri
anh sang cua ngon hai dang.
Loi giai

e . o (=25 +(y- 30) +(z- 50) =25
(a) Mat cau (S) c6 phuaong trinh la ( J +(y-30) +( y :
Ta c6 mat cdu md ta ranh gidi cla vung phu sang trén bién cta hai dang,
bi€t rang ngon hai dang dé dugc thiét k& vGi ban kinh phu séng
(x- 25 +(y- 30) +(z- 50) =5000°

R=5km =5000m g phuang trinh 1a

» Chon SAI.
A(1025:30:50)

(b) Diém (S).

, IA :,, 1025- 25) =1000 < 5000 =R o . N .
Ta coO ( ) s . Suy ra diém A nam bén trong mat
)

Cau
» Chon DUNG.

nam bén trong mat cau

M(45:60:50)

(c) M6t ngudi di bién & vi tri thi c6 thé duogc chi€u sang bai 4nh

sang cla ngon hai dang.
Ta c6 IM=v20"+30" =10413 <5000 =R gyy ra diém M nim bén trong mat
. (S)

Cau



15705
Do dé ngudi & vi tri M(45;60;50)
ngon hai dang.

» Chon DUNG.

thi c6 thé dugc chi€u sdng badi anh sang cla

(s175-20
(d) Mt nguoi di bién & vi tri ¥ ©125:30:0)

anh sang cla ngon hai dang.

thi khéng thé dugc chiéu sang bai

IN =/5100° +(- 50) >5000=R
Ta cé \I +(-50) >
(S)

, suy ra diém N ndm bén ngoai mat cau

p o 2 .., INIS125:30;0
Do dé nguai @ vi tri N( )
cla ngon hai dang.

» Chon DUNG.

thi khong thé dugc chiéu sdng béi 4nh sang

Cau 6: Trong khong gian @Y% cho hinh hop chit nhat OABCOABC i O 13 géc toa
A ;0; i3 (0;0; .
do, A(zoo)’ c(o 0)' 0(004).Ta %

(a) Mst cau tam O, ban kinh OA ¢6 phuong trinh 13 X *¥ *% =2,

Y v+ =
(b) M&t cau tdm A, di qua € c6 phuong trinh 1a (x-2) +y"+2 !3.

(Aco)

(c) Goi H 14 hinh chiéu vudng géc cta O Ién , mat cau tam O di qua

,!
o Xaper=C
H c6 phuong trinh 13 ol

(d) Mat cau di qua cac dinh cta hinh hép c6 phuong trinh la

3 - = 29
(X—!)'+ +(z— .,} _T

3
-3

Loi gidi

Gan hé truc OXVZ phi hinh vé, ta cé toa db céc dinh cla hinh hop

Az
o c
T i
&
4 ) Ll
/
41 !
2 B



0(0;0;0),A(2;0;0);B(2;3;0),C(0;3;0) 0(0;0;4),A'(2;0;4); B(2;3;4),C(0;3;4)

(a) Mét cau tam O, ban kinh OA cd phu'o'ng trinh 1a X+y+z :3.

Ta c6 OA=2 mat cau tdm O, ban kinh OA cé phuong trinh 1a
X +y+7 =4

» Chon SAl.

) T .
(b) Mt cau tam A, di qua C c6 phuong trinh 13 "2 *V +2 =13

Ta c6 ACT =0A* +OC" =4+9 =13= mj3t cau tam A, di qua € c6 phuong trinh
. (x-2)Y 4y +7 =13
la y

» Chon DUNG.

(c) Goi H 13 hinh chiéu vudng géc cta O 1én (aco ), mat cau tam O di qua
X +y+z :E
H c6 phuong trinh Ia ol

(AC'O'):E+ £+E:I e OX+4y+3z- 12 =0
273 4 _

Ta cé

|—I2| 12

R=d(0,(AC0O)) =

V3o+160+9 ol | Vady phuong trinh  mat cau

X+ +2 _l44
Y ol
» Chon SAl.
(d) Mat cau di qua cac dinh cda hinh hop cé phuong trinh la
. (3] . 29
(x-1) + y- E +(z-2) ~2

Mat cadu di qua cac dinh cda hinh hép cé tdm I 14 trung diém cla

DB’:I‘.I:E:E R=08 _¥29
-2 va c6 ban kinh 2 2
. [ 3) . 29
(X—I)'+ V- E +(z— 3) _T

Phuong trinh mat cau la -
» Chon DUNG.



