PHAN B. BAI TAP TU LUAN
Dang 1. Viét phwong trinh miit ciu
(0 Tam I(a:b:c)
(5):] -
0 BK:R

(S):|(x- a) +(y- b)Y +(z- c) =R*|

® Dang 1. Cobin |

@ Dang 2. Viét phwong trinh mdt cau (5) c6 tim 1 va di qua diém A4-

(0 Tam I
(s {

Phuong phap: | e (dang 1)

S) .4, B

® Dang 3. Viét phwong trinh mdt ciu ( co dwong kinh AB, Voi cho truoc.

0 Tdam [ la trung diém cua AB-
(5):

1
01 BK:R :;AB
Phuwong phap: \ -

@ Dang 4. Viét phwong trinh mdt ciu (5) cé tim 1 va tiép xiic véi cdc truc va mp toa dp.

(5): {] Tam [
Phutone phip: o 0 BK :R =IM véiM la hinh chiéu cia I |én truc hodc mp toa do.
® Dang 5. Viét phwong trinh mdt ciu (S) c6 tim 1 va tiép xiic véi mdt phing (P).

-

{] Tam I

(Y15 prc . =d|[1;(P)]

Phuong phap:

M(x,: (P):ax+by+cz+d =0

U Khodng cach tir diém ™ »Vaes Zar) dén mdt phang duoc xdc dinh

|m' o Ty, rez, +d |

\-’ﬂ' +h +

d(M:(P)) =

boi cong thiec:

® Dang 6. Viét phwong trinh mat cdu (S) di qua bon diém 4.B.C, D.

Phirone phip: Goi SV x4y 4z - 2ax- 2by- 2ez+d =0
rnwong pnap. U¢

- A, B, C, DE(S)

Vi =7 nén tim duoc 4 phuong trinh = a, b, c,d=(S).

A4, B, C

@ Dang 7. Viét phwong trinh mdt ciu (S) di qua 3 diém va tam thudc mp (P).

Phirone phip: Goi (S):x* +y  +2° - 2ax- 2by- 2ez+d =0
Fhuong pnap: G¢

7 A B, CE(S) Ia:b.c)E(

nén tim duwoc 3 phuong trinh va P) la phwong trinh thir tu.

Gidi hé bon phiong trinh nay e

Dang 8. Viét phwong trinh mit ciu (5) c6 tim 1 va cit mét phing (P) theo giao tuyén la
mot dwong tron co ban kinh - (dang nay minh sé dwa vao bai phwong trinh mdt phang, cdac
ban hoc ciing co thé tw tim dé hiéu hon)



, \ PUNTDRD F e A ol « C =2 .
Phwong phap: Dwa vao moi lién hé — va can nho © =<7 yq

2
S, =ar.

dt

Caul. (THPT - Yén Dinh Thanh Héa 2019) Trong khong gian véi hé toa do @¥VZ | viét phuong

. . ) . 2
trinh mét cau ¢ tim f(]’ 4’3) VédiquadiémA(S" 3; )

Loi giai

1(1:- 4:3) A(5;:-3:2)

va di qua diém nén c6 ban kinh £ =14 =32

G- 1) +(p+4) +(z-3) =18

Mat cau c6 tam

Vay phuong trinh mat cdu can tim 1a:

AQ:1:1) v B(1;- 1;3). Vi

Ciau 2. (Chuyén Son La -2019) Trong khong gian Oxyz , cho hai diém
phuong trinh mit cau c¢6 duong kinh 4B
Loi giai
Goi 1 1a tam cua mit cau duong kinh AB |

Khi d6 1(1;0;2).

R :-I}_AB :%.J(I— 1Y +(-1-1Y +(3-1) =2

Ban kinh ctia mat cau la:

G- 1) +32 +(z-2) 22‘

Vay phuong trinh mit cau la:

(s) Am A(2:1:0) B(0:1;2)

Cau3. (Viét Pirc Ha Noi 2019) Viét phuong trinh mit cau ta , di qua diém

Loi giai

s (8) o a(0) o BO;L2) s (S) . A(210)
Vi mat cau CcO tam , di qua diém nen mat cau cO tam va

nhan d¢ dai doan thang 4B 1a ban kinh.

I ——
4B =(-2:0;2) AB :|;13|:J(—H+D'+E' =22 Suy ra: R =242

Ta co:

Vay: (5): (- 2): +(_1'— I): +z° :S.

(5) 13 mat chu di qua 4 didm

©)

Caud. (THPT Lwong Thé Vinh Ha Ni -2019) Goi
4(2:0:0),8(1:3:0).CC 10:3). DU 23) oy b R ia
Loi gidi

. I(a;b;e)
0l

G 1a tim mat cau di qua bén diém A.B.C.D gpj do:

(AP =i [(a-2Y 4B 46 =(a- 1Y +(b- 3V +¢°
Af: :Cf:-:::r (3-2):+h3+¢-3 :(ﬂ+|):+h:+(£"3):
A =D {(a-2) 45 +¢* =(a- 1) +(b- 2) +(c- 3)



(@a-3b=-3 fa =0
= dg-c==1 (=] h:l:?'f([jll)

‘a-2b-3c=-3 o =l
Ban kinh; & =14 =2+ 41 :JE.

Cau 5. (Sé Binh Phuérc - 2018) Trong khong gian véi hé truc

x4y #27 - 20m+2)x +4my - 2mz +5m” +9 =0

Oxyz , cho phuong trinh

. Tim céc gia tri cia " dé phuong trinh trén 1a
phuong trinh ctia mot mat cau.
Loi giai

Ta c6 diéu kién xac dinh mat chu 1a @ +b° >¢

m<-5
—

AT 4 Al S .
P (m+2) +4m® +m’ - 5m 920 oy +4m-5>0 m>1

Cau 6. Cho phuong trinh X+ y'+Z - dx+ 2my+ 30T - 2m=0 v6i M 1a tham s6. Tinh téng tat ca
cac gia tri nguyén cta M dé phuong trinh da cho 1a phuong trinh mit cau.
Loi giai
Gia sy X *¥ +Z - 4x+2my+ 317 - 2m=0 |, phuong trinh mit cau.

Khi do tam mat ciu 1 '@ MO i peinh R=[4+ni- (nf - 2m) =\-2n7 +2m+4
-2nT +2m+4>0e= me(-12)

vo1 diéu kién

Do MEC = me (0L

Vay tong tat ca cac gid tri nguyén cua M bang 1.

Cau 7. (THPT Gang Thép Thai Nguyén 2019) Trong khong gian véi hé truc toa do Oxyz , cho diém

1. I , . s
A(1;1;,2), 83;2; 3). Viét phuong trinh mat cau () c6 tam / thuoc OX va di qua hai diém 4,B
Loi giai

o [(@:0:0)€ 08 = 14(1- a:1:2): 18- q:2:-3)

G

, — caY +5 =J@G- aY
Do (s di qua hai diém 4,8 nén i IBQJ(I a) 45 JG a) +13
= dg =l6= g =4

= () (am 1(4;0;0)’bénkinh R=14=\TT
= (8):(x- 4) +y 4z =l4e 4y 427 - 8x+2 =0,

Oxyz , cho mat cau

(s).

