CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

 CHUONG |

BAI 1. HE TRUC TOA PQ

<0> LY THUYET.

k= (0;0;1)

O. T = (1:0:0

Y 77 =(0:1:0)

. H¢ truc toa do Oxyz:

Heé truc gdbm ba truc Ok, Oy, Oz d6i mot vuong goc nhau.

Truc Ox : truc hoanh, cé vecto don vi i= (1;0;0).
Truc Oy : truc tung, c6 vecto don vi } =(0;1;0).

Truc Oz : truc cao, c6 vecto don vi k= (0;0;1).
Diém 0(0;0;0) 1a gbc toa do.

. Toa do vecto: Vecto u=xi+ y}' vk u= (x;y;2)].

Cho a =(a,;a,;a3), b=(b;by;b,). Ta co:

* 4 cing phuong b<a=kb (keR)

a, = kb,
a, =b a a, a
.o o oRa,=kb, & L=-2==2_ (b, b,, b, 20).
" a=b<< qa,=b, a = kb b, b
3 3
a; = b,
= -2
= ab=ab +a,b,+a.b, = |dl=Ja] +al+al » @' =|a| =a] val+a
ab a,b, +a,b, +a,b,

5LBC>ZZ.B=0c>a1b1+a2b2+a3b3 =0

* cos(a, 5) = =

lal.lb]

Ja2 +a@ + a2 b} + b7 +b?

3. Toa d9 diém:

M (x; 2 z) QOW = (ny;Z) ~Ch0A(xA; Yas ZA) 5 B(XB; ) ZB) 5 C(xc;yc;zc)ata co:

AB=(xp =XV = V4325 —2,)

" AB = \/(XB _xA)2 +(Vp _yA)2 +(z, _ZA)2

Toa dd trung diém M cua doan théng AB:
Xy T Xg Yat+Vp 24+ 2

= Toa d¢ trong tam G cua tam giac ABC:

(2
2

2

2 2)’ G( 3

Xyt XptXe YVt Vp+Ye Z,+tZp+2Z
9 9 M
3

3

QUY TAC CHIEU PAC BIET
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chiéu diém trén truc toa do

Chiéu diém trén mit phing toa dd

- L2 . . Chiéu vao Ox 0-
Diém M(xM 7yM ’ZM) (Gi@t nguyén x) Ml (xM ’O’O)

- LR . . Chiéu vao Oy . .
biém M(xM ’yM ’ZM) (Giz nguyény) MZ(O’yM ’0)

- L2 . . Chiéu vao Oz ¥
biém M(xM ’yM ’ZM) (Gi@ nguyén z) M3 (O7O’ZM)

. < A . . Chiéu vao Oxy . .
biem M(x,55,32 ) G neeyin sy M1 (Xy553,50)

. < A . . Chiéu vao Oyz . .
biem M(x,;5,32) G naminy o= M5 (0553,52,,)

- < R . . Chiéu vao Oxz M -0
Diém M(xM’yM ’ZM) (Giit nguyenx, z) S(xM’O’ZM)

Poi xirng diém qua truc toa do

Poi xtrng diém qua mit phing toa dd

D6 xung qua Ox
(Gi@ nguyén x; doi ddu y, z)

" M(x,;,,32,) M (x

D6i xung qua Oy
(Giit nguyeén y; déi ddu x,z)

" M(xy55,52,)
= M(x

M, (=x);35,5—2,)
M, (—x

D6i xung qua Oz
(Giit nguyeén z; doi ddu x,y)

M;yMyz ) M’ yMa M)

Ve 2y)

Do xiing qua Oxy . .
n _
M(xM ’yM ’Z ) (Gi nguyén x,y; déi ddu z) Ml (xM ’yM’ ZM)
. . D61 xitng qua Oxz . .
n _
M(xM ’yM ’ZM) (Gi nguyén x,z; doi ddu y) M2 (xM’ yM ’ZM)
. . Déi xting qua Oyz . .
n _
M(xM’yM ’ZM) (Giit nguyén y,z; doi ddu x) M3( xM ’yM’ZM)

4. Tich c6 hudng cia hai vecto:

& Dinh nghia: Cho a = (a,, a,, a3), b
a8}

|4 9

b3 bl

2

b, b

)

’ bl b2

=(b,, b,, b,) , tich c6 huéng cia a va b 1a:

] =(a,b, —a,b,;a;b, —aby;a.b, —a,b,).

& Tinh chit: [a,b] L a

[a,b] LB 2, 5] =lal.Ib].sin(a,5)

*» Diéu kién cung phwong cua hai vecto a&b 1a

[Zz,z?] =0 vai 0=(0;0;0).

* Diéu kién dong phang cta ba vecto a, b va ¢ 1a

[a, b].c = 0.

= Dién tich hinh binh hanh ABCD: S, ,,., = || AB, 4D .

= Dién tich tam giac ABC:
‘ 4B, 4C)|

SAABC

= Thé tich khdi hop: ',y e = (4B, AD].A4]

= Thé tich tir dién: V.,

~[[4B.4¢ 48],

Chii y:

— Tich vé hwéng cia hai vecto thuong st dung dé chirg minh hai duong thang vudng goc, tinh

goc giira hai duong thang.

— Tich cé hwéng cua hai vecto thuong st dung dé tinh dién tich tam giac; tinh thé tich khoi tir
dién, thé tich hinh hop; chimg minh céc vecto dong phing — khéng dong phang, chimg minh cac

vecto cung phuong.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

@ HE THONG BAI TAP U LUAN.

DANG 1: CAC CAU LIEN QUAN TQA PO DPIEM, TOA PO CUA VECTO

Cau 1. Trong khong gian véi hé toa dd Oxyz , cho ba vecto: a =(2;-5;3), b= (0;2;-1), c= (1,7;2).
Tim toa do vecto d=a-4b-2c.

Cau 2. Trong khong gian v6i hé toa do Oxyz , cho ba diem A(1;2;4),B(2;-1,0),D(-2;3;-1).
a/ Tim toa d6 diém D dé tr gidc ABCD 1a hinh binh hanh.
b/ Tim toa d0 tam I cta hinh binh hanh ABCD .

Cau 3. Trong khong gian vé6i hé toa dd Oxyz, cho ba diém A(1;-1;5),B(3;4;4),C(4;6;1). Tim toa do
diém M thudc mit phang (Oxy) va cach déu cac diém 4, B, C ?

Cau 4. Trong khong gian v6i hé toa dd Oxyz, cho diém K (2;4; 6) , 20i K' 12 hinh chiéu vudng goc
cia K trén truc Oz. Tim toa do trung diém cua doan théng OK'?

Cau 5. Trong khong gian v6i hé toa d0 Oxyz cho A(-2;2;-1), B(-2;3;0), C(x;3;—1). Tim c4c gid tri
cia x dé tam giac 4BC déu?

Cau 6. Trong khong gian m , cho tam giac ABC c6 A(—2;0;-3),B(—4;1;-1),C(—4;—4;1). Goi D Ia
chan duong phan giac trong goc A cia tam giac ABC. Tim toa d diém D.

Cau 7. Cho hinh hop ABCD.A'B'C'D'
1/ Chtrng minh: AC'+CA'+2C'C=0
2/ Cho A(l;O;l),B(2;l;2),C'(4;5;—5),D(1;—1;1). Tinh toa d6 cac dinh con lai ctia hinh hop.

Cau 8. Trong khong gian m , cho tam gidc déu ABC cb A(5;3;—1),B(2;3;—4) va diém C nam trong
mit phang (Oxy) c6 tung d6 nhé hon 3.
1/ Tim toa d6 diém C.
2/ Tim toa d6 diém D biét ABCD la tt dién déu.

DANG 2: TICH VO HUONG VA CAC UNG DUNG CUA TICH VO HUONG

Cau 1. Trong khong gian m cho tam giac ABC c6 A4(2;-1;3),B(3;0;-2),C(5—1;—6).Tinh cos BAC

Cau 2. Trong khong gian v6i hé toa d0 Oxyz, cho tam giac ABC biét A(l;2;3) , B dbi xtmg v6i 4 qua
mat phang (Oxy ), C dbi ximg v6i B qua gdc toa dd O. Tinh dién tich tam gidc ABC ?

Cau 3. Trong khong gian v6i hé toa d Oxyz , cho tam gidc ABC c6 A(2;0;0), B(0;3;1), C(-3;6;4)
. Goi M 1a diém trén canh BC sao cho MC =2MB . Tinh do dai doan théng AM .

Cau 4. Trong khong gian v6i h¢ toa dd Oxyz cho hai vecto Zz,l; théa man (Zz;l;) =120 bl =3

Zz|:2;

a) Tinh |Zz - 2l§|. b) Tinh goc gilra hai vecto ava x=3a+2b.

Page 3



CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 5. Trong khong gian v6i hé toa @9 Oxyz cho A(-2;2;-1), B(-2;3;0), C(x;3;—1). Tim céc gia tri
cia x dé tam giac ABC déu?

Cau 6. Trong khong gian m , cho hinh hop chit nhat ABCD.A'B'C' D' cé dinh A tring véi goe O,
B(a;0;0), D(0;a;0),4'(0;0;5) (a,b>0). Goi M la trung diém ctia canh CC'.Tinh thé tich
ctia khdi tr dién BDA'M
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

@ LY THUYET.

I. PINH NGHIA

PHUONG TRINH MAT CAU

Cho diém 7 ¢ dinh va mot sb thue duong R. Tap hop tit ca nhitng diém M
trong khong gian cach 7 mot khoang R duoc goi 1a mit cau tdm 7, ban kinh
R.

Kihigu: S(I;R) = S(I;R)={M/IM =R} \ '

II. CAC DANG PHUONG TRIiNH MAT CAU

Dang I : Phwong trinh chinh tic Dang 2 : Phuong trinh tong quat

Miit cdu (S) c6 thm I(a;b;c), bankinh R>0. (S): X +y*+2>—2ax—2by—2cz+d=0 (2)

(S): (x—a)2+(y—b)2 +(z—c)2 =R?

= Diéu kién dé phwong trinh (2) la phwong trinh

mdtcdu:| a+b*+c*—d>0 |
o (S)cotam I(a;b;c).

o (S)cobankinh: R=+a*+b*+c*—d .

IIL. VI TRi TUONG POI GIUA MAT CAU VA MAT PHANG

Cho mit cau S(I;R) va mat phang (P). Goi H Ia hinh chiéu vudng goc cta /1én (P) =d=1H la

khoéang cach tir / dén mit phang (P) .Khido:

+Néu d>R : Mitciuva +Néu d=R : Mit phang tiép +Néu d < R: Mit phing (p)

mdt phang khong c6 xtic mit cAu. Lac dé: (P)

.2 cit mat cAu theo thiét
diém chung.