Cau 7: Trong khoéng gian Oz ho dudng thang va mat phang
(P):3x+y- z- 5=0 (S)

. Mat cau c6 tam I thudc duong thédng d va cat mét

phang (P) theo giao tuyén la dudng tron 16n nhat cé ban kinh 7=3,
I
- e =L 3:]:-
(a) Mat phang B):3X+Y= 2520 o\ ppr n=(Gi-1)
(t:-1+2t:-2-1t)

(b) Toa d6 téng quat cha tam I 13

© d(L(P))z}l

¥ _a¥ 1Y 2os
(d) Mat cau (S) c6 phuong trinh la (x-1) +(y-3) +(z-1) .
Loi giai
I
. : - 2-5= =(3;1;-
(a) Mat phang F):3X+ Y= 2520 o\ ppr n=(Gi1-1)
(P):3x+y— r-5=0 ;12(3;];-])

cé VTPT la
» Chon DUNG.

(b) Toa dd téng quét ctia tam I 13 (£;-1+2t5-2- ﬂ.
X =t

d x:y;l _z_— 2. d y=1+2t ,tejled= I(t;1+2t;2- t)
Ta cé: ) z=2-t
» Chon SAl.
() ALEN=3
Do giao tuyén cua () va (P) la dudng tron 16n nén Ie(P)= d(L(P)) :D.
» Chon SAl.
(d) M&t cau (S) c6 phuong trinh 13 (- 1)+ (y-3) +(z- 1) =23

A+ -
Ta ¢6 Ied= I(t;1+2t;2-1t)

Theo gia thiet L =40 ()

(P)

nén toa dd diém I théa méan phuong trinh mat

phang
(P)

Thay toa dd diém I vao ta co:



3t+(1+2t)- (2-t)-5=0=06t-6=0= t=1= I(1:3:1)

. S P . R N iz R, —5 A Lz
Vi $)n(P) theo giao tuyén 1a dudng tron 16n c6 ban kinh 7=5 nén ta c6 ban

kinh mat cau &g R=r=5.

-1) - 3¥ 1) =25
Vay mét cau c6 phuong trinh 13; X~ 1+ -3 +(z- 1) =25
» Chon DUNG

‘Dang ©: Cau trac nghiém tra 16i ngan

Cau 1: Trong khéng gian @Y, téng tat ca bao nhiéu s6 ty nhién cda tham s6 M dé
: : . . =2 ] - —
phuong trinh X 4+ +2° +2(m- 2)y- 2(m+3)z+3n7 +7 =0

la phuong trinh cua
mot mat cau.

Loi giai
Tra loi: 6

a=0
b=m-2
C=- (m+ 3)

d=3nT +7

Ta c6: !
Phuong trinh trén la phuong trinh mat cau khi:

a+b+c-d>o0 < (m- 2) +(m+3) - (307 +7)>0

= -NT+2M+6 =10 ﬁl—ﬁ{mihﬁl

me¥ = me|0;1;2;3|

Ma Nén O+1+2+3 =0

Cau 2: Trong khong gian OX-VZ, cho diém A(t;m1) va mat cau (S) c6é phuong trinh
X +Y +2-2y+42-9 =0 155 c4c gia tri cGa M d& diém A nam trong khoi

cau c6 dang (@b) i ab 13 cac s6 nguyén. Gia tri cia @ bang.
Loi gidi
Tra loi: -1
Mat cau (S) c6 phuong trinh X *V *2- 2y+42-9=0
A(;mg1

. 2 " P e N S 2 2 2 F
Diém ) nam trong khéi cau (S) s 124 mi 41 - 2meat- 9<0
= Nnr-2m-3<0

= me(-1;3)



vay @ =1

Cau 3: Trong khdng gian Oxyz’ c6 bao nhiéu gia tri nguyén duong ™ dé€ phuong

Cau 4: Trong khong gian P2, cho mit cau

Cau 5:

< eV 2 - 2X-2V- ¢ =0 | R . R .
trinh X FY #2 o sxXm 2y 4z+m=0 la phuong trinh cua mot mat cau?
Loi giai
Tra loi: 5

T3 co X +V +2-2x-2y-dzem=0 = (¢ 1) +(y-1) +(z-2) =6-m

D& phuong trinh trén la phuong trinh mat cau thi 6- m>0 < m<6,
Vay gia tri nguyén duong ™M can tim 1a L2345,
Vay ¢ 3 gié tri thda dé.

,oa . IU;-3;2
(S) co tam ( )
(x- a) +(y- by +(z- cJ =R

va di qua

A(5-1:4) c6 dang . Tinh gid tri biéu thirc

T =a+b+c+R"

Loi giai
Tra loi: 24
Tam 1(3;-3;2)

Ban kinh R=IA =v16+4+4 =24
Vay phuong trinh mét cau (8): (x- 1) +(y+3) +(z-2) =24

, a+b+c+R =1+(-3)+2+24=24
Ta co: (-3) .

A(1:2:-4) B(;-3:1) c(2;2;3)

Trong khéng gian Oxyz' cho ba diém . Tinh

dudng kinh [ cia mat cau (S) di qua ba diém trén va cé tdm nam trén mat

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

Loi giai
Tra loi: 10,2

A o, ~ 1x IWx;y;0
Goi tam mat cau la: (xy ).