Cau8. (Chuyén Nguyén Pinh Triéu - Pong Thap - 2018) Trong khong gian

(8):Ge-1Y +(p- 1) + 22 =4, ) ... 10916)
co tam

(s

Mot mat cau va tiép xuc ngoai véi mat cau

Viét phuong trinh mit cau



Cau 9.

Loi giai

Goi R’ 13 ban kinh cua mit cau (s ). Theo gia thiét, ta c6 R+R=I'=R =II - R=8

Khi d6 phuong trinh mat cau (s ); Ce-9) +(y-1) +(z-0) :(J;l.

z 2 ;2;- 2 : .
(Toan Hoc Tuoi Tré 2018) Trong khong gian Oxyz , cho diém 1 (1:2; ). Mat phang () di

qua H va ct céac truc Ox Oy , 0z tai 4, B, C gao cho H 1a truc tAm tam giac ABC  viét phuong

trinh mit cau tim O va tiép xtic véi mit phang

(a)'

Loi giai

ZA

A

£ x

Tacé H 1a tryc tim tam giac 4BC = OH _(ABC).

That vay :
‘OC L oA

= OC L AB
OC LOB )

Ma CH L AB (vi H 13 tryc tam tam giac 4BC) (2)

Tir (1) va 2) suy ra 2 +(OHC) = 4 1L oH ()

Tuong tu BC L(04H) _ BC LOH _(xn

Tir (%) va (+*) suy ra O +(4BC)

(4BC)

Khi d6 mit cau taim O tiép xtic mit phang c6 ban kinh R =0H =3

Ay mit cau ta N A i wdi it whi . X +y +z =9
Vay mat cau tam O va ti€p xc vo1 mat phang (@) 1a (5):x Ty oF )

Cau 10. (THPT Hai Ba Trung - Hué - 2018) Trong khong gian @Y7 | viét phuong trinh mit cu di

qua diém ~

AL:-1:4) o, re - 2 A
(1:-1:4) va ti€p xuc voi cac mat phang toa do.
Loi giai
. I(a;b; v A , ., A S ., A S). .« , re s < 2 ~
Goi (a:b:c) la tam cia mat cau ( ) Mat cau ( )tlep xUc véi cac mat phang toa do



d (1,(0x)) =d (1,(oy2)) =d (1.(0x2) = |ﬂ| :|h| =||:-| =r (1)

Mat ciu (S)di qua AQ:-1:4)

|’M =R |fL4: —R? - (a-1Y +(B+1) +(c- 4Y =R®
[—
T las0ies0b<0  la»0e>0h<0 |a=c=-b=R>0 (do(1))

|(ﬂ-i):+(-ﬂ+1):+(ﬂ-4): :ﬂ: |"2,ﬂ:— 12a+18 =0 |,g:—fjﬂ+gl =0
- = =
]_u:c-:—h =R=0 ]_u:L-:—h:R}D ]_u:L-:—h:R}U
[ﬁ!‘ =c =3
l

= b =-3
1
1 =2

= (5):(x-3) +(_1'+3:': +(z-3) :'?J.

Dang 2. Vi tri twong ddi mit phing vé6i mit ciu, dwong thing

Vi tri twong doi gitta mat phéing (P) va mdt cau (S) $

. S(I:R) . (D).
Cho mat cau va mat phang

[P . L

Goi  la hinh chiéu vuéng goc cua  lén

N d =1H \ 5 , \ £ - 2 (P) Ry

va co la khodng cach tir [ dén mat phang Khi do:

U« d>R: Ay 2 A ¢ 4 A w
Neu Mat cau va mat phang khong co diéem chung.

Néu " Mat phang tiép xiic mdt cau.

, r (P) \ - <z . A . A ” (S) \ N LA A
Luc do la mat phang tiép dién cua va la tiep diem.
U« d<R: e g (P) Gy o, A oA Toa

Néu mat phang cat mat cau theo thiét dién
la dwong tron co tdam  va ban kinh

(P)|[(Q):ax+ by +cz+d =0

Viét phwong trinh mdt va tiép xiic véi mdt cau (5)-

Phuwong phap:
U (PYI[(Q):ax+by+cz+d =0= (P):iax+by+cz+d =0,

U Tim tam 1 va ban kinh R cia mat cau.

; d +=R=d.
vy (P) tiép xuc (5) nén o el -

() 1G-1:2:1)

Cau 11. Trong khong gian véi hé toa do Oxyz it mat chu >’ c6 thm

(P), «- 2y-2z-2=0

va tiép xtc véi mat
phing
Loi giai



3 -1:2: . . R S S g

Vi mat cau tam 1(-1,2:1) tiép xuc voi mat phing (P): 1= 2y= 225 2=0 o ban kinh
[F1-22-2.1-2|

R =d(1,(P)) = =3

JE+G2) +(2y ()41 4 (- 2+ #1) =9

Ciu 12. (Chuyén Nguyén Hug- 2019) Viét phuong trinh mat chu tam | %)

Loi giai

va tiép xuc voi

_|E.3— f-3}+2.4+4| 20

d (1,(P))
Ta co: JEE +H(-1y+2 3 Suy ra mit ciu tam 1:-2:4) va tiép xic véi
220
(P):2x- y+2z+4=0 6 ban kinh T3
20
Phuong trinh mit cau tam 1(3:-2:4). ban kinh : 3 la:

G- 3Y +(p+2) +(z- 4 :$.

. vl ol d o a Ve Aue fo b § —
Cau 13. (Sé Ha Ngi 2019) Trong khong gian Oxyz cho mat cau (5):x" +y 427 +2x- 4y- 62+5 [].

£ . . , Ve ptTra ] =
Viét phuong trinh méat phang ti€p xuc véi 5 va song song v&i mat phang (P):2x- y+2z-11=0
Loi gidi
. . L2 v gz (P):2x- y+2z-11=0
Ta goi phuong trinh mat phang song song v&i mat phang c6 dang :

(0):2x- y+2z+D =0,(D #-11)

. R=y(-1F +2°+3°-5=3
Mat cau (5) cc')témj( 1’2’3),bénkinh J( )

3 = < < A , 7. S A 7
Vi mat phang tiép xtc véi ) nenta co :

i (1.(0)) =R = 2.-1)-2+23+ D e 2+D| s

J2 +G1) 420 3
2+0D =9 D=7
=1 f=J
2+D=-9 D=-11 Do D #-11= D=7

Vay mit phang can tim 1a 2x- y+2z+7=0
Cau 14. (THPT Yén Phong 1 Bic Ninh 2019) Trong khong gian Oxyz . cho mit phing

2x-p-2z-1= . -2 o, A A L1 N g 2
(P):2x- y-22-1=0 va diém M (2, '0). Mait cau tim M | ban kinh bang V3 cat phang (P) theo

giao tuyén 1a dudng tron c6 ban kinh bang bao nhiéu?
Loi giai



Mit cAu tdm tdm M | ban kinh bang R =3 cit phiang (P) theo giao tuyén 1a dudng tron tim

H bankinh ¥ suyra ” =R - MH" )

2.1-(-2)-2.0- ||
MH :d(.-w.(P)}:| = = , B
Vi N2 4P 2 . Suy ra B (ﬁ) I _J:.