1a mat phing tiép dién clia dién 1a duong tron co
mat cau va H 1a tiép diém. tdm I’ va ban kinh

r=vR? - IH

N iy

L =

Luru y: Khi mit phing (P) di qua tdm / thi mat phang (P) duoc goi 1a mat phdang kinh va thiét dién lac d6
duoc goi la dwong tron lon.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

IV. VI TRi TUONG POI GIUA MAT CAU VA PUONG THANG

Cho mit cau S(I;R) va dudng thang A. Goi H 1a hinh chiéu cia /1én A. Khi do :
+ IH > R: A khong cat mat + IH=R: A tiép x0c véi mat cau. + IH < R: A cit mit ciu tai

cau. A 1a tiép tuyén cua (S) va H hai diém phén biét.
1a tiép diém.

* Luu y: Trong truong hop A cit (S) tai 2 diém 4, B thi ban kinh R cua (S) duoc tinh nhu sau:

+ Xac dinh: |d(I;A)=IH.

2
+Lacdo: R=+IH?+AH? = /IHZ{%)

V. VI TRi TUONG POI GIUA MAT CAU VA MAT PHANG

mit chu (S):(x-a) +(y-b) +(z-c)’=R* tim I(a;b;c) bin kinh R va mit phing
(P): Ax+By+Cz+D=0 .
o Néu d(I,(P))>R thimp (P) va mit ciu (S) khong c6 diém chung,
o Néu d(1,(P))=R thi mit phing (P) va mit cAu (S) tiép xtc nhau. Khi d6 (P) goi la tiép
dién cia mit cau (S) va diém chung goi 12 tiép diém
o Néu d(I,(P))<R thi mt phang (P) va mit chu (S) cat nhau theo giao tuyén la dudng tron
(x—a)2+(y—b)2+(z—c)2 = R?

c6 phuong trinh :
Ax+By+Cz+D=0

Trong d6 ban kinh dudng tron r = R? —d(I,(P))* va tam H cla

duong tron 1a hinh chiéu cua tdm / mat cau (S) 1én mat

phang (P) .

@ HE THONG BAI TAP U LUAN.

I. TIM TAM VA BAN KiNH MAT CAU
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Kién thirc vin dung

& Phuong trinh: (x —a)2 + (y - b)2 +(z - 0)2 = R? 1a phuong trinh mit cdu c6 tAm I(a; b;c) , ban

kinh R
& Phuong trinh x* + y* + 2> — 2ax — 2by —2cz+d =0 théa diéu kién a” +b” +c*> —d > 0, 1a phuong

trinh trinh mét cau tim I(a; b;c) ,bankinh R=+a*>+b*+c*—d

Cdu 1: Trong khong gian v6i hé tryc toa d0 Oxyz, phuong trinh nao sau day la phuong trinh mat cau,
néu 14 phuong trinh mdt cdu hay tim tim va ban kinh ctia mat cau do.
a) (x—2) +(y+3) +22=5.
b) X*+y*+2° —2x+4y—-6z+1=0.
¢) 3x* +3y* +3z> —6x+3y+21=0.
Cdu 2: Trong khong gian v6i hé€ truc toa d0 Oxyz, tim 4 dé mdi phuong trinh sau 1a phuong trinh
mat cau.
a) X +y* +27 —2mx+2(m+1)y—4z+1=0.
b) X% +y* +2° =2(m—3)x—4mz+8=0.
Ciu 3: Trong khong gian véi hé truc toa d6 Oxyz, tim tat ca cac gia tri thuc cia tham sb ,,, dé phuong
phuong trinh x* +y* +z* + Z(m + 2)x —2(m —3)2 +m?* —1=0 la phuong trinh ctia mit cu c6

ban kinh nho nhét.

II. VIET PHUONG TRINH MAT CAU

Phwong phap
Thudat todan 1:

Budc 1: Xac dinh thm I(a;b;c).

Budéc 2: Xac dinh ban kinh R cua (S).
‘ 2 2 2
Bude 3: Mit chu (S) 6 tam I(a;b;c) vabankinh R 1a: (x—a) +(y-b) +(z-c) =K’
Thudt todn 2:
Goi phuong trinh (S): x> +y* +2z° —2ax—2by —2cz+d =0

Phuong trinh (S) hoan toan xdc dinh néu biét dugc a, b, c, d. (a®> +b*+c*>—-d>0)

Cdu I: Trong khong gian v6i hé truc toa d0 Oxyz, viét phuong trinh mit cau trong mdi trudng hop
sau:
a) Co duong kinh AB véi A(4; -3;7), B(2;1;3).
b) Co tam C(3;-3;1) va di qua diem A(5;-2;1).
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

¢) C6 tam thudc mit phang (Oxy) va di qua 3 diém A(L; 1; 1), B(2; -1; -3), C(-1; 0; 2).
d) Co thm A(2; 4; —5) va tiép xiic véi truc Oz .
Cdu 2: Trong khong gian voi hé truc toa dd Oxyz, cho A(l; 1; 2), B(l; 1; —1), C(—I;O;l) . Viét
phuong trinh mit cau di qua 3 diém A, B,C va c6 tim nam trén mp (Oxz).
Ciu 3: Viét phuong trinh mat cau (S) biét :
a) (S) qua bon diém A(1;2;-4), B(1;-3;1), C(2;2;3), D(1;0;4).
b) (S) qua A(0;8;0), B(4;6;2), C(0;12;4) va c6 tam / thudc mat phang (Oyz).

x=t
Céu 4: Viét phuong trinh mit ciu (S) c6 tim 7 thudc dudng thang A :< y =—1 va (S) tiép xtc véi hai
z=—t

mit phing (a): x+2y+2z+3=0 va (,B): x+2y+2z+7=0.
Cau 5: Lap phuong trinh mat cau (S) qua 2 diém A(2;6;0), B(4;0;8) va c6 tim thudc d:

x-1_ y _z+5
-1 2 1

Ciu 6: Viét phuong trinh mat cau (S) ¢6 tdm [ (2; 3; —1) va cit duong thing A -~ I 1_ y_—41 :% tai hai

diém 4, Bvéi AB=16.
Ciu 7: Cho hai mit phing (P):Sx—4y+z—6=0, (Q): 2x—y+z+7=0 va duong thing

A x—1 _y_z -1
7 3 -2
(Q) cit (S) theo mot hinh tron c6 dién tich 1a 207 .

. Viét phuong trinh mit cau (S) c¢6 tam /1 giao diém cia (P) va A sao cho

xX=—t
Ciu 8: Cho mit phing (P):2x—y—2z—2=0 vaduong thang d: y=2t-1.
z=t+2
Viét phwong trinh mit cau (S) c¢6 tam / thudc 4 va I cach (P) mot khoang bang 2 va (S) cit (P)
theo giao tuyén 1a dudng tron c6 ban kinh bang 3.

Cau 9: Cho diém I(1;0;3) va duomg thing 4 x; _Yy Il

Ivacit d tai hai diém 4, B sao cho AIAB vudng tai /.
Céu 10: Cho mit cau (S): ¥ +y° +2z° —4x—4y—4z=0 va diém A(4;4;0). Viét phuong trinh mit
phing (OAB), biét diém B thudc (S) va tam giac O4B déu.

_ 271 vid phuong trinh mit cau (S) tim
2

Chu y: Ky nang xdc dinh tim va ban kinh cia dwong tron trong khong gian.
Cho mdt cdu (S) tam I ban kinh R. Mat phang (P) cdt (S) theo mét dwong tron (C).
Buwéc 1: Lap phuong trinh dudng thing d qua I va vudng goc véi mit phang (P).
Buwéc 2: Tam [’ ciia dudng tron (C) 12 giao diém cua d va mit phang (P).

Budc 3: Goi , 12 ban kinh cia (O): | r= \/Rz ~[a(r:(P))]
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CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Céu 11: Chimg minh rang: Mit cdu (S): x* +y* +2> =2x-3=0 cit mat phing (P): x—2=0 theo
giao tuyén 1a mot duong tron (C). Xac dinh tim va ban kinh cia (C).
II. SU TUONG GIAO VA SU TIEP XUC
Phwong phap

Cac diéu kién tiép xuc:
+ Duong thang Ala 1iép muyén cua (S)© d(I;A)=R.
+ Mit phang (&) 1 tiép dién cia (S) © d(I;(a))=R.

* L y cde dang todn lién quan nhie tim tiép diém, twong giao.

_¥=1_2-2 43 vamitchu (S) : ¥ +y* +2" ~2x+4z+1=0. Tim

X
2 1 -1
s6 diém chung cua (A) va (S) ?

Cau 1: Cho dudng thang ()

Ciu 2: Cho diém I (1; -2; 3). Viét phuong trinh mét cau tam I va tiép xuc véi truc Oy

Céu 3: Cho diém I (1; —2;3)Vé duong thang d ¢6 phuong trinh X ; 1_y Iz _Z +13 . Viét phuong trinh

mit cAu tim , tiép xuc voi d
x—11 'y _z+25

1 —2

tai 2

Céu 4: Viét phuong trinh mat ciu (S) cotam [ (2; 3; —1) cit dudng théng d:

diém A4, B sao cho AB=16
x+S_y-7_ % vadiém 1(4;1;6). Puong thang d cit mt cau (S) c6 tam

Céu 5: Cho duong thing 4 -

I, tai hai diém 4, B sao cho 4B =6. Viét phuong trinh cia mat cau (S )

Ciu 6: Cho diém I(l;O;O)Vé duong thang 4 x;l = y;l = 24{2 . Viét phuong trinh mit cau (S)cc')

tam / va cat duong thang d tai hai diém A4, B sao cho tam giac I4B déu
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PHUONG PHAP TOA PO
TRONG KHONG GIAN

 CHUONG |

BAI 1. HE TRUC TOA PQ

<0> LY THUYET.

k= (0;0;1)

O. T = (1:0:0

Y 77 =(0:1:0)

. H¢ truc toa do Oxyz:

Heé truc gdbm ba truc Ok, Oy, Oz d6i mot vuong goc nhau.

Truc Ox : truc hoanh, cé vecto don vi i= (1;0;0).
Truc Oy : truc tung, c6 vecto don vi } =(0;1;0).

Truc Oz : truc cao, c6 vecto don vi k= (0;0;1).
Diém 0(0;0;0) 1a gbc toa do.

. Toa do vecto: Vecto u=xi+ y}' vk u= (x;y;2)].

Cho a =(a,;a,;a3), b=(b;by;b,). Ta co:

* 4 cing phuong b<a=kb (keR)

a, = kb,
a, =b a a, a
Lo b oRa,=kb, & L=-2==2_ (b, b,, b, 20).
" a=b<< qa,=b, a = kb b, b
3 3
a; = b,
~ 7 — 2 2 2 ~o |7 2 2, 2
» ab=a.b+a,b,+a,b, = |dl= &} +a; +a » 4’ =la| =a; +a;+a
ab a,b, +a,b, +a,b,

ZziB@Zz.BzO@albl+a2b2+a3b3 =0

* cos(a, 5) = =

lal.lb]

Ja2 +a@ + a2 b} + b7 +b?