{}U -BI _ ’J(x— 1) +(y-2) +4° :J(x_ ) +(ye3) o1
(Al =C1 .\/(X"]':’“(}"E}:*Jf: :J(x—2}2+(y—2)2+33



—'}: = ] : i el 2 s vl
o “{” ‘(3"“3{” _ [y ayearat =y soyeor
(1) +47 =(c-2) +3 7 |- 2x41416 = - 4x+4+9
oy=10 [x=-2
L =T =]
2x=-4  |y=I 1(-2;1;0)

\ . Suy ra

y |=2R :z\l(-z- 1Y +(1-2) +4* =226 =10,2

Va
s s N | PR I
Cau 6: Trong khong gian 9%, cho cac diém AG-2;2; “), B(5:-3:3) va diém M
MA 2
khéng cé dinh trong khong gian théa man MB 3 Khi dé d6 dai OM |6n
nhat bang bao nhiéu? Lam tron két qua dén hang phan chuc.

Loi giai

Tra loi: 20,8

Goi M(X;JJ;Z)_
MA 2 9MA: —4MB
Tacé: MB 3

= 9| (x+ 2):+(y— 2): +(z+ 2): :4[(}{— 3): +(y+ 3):+(Z— 3]]

= X+ Y +Z7 +12x- 12y+122 =0

Suy ra M thudc mat cau ) tam 1(-6:6-6) ban kinh R =613

chi @6 “Mae =dO;D+R =014 R=643 + 643 =1243 =20,

Cau 7: Trong khéng gian Oxyz’ khi phuong trinh

X+ +z-20m+2)x+4ny- 2me+7nr-1=0 . el ,
y ( ) my la phuong trinh mat cau. Xac

dinh Mdé& mat cau c6 ban kinh 16n nhat.

Loi giai



Tra loi: 2

X+ +2 - 2(m+2)x+4ny- 2ne+7nt - 1=

Phuong trinh 0 la phuong trinh mat

cau

= (m+2)_+4]’]’f+]’]’f-(?nf'|)}':'ﬁ ST +4m+5>0 = -l<m<5

me (- 1:5) Rev-mi+amss =J- (m- 2) +9

Vi ta cé mat cau c6 ban kinh la

,(m-2) 20= -(m-2) +9 =9 = |- (m-2) +9 =3
Ta co .

Vay, ban kinh méat cau I6n nhat bang 3 khi M=2,

10:-2:3) . (9

Cau 8: Trong khong gian OXVZ cho diém . Goi 1& mat cau c6é tdm Iva

cat truc OX tai hai diém A va B sao cho AB=2\3 gpj dé, phuong trinh mat
abc

(x—a)ﬁ(y— by +(z- ¢f =R P=

cau (S) , tinh gia tri cta R

c6 dang la
Loi giai
Tra loi: -1,5

A B

Goi H 13 hinh chiéu vudng géc cta I 1&n truc Ox ~ H(1;0,0)5 IH =13

HA = AB=\3
M3 2 .

Nén ban kinh mat cau can tim 13 R=IA =JIH" +HA® =4

¥ a _ a2}y _
Khi dé, phuang trinh mat cau can tim la: (-1 +(y+2) +(2-3) m.

P:dle-(-z)a:

=-1,5
Vay gié tri cla R 4

e

b | e



[X =1+t
d:{y=1+2t
z=-2+t

A(-2;4;1), B(2;0;3) (s)

Cau 9: Cho cac diém va dudng thang Goi la mat

cau di qua A8 va c6 tadm thudc dudng théng d. Ban kinh clia mat cau (S) la
R=aJb, tinh gia tri cia P=a+b?

Loi giai
Tra loi: 6

Tam Ied= I(I+t;|+2t;—2+t}l

‘?I:(3+t;-3+ 2t:-3+t): ﬁ’:{- 1+t:142t:-5+t)

Vi (S)

JA=IB= JA’ =IF = (3+t}2 +(—3+2t}: +(—3+t): :(— I+t): +(I +2t}2+(—5+t):
L
e 4t=0et=0= IA =(3:-3;-3).

di qua A,B nén ta cé:

($), R=IA =¥ +(-3) +(-3) =35,

Suy ra, ban kinh mat cau

Vay gié tri cia P=a+b=3+3=0

A =
-2

Cau 10: Trong khbng gian 0%z ho dudng thang I va mat phang

Sy -1 = .h-
(P):2x- y+2z-3=0 (s) 6 tam 1(a;b;0)

. Goi mat cau thudc A va tiép xuc
v6i B i HU-10) (4t 46 gia tri @ +B +¢ bang bao nhiéu?
Loi giai
Tra loi: 14
x=1- 2t

=2+t Vi Tea= I(1- 2t:2t:2+1t)