Ciu 15. (THPT An Lio Hai Phong 2019) Trong khong gian véi hé toa d6 Oxyz, cho diém I(-21)

y-2

) o T = e N I ~ N A ’ 7,
va mdt phang (P) ¢o phuong trinh * T 2+8=0 g phuong trinh mét cau tdm I va tiép xuc voi

mit phang (P)
Loi giai

P).

Vi mit cdu taim  tiép xac véi mat phing (
-1+4- 248
:—| | =3

Ji+4+4

Vay: (S):(x+1f +(p=2F +(z-1)° =9

= R :a’(f.‘f_P})

Cau 16. Trong khong gian véi hé toa do Oxyz , viét phuong trinh ctia mit cau c6 tim 1€0:1:3) va tiép

L 2 " Ir= p= 2z= 2 =07
Xl’lcv(nmf;ltphang[-‘D]"“"t y-2z-2=07
Loi giai
-1- 6- 2|
=3

—_ . 2 _ 2 A ] -
Ta c6: Ban kinh mit cau la: R =d (1:(P)) Ju +(-1) +(-2) '

‘ 2 4(p-1) +(z-3) =9
Phuong trinh mét cau la: 41+ (- 3) .

CAu 17. (Chuyén Lam Son - Thanh Héa - 2018) Trong khong gian véi hé truc toa do OXYZ  ho mit
iy (8):x* 4+ 27 2x+6y- 4z- 2 =0 . mit phing (c0):x+4y+z-11 =0 Goi (P) 12 mit phing
vuong goc voi (@).(P) song song voi gia cua vecto v=(1:6:2) va (P) tiép xtic voi (S). Lap phuong
trinh mit phang (P).
Loi giai N
() cO tam 1Q:-3:2) va ban kinh R =4 Véc to phap tuyén cia (@) 1a =4 ]).



u[H] uud

Ho =|n_.v| =(>-1-
Suy ra VTPT cuia (P) 3 e [ « (2:-1;2).
DO dé (P) C(,) daIng 2."'.-' _'|.'+2:+(?r :[:l.

Mit khic P tiép xitc voi () nen 4 - (P =4

|2+3+4+a’| _4 d =-21
B 2 B =
Hay .JE' +(-1) +2° d =3

(P)

. s oo 2x- y42z43=0 _, 2x- y+2z-21=
Vay can tim la =%~V T == 3 DV x- y+2z- 21 D.

a

Cau 18. (THPT Nam Truc - Nam Dinh - 2018) Trong khong gian @2 | cho mit phing ©0) song véi

Ve Yy T = , , . 2+ (v-2Y +(z+1) =25
(P):2x-2y+z-7 _U.Biét mp(Q) cht mit chu (5):x +(p-2) +(z+1) =25
Q)

mit phang theo mot
duong tron co6 ban kinh 7 =3 viét phuong trinh mat phiang

Loi giai

) Ve e T = Ve Ve — -
Do mit phing () (P):2x-2y+=z-7 D,suy ra (©):2x-2y+z+m=0, (m= 'J").
. 2 Y (- +1Y =25 . _
Ta cod (5):a” +(y-2) +(z+1) =23 co tam 1(0;2;-1) ban kinh R =5
h=d, _[2:0-2.2-14m| _|m- 3|
Goi VA+4+] 3
Do (©) cit mit cau (5) theo mot duong tron c6 ban kinh 7 :3, suy ra: R =r +Ir
-5 ) - 5=12 =17
2529+ ) L sy cigge |0 . |
9 m=-5=-12 m =-7 (loai)
Vay mp(Q) c6 phuong trinh: Ja- Qy+z+17=0

(d):

, cho dudng thang
(P):x-2y+2z=0 (Q):x-2y+3z-5=0

)

x
Oxyz 2

Cau 19. Trong khong gian va hai mit phang

- A S S \ . < A 5 \ <
. Mat cau () c6 tam ! 1a giao diém cua duong thang

(s)

(94 , e - A S : A 2 - A
ti€p xc voi mat cau ( ) Viét phuong trinh mat cau
Loi gidi

va mit phang (P) Mit phang

1e(d)= 1Qu3+62+1)
Ta co: .

Je(P)= (P):2t- 203+1)+2Q2 +1t)=0= ¢t =1= 1(2;4:3)

R :ﬂ'(f._(Q)} Zﬁ
©) tiép xtic véi () nén 7,



(5):(x-2Y +(p- 4y +(z-3) =

-1 | b

Vay

Ciu 20. (Chuyén Nguyén T4t Thanh Yén Bai 2019) Trong khong gian véi hé truc toa do @7 | cho

) ] - - PR | ) e Y, _ £ _ .
didm M(-3:3:-3) thude mit phang (ex): 2 2y+z+15=0 vA mit cdu
(5):(x- 3): +(_1'- 3): +(z- 5): =100

A, B

. Puong thang A qua M | nim trén mat phing () cit () tai
sao cho d dai 4B 16n nhét. Viét phuwong trinh duong thang A |
Loi giai

Ta cor Mit ciu S e6 tam £ @335 pan kinh R =10,

_|2.2- 2345415

d(1.(a)) 6<R
2 4 (=2) 412 — . .
2+ G2Y 4 = (@n()=CH:) 11 ik chiéu cia 7 1en @),
, u =(2:-2
Goi A duong thang qua / va vudng goc voi (@) - A co VTP 1a M (2 ”‘1).
x=24+2¢
(x =2+2 y=3-2¢ x=-2
A iy =3-2t =5+t = 1y =7
7= Ty Ty — 7 =
=prrs "% Toa do H I nghiém cia he: =¥ 2y*rz+1s=0 [z=3
= H(-2:7;3)

Ta c6 AB ¢6 do dai 16n nhat < 4B 13 duong kinh cua (€ o a=mH

SN NN

DPuong théng MH di qua M(-3:3;-3) va co VTCP MH :(|;4;ﬂ).
A x+3 _y- 3 _zZ +3.
Suy ra phuong trinh | 4
Y e kYo 1 —
Cau 21. (Chuyén Ha Long 2019) Trong khong gian Oxyz , cho (P):2x+y +22-1=0 ,
(s ] .
4(0;0,4),8(31; “). Mot mat cau (S)luén di qua 4,B (P)

va tiép xuc voéi tai €. Biét rang, € luon

thudc mot duong tron ¢ dinh ban kinh 7. Tinh ban kinh 7 cia duong tron do.
Loi giai




[N NN}

, AB(3:1:-2)

Ta co 1a véc to chi phuong ciia dudng thang 4B .
x =3t
y =t
X £ \ 2 . |lz=4-2¢
Phuong trinh tham s6 ctia duong thang AB 1a * .
(P):2x+y+2z-1=0= =
, pd-2 .
GléSﬁf ABCét (P)tal T(Bf,f._—‘- HE),DO TE 3
Khi d6
[ -7 2 - -7 ;
:r‘-?.:—?.:ﬂ‘ TA‘? T = J_ TB‘ID 10.-20) , 10414
. 3 3 3 3 3
4.J5
TC" =TATH —ﬂ C HJ:
Ta co 3

144/5
A O A s P, XA A \ 3
biém ¢ thudc mat phang va cach diém 1 c6 dinh mot khoang
144/5
Vay C luon thudc mot duong tron ) dinh ban kinh ¥ = 3

Céu 22. (KTNL GV Thuan Thanh 2 Bic Ninh 2019) Trong khong gian véi hé toa do Oxyz , cho hinh

. . . .F” . . . . N 14
chop SABCD 5. ‘4(1,2,3)’ 3(3,1,h), C(4,2,3), 1_:1(2,3,4)_GQi ; 1atammatcau( g0 tiép

hinh chép. Tinh khoang cach @ tir / dén mat phing (SAD).