3. Toa d9 diém:

M(x; y; Z)QOW =(x;3;2)|. Cho A(x ;5 ¥,5 2,) » B(Xg; ¥ys 25)» C(xo3¥0520), taco:

AB=(xp =XV = V4325 —2,)

" AB = \/(XB _xA)2 +(Vp _yA)2 +(z, _ZA)Z

Toa dd trung diém M cua doan théng AB:
Xy T Xg Yat+Vp 24+ 2

= Toa d¢ trong tam G cua tam giac ABC:

(2
2

2

2 2)’ G( 3

Xyt XptXe YVt Vp+Ye Z,+tZp+2Z
9 9 .
3

3

QUY TAC CHIEU PAC BIET
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chiéu diém trén truc toa do

Chiéu diém trén mit phing toa dd

- L2 . . Chiéu vao Ox 0-
Diém M(xM 7yM ’ZM) (Gi@t nguyén x) Ml (xM ’O’O)

- LR . . Chiéu vao Oy . .
biém M(xM ’yM ’ZM) (Giz nguyény) MZ(O’yM ’0)

- L2 . . Chiéu vao Oz ¥
biém M(xM ’yM ’ZM) (Gi@ nguyén z) M3 (O7O’ZM)

. < A . . Chiéu vao Oxy . .
biem M(x,55,32 ) G neeyin sy M1 (Xy553,50)

. < A . . Chiéu vao Oyz . .
biem M(x,;5,32) G naminy o= M5 (0553,52,,)

- < R . . Chiéu vao Oxz M -0
Diém M(xM’yM ’ZM) (Giit nguyenx, z) S(xM’O’ZM)

Poi xirng diém qua truc toa do

Poi xtrng diém qua mit phing toa dd

D6 xung qua Ox
(Gi@ nguyén x; doi ddu y, z)

" M(x,;,,32,) M (x

D6i xung qua Oy
(Giit nguyeén y; déi ddu x,z)

" M(xy55,52,)
= M(x

M, (=x);35,5—2,)
M, (—x

D6i xung qua Oz
(Giit nguyeén z; doi ddu x,y)

M;yMyz ) M’ yMa M)

Ve 2y)

Do xiing qua Oxy . .
n _
M(xM ’yM ’Z ) (Gi nguyén x,y; déi ddu z) Ml (xM ’yM’ ZM)
. . D61 xitng qua Oxz . .
n _
M(xM ’yM ’ZM) (Gi nguyén x,z; doi ddu y) M2 (xM’ yM ’ZM)
. . Déi xting qua Oyz . .
n _
M(xM’yM ’ZM) (Giit nguyén y,z; doi ddu x) M3( xM ’yM’ZM)

4. Tich c6 hudng cia hai vecto:

& Dinh nghia: Cho a = (a,, a,, a3), b
a8}

|4 9

b3 bl

2

b, b

)

’ bl b2

=(b,, b,, b,) , tich c6 huéng cia a va b 1a:

] =(a,b, —a,b,;a;b, —aby;a.b, —a,b,).

& Tinh chit: [a,b] L a

[a,b] LB 2, 5] =lal.Ib].sin(a,5)

*» Diéu kién cung phwong cua hai vecto a&b 1a

[Zz,z?] =0 vai 0=(0;0;0).

* Diéu kién dong phang cta ba vecto a, b va ¢ 1a

[a, b].c = 0.

= Dién tich hinh binh hanh ABCD: S, ,,., = || AB, 4D .

= Dién tich tam giac ABC:
‘ 4B, 4C)|

SAABC

= Thé tich khdi hop: ',y e = (4B, AD].A4]

= Thé tich tir dién: V.,

~[[4B.4¢ 48],

Chii y:

— Tich vé hwéng cia hai vecto thuong st dung dé chirg minh hai duong thang vudng goc, tinh

goc giira hai duong thang.

— Tich cé hwéng cua hai vecto thuong st dung dé tinh dién tich tam giac; tinh thé tich khoi tir
dién, thé tich hinh hop; chimg minh céc vecto dong phing — khéng dong phang, chimg minh cac

vecto cung phuong.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

@ HE THONG BAI TAP U LUAN.

DANG 1: CAC CAU LIEN QUAN TQA PO DPIEM, TOA PO CUA VECTO

Cau 1.

Trong khong gian vé6i hé toa @ Oxyz, cho ba vecto: a =(2;-5;3), b= (0;2;-1), c= (1,7;2).
Tim toa do vecto d=a-4b-2c.
Loi gigi
Taco: a= (2;-5;3)
4b=(0;8;—-4)
2¢=(2;14;4)
Suy ra: d=a-4b-2¢

=(2;-5;3)—(0;8;-4)—(2;14;4)

(
(2-0-2;-5-8-14;3+4-4)
=(0;-27;3). Vay d =(0;-27;3).
Trong khong gian véi hé toa dd Oxyz, cho ba diém 4(1;2;4),B(2;-1;,0),D(-2;3;-1).
1/ Tim toa d6 diém D dé tir giac ABCD 1a hinh binh hanh.
2/ Tim toa do tam I cua hinh binh hanh ABCD.

Loi giai

X, =X—Xz+x,=-3

1/ Tt gide ABCD 1a hinh binh hanh < AD =BC <3y, =y, — v, +, =6 = D(-3;6;3)

Zp=2Z.—Zz+Z, =3
2/ Diém 113 tAm hinh binh hanh 4ABCD

_ X X

! 2

>

. 1
=1 1a trung diém cia AC = y,zm—yczl ——'2;i .
2 222
_ZA+ZC

zZ; 5

Trong khong gian véi hé toa d6 Oxyz, cho ba diém A(l;—l;S),B(3;4;4), C(4;6;1) . Tim toa do
diém M thudc mit phang (Oxy) va cach déu cac diém 4, B, C ?
Loi gidi

Goi M(x;y;O)e (Oxy),(x,y eR;x*+y> # 0) 1a diém can tim.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

AM? = BM?

Vi M cach déu A, B, C nén ta c6: MA=MB=MC <
AM? =CM*

@{(x1)2+(y+1)2+(05)2 (x=3) +(y—4) +(0-4)
(x—1)2+(y+1)2+(0—5)2
4x+10y-14=0 2x+5y="7
{2x+4yy—12=0 <:>{x+2yy:6 Q{

Il
—
=
|
N
~

[\S]
+
—
<
|
()
SN—"

Vay M (16;-5;0).
Cau 4. Trong khong gian v6i hé toa do Oxyz , cho diém K (2;4;6), goi K' 1a hinh chiéu vudng goc
cua K trén tryc Oz. Tim toa do trung diém cta doan thrfmg OK'?
Loi gidi
Vi K' 1a hinh chiéu vuéng géc cua K (2;4;6)1én truc Oz nén K'(0;0;6).
Goi I(x;y,;2,) latrung diém OK'. Suyra 1(0;0;3).

Cau 5. Trong khong gian véi hé toa d§ Oxyz cho A(-2;2;-1), B(—2;3;0), C(x;3;—l) . Tim céc gia tri
ctia x dé tam giac 4BC déu?
Loi giai

Goi M I trung diém ciia doan thang AB

Ta co: M(—z;%;—%) ’ABz\/E, CM = /(X+2)2+%

Tam gidc ABC déu khi va chi khi
V3 1 6

—
CM = AB—<:> (x+2)° +—=—@( I SIS N
2 x=-3

X = T S
Vay: [ 3 la céc gid tri can tim.
X

Cau 6. Trong khong gian m , cho tam gidc ABC c6 A(—2;O;—3),B(—4;1;—1),C(—4;—4;1). GoiD la
chan dudng phan giac trong goc A cia tam gidc ABC. Tim toa do diém D.

Loi giai

Theo tinh chét phan giac trong, ta co:

DB _ 4B lﬁ——ﬁD—C(l)
DC AC AC
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Ma: AB=3,4C=6

Cho hinh hop ABCD.A'B'C'D’
1/ Chiémg minh: AC'+CA'+2C'C =0
2/ Cho A(1;051),B(2;1;2),C'(4;5;—5),D(1;—1;1). Tinh toa d§ cac dinh con lai cua hinh hop.

Loi giai

1/ Tacé: AC'=AC+CC'; CA'=CC'+C'A va C'A'=CA
Suy ra: AC'+CA'+2C'C=2CC'+ AC+CA+2C'C=0 (dpcm)
2/ Str dung cong thirc hai vecto bang nhau ta dugc:
C(2;0;2),B'(4;6;-5),4'(3;5;,-6),D"(3;4;,—6)
Trong khong gian m , cho tam gidc déu ABC c6 A(5;3;-1),B(2;3;—4) va diém C ndm trong
mit phang (Oxy) c6 tung do nho hon 3.
1/ Tim toa d6 diém C.
2/ Tim toa d6 diém D biét ABCD la tt dién déu.
Loi giai
1/ Vi Ce(Oxy) nén C(x;y;O).

Ta cé: AB =(—3;0;—3),%=(x—5;y—3;1),ﬁ'=(x—2y;y—3;4)

Tam giac ABC déu nén {

@{(x—5)2+(y—3)2+118 @{le {le

\ .
y=4 y=2

AB = AC AB* = AC*?
=
AC = BC AC? = BC?

Vi C ¢6 tung d6 nho hon 3 nén C(1;2;0).

2/ Goi D(x;y;z).

Khidé6: AD =(x=5y-3;z+1);BD=(x~2y-3z+4);CD =(x~1;y-2;2).