(P)

Ta c6: phuong trinh tham sé cta A Ia

= %D R
(s 6 tam I(1- 2t:2t:2+1)eD a H(1:-1;0) nén

Mat cau t

ta co:

va tiép xuc véi

_ |3(| - 2t)- 2t+ (2 +1)- 3| _

ﬁ O+ 1- 2t +(-2- 1)
d(1,(P)) =IH sz s(-1) 41

= (-5t41) =0(9E +8¢+5) | _op  sgr- 20 =0 e = |



t=-1=I(3;- 2;1) = q=3,b=-2,c=I
vay @ +b'+c =14,

Cau 11: Trong hé truc Oxyz cho trudc (don vi trén truc la mét), cho moét tram thu
phat sdng 5G cé ban kinh vung phtd séng cla tram & nguéng 600m dugc dat

, I(200;450;60 . vt s vy o N \ A, N .
ri ( ). Tim gid tri Iédn nhat cua ™M (lam tron dén hang don vi)

o A N A s, Alm+100;m+370;0 , o o
dé moét nguai dung dién thoai G vi tri (m+ * ) CcO thé su dung

dich vu cta tram néi trén.

Gvit

Loi giai
Tra 16i: 512

o A N ‘A s n ., Alm+100:m+ 370:0 , o
Dé mot ngudi dung dién thoai G vi tri (m+ ’ ) coO thé su dung
dich vu cua tram thu phat séng 5G cé ban kinh ving pht séng cta tram &

I(200:450:60)

ngudng 600m duoc dat o] Vi tri thi
IA =600 < (m-100) +(m- 80) +(- 60) =600°
- 180- /712400 {m{|80+1,‘?|3400
= 2NT - 360m- 340000 <0 2 B 2 .
180 +4+/712400 512
Vay gid tri I[6n nhat cda ™M 13 2 .
x-2 y-1 z-1
A A : Oxyz N 2 A 5 T4
Cau 12: Trong khdéng gian , cho duong thang -3 < s,
P):x+2y-2z-2=0 : 2y- 2z+4 =10 . o A ) L aa
(P):x+2y- 22 , (Q):x+2y- 22+ . Goi mat cau S(L.R) c6 tdm I
(P),(Q)

thudc A va tiép xuc véi . Khi dé dudng kinh clia mat cau cé gia tri

bang bao nhiéu?
Loi giai
Tra loi: 2

Ta c6: phuong trinh tham s6 cha A la
TeA = I(2-3t;1+2t;1+2t)

(S) I(2- 3t:1+2t:1+2t)

1% A 7 A A N . A 7 ) P 7 A
Mat cau c6 tam thudc A va tiép xtc véi (P).(Q) nén

ta co:



d(1,(P))=d(1,(Q))
~ |(3- 3t)+2(1+2t)- 2(1+21)- 2| :|(2- 3t)+2(1+2t)- 2(|+3t}+4|

JE+22+(-2) JE+2+(-2)
= |- 3t| :|— 3t+t||=‘r t=I
Suy ra mat cau (S) cé tam 1-1;3;3) va ban kinh R=1,

(S)

Cau 13: Mot qua béng ré duge dat 8 mot goéc clia can phong hinh hdp chit nhat, sao
cho qud béng cham va ti€p xdc vdi hai blc tudng va nén nha clia can phong
do thi cé moét diém trén quad bong cé khoang cach lan lugt dén hai blc tuong
vanén 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 boéng ré tiéu
chuédn cé dudng kinh tlr 23 cm dén 24,5 cm? K&t qua la tron dén mét chir so
thap phan.

Vay duong kinh ctia mat cau bang 2.

18 A7
21

Loi gidi
Tra loi: 23,9

Ta dat hé truc vao can phong sao cho c6 hai buc tuong la mat (Clxz],(clyz)’ v
(Oxy)

anénla
z A




Vay bai todn dan dén viéc tim dudng kinh cla mat cau tiép xdc véi 3 méat

2 A s , L o 182
phang toa d6 va chlra diém MQ7;18; ]).

Ta c6 thé goi phuong trinh mat cau 13 (5):(x-a) +(y- a) +(z- @) =T v

a>0 ( do mé&t cau tiép xic véi cdc mat phang toa dé nén a=b=c=R),
M(17;18;21)e(S) - ay -a) +(21- af =&
Do (17;18;21)e( )nen (17- ay +(18- @) +(21- @) =

a=28- 257

= 2d - 112a+1054 =0 =
a=28++257

Vi qua béng ré tiéu chudn cé duong kinh tir 23 cm dén 24,5 cm nén
a=28- 257 thoda.

N 2a=56- 24257 =23,9
Vay dudng kinh qua béng bang a=-0 T~ (Em).

Tai liéu dugc chia sé bo1 Website VnTeach.Com
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