Loi giai

, =(2;-I; -|) =(1;1:1) . pc =(2:-1:-1)
Ta co: va }
B DL L uuy [N{NYN]
Ta thdy: 4B.AD =2.1- L.1- 1.1 =0 y3 4B =DC pgp tiy giac ABCD 1a hinh chit nhat.
(5
M‘ —:2:3
|2

Goi M 1a trung diém cua 4C . Ta co:

Goi d 13 duong thang di qua M va vudng gbéc voi mit phang (ABCD).
ULl Ld
, [AB.AD =(0:- 3:3)
Ta co: .
Vecto chi phuong ctia duong thing d | =(0:-1: 1}.
5
X =—
2
1y=2-t
=3+t

Phuong trinh tham s6 cta dudng thing d 1y |
10



Cau 23. Trong khong gian véi hé toa do Oxyz , cho ba diém

mit cau c6 phuong trinh

Ta co: 54=(0:3;- 3). Ta théy S4 cung phuong vdi ¥ nén suy ra S _(ABCD),

Vst
Goi N 1a trung diém cua SA,ta co: -

272
IGaysz) A = A LA 3 : S.ABCD &
Do ’ la tim mdt cau ngoai tiép hinh chdp : nén
C e _
Ied fl%-fz-{.j3+£
= Fal
{ NELd 00
NILlu
m o - (5 '
NI :‘ Ei t:- E+{ Niwu=0e t-_+¢- E =0 = ¢ :E: I| l;l;E
. 279 3 3 9 3 7797
Ma: Ve s =  /.Suyra: = = = Ve s
ug  uud
, [EA,A.DI =(6:- 3:- 3)
Ta co: .
= 1,00 OO0
, s4p) . " =|54.4D| =(2;- 13- 1)
Mot vecto phap tuyén cia la: 0 .
Phuong trinh tong quat cia mit phang (54D) la:

20c-1)-(p-2)-(2-3)=0 = 2x- y-z+3=0

23 1.9
&gt 5T +3 JE
d(1.(54D)) =" —===—="—
Vay V4 +1+1 2

M(6;0;0) N(0;6;0) P(0;0;6) .
) ) . Hai

(.5', '+ - 2x-2y+1 =0 (S):x 4y +27 -8x+2y+22+1=0
va - cat

()

\ \ 2t 7 ‘A - A S A - N J C A ) e
nhau theo duong tron . Ho1 ¢6 bao nhi€u mat cau cé tdm thudc mat phang chira ©) va tiép xuc voi
ba duong thang MN NP = PM 9

Loi giai

Alx;y: 2) thude ()

Néu diém thi

Ay - 2x- 2y +1 =0
o : = 3x- 2y-z=0
x+y +z -8x+2y+2z+1=0
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Suy ra phuong trinh mit phang (o) chtra dudng tron (© [ 3= 2y-=2=0

Phuong trinh mat phéng (MNP) g Xty+z- B :D_

Goi 1 1a tAm mat cau thoa bai toan, F 1a hinh chiéu vuong goc cua I' trén mat phrfmg (MNP),

J . K| L 1an luot 13 hinh chiéu vudng goc cua H trén cac duong thing MN | NP PM  Ta co
b =IK =1L = HJ] =HK =HL

Suy ra { thugc duong thang di qua tim duong tron ndi tiép hodc tim dudng tron bang tiép ciia

tam giac MNP va vudng goc v6i mit phing (MNP).

Hinh chép O-MNP 13 hinh chop déu nén dudng thang di qua tAm duong tron ndi tiép ctia tam gidc

(MNP)

MNP 3 vubng goc véi mit phing ciing chinh 13 duong thing € di qua O va vudng goc

oo o o2 (MNP)
v6&i mat phang .
Phuong trinh dudng thang ¢ 1a * =Y =7,
:AdC(CC) . 2: R A d AR 1A 48 e AR S E ~ AT A A 4 d e A kA A
Deé thay suy ra moi diém thugc ¢ déu la tdm ciia mgt mat cau thda bai toan. Vay c6 vo so

mit cau c6 tim thudc mit phing chira (© va tiép xuc véi ba duong thang MN | NP PM

(SI :': X+ +z0 =25

(F}:.T':'l"'tl =0 . .o X
va hai mat cau ,

Céu 24. Trong khong gian cho mit phing
(Sz ): x4y 4z 4
(s,) (s,)

cong do.

47+ = cAL N A A r - A s A , re 9 . - A
4z+7=0 . Biét rang tap hop tam I cac mat cau ti€p xuc vdi ca hai mat cau

. P . . C .
vatam / nam trén (P) la mot duong cong. Tinh dién tich hinh phang gii han béi duong

Loi giai

;03 = ) -2:0;
0(0:0;0) va ban kinh R, _5. Mait cau (5 cd tam E(-2:0:

(s)

2)
c6 tam ban kinh

i(o,(P))=—_
k, =1 .Taco V2

Mat cau

<R =7
w4 (E.(P)) —J:}R:’ OE :2\/5’ OE +R, <R,

nén mat
(Sl ) va (Sz) th

X S2 M o, X Sl A - A(S)A I 44 ,
cau nam trong mat cau . Nhu vay mat cau tam { tiép xuc voi ca

S <K , - A S N A ; N e 7. S . \ r ’ 5 S . r
i tiép xtc trong mit cau '~ vatiép xic ngoai véi ~ 2~ . Goi R 1a ban kinh cia ( khi d6
(O +R =R

= OI+El =R +R,= OI+EIl =0
EI- R =R, :

tacohé !

Hinh vé minh hoa

p(P)

AW

NN

.20 Vel = —
OF =(-2:0:2) . OF (P)ix- z+0=0

Nhan xét: vuong goc voi

12



(P)

OI +EI =6 = JOH* + HI? +EH” + HI* =6

ﬁ
3

Goi H 1a hinh chiéu vudng goc cua O 1én ,dat IH =x  diéu kien X >0 Khi d6 ta co

= JI18+ 17 +4f2417 =6 2 :%m x =

il

Vay diém / thudc duong tron tim H ban kinh 3 . Nén dién tich hinh phang gi6i han boi
S =ar _Ir
duong tron la:

Cau 25. Trong khong gian véi hé toa do O, ¢ phuong trinh mat cau:

(.5'_.1, x4y +2 +(m+2)x+2my- 2mz - m- 3 =0

A < 7 < A 1 S A a A \ \ A . r , r )
Bict rang v&i moi sO thyc 7 thi "~ ludn chirta mdt duong tron ¢6 dinh. Tinh ban kinh 7 cua
duong tron do.