Vi tam giac ABC déu nén tir dién ABCD d&u khi va chi khi AD =BD=CD = AB =32
(x—5)2+(y—3)2+(2+1)2=(x—2)2+(y—3)2+(2+4)2

=S (x—5)2+(y—3)2+(z+1)2 :(x—1)2+(y—2)2+22
(x=5) +(y=3) +(z+1)" =18
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

10
X=—
z=1-x z=1-x x=2 32
& qy=16-5x & qy=16-5x &4y=6 v y:—g.
(x—5)2+(y—3)2+(z+1)2:18 3x* —16x+20=0 z=-1 7
z=——
3
10 2 7
Vay: D(2;6;-1)vD| —;——;——|.
w: D ) (3 3 3)

DANG 2: TICH VO HUONG VA CAC UNG DUNG CUA TICH VO HUONG
Cau 1. Trong khong gian m cho tam gidc ABC ¢6 4(2;-1;3),B(3;0;-2),C(5;~1;—6).Tinh cos BAC
Loi giai
Taco: AB =(1;1;-5); AC =(3;0,-9)

AB.AC 16
AB.AC 330"

Suy ra: cos BAC = COS(TB;TC) =

Cau 2. Trong khong gian v6i hé toa do Oxyz , cho tam gidc ABC biét 4(1;2;3), B ddi ximg véi 4 qua
mit phang (Oxy ), C d6i xtng v6i B qua gbc toa do O. Tinh dién tich tam giac ABC ?
Loi giai
Theo dé bai: B d6i xtrng v6i A qua mit phang (Oxy )= B(1;2;-3)

C d6i xtmg véi B qua gdc toa dd O = C(-1;-2;3)
— AB = (0;0;—6); AC = (~2;-4;0) = S, 0. = %‘[ZE;Z@] N

Cau 3. Trong khong gian v6i hé toa d0 Oxyz , cho tam giac ABC c6 A(2;0;0), B(0;3;1), C(-3;6;4)
. Goi M 1a diém trén canh BC sao cho MC =2MB . Tinh d¢ dai doan thrfmg AM .
Loi giai
Vidiém M thudc canh BC nén MC = —ZVB, suy ra toa do diém M 1a
Xo—(=2)x; 3

Xn
1-(=2)
V= (2D)y,

Yu 1-(-2)

_Zc _(_2)ZB =2

Zy
1-(=2)

Vay d6 dai AM bang:

V=5, )+ (= 2.) + (2 =2, =A(-1=2) +(4=0)" +(2-0)* =/29..

hl=3

Zz|:2;

Cau 4. Trong khong gian vé1 hé toa do Oxyz cho hai vecto a,b thoa man (Zz;l;) =120°;
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CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
1) Tinh |Zz —2z§|.
2) Tinh goc giira hai vecto a va x = 3a+2b.
Loi giai

1) Taco: ab= |Zz|.|l;|.cos(a;l;) =-3
= (a-25) =a ~4ab+4b’ =52 |a-25|=2413.

2) Tacs: ax=a(a—2b)=a —2ab=6 va|¥|=|(3a+25) =6.

-~ a.x
= cos(a;x) ==
a

Cau 5. Trong khong gian v6i hé toa @9 Oxyz cho A(-2;2;-1), B(-2;3;0), C(x;3;—1). Tim céc gia tri

= (a;x) =60".

cia x dé tam giac ABC déu?
Loi giai

Goi M 14 trung diém cua doan thang AB .

Ta co: M[—z;%;—%) ’AB:\/E, CM = ’(x+2)2+% .

Tam gidc ABC déu khi va chi khi

—1
CM:AB£®,/(x+2)2+l:£<:>(x+2)2:1:>x .
2 22 x=-3

X = T S
Vay: [ 3 la céc gid tri can tim.
X

Cau 6. Trong khong gian m , cho hinh hop chit nhat ABCD.A'B'C' D' cé dinh A tring véi goe O,
B(a;0;0), D(0;a;0),4'(0;0;6) (a,b>0). Goi M la trung diém ctia canh CC'.Tinh thé tich
ctia khéi tir dién BDA'M

Loi giai

Taco: C(a;a;0),C'(a;a;6) = M(a;a;%}.

BD =(—a;a;0)

ab 2 e
_ BD,BM |=| —;—;— ; BA'=(-a;0;b
BM=(O;a;éj:>[ ] (2 2 a] (Fa:0:0)

3a’b

= [BD, 5% | B4 —-

2
Viy thé tich cua khéi tir dién BDA'M 1a: V,,,, = %‘[BD,BM].BA ‘ - “Tb.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

@ LY THUYET.

I. PINH NGHIA

PHUONG TRINH MAT CAU

Cho diém 7 ¢ dinh va mot sb thue duong R. Tap hop tit ca nhitng diém M
trong khong gian cach 7 mot khoang R duoc goi 1a mit cau tdm 7, ban kinh
R.

Kihigu: S(I;R) = S(I;R)={M/IM =R} \ '

II. CAC DANG PHUONG TRIiNH MAT CAU

Dang I : Phwong trinh chinh tic Dang 2 : Phuong trinh tong quat

Miit cdu (S) c6 thm I(a;b;c), bankinh R>0. (S): X +y*+2>—2ax—2by—2cz+d=0 (2)

(S): (x—a)2+(y—b)2 +(z—c)2 =R?

= Diéu kién dé phwong trinh (2) la phwong trinh

mdtcdu:| a+b*+c*—d>0 |
o (S)cotam I(a;b;c).

o (S)cobankinh: R=+a*+b*+c*—d .

IIL. VI TRi TUONG POI GIUA MAT CAU VA MAT PHANG

Cho mit cau S(I;R) va mat phang (P). Goi H Ia hinh chiéu vudng goc cta /1én (P) =d=1H la

khoéang cach tir / dén mit phang (P) .Khido:

+Néu d>R : Mitciuva +Néu d=R : Mit phang tiép +Néu d < R: Mit phing (p)

mdt phang khong c6 xtic mit cAu. Lac dé: (P)

.2 cit mat cAu theo thiét
diém chung.

1a mat phing tiép dién clia dién 1a duong tron co
mat cau va H 1a tiép diém. tdm I’ va ban kinh

r=vR? - IH

N iy

L =

Luru y: Khi mit phing (P) di qua tdm / thi mat phang (P) duoc goi 1a mat phdang kinh va thiét dién lac d6
duoc goi la dwong tron lon.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

IV. VI TRi TUONG POI GIUA MAT CAU VA PUONG THANG

Cho mit cau S(I;R) va dudng thang A. Goi H 1a hinh chiéu cia /1én A. Khi do :
+ IH > R: A khong cat mat + IH=R: A tiép x0c véi mat cau. + IH < R: A cit mit ciu tai

cau. A 1a tiép tuyén cua (S) va H hai diém phén biét.
1a tiép diém.

* Luu y: Trong truong hop A cit (S) tai 2 diém 4, B thi ban kinh R cua (S) duoc tinh nhu sau:

+ Xac dinh: |d(I;A)=IH.

2
+Lacdo: R=+IH?+AH? = /1H2+(%j

V. VI TRi TUONG POI GIUA MAT CAU VA MAT PHANG

mit chu (S):(x-a) +(y-b) +(z-c)’=R* tim I(a;b;c) bin kinh R va mit phing
(P): Ax+By+Cz+D=0 .
o Néu d(I,(P))>R thimp (P) va mit ciu (S) khong c6 diém chung,
o Néu d(1,(P))=R thi mit phing (P) va mit cAu (S) tiép xtc nhau. Khi d6 (P) goi la tiép
dién cua mit cau (S) va diém chung goi 12 tiép diém
o Néu d(I,(P))<R thi mt phang (P) va mit chu (S) cat nhau theo giao tuyén la dudng tron
(x—a)2+(y—b)2+(z—c)2 = R?

c6 phuong trinh :
Ax+By+Cz+D=0

Trong d6 ban kinh dudng tron r = R? —d(I,(P))* va tam H cla

duong tron 1a hinh chiéu cua tdm / mat cau (S) 1én mat

phang (P) .
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

@ HE THONG BAI TAP U LUAN.

I. TIM TAM VA BAN KiNH MAT CAU

Kién thirc vin dung

& Phuong trinh: (x —a)2 + (y - b)2 +(z - c)2 = R? 1a phwong trinh mit cau c6 tAm I(a;b;c), ban
kinh R

& Phuong trinh x* +y? + 2> — 2ax - 2by —2cz+d =0 thoa didu kién a* +b* +c* —d >0, 1a phuong

trinh trinh mat cau tim I(u; b;c) ,bankinh R=+a>+b* +c* —-d

Cau 1: Trong khong gian v6i h¢ truc toa do Oxyz, phuong trinh nao sau day 1a phuong trinh mat cau,
néu 1 phuong trinh mdt cdu hay tim tim va ban kinh ctia mat cu do.
a) (x—2)2 +(y+3)2 +z2=5,
b) x> +y* +2z° —2x+4y—62z+1=0.
¢) 3x* +3y* +3z> —6x+3y+21=0.
Loi gidi:
a) Phuong trinh (x —2)2 +(y + 3)2 +z°=5 c6 dang (x— a)

2

+(y—b)2 +(Z—c)2 =R* nén la
phuong trinh mat cau c6 tam [ (2; -3; O) va ban kinh R = \/g

b) Phuong trinh x> +y* +z°> —2x+4y—-6z+1=0 c6 dang x* +y” +z* —2ax—2by —2cz+d véi
a=1,b=-2,c=3,d=1 =>a*+b*+c*-d=13>0.

Vay phuong trinh cho 13 phuong trinh mit cau c6 tim [ (1; -2; 3)Vél ban kinh R= \/E .

¢) Phuong trinh 3x*+3y°+3z° —6x+3y+21=0 <2’ +y°+2°-2x+y+7=0 c6 dang
X +yt +2° = 2ax-2by —2cz+d véi g:l/b:—%/c:0,d27 :>a2+b2+02—d:—%<0-

Vay phuong trinh cho khong phai 1a phwong trinh mit cau.

Cdu 2: Trong khong gian v6i hé truc toa d0 Oxyz, tim 4, dé mdi phuong trinh sau 1a phuong trinh
métcﬁu.
a) X’ +y’ +2° —2mx+2(m+1)y—4z+1=0.
b) x*+y* +2° =2(m—3)x—4mz+8=0.
Loi gidi:
a) Phuong trinh x* + y* + 2% = 2mx+2(m+1)y—4z+1=0 c6 dang
x> +y* +2z° —2ax—2by —2cz+d voi a=m, b:—(m+1),c:2, d=1.
PK: @’ +b*+c*—d>0 <:>m2+(m+1)2+22—1>0 S2m*+2m+4>0 o mekR.
b) Phuong trinh x° + 1 +z° —=2(m—3)x—4mz+8 =0 c6 dang

x> +y* +z° —2ax—2by—2cz+d véi a=m-3,b=0,c=2m,d=8.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

1
PK: @* +b*+c*—-d>0 <:>(m—3)2+(2m)2—8>0 sSb5mP-6m+1>0 < m<§.

m>1
Cdu 3: Trong khong gian véi hé tryuc toa d§ Oxyz, tim tht ca céc gia tri thyc cua tham s6 m dé phuong
phuong trinh x* +y* + 2% + Z(m + Z)x - 2(m - 3)2 +m?*—1=0 1a phuong trinh ctia mit cau c6

ban kinh nho nhét.

Loi gidgi:
Chon D.
Phuong trinh x* +y* + 2% +2(m+2)x-2(m—-3)z+m* =1=0 c6 dang:

x> +y* +2z° —2ax—-2by —2cz+d =0 voi a:—(m+2),b:0,c=m—3,d:m2—1.

DK dé pt cho la pt mt cdu: a* +b* +c*~d >0 = (m+2)" +(m-3) —(m*~1)>0

sm?-2m+14>0=meRR.
s 37 1.7 r < A \ 2 2
Khi d6 ban kinh mjt cdu la R ='m? ~2m +14 = |(m 1) +13>/13

Do d6 minR =+/13 khi m =1.

II. VIET PHUONG TRINH MAT CAU

Phwong phap

Thudat todn 1:
Budc 1: Xac dinh thm I(a;b;c).
Bwoc 2: Xac dinh ban kinh R cua (S).

Bude 3: Mit cu () 6 tam I(a;b;c) vabankinh R 1a: (x—a) +(y—b) +(z—c) =R’
Thudt todn 2:
Goi phuong trinh (S): x* +y* +2z° —2ax—2by—2cz+d =0

Phuong trinh (S) hoan toan xdc dinh néu biét duoc a, b, ¢, d. (a*> +b*+c*—d >0)

Cdu 1: Trong khong gian véi hé tryc toa do Oxyz, viét phuong trinh mit cau trong mdi trudng hop
sau:
a) C6 dwong kinh AB v6i A(4; -3;7), B(2; 1; 3).
b) Co tam C(3;-3;1) va di qua diem A(5;-2;1).
¢) Co tam thudc mat phéng (Oxy) va di qua 3 diém A(l; 1; 1), B(2; -1; —3), C(—l; 0; 2).
d) Co thm A(2; 4; —5) va tiép xiic v6i truc Oz.
Loi gidi:
a) Co dudng kinh AB v6i A(4; -3;7), B(2; 1; 3).

M Tam I cta mit cau 1a trung diém cia AB = 1(3; —1;5).
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

2 Bén kinh mit chu la R =+ AB=~/(2—4) +(1+3) +(3-7)" =3.
27 2

MVay phuong trinh mit cau la: (x—3)2 +(y+1) +(z-5) =9.

b) Co tam C(3;-3;1) va di qua diem A(5;-2;1).

[ TAm ctia mat cau la C(3; —3;1).

2 Ban kinh mgt cdu I R=CA = /(5-3) +(~2+3)" +(1-1)" =v5.

¥IVay phuong trinh mit cdu Ia: (x=3)" +(y+3) +(z-1) =5.

¢) C6 tam thudc mit phing (Oxy) va di qua 3 diem A(L; 1, 1), B(2; -1, -3), C(-1; 0; 2).
M Goi phuong trinh mit cau dang: x* + y* + z> —2ax —2by —2cz+d =0, @’ +b* +c> —d > 0.
M Mit cau ¢6 tam I(a;b;c) e mp(Oxy)=c=0 (1).

M Mat cau qua 3 diém A(1; 1; 1), B(2; -1; =3), C(-1; 0; 2), suyra:

3-2a-2b-2c+d=0
14—4a+2b+6c+d=0 (2)
5+2a—4c+d=0

Tu (1) va (2) ta tim dugc: a=1,b=—2,c=0,d=_g_
10 5 5
M Vay PTMC la: x2+y2+22—%x+%z—3?2:0.

d) Co thm A(2; 4; —5) va tiép xtc véi truc Oz.
1 Tam mit cau 1a A(2; 4; -5).

¥ Goi H 1a hinh chiéu cia A l1én truc Oz => H(0;0;-5)

Bin kinh mit chu la R = AH =J(0-2)" +(0-4)" +(-5+5)° =20
¥ Vay PTMC 1a: (x-2) +(y—4) +(z+5) =20.

Céu 2: Trong khong gian véi hé truc toa do Oxyz, cho A(l; 1;2), B(l; 1; —1), C(-10;1). Viét
phuong trinh mit cau di qua 3 diém A, B,C va ¢ tim ndm trén mp(Oxz).
Loi gidi:
M Goi phuong trinh mit cau dang: x* + y* + 2> —2ax —2by —2cz+d =0, @’ +b* +c> —d > 0.
[ Mit cau ¢ tim I(a; b;c) € mp(Oxz) =b=0 (1) i

1 Mat cau qua 3 diém A(1;1;2),B(1;1;-1),C(-1;0;1)
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6—-2a-2b—-4c+d=0
Suy ra: 43-2a—-2b+2c+d =0 (2).
2+2a-2c+d=0

Tu (1) va (2) ta tim duoc: a=§,b=0,c=l,d=—§.
4 2 2

M Vay PTMC la: x* +vy° +z° —%x—z—gzo

Ciu 3: Viét phuong trinh mat cau (S) biét :
a) (S) qua bon diém A(1;2;-4), B(1;-3;1), C(2;2;3), D(1;0;4).
b) (S) qua A(0;8;0), B(4;6;2), C(0;12;4) va c thm I thuoc mit phang (Oyz).
Loi gidi:
a) Cach 1: Goi I(x; y;z) 1a tAm mit cau (S) can tim.
IA=1IB IA* = IB? —y+z=-1 [x=-2
Theo gid thiét: < IA=IC < IA* =IC* & x+7z=2cy=1 .
IA=1ID IA* =ID? y-4z=1 z=0

2

Do dé: 1(-2;1;0) va R=IA=26. Vay (5): (x+2) +(y-1) +2*=26.

Cich 2: Goi phuong trinh mit ciu (S) : x* + y? + 2> —2ax —2by —2cz+d =0,

(a2+b2+c2—d>0).

Do A(1;2;-4)e(S)<  —2a—4b+8c+d=-21 (1)

Tuong tw: B(1;-3;1)€(S) < —2a+6b—-2c+d=-11 (2)
C(2:2;3)e(S) < —4a—-4b—-6c+d=-17 (3)
D(1;,0;4)e(S) < —2a-8c+d=-17 (4)

Giai hé (1), (2), (3), 4)taco a, b, ¢, d, suy ra phuwong trinh mat cau (S) :

(x+2)2 +(y—1)2 +2°=26.

b) Do tam 7 cia mat cAu nam trén mat phéng Oy2)=1 (0; b; c) .

. IA* = [B? b=7
Taco: IA=IB=IC & .

=
IA* =1C? c=5

2

Vay 1(0;7;5) va R=~/26. Vay (5): 2 +(y~7) +(z-5) =26.
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x=t
Céu 4: Viét phuong trinh m3t cu (S) c6 tim 7 thudc dudng thang A:{y=—1 va (S) tiép xtic véi hai

z=—t
mit phing (a): x+2y+2z+3=0 va (ﬁ): xX+2y+2z+7=0.
Loi gidi:
Goi [ (t;—l; —t) e A 1a tim mit cau (S) can tim.

Theo gia thiét: d(I,(a))qi(l,(ﬂ))@@z@c{l_t j _5t:> t=3.

Suy ra: 1(3;-1;-3) va R:d(I,(a)):% Vay () : (x=3) +(y+1) +(2+3) :%.

Cau 5: Lap phuong trinh mat cAu (S) qua 2 diém A(2;6;0), B(4;0;8) va ¢o6 tam thudc d:

x=1_y _z+5
-1 2 1
Loi gidi:
x=1-t¢
Tacod:qy=2t .Goi I(l—t;Zt;—5+t)ed 14 tAm ctia mit ciu (S) can tim.
z=—-5+t

Tacé: [A=(1+t;6-2t;5~t), IB=(3+t-2413-t).

Theo gia thiét, do (S) di qua 4, B<> AI = BI

e J(1 1) +(6-2tF +(5-) =(3+1) +42 +(13-¢)

<::>62—321%=178—201E<:>121t=—116<:>t‘=—2—39

31[2;—§;—ﬁ] va R=1A=2+233.

3 3 3
2 2 2
32 58 44
Vay(S): | x— | +|y+— | +| z+— | =932.
A - X \ <, A A N \ 2 x+1 y-1 =z . .
Cdu 6: Viet phuong trinh mat cau (S) co tam 1(2; 3; —1) va cdt duong thang A: B =+<——=— tai hai

diém 4, Bvéi AB=16.

Loi gidi:
Chon M(-1;1;0)e A= IM =(-3;-2;1).

Puong thang A c6 mét vecto chi phuong 1a L= (1; —4;1) .
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[0,

\a

Tacs: | IM,7, |=(2;414)=d(1,A) = ~2\3.

A ‘

2
Goi R 13 ban kinh mit cu (S). Theo gia thiét : R = \/[d(l, NE Af - 219.

Vay (S): (x-2) +(y-3) +(z+1) =76.

Ciau 7: Cho hai mat phang (P):5x—4y+z-6=0, (Q): 2x—y+z+7=0 va duong thing

A :xT—l = % = z_—21 Viét phuong trinh mit cau (S) c6 tdm 7 1a giao diém cta (P) va A sao cho
(0) cit (S) theo mot hinh tron c6 dién tich 1a 207 .
Loi gidi:
x=1+7t (1)
x=1+7t
. s A e 1A . y=3t (2)
Taco A:qy=3t . Toa d¢ I 1a nghi¢m cua h¢ phuong trinh:
-2t z=1-2t 3)
z=1-

5x—4y+z-6=0 (4)
Thay (1), (2), (3) vao (4) ta co: 5(1+7t)—4(3t)+(1-2t)-6=0<t=0=1(1;0;1).

_5V6

Tacd: d(I1,(Q)) 3

Goi r 12 ban kinh dudng tron giao tuyén ciia (S) va mit phang (Q). Ta co:
207 = 1% < 1 = 245.

R 14 ban kinh mit cau (S) can tim.

o g ik 2 V330 . 2 > 110
Theo gia thiét: R:\/[d(l,(Q))J +7? == Vay (S) : (x—l) +y2+(z—1) =
x=-—t
Ciu 8: Cho mit phing (P):2x-y—-2z-2=0 vaduong thang d y=2t-1.
z=t+2

Viét phuong trinh mat cau (S) c¢6 tdm 7 thudc d va I cach (P) mot khoang béng 2 va (S) cét (P) theo giao
tuyén 1a duong tron c6 ban kinh bang 3.

N e

Loi gidi:
Goi I(—t;2t—1;t+2)ed: la tim cia mit cau (S) va R 1a ban kinh cta (S).

Theo gia thiét : R:\/[d(l;(P)ﬂ2 +77 =/4+9 =4/13.

1

- _2f—4— t=—

Mit khéc: d(I;(P)):2<:>‘ i l-aed 2‘:2c>‘6t+5‘=6c> 6
Ji+1+4 t:—E
6
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2 2 2
*V(’wit:l:Tf?tmI1 —l;—%;E , suy ra (51): x+l + y+g + z—E =13.
6 6 3 6 6 3 6

2 2 2
* Vi t:—%:Témlz[%;—g;%J,suyra (S,): (x—%j +(y+§j +(z—%) =13.

x-1 y+1 z-
1
Ivacat d tai hai diém 4, B sao cho AIAB vudng tai I.

Ciu 9: Cho diém I (1; 0; 3) va duong thing d: L . Viét phuong trinh mét cau (S) tim

N, o

Loi gidgi:
Puong théng d c6 mot vecto chi phuong i = (2; 1;2) va P(l; —1;1) ed.