Loi giai

[ om+2 ' Jom® + +
‘,‘_ - mim Om~ +8m +106

R =
TS D B A 2
Matcau " coéHtam ! < ' va ban kinh =

vei M, T tiy v va khac nhau, ta dwoc hai phuong trinh mét cau twong tng:

o+ yo+z 4+ 0m +2)x+2my- 2mz-m-3=0 (1)

4y 4z 40, 42)x 4+ 2my - 2myz- m - 3=0 (2)

m . @

Lay = trir theo vé, ta dugc:

(o, = m, e+ 20m - my)y- 20m, - my )z = Gy - my ) =0
= (m - m,).(x+2y-22-1)=0

< x+2y-2z-1=0 (3)

D@ thiy ) 1a phuong trinh téng quét cia mat phang.

- A S J . A \ \ \ M A - < P A . e

= Ho matcau " cd giao tuyen la duong tron nam trén mat phang () co dinh c6 phuong
1. X+2y=-2z2z-1=0

trinh: : .

R
Jmre 2m-2m- I‘ |—':Jm—4|
a':a'[f._(F)] =< — ..:;.

2 =2 _-'}:

Mt khac, dit Y27 +2)

L om? -9m-4) 32
N B S m +Sm+|:‘]_ (-9m-4) :3_ YmeR - =£
4 30 9 . Vay 3

13



Cau 26. (THPT Kim Lién - Ha N¢i - 2022) Trong khong gian Oxyz , cho mit phing

I+t 45 = :2:-2) .x £ : An 18 dure
(P):2x+2y+z+45=0 ($) 1Q1;2; )_ Biét (P) cat (5 theo giao tuyén la duong

(©) i (1)

va mat cau co tam

\ r . 3 r s 5 = A T ’ \ \ : : A
tron © ¢6 chu vi 8™ . Tim béan kinh cua mit cdu (7) chtra duong tron di qua diém

Mm(1:1:1)

Loi giai

Duong tron ©) ¢6 chu vi 8T nén c6 ban kinh 7 =4.

NOINGINC

. N A 5 o A T A <\ A . A \
Goi 7 1a tim ciia mat cau ( ), theo deé ta co va theo cung mdt giao tuyén la

duong tron (© do do o L(P).

LN
Mg p) =(2:2:1)

Puong thing & di qua diém 7 va nhan vecto lam vecto chi phuong nén co

x=1+2¢
y=2+2t
z=-2+
phuong trinh * ‘)
J+26:2426-2+1)
Suy ra .
|3(|+3;)+3(3+3;)-3+;+5 9¢ +9)|
d :d(j(F‘)): = :3||"+||
Ta co: 3 )

; R:IM:J;H:+ 26+1) +(t- 3
Ban kinh cua mat cau (T): ( y+( y .

o dP et =R = 9 +1) +16 =48 + Qe +1) +(e- 3)

Taco
¥ ¥ 3'
= O #1858t +25=9%"-2t+10= 2 =- 5=t =- —
p =265
Vay ban kinh ctia mit cau ( )1a 4

Cau27. (Chuyén Son La 2022) Trong khong gian véi hé toa 46 P%7 | cho dudng thing A
x =1+ 3a+at

y==2+t
=2 +3a+(l+ak ALy . Re 13 1o A 2 A . A o, A X 4 . . 2 -1
\ at(l+a) . Biét rang khi ¢ thay d6i thi lu6n ton tai mot mat cau co dinh di qua diém M©LD
va tiép xuc véi duong thang A. Tim ban kinh ctia mit cau do.
Loi gidi
(x =14+3a+at x=
A: _'|.':'2'|“|r :'_‘I,'+_'|,'—::—3 J.‘:—S

| Z =2+3a+(l+a)

Ta coé: .Thé T =-3 vio ta thu duoc:

14



A(l

Khi d6 ta suy ra rang A ludn qua diém == D ¢4 dinh, va nim trong mit phing

(P)x+y-z+3=0 Mit cau tiép xtc véi duong thang A véi moi @ nén mat cau tiép xic véi
mit phing ©) tai 4.

’.‘l.':|+£
y==5+t= I(1+t;-5+t;-1-t).

=-1-t

Puong thing /4 vudng goc voi () ¢o phuong trinh la: |

Ma I4 =IM nén o+ = (- 0P +(t+2) = =5= [(6:0:-6)= R =IM =53

Viy ban kinh ctia mit cdu can tim 13 bang 543 .

Ciu 28. (Chuyén Bién Hoa — Ha Nam 2022) Trong khong gian véi hé toa do @7 | cho mit cu
x+1 y-2 =z-3

d: = — .
va duong thang I | 2 Pidm Mla:bic).(a>0)

(S)(x+1) +(y-2) +(z- 3y =48

nam trén duong thing d sao cho tr M k¢ duoc ba tiép tuyén MA.MB.MC 44, mit cau (5).(4.8.C la

A iR . HMB =007, BMC =907, EAMA =120°0 = -c
chc tidp diém) va AMB =00" BMC =90" EMA =120° 1y O =a+b-c.
Loi gidi

Mat cau (S) c6 tAim I(- 1 2;3)’ ban kinh R :4\/:’:.
Goi (©) 1a dudng tron giao tuyén ciia mit phing (4BC) va mat cau (5.

it MA =MB =MC =x ypi go 4B =%BC =xN2,C4A=x{3 4o 45 ABC yyong tai B nén

(©) vy H.1.M thang hang.

trung diém H cia 4C 1a tam duong tron
Vi Hye =120° nén MIC g3y do d6 13 =R = x =AM =4 suy ra IM =2AM =2x =§

Laico MEd poq M-1+62463+20) (1>1)

5 s ) t =4
r+r+f_-ﬁ£}' =04 = =v“'.-WI{3.jG.'3+4\E}=’ a+h—a:ﬁ—4~;‘2
Ma IM =8 ngn r=-4
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Dang 3. Mt s6 bai toan lién quan dén mit ciu (ti€p tuyén, khoang cach,...)

\ "yt - T = ) =5 y
Ciu29. (Mi 104 - 2019) Trong khong gian PY7 | cho mit ciu (St +y7 4 (-1 =5 e

A < A :"I ) bs - \ r A A A - N ror A st A
bao nhiéu diém (a,b,c) (a,b,c la cac sO6 nguyén) thudc mat phang Ory )sao cho co it nhat hai tiép

A 5 S . \ s Lt A A r A r re
tuyén cua () di qua 4 va hai tiép tuyén d6 vudng goc véi nhau?
Loi giai

Mit ciu ¢6 tam 7 %% pan kinn R =5

vi A€ (Oxy) nén

¢ =0 C4c giao tuyén cua 4 dén mit ciu (néu Z4 > R) tao nén mot mit nén
tam 4, d& mit non nay c6 hai duong sinh vudng goc thi géc ctia mit nén nay phai =90 hay

I4<R2
Vay RSIASR2 & 520 +b +1 210 & 4 <a” +b* <9

, Y (1Y (+1 23+ 290+ Ay (+=0)(+ ,
Ta ¢ cdc bd s6 thda man (0: 2):(0: 83): (H: 2):(+2: 2): (=2 J_rl)._(w_z._D)._(ﬂ._D)’ 20 b6 6.