[#7]

a\_3

Taco: IP=(0;-1;-2) = | 7, IP | = (0;~4;-2) . Suy ra: d(I;d)=

Goi R 1a ban kinh cua (S). Theo gia thiét, AIAB vudng tai /

- 1 1.1 :i@Rzﬁleﬁd(I,d)=@
IH® 1A’ B R? 3

R 2 2 40
Vay (S) : (x—l) +y° +(z—3) =5
Cau 10: Cho mit cau (S): x* +y* +2> —4x—4y—4z=0 va diém A(4; 4;0). Viét phuong trinh mit
phing (OAB), biét diém B thudc (S) va tam giac O4B déu.
Loi gidi:
(S) ¢6 tam 1(2;2;2), ban kinh R = 2/3 . Nhén xét: diém O va 4 clng thude (S).

Tam gidc OAB déu, c6 ban kinh duong tron ngoai tiép R’ = oA = Ve .
NERRE)
2
Khoang cach : d(I;(P))=+/R*—(R’ o2
zeien: a(1(P) = K~ (R ] = 2

Mit phang (P) di qua O c6 phuong trinh dang : ax + by +cz =0 (a2 +b* 4+ > 0) (*)

Do (P)diqua4,suyra: 4a+4b=0<b=-a.

o ey 2arbre) d 2
Hhede d(L(P))Z\/aZ+b2+C2 =\/2ﬂ2+C2 :>\/2a2+c2 =ﬁ

c:al. Theo (*), suy ra (P):x—y+z=0 hodc x-y-z=0.

=20 +¢? =3c2:>[

Chu y: Ky nang xdc dinh tim va ban kinh cia dwong tron trong khong gian.
Cho mat cau (S) tam I ban kinh R. Mdt phang (P) cdt (S) theo mét dwong tron (C).
Buée 1: Lap phuong trinh dudng thang d qua 7 va vudng goc voi mit phang (P).
Buwéc 2: Tam [’ ciia dudng tron (C) 12 giao diém cua d va mat phing (P).
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Buée 3: Goi r 14 ban kinh cua (C): | 7= \/R2 a(n(p)]

Cau 11: Chimg minh rang: Mt cdu (S): x> +y* +2z> —2x—-3=0 cat mit phang (P): x—2=0 theo
giao tuyén 12 mot duong tron (C). Xac dinh tim va ban kinh cia (C).
Loi gidi:
* Mat cu (S) ¢6 tam I(1;0;0) va ban kinh R=2.
Tacod: d(I,(P)) =1<2 = R < mit phang (P) cit (S) theo giao tuyén la 1 dudng tron.
(d.p.c.m)
* Pudng thang d qua 1(1;0;0) va vudng goc v6i (P) nén nhan 7, =(1;0;0) 1am 1 vecto chi

x=1+t
phuong, c6 phuong trinh d:<y =0

z=0
x=1+t
0o x=2
+Toa do tam I’ dudng tron 1a nghiém cua hé : y_O & y=0:1/(2;0;0).
z=
z=0
x—2=0

+ Ta co: d(I,(P)):l. Goi 7 12 ban kinh cua (C), ta c6 : r:\/Rz—[d(I,(P))]2 =/3.
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II. SU TUONG GIAO VA SU TIEP XUC

Phwong phap
Cic diéu kién tiép xic:
+ Puong thang Ala tiép tuyén cua (S) < d(I;A) =R.
+ Miit phing (o) 1a tiép dién cia (S) < d(I;(a))=R.

* L y cde dang todn lién quan nhie tim tiép diém, twong giao.

, -1 - )
Cau 1: Cho duong thang (A):g yl z 12 vavamit cau (S) : 2 +y* +2z° —2x+4z+1=0. Tim

s6 diém chung cua (A) va (S) ?
Loi gidi:
DPuong théng(A) di qua M(O; 1;2)Vé c6 mdt vecto chi phuong 1a U= (2; 1;—1)

Mt cau (5) co tAm 1(1,- 0;—2)va ban kinh R = 2.
[wM]  ags
;\ 6

Taco Ml =(1;-1;-4)va | u, MI | =(-5,7;-3) = d(1,4) =

Vi d(I,A) >R nén (A) khong cit mat cau (S)
Ciu 2: Cho diém [ (1; -2; 3). Viét phuong trinh mét cau tam I va tiép xuc véi truc Oy

Loi giai:
Goi M 1a hinh chiéu cta 1(1;-2;3) 1én Oy, ta c6 : M(0;-2;0).
IM = (—1; 0; —3) = R= d(I,Oy) =IM= \/ﬁ 14 ban kinh mit cu can tim.
Phuong trinh m3t cau 1a : (x —1)2 +(y + 2)2 (z - 3)2 =10.

. , -2 .
Cdu 3: Cho diém 1(1; -2; 3)Vé duong thang d c6 phuong trinh x; 1 -4 1 =z +13 . Viét phuong trinh

mat cau tam /, ti€p xuc voi d

Loi gidi:
Puong théng (d) di qua I(—l; 2; —3) va c6 VTCP 1 = (2; 1; —1)
u, AM ‘
— d(A,d) =|:‘f:|:5\/§
z

Phuong trinh mit cau 14 : ()c—l)2 +(y+ 2)2 (z —3)2 =50.
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Céu 4: Viét phuong trinh mit cau (S) co tam I(2; 3; —1) cit duong thang d: x—Tll = % =z +225 tai 2
diém 4, B sao cho AB=16

N e

Loi gidi:

Puong thing (d) di qua M(ll; 0; —25)Vé c6 vecto chi phuong U= (2; 1,-2).

Goi H 1a hinh chiéu cua I trén (d). Ta co:

fHd(f,AB)Mls e 40
u

Vay (S) : (x—Z)Z +(y—3)2 -I-(z+1)2 =289.

Céu 5: Cho duong thing d :ijLS = ry=7 :§ va diém I1(4;1;6). Puong thiang d cit mit cau (S) c6 tam

I, tai hai diém 4, B sao cho AB = 6. Viét phuong trinh clia mit cau (S )

N e

Loi gidi:
Puong thangd di qua M(=5;7;0) va c6 vecto chi phuong i = (2;-2;1).
Goi H 1a hinh chiéu cua I trén (d). Ta c6 :

—

;,M‘ 2
IH=d(I,AB)=u=3 =R= IH2+[%j =18
u

Vay (S): (x—4)2 +(y—1)2 +(z—6)2 =18.

. , _ -1
Cu 6: Cho diém 1(1;0;0) vi dudng thing d: = L Fo= 2+
tam / va cat duong thang d tai hai diém A4, B sao cho tam giac I4B déu

. Viét phuong trinh mit cau (S ) co

Loi gidi:
Duong théng(A) diqua M = (1; 1;—2)Vé c6 vecto chi phuong U= (1; 2;1)
Taco Mi=(0;-1;2)va | u,MI |=(5-2;-1)
Goi H 1a hinh chiéu cua I trén (d). Ta c6 :

M)

{

IH=d(I,AB)=

V3 20H _ 2415

Xét tam giac IAB,c6 IH=R.— = R =
s 2 NE
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Vay phuong trinh mat cau la: (x + 1)2 +y +2t = ?
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PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI 1. HE TRUC TOA PO

@ HE THONG BAI TAP TRAC NGHIEM.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Ciu 6:

Cau 7:

Cau 8:

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHINH THUC

CUA BO GIAO DUC TU NAM 2017 PEN NAY
(MD 101-2022) Trong khong gian Oxyz,cho diém A(1;2;-3). Hinh chiéu vuéng goéc cia A4
1én mét phang (Oxy) c6 toa do 1a
A. (0;2;-3). B. (1;0;-3). C. (1,2;0). D. (1;0;0).
(MD 102-2022) Trong khong gian vdi hé toa d6 Oxyz, cho diém A(l; 2;—3) . Hinh chiéu vuong
goc ciia A 1én mit phang (Oxy) cotoadola
A. (1,0;-3). B. (1;0;0). C. (1,2;0). D. (0;2;-3).
(MD 103-2022) Trong khong gian Oxyz , cho hai vecto # =(1;—4;0) va v =(-1,-2;1). Vecto

u+3v cotoadola

A. (-2,-6;3). B. (—4;-8;4). C. (-2;-10;-3). D. (-2;,-10;3).

(MD 104-2022) Trong khdng gian Oxyz, cho hai vecto u =(1;—4;0) va v=(~1;-2;1). Vecto
u+3v cotoadola

A. (=2;-10;3). B. (-2;-6;3). C. (—4;-84). D. (-2;-10;-3).

(MBD 101-2022) Trong khong gian Oxyz, cho mit cau (S) :x’ +(y—2)2 +(z+1)2 =6. Duong
kinh ctua (§) bang

A6 B.12. C. 2V6. D. 3.

(MD 102-2022) Trong khong gian Oxyz, cho mit cau (S):x* +(y— ) (z+1) =6. Puong
kinh cua (§)béng

A. 3. B. V6. C. 26 D. 12.

(MD 103-2022) Trong khong gian Oxyz, cho mit cu (S):(x—Z)2 +(y+1)2 +(Z—3)2 =4,
Tam cua (S) co toa do la

A. (—4;2;-6). B. (4;,-2;6). C. (2;-1;3). D. (-2;1;-3).

(MD 104-2022) Trong khong gian Oxyz, cho mit cau (S): (36—2)2 +(y +1)2 +(z—3)2 =4,
Tam cua (S) c6 toa do la

A. (-2;1,-3). B. (—4;2;-6). C. (4-2;6). D. (2;-1;3).
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
(MD 103-2022) Trong khéng gian Oxyz, cho diém A(1;2;3). Phuong trinh mit cau tim 4 va
tiép xc voi mat phang x—-2y+2z+3=0 la
A (x+1) +(y+2) +(z+3) =2. B. (x—1)" +(y-2) +(z-3) =2.
C. (x+1)" +(y+2) +(z+3) =4. D. (x—1) +(y-2) +(z-3)" = 4.
(MD 104-2022) Trong khong gian Oxyz, cho diém A(l; 2;3). Phuong trinh ctia mat cAu tAm
A va tiép xtic v6i mit phang (a): Xx=2y+2z+3=0 la:
A (x=1) +(y—2) +(2-3) =2. B. (x+1) +(y+2) +(z+3) =2.
C. (x+17 +(y+2) +(2+3) =4. D. (x—1) +(y—2) +(z—3) =4.
(MD 101-2022) Trong khong gian Oxyz, cho mit cau (S) tam 1(1;3;9) c6 ban kinh béng 3.
Goi M, N la hai diém lan lugt thudc hai truc Ox, Oz sao cho duong thang MN ti€p xuc véi

(S ) , dong thoi cat mat cau ngoai tiép t dién OIMN c6 ban kinh bang % Goi A 1a tiép diém

cia MN va (S), gid tri AM.AN béng

A. 39, B. 124/3. C. 18. D. 283.

(MD 102-2022) Trong khong gian Oxyz, cho mit cau () tam (4;2;1) ban kinh bang 2. Goi
M, N 1a hai diém lan luot thudc hai truc O, Oy sao cho MN tiép xuc voi (S ), déng thoi mat

cau ngoai tiép tr dién OIMN c6 ban kinh bang % Goi A 1a tiép diém cua MN va (S ) , gla tri

AM AN bing.
A. 672 B. 14. C.8. D. 9V2.
(MD 103-2022) Trong khong gian Oxyz, cho mit cau (S) ¢6 tam 7(9;3;1) ban kinh bang 3.

Goi M, N 1 hai diém 14n luot thudc hai truc Ox, Oz sao cho duong théng MN tiép Xuc vo1 mat
cu (), dong thoi mit cau ngoai tiép tir dién OIMN c6 ban kinh bang % . Goi A la tiép diém
cia MN vé6i mit cau (S), gia tri cia AM.AN bang?

A 1243 B. 8. C. 28V3. D. 39.

(MD 104-2022) Trong khong gian Oxyz, cho mit cau (S) tdm 7(1;4;2) ban kinh bang 2. Goi
M, N 1a hai diém 1an lugt thudc hai truc Ox,Oy sao cho dudng thang MN tiép xtc véi (S),

ddng thoi mit cAu ngoai tiép tr dién OIMN c6 ban kinh bang % . Goi 4 latiép diém cua MN

va (S), gia tri AM.AN bang
A 92, B. 14. C. 6v2. D. 8.
(TK2020-2021) Trong khdng gian Oxyz, cho hai diém A4(1;1;2) va B(3;1;0). Trung diém ciia

doan thfmg AB cotoa dod la
A. (42;2). B. (2;11). C. (2;0,-2). D. (1;0;-1).
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(MD 101 2020-2021 — DQT 1) Trong khong gian Oxyz, cho diém A4(—2;3;5). Toa d¢ ciia
vecto OA 1a

A. (-2:3;5). B. (2;-3;5). C. (-2-35). D. (2;-3;-5).

(MD 102 2020-2021 — DOT 1) Trong khong gian Oxyz, cho diém A(4;—l;3). Toa do vecto
04 1a

A. (-413). B. (4-13). C. (—41-3). D. (41;3).

(MD 102 2020-2021 — POT 1) Trong khéng gian Oxyz, cho mit cau (S) co tim 1(0;-2;1) va
ban kinh bang 2. Phuong trinh cta (S) 1a

A X +(y+2)  +(z-1)° =2. B. x> +(y=2)Y+(z+1)*=2.

C. x>’ +(y—=2) " +(z+1) =4. D. x>’ +(y+2) +(z-1)* =4.

(MD 103 2020-2021 - DQT 1) Trong khong gian Oxyz, cho diém A4(3;2;-4). Toa do cla 04

la

A. (3,-2;-4). B. (-3;-2;4). C. (3;2;-4). D. (3;2;4).

(MD 104 2020-2021 — DQT 1) Trong khong gian Oxyz, cho diém A4(2;—-1;4). Toa do clia véc
to OA la

A. (-2;14). B. (2-14). C. (214). D. (-2;1,-4).

(MD 101 2020-2021 - DOT 2) Trong khéng gian Oxyz cho hai vecto u(=1;2;0) va v(1;-2;3)
. Toa dd cua vecto u+v la

A. (0;0,-3). B. (0;0;3). C. (—2:4,-3). D. (2;—4;3).

(MD 102 2020-2021 — DQT 2) Trong khéng gian Oxyz, cho hai vecto u=(~1; 2; 0) va

\7:(1; —2; 3). Toa do cia vecto u+v la

A. (=25 4 =3). B. (2, —4; 3). C. (0; 0; 3). D. (0; 0; —3).

(MD 103 2020-2021 — DQT 2) Trong khong gian Oxyz cho hai vecto u =(-1;2;-5) va
;=(O;—2;3). Toa dd cia vecto u+v 1a

A. (L-1;8). B. (-1;0;-2). C. (-1;4-8). D. (1,0;2).

(MD 104 2020-2021 — DQT 2) Trong khong gian Oxyz, cho hai vecto u =(0;-2;3) vi
\7:(—1;2;—5). Toa do cua vecto u+v la

A. (1;—4;8). B. (-1;0;-2). C. (~1;4;-8). D. (1;,0;2).

(Peé Minh Hoa 2020 Lan 1) Trong khong gian Oxyz, hinh chiéu vudng goéc cia di€m
M(2;—2;1) trén mat phang (Oxy) cOtoadd la

A. (2;0:1). B. (2;-2;0). C. (0;-2:1). D. (0;0;1).

(Pe Tham Khao 2020 Lan 2) Trong khong gian Oxyz, hinh chiéu vudng goéc cua diém
M (2;1;-1) trén mt phang (Ozx) c6 toa dd 1a

A. (0;1,0). B. (2;1,0). C. (0;1;-1). D. (2;0;-1).

(M3 102 - 2020 Lan 1) Trong khong gian Oxyz , hinh chiéu vudng goc ciia diém A(l; 2;5) trén

truc Ox co6 toa do la
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Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. (0;2;0). B. (0;0;5). C. (1;00). D. (0;2;5).

(M3 101 - 2020 Lén 1) Trong khong gian Oxyz , hinh chiéu vudng goc cua diem 4(3;2;1) trén
truc Ox c6 toa do la:

A. (0;2;1). B. (3;0;0). C. (0;0;1). D. (0;2;0).

(M3 103 - 2020 Lan 1) Trong khong gian Oxyz , hinh chiéu vudng géc cua diém 4(3;5;2) trén
truc Ox cbtoado la

A. (0;5;2). B. (0;5;0). C. (3;0;0). D. (0;0;2).

(M3 104 - 2020 Lén 1) Trong khong gian Oxyz , hinh chiéu vuong goc ciia diém A(8;1;2) trén
truc Ox cOtoa dd la

A. (0;1;0). B. (8:0;0). C. (0;1;2). D. (0;0;2).

(M3 101 - 2020 Lan 2) Trong khong gian Oxyz . Biém nao sau day 12 hinh chiéu vudng goc cua
diém A(1;4;2) trén mat phang Oxy ?

A. (0;4;2). B. (1;4;0). C. (,0;2). D. (0;0;2).

(M3 103 - 2020 Lan 2) Trong khong gian Oxyz diém ndo dudi day 1a hinh chiéu vudng géc cla
diém A(3;5;2) trén mét phang (Oxy)?

A. M (3;0;2) B. (0;0;2) C. 0(0;52) D. N(3;5;0)

(M3 102 - 2020 Léan 2) Trong khong gian Oxyz, diém nao dudi day 1a hinh chiéu vudéng goc
ciia diém A(1;2;3) trén mat phiang Oxy .

A. 0(1;0;3) B. P(1;2;0) C. M (0;0;3) D. N(0;2;3)

(M3 104 - 2020 Lan 2) Trong khong gian Oxyz , diém nao dudi day 1a hinh chiéu vudéng goc
ciia diém A(3;4;1) trén mat phiang (Oxy)?

A. 0(0;4:1). B. P(3;0;1). C. M(0;0;1). D. N(3;4;0).

(M3 104 - 2019) Trong khong gian Oxyz, hinh chiéu vudng goc ctia diém M (3;1;—1) trén truc
Oy cOtoadf la

A. (3;0;,-1). B. (0;1;0). C. (3;0,0). D. (0;0;-1).

(M3 103 - 2019) Trong khong gian Oxyz , hinh chiéu vudng goc ctia diém M (2;1;-1) trén truc
Oy cOtoadf la

A. (0;0;-1). B. (2;0;-1). C. (0;1;0). D. (2;0;0).

(M3 102 - 2019) Trong khong gian Oxyz , hinh chiéu vuéng goc ctia diém M (3;—1;1) trén truc
Oz cotoadola

A. (3;-1;0). B. (0;0;1). C. (0;-1;0). D. (3;0;0).

(M4 101 - 2019) Trong khong gian Oxyz , hinh chiéu vudng géc ciia diém M (2;1;—1) trén truc
Oz co6toadola

A. (2;0;0). B. (0;1;0). C. (2;1;0). D. (0;0;—1).

(Pé Tham Khao 2018) Trong khong gian Oxyz, cho diém A(3;—1;1). Hinh chiéu vudng goc
ctia diém A4 trén mat phang (Oyz) 1a diém

A. M(3;0;0) B. N(0;-11) C. P(0;-10) D. 0(0;0;1)
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Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(M3 102 2018) Trong khong gian Oxyz, cho hai diém A(L;1,-2) va B(2;2;1). Vecto AB ¢6

toa do la

A. (-1,-1;-3) B. (3;11) C. (L1;3) D. (3;3;-1)

(P& Tham Khio 2019) Trong khong gian Oxyz, cho hai diém A(L1;—-1) va B(2;3;2). Vecto
AB

cotoado la

A. (1;2;3) B. (-1;-2; 3) C. (3;51) D. (3;4;1)

(Ma 110 2017) Trong khong gian v6i hé toa d9 Oxyz, cho diém A(2;2;1). Tinh d0 dai doan
thang OA .

A. 04=A5 B. 04=5 C. 04=3 D. 04=9

(M3 101 2018) Trong khong gian Oxyz, cho hai diém A(Z; —4;3) VélB(2; 2;7). Trung diém

cua doan théng AB c6toado la
A. (4,-2;10) B. (1;3;2) C. (2;6;4) D. (2;-1;5)

(P& Tham Khio 2017) Trong khong gian véi hé toa o Oxyz, cho céc diem 4(3;-4;0),
B(—l;l;3) , C(3,1,0). Tim toa do diém D trén truc hoanh sao cho 4D = BC.

A. D(6;0,0),D(12;0;0) B. D(0;0;0), D(6;0;0)

C. D(-2;1;0), D(—4;0;0) D. D(0;0;0), D(-6;0;0)

(Ma 105 2017) Trong khong gian voi hé truc toa do Oxyz, cho hai vecto ;:(2; 1,'0) va
b=(-1;0;-2). Tinh cos(a,b).

A. cos(;,g) = —215 B. cos(;,g) = —% C. cos (2,5) = ;5 D. cos(a,g) :%

(M3 104 2017) Trong khong gian voi hé toa 46 Oxyz cho ba diém M (2;3;-1), N(-L1;1) va
P(1m—1;2). Tim m dé tam giac MNP vudng tai N .

A.m=2 B. m=-6 C.m=0 D. m=-4

(TK 2020-2021) Trong khdng gian Oxyz, mit cau (S):x* +(y—1)"+z* =9 c6 ban kinh bing
A. 9. B. 3. C. 8l1. D. 6.