Cau 30. (Mi 102-2023) Trong mit phang toa do Oxyz , cho mat cau

(5):Ge- 1Y + (42 +G+1) =4, :ood 4 A(1;0;-2) u=(:a;4- a)
va duong thang ¢ di qua ,

(s)

nhan (vo1

\ ” « X N z . . < R A « A ~ o K “ A 9 S . .
a€ R 1am vecto chi phuong. Bict rang d cit tai hai diém phan biét ma tiép dién cta (5) tai hai

-2 z A z o ; 2
di€ém do6 vuong goc véi nhau. Tinh 4

Loi giai
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A01;0;-2) u=(a:4- a)

Puong thang d di qua , nhan (véi a€ R ) 1am vecto chi phuong

f.‘l.':|+e'
= (d):{y =at
| z =-2+(4- a)t

14 =(0:2;- 1)
u=(a4-a)= |u| =2a*- 8a+17
[;Jf.ji,eal =@8-a-1-2)= ‘[ii!..“”:\ﬂlﬂ: - loa +69

Gia sir duong thing @ cit tai hai diém phan biet 48 Goi Pva ©) 12 hai mat phing tiép

= ((P).(0) =90"

dién lan luot tai 4 va B

(PIN(@)=d i D 13 hinh chién cia I xubng .

D3 thy (4B) Ld, . ID 1d = De(l4B)

hyyi (4B Ld = Ups =((P), (©)=90"

Nén suy ra tir giac 4ZBD 13 hinh vudng canh bang 2. Goi  1a trung diém 4B .

1
= [H —EAB 5.2 2 =2
va =d (7:(d))
IA u‘ -
— '}_‘ l a’ mﬂ+ﬁ _-J_ﬁa —|f_‘lﬂ+f:|':§|—'7'('7’ﬂ —Sﬂ+|?)

|u‘ -J'?'a - Ba+l7

=

= 3’ -35=0= a’ :%%I 1, 66067

Cau 31. (Ma 103 - 2023) Trong khong gian Oxyz , X6t mit cau () co tam 1(5:6,12)

va ban kinh R
thay d6i. C6 bao nhiéu gia tri nguyén ctia R sao cho tmg voi mdi gia tri d6, ton tai hai tiép tuyén cua
Oyz \ . A A N . \ g ‘~ ), A ) °
(Oy2) ma hai tiép tuyén do cung di qua O va gbc gitra chiing khong nho hon 60" ?
Loi giai

(Oyz) .

trong mit phing
C617 , ,
Goi 1(0:6:1 ‘)lé hinh chiéu cta / 1én mit phing

(), O2)

Khi d6 H 1a tdm duong tron (C), voi © 1a giao tuyén cua

khi d6(C? co béin kinh ¥ =VR* - 1H° =R - 25
(©)

Goi 4B 14 hai tiép diém ciia hai tiép tuyén ké tir O dén
17



Theo gia thiét:

60° =HoB =120° = 300 <How =60° = %ﬂsin You 5£

ﬁlgﬁﬂﬁﬁlﬂ—mﬂﬁﬁ?ﬂﬂﬁzﬂlﬁﬂ
2 o 2 27 65 2

= 70 <k <\l60 = Re|9:10:11;12]

Dang 4. Ung dung
Cau 32. Mot qua bong hinh cau c¢6 ban kinh 2 m duoc treo lo limg trén mot mat dat phang. Tam qua
Oxyz o gdc toa do O 13 hinh chiéu vuong gbc cia tdm qua
Ox,

bong cach mat d4t 10 m. Chon hé truc toa do
cau trén mat dat, tia Oz chira tam cua qua cAu, céc truc Oy thudc mat dat nhu hinh vé. Viét phuong

trinh ciia mat cau bé mat qua bong.

"

Loi giai

Tam cua mit cau la I (0;0;]0). Phuong trinh cia mit cidu bé mit qua bong la:
(S):x" +1" +(z- 10y =4
Céu 33. Phan mém mo phong thiét bi tham hiém dai duong c6 dang hinh cau trong khong gian Oxyz .

Cho biét toa d6 tAm mit cau la 1(3060;200;400) va ban kinh 7 =2m Vit phuong trinh mat cAu.

Loi giai

(x- 360) +(y- 200)° +(z- 400 =4

Phuong trinh mit cau 1a
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OxVZ trong khoang thoi gian tir 0 dén 1, mot vt thé chuyén dong sao cho

1. : 1 . |
M‘ —sint;yfy/2sint cost;——sint - cost
o .

Cau 34. Trong khong gian

tai mdi thoi diém tef0:1] ,vatthé do o vitri ""’: "'E '. Hoi trong qué
. 2 an re A LA 2 1A A o 2 (St 4+ -1=0 Ao
trinh chuyén dong ndi trén, vat thé c6 luén thugc mat cau * - hay khong?
Loi giai
(1) . (1 .2
Tsmr +( ﬁsm.rcns.r} - Tsmr—cns; - 1
, ¥ 2
Taco: ' ¥= ' LN '
1 . . . | . ,
:;51“' I +ﬁ51l]f’ Cost +;51I'J' f- -J’ESII'J fcost+cos t-1=0

Do dé trong qua trinh chuyén dong, vat thé ludn thudc mit ciu (5) .

Oxyz

Cau 35. Trong khong gian (don vi trén mdi tryc 13 mét), mot router phat song wifi cé dau thu phat

1(4:2;10)

)

I

* B@ D

a) Cho biét ban kinh pht song wifi 12 40 m. Viét phuong trinh mat cau (5) biéu didn ranh gidi cia
vung phu song.

duoc dat tai diém
A

M(6,12:0) Hay cho biét diém M nim trong hay nam

b) Mot ngudi st dung méy tinh tai diém
ngoai mit cau (S) va ngudi d6 o thé sir dung duoc song wifi ctia router néi trén hay khong.

¢) Cau hoi tuong tu dbi voi ngudi sit dung méy tinh & didm V(14:6:50)
Loi giai
a) Mit cau (5) ¢ tam [(42:10) , ban kinh & =40 nen ¢6 phuong trinh la:

(x-4) +(y- 2)* +(z- 10 =1600.

b) Ta c6 ™ =27 +107 +(- 10 =204 =14,3<40

, suy ra IM <R Do d6, diém M nam
trong mit cau (5) .

Vay nguoi d6 cé the su dung dugce song wifi cia router néi trén.

IV =107 + 4 +40° =1716 ~41,4 > 40

S)

mat ciu ( .

¢) Tacod , suy ra IN>R Do d6,didm NV nim ngoai

Vay ngudi d6 khong theé st dung dugce song wifi cia router noéi trén.
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Oxyz (don vi trén cac truc 1a centimét). Pau in phun ciia mot may in 3 D

+2°- 2x-4y-4z=0

Cau 36. Trong khong gian

dang in bé mit ciia mot mat cau (5) c6 phuong trinh: Xy

Tim:
a) toa d0 tAm va ban kinh cua tAm mit cau;
b) khoang cach tir dau in phun dén tdm ciia mit cau.
Loi giai
x4y 4z - Qax- 2by- 2ez+d =0

c6 dang -
S) 1(1;2;2)

a) Phuong trinh * T2 ¥ ° 2x-4y-4z=0
voi @ =lib=2:c=2:4d =0

R=\I+2"+2°-0=3

b) Khoang céach tir ddu in phun dén tam mat cau bang ban kinh ctia méit cau la

, suy ra mat cau ( cO tim va ban kinh

3(em)

Céu 37. Trong khong gian P2

1(20; 40;60)

(don vi trén céc truc toa dg 1a mét), mot ngon hai ddng c6 bong dén

dat tai diém

i

a) Cho biét ban kinh phu sang ctia dén trén hai dang 1a 3 km, viét phwong trinh mit cau biéu dién
ranh gidi cua vung phu sang cla hai dang trong khong gian.

b) Mot nguoi di bién dang & vi tri M(420:340; D}. Ngudi d6 c6 thé nhin thay duogc anh sang ciia
hai ddng hay khong? Giai thich.
Loi giai

a) Goi (5) 1a mit cu biéu dién ranh gidi ctia ving pht sang ctia dén trén hai dang trong khong

gian Oxyz.

Mit cau (5) cO tam 1(20:40:60) va ban kinh R =3000 suy ra (5) cd phuong trinh:
(x-20)° +(y- 40)° +(z- 60)° =9000000

o — 2 2 LA — : .
b) Ta c6 M =\/400° +300° + (- 60)* =20/034 504<3000 o\ IM <R,
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Do d6, ngudi nay c6 thé nhin thiy duoc anh sang ciia dén trén hai dang.

Ciau 38. Cong nghé hd tro trong tai VAR (Video Assistant Referee) thiét lap mdt hé toa do Oxyz dé

theo ddi vi tri cia qua bong M . Cho biét M dang ndm trén mat san c6 phuong trinh 2 =0 ddng thoi

thuge mit chu (5): (¥~ 32)% +(y = 50) +(= - 10)* =109

(don vi dg dai tinh theo mét).

a) Tim toa do tam / va ban kinh R ciia mit cau (S) .
b) Tim toa d¢ hinh chiéu vudng goc 7 ciia tim ! trén mat san.
¢) Tinh khoang cach tir vi tri M cua qua bong dén diém 7 .

Loi giai

/I

R
M *

a) Mit cau (5) ¢o phuong trinh

(2= 32) 4 (0= 307+ (2= 107 =109 61 66 am 1 3230:10) 4 ban inh B =109

b) Trong khong gian Oxyz , mdt san c6 phuong trinh =0 tring voi mét phang toa do (Oxy) , suy

Y L 7-50) . &)
ra hinh chi¢u vuong goc cua diém 1(32:50:10) xuong mat san cé toa do J(32;50;0)

¢) Trong tam giac vuong M | ta co I =10,IM =R , suy ra

JM =M - 177 =J109- 100 =3.

Vay khoang cach tir vi tri M cia qua bong dén diém 7 1a 3m .
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Cau 39. Trong khong gian Oxyz (don vi cua céc truc toa dg 1a kilomét), mgt tram thu phat song dién

thoai di dong c6 dAu thu phat duoc dit tai didm (-6~ L4)

~

L]
[ 5
a) Cho biét ban kinh phu song cta tram 1a 247 Viét phuong trinh mit cau (S) biéu dién ranh
gidi cua vung phu song.
b) Mot ngudi st dung dién thoai tai diém M(-5-2:3) Hay cho biét diém M nim trong hay

nam ngoai mat cau (S) va nguoi do co thé sir dung dugc dich vu cua tram noi trén hay khong.

¢) Cau hoi tuong tu déi voi nguoi sir dung dién thoai o diém V(- L0:1).
Loi gidi
a) Mt cdu ) o tam 7067 54) 43 ban kinh R =2 nén ¢6 phuong trinh:

(x+6)" +(y+1)" +(z- 4)° =4. b) Ta cd M :\E <R ,suy ra diém M nam trong mit cau Sy
a nguoi do co thé su dung dugc dich vu ctia tram noi trén.

¢) Taco IN={35>R ,suy ra diém NV nam ngoai mit cau (5) va ngudi d6 khong thé sir dung
duoc dich vu cta tram noi trén.

Oxyz 1ot thiét bi phat song dit tai vi tri 4(2:0:0) Ving pha song cua thiét

M(2;1;1)

Cau 40. Trong khong gian

c6 thudc vung phti song cua thiét bi noi trén hay khong?
Loi giai

bi c6 ban kinh bang 1. Hoi vi tri

A2:0:0L,M(2:1:1)= AM =2 >1

Ta co . Do @6, vi tri cua diém M khong thudc ving phi

song.

Céu 41. Néu dimg trudc bién va nhin ra xa, ngudi ta s& thdy mot duong giao giita mat bién va bau troi,
d6 1a duong chan troi di v6i ngudi quan sat (H.5.45a). V& mat Vat li, dudng chan troi 1a duong gidi han
phan Trai Dt ma ngudi quan sat c6 thé nhin thdy duoc (phan con lai bi chinh Trai Dat che khuit). Ta c6
thé hinh dung rang, néu ngudi quan st ¢ tai dinh ctia mot chiéc non va Trai Dat duoc "tha" vao trong
chiéc non dé, thi dwdng chén troi trong truong hop nay 1a dudng cham giita Trai DAt va chiéc non

(H.5.45b) Trong md hinh toan hoc, duong chan troi ddi voi ngudi quan sat tai vi tri B 13 tap hop nhimg

diém 4 nam trén bé mat Trai Dét sao cho B40 =90 ,v6i O 1a tam Trai Dat (H.5.45¢). Trong khong
Oxyz h oy 4z =l

gian , gia sir bé mat Trai Dat (5) o phuong trin va nguoi quan sat & vi tri

B(LL-1)
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Goi 4 1a mot vi tri bat ki trén dudng chan troi d6i véi ngudi quan sat ¢ vi tri B . Tinh khoang cach
AB

c)

Loi giai

Tacé AB° =0B’ - 04" =2= 4B :"E.Do 1 don vi dai trong khong gian Oxyz tuong ung voi
6371 km trén thuc té nén khoang cach 4B 1a V2 0371 ~9010(km)

Cau 42. Hé théng dinh vi toan cau (tén tiéng Anh la: Global Positioning System, viét tit 1a GPS) 1a mot
hé théng cho phép xac dinh chinh xac vi tri cia mét vat thé trong khong gian (Hinh).

Ta c6 thé md phong co ché hoat dong ciia hé thdng GPS trong khong gian nhu sau: Trong cting
mot thai diém, toa do ciia mot diém M trong khong gian sé dugc xac dinh bdi bdn vé tinh cho
trudce, trén moi vé tinh c6 mot may thu tin hiéu. Béng cach so sanh su sai léch vé thoi gian tu luc
tin hiéu dugc phat di véi thoi gian nhan phan hdi tin hiéu d6, mdi may thu tin hiéu xac dinh dugc
khoang cach tir vé tinh dén vi tri M can tim toa do. Nhu vy, diém M 1a giao diém cta bén mait
cau v6i tim 1an luot 12 bon vé tinh da cho.

Gia su trong khong gian voi h¢ toa do Oxyz , cho bbén vé tinh A(3:- 1;6) ,
5(1;4;8),C(7;9;6),D(7;- 15;18) . Tim toa d6 cua diém M trong khong gian, biét khoang cach tir
cac vé tinh dén diém M 1an luot la MA =0.MB =T.MC =12 ' yp =24

Loi giai

Goitoadd cia M la (a:bi¢) Kpi do, cac sd b.¢ thoa man cac phuong trinh:

(a-3) +(b+1) +(c-0) =06" = g +b +c - ba+2b- 12c+10 =0 (1)
(a- 1V +(b-4) +(c-8) =T = a +b"+c - 2a-8h-16c+32=0 (2)
(a-TF +(b-9)V +(c- 6) =12° = g" +b” +c° - 14a- 18b- 12c+22 =0 (3)

(a- 77 +(b+15)F +(c- 18)° =24" = a’ +b* +¢" - 14a+30b- 30c+22 =0 (4)

Trir twong Gng theo timg vé cia (4) cho (3).3) cho (1),(2) cho (D , ta co:
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48b- 24c =0 = c =2b (5)

-5
“Sa- 20b+12 =0 q =23

4a-10b- 4c+22 =0 (7)

Thé (5) va (6) vao (7), ta co: ~ 10b+0-106- 86 +22 =0 = b =1

Suy ra a=-1c=2 . Vay M(- 1;1;2).

Ciu 43. Trong khong gian @Y (don vi trén mdi truc 13 mét), mot router phat song wifi co diu
thu phéat dugc dit tai diém /($2%10),

- A

[i
o) .
w Ny
D D

a) Cho biét ban kinh phu séng wifi 1a 40 m . Viét phuong trinh mit cau (5) bidu didn ranh gioi
cua vung phu song.

M(6:12:0)

b) Mot ngudi sir dung may tinh tai diém . Hay cho biét diém M nam trong hay nim

$) va nguoi do co the st dung dugce song wifi cia router noi trén hay khong.

¢) Cu hoi tuong tu ddi véi ngudi st dung may tinh & diém V(14:6:30)

ngoai mat cau (

Loi gii

1(4;2

a) Mit cau (5) ¢6 tam "10), ban kinh R =40 nén c6 phuong trinh la:

(x=4) +(y-2) +(z- 10) =1600.

b) Taco6 ™ =2 +10° +(- 10" =y204 ~14,3<40 ,suy ra IM <R Do d6, diém M nam trong
mat cau (S).

Vay nguoi do c6 thé sir dung duogc séng wifi cua router noéi trén.

¢)Taco ™ =\J10° + 4 +40° =716 =41,4> 40

cau ().

,suyra /N>R Do d6, diém N nam ngoai mit

Viy nguoi d6 khong thé sir dung duoc song wifi ciia router noi trén.

Cau 44. Tai mot thoi diém co bdo, khi dat hé truc toa do Oxyz (don vi trén mdi truc 1a kilomét) & mot

vi tri phit hop thi tam bao ¢6 toa do 300:200:1) (g,
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a) Lap phuong trinh mit cau dé mo ta ranh gii bén ngoai ving anh hudng ciia bao & cip do: ban
kinh gié manh tir cdp 10, giat tir cip 12 trd 1én khoang 100 km tinh tir tim bio.

b) Tai mot vi tri c6 toa do (350;245:1) thi c6 bi anh hudng bdi con bao duge mo ta ¢ cau a hay
khong?

Loi gidi
Tra loi:

a) Phuong trinh mit cau can tim la:

(x- 300) +(y- 200)° +(z- 1) =100%

b) Khoang cach tr vi tri c6 toa do 2% 243:D) ¢én tam bao la:

d =,J(350- 300)° +(245 - 200)* +(1- 1)* =/4525 <100,

Vay vi tri ¢6 toa do 329245 ; 1) bj anh huéng bsi con bio.

Cau 45. Mot ngudn am phat ra song 4m 13 song cdu (mat dau song 1a mat cau). Khi gin trén hé tryc toa

do Oxyz voi don vi trén mdi truc 1a mét, vi tri nguén am c6 toa do (2:3:1) , cuong do am chuin phat ra co
ban kinh 10 m.

a) Lap phuong trinh mdt cdu mo ta ranh giéi nhan dugc cuong do 4m chuan.

b) Tai mdt vi tri c6 toa do (5:0;2) c6 nhan dugc cuong do &m chuén tur nguén am trén hay khong?
Loi gidi

a) (¥ 27 +(y= 3 +(z- 1 =100

b) Khoang cach tir vi tri c6 toa do (5:0:2) 4én ngudn am la:

d =J(5- 27 +(0- 37 +(2- 1) =J19 <l0.

Vay tai vi tri ¢6 toa do (3:0:2) ¢4 thé nhan duoc cudng do Am chuén tir ngudn am.

Oxyz

Cau 46. Nguoi ta muén thiét ké mot qua dia cau trong khong gian bang phan mém 3 D.
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(S):(x=24) +(y- 24) +(z- 24)° =100
x-24 _y-24 _z-24
1 1 3 25

Biét phuong trinh mat cau 1a (don vi cm) va phuong

d:
trinh dudng thing truc xoay 1a

a) Tim toa do giao diém cua d va (S ).

b) Tinh sé do goc giita d vatryc O7. Lam tron két qua dén hang phan muoi cia do.

Loi gii

Tra loi:
x =24+
y =24+t
z =24 +43 25

a) Puong thing d ¢4 phuong trinh tham s6
Xét digm M(24+024402443.251) o) duong thing 9 .
Thay toa do cua M vao phuong trinh mat ciu (5) , ta duoc:

(24+¢-24)" +(24 +¢- 24)" + (24 +3,25¢- 24)* =100

_40\201 ,  __ 40V201

201 201
2 2 2
y 24_'_4[};(.,Dl;24_'_4[}-.?!“(}[;24_"[3(};,"4}[
vay 4 cit ) tai hai diém 201 201 201 ]
7,4_49'&0 _ 40201, 13:}1!“5‘
201 24 201 24 201

b) Vecto chi phuong cua d va truc 07 1an luwot 1a ¢ =(L1:3.25):k :(D;D;”. Ta co:

cos(d,0z) = la &4 _ 325

~0,917
lal k| JT+1+3,25°

, suy ra

(d,0z) =23,5
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