(MD 101 2020-2021 — DQT 1) Trong khong gian Oxyz, cho mit cau (S) cé tam I(1;-4;0)

va ban kinh bang 3 . Phuong trinh ctia (S ) la
Al (x+1) +(y—4) +2 =9. (x=1) +(y+4) +22=9

B.
C.(x—U2+(y+4)?+22=3. D.(x+lf+{y—¢02+22=3.
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Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

Cau 56:

Cau 57:

Cau 58:

Cau 59:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
(MD 103 2020-2021 — POT 1) Trong khong gian Oxyz, cho mit cau (S) cotam 7(0;1;—2)
va c6 ban kinh bang 3. Phuong trinh cta (s) la:
A X+ (y=1) +(z+2) =9. B. x’ +(y+1) +(z-2) =9.
C. x2+(y—1)2+(z+2)2=3, D. x2+(y+1)2+(z—2)2:3_
(MD 104 2020-2021 — POT 1) Trong khong gian Oxyz, cho mit cau (S) c6 tam 1(-1;3;0) va
ban kinh bang 2 . Phuong trinh cta (S) 1a

A (x=1)+(y+3)° +z"=2. B. (x-1)’+(y+3)°+z° =4.

C. (x+1)’+(y=-3)>+z"=4. D. (x+1)’+(y—3)°+z>=2.

(Mb 101 2020-2021 - DOT 2) Trong khong gian Oxyz, cho mdt cau
(S):(x+l)2 +(y—3)2 +2z°=9. Tam cua (S) c6 toa dd 1a

A. (,-3;0). B. (-1;3;0). C. (1;3;0). D. (-1;-3;0).

(MP 102 20202021 — DOT 2) Trong khong gian Oxyz, cho mat cau
(S):(x—l)2 +(y+3)2 +2z°=9. Tam cua () c6 toadd la

A. (1,-3;0). B. (1;3;0). C. (-1;3;0). D. (-1;-3;0).

(MP 103 20202021 — DOT 2) Trong khong gian Oxyz, cho mit cau
(S) :(x—l)2 +y? +(z+2)2 =4.Tam cta (S) c6 toa do la

A. (-1;0;2). B. (1;0;2). C. (1,0;,-2). D. (-1;0;-2).

(MDb 104 2020-2021 - DOT 2) Trong khong gian Oxyz, cho mat cau
(S):(x+1)2 +y° +(z—2)2 =4.Tam cua (S) cotoado la

A. (1,0;-2). B. (-1,0;2). C. (1,0;2). D. (-1;0;-2).

(P& Minh Hoa 2020 Lin 1) Trong khéng gian Oxyz, cho mit cau
S):(x=1) +(y+2) +(z-3)" =16. Tam cua (S) c6 toa do la

A. (-1;-2;-3). B. (1;2;3). C. (-1;2;-3). D. (1;-2;3).

(P& Tham Khio 2020 Lin 2) Trong khong gian Oxyz, cho mit cau
S):(x=2) +(y+4) +(z-1)" =9. Tam cia (S) c6 toa dd l1a

A. (—2:4-1). B. (2;-4;1). C. (2:41). D. (—2;—-4;-1).

(M3 102 - 2020 Lan 1) Trong khong gian Oxyz, cho mit cau (S):x’ +(y—2)2 +z°=9. Ban

kinh ctia (S) béng

A. 6. B. 18. C. 3. D. 9.

(Ma 101 - 2020 Lan 1) Trong khong gian Oxyz , cho mat cAu (S) :x? +y2 +(z + 2)2 =9. Ban
kinh cta (S) bang

A. 6. B. 18. C.9. D. 3.

(M3 103 - 2020 Lan 1) Trong khong gian Oxyz, cho mit cau (S): x>+ y” +(z—1)> =16. Ban
kinh cua () la:

A. 32 B. 8 C. 4 D. 16
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Cau 60:

Cau 61:

Cau 62:

Caiu 63:

Cau 64:

Cau 65:

Cau 66:

Cau 67:

Cau 68:

Cau 69:

Cau 70:

Cau 71:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(M3 104 - 2020 Lan 1) Trong khong gian Oxyz, cho mit cau (S) x+y’ +(z—2)2 =16. Ban
kinh ctia mdt cau (S) bang
A. 4. B. 32. C. 16. D. 8.

(Ma 101- 2020 Lan 2) Trong khong gian Oxyz, cho mit cau
(S): (X+1)2 +(y—2)2 +(z+3)2 =4.Tam cua (S) c6 toadd la

A (-1 2;-3). B. (2; -4;6). C. (1, -2;3). D. (-2; 4,-6).

(Ma 103 - 2020 Lan 2) Trong khong gian Oxyz, cho mit cau
(8):(x=1) +(y+2) +(z+3)" =4. Tam cia (S) c6 toa do Ia

A. (—1;2;3). B. (2;—4;—6). C. (—2;4;6). D. (l;—2;—3).

(Ma 102 - 2020 Lin 2) Trong khong gian Oxyz, cho mit cau
(S):(x+1) +(¥y+2)° +(z=3)>=9. Tam cua (S) co toa do la:

A. (-2;-4;6). B. (2;4;-6). C. (-1;,-2;3). D. (1;2;-3).

(Ma 104 - 2020 Lan 2) Trong khoéng gian Oxyz, cho mit cau (S ):

(x=1)"+(y—2) +(2+3)" =9. Tam cua (S) c6 toa dd 1a
A. (-1,-2;3). B. (-2;-4;6). C. (1,2;-3). D. (2;4;-6).

(Ma 104 2017) Trong khong gian voi hé toa d0 Oxyz, cho mat ciu
(S): x> +(y+2)" +(z—2)" =8. Tinh ban kinh R cia (S).

A. R=22 B. R=64 C.R=8 D. R=4

(M3 104 2018) Trong khong gian Oxyz, mat cdu (8):(x—5)"+(y—1)"+(z+2)" =3 c6 ban
kinh bang

A. 9 B. 243 C.3 D. 3

(Ma 105 2017) Trong khong gian voi hé toa do Oxyz, cho miat cau

(S): (x=5) +(y—1) +(2+2) =9. Tinh ban kinh R cua (S).

A.R=6 B. R=3 C.R=18 D. R=9

(M3 103 2018) Trong khong gian Oxyz , cho mit cdu (S):(x+3)" +(y+1)" +(z-1)" =2. Tam
cua (S) co toa do la

A. (3;-1;1) B. (-3;-1L1) C. (-31;-1) D. (3;1;-1)

(Pé Tham Khio 2017) Trong khong gian v6i hé truc toa d0 Oxyz, tim toa d tdm [ va ban
kinh R cta mat cu (x—1)" +(y+2)" +(z—-4)" =20.
A. I(~1;2;-4),R=25 B. I(1;-2;4),R=20

C. I(1;-2;4),R=25 D. I(~1;2;-4),R=52

(M3 101 - 2019) Trong khong gian Oxyz, cho mit cu (§):x*+ ) +z°+2x-2z-7=0. Ban

kinh ctia mat cau
da cho bang

A.3. B. /5. c. 7. D.9.
(M3 104 - 2019) Trong khong gian Oxyz, cho mit cau (§): x*+° +2z° -2y +2z-7=0.Ban

kinh cua mat cau da cho bang
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Cau 72:

Cau 73:

Cau 74:

Cau 75:

Cau 76:

Cau 77:

Cau 78:

Cau 79:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A A5, B. V7. C.9. D. 3.

(M3 102 - 2019) Trong khong gian Oxyz , cho mit cau (S) X’ +y*+2z7-2x+2y-7=0. Ban
kinh ctia mit cau da cho bang

AT, B.9. C. 15, D. 3.

(M3 103 - 2019) Trong khong gian Oxyz , cho mat cau (S):x” + y* +z° +2y —2z-7=0. Ban

kinh cua médt cau da cho bang

AT B. 3. C.9. D. V/15.

(P& Minh Hoa 2020 Lén 1) Trong khong gian Oxyz, cho mit ciu (S) ¢6 tam 7(0;0;-3) va
di qua diém M (4;0;0). Phuong trinh cta (S) la

A Xt 4y +(z+3) =25, B. X+ +(z+3) =5.

C. x2+y2+(z—3)2:25. D. x2+y2+(z—3)2:5.

(M3 110 2017) Trong khong gian hé toa d0 Oxyz , tim tt ca cac gia tri cia m dé phuong trinh
X' +y +2°=2x—-2y—4z+m=0 la phuong trinh cia mot mat cau.

A. m<6 B. m>6 C. m<6 D. m>6

(Dé Tham Khio 2019) Trong khong gian Oxyz cho hai diém I (1;1;1) va A(l; 2;3). Phuong

trinh mat cau c6 tam I va di qua A 1a

A. (x+1)2 +(y+1)2 +(z+1)2 =5 B. (x+1)2 +(y+1)2 +(z+1)2 =29

C. (x=1) +(y-1)"+(z-1)" =5 D. (x=1)" +(y-1) +(z-1)" =25

(M3 123 2017) Trong khong gian v6i hé toa dd Oxyz, cho diém M (1;-2;3). Goi I1a hinh
chiéu vuong goc cia M trén truc Ox . Phuong trinh nao dudi day la phuong trinh mat cau tam
I ban kinh IM ?

A (x-1) +y2+22 =13 B. (x+1) +y?+22 =17

C. (x+1)2+y2+22:13 D. (x—1)2+y2+22:\/ﬁ

(M 102 - 2019) Trong khong gian Oxyz, cho mit cAu (§):x* + +(z—J§ )2 =3.Co tht ca
bao nhiéu diem A(a;b;c) (a,b,c la cac sb nguyén) thudc mit phing (Oxy) sao cho c6 it nhat
hai tiép tuyén ciia (S) di qua A4 va hai tiép tuyén d6 vudng goc véi nhau?

A. 8. B. 16. C. 12. D. 4.

(M4 104 - 2019) Trong khong gian Oxyz, cho mit cau (S):x* +y* +(z —1)2 =5.Co tit ca

bao nhiéu diém A(a,b,c) (a,b,c 1 céc s6 nguyén) thudc mit phang (Oxy)sao cho c6 it nhat hai
tiép tuyén cua (S ) di qua A va hai tiép tuyén d6 vudng goc v6i nhau?
A. 20 B. 8 C.12 D. 16
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Cau 80:

Cau 81:

Cau 82:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(M3 103 - 2019) Trong khong gian Oxyz , cho mat cau: (S):x? +y* +(z+1)" =5. Co tat ca bao
nhiéu diém A(a;b;c) (a, b, cla céc s6 nguyén) thudc mit phing (Oxy) sao cho c6 it nhét hai
tiép tuyén cua (S ) di qua 4 va hai tiép tuyén d6 vudng goc nhau?

A. 20. B. 8. C.12. D. 16.

(MD 103 2020-2021 — POT 1) Trong khong gian Oxyz, cho hai diém A(1;—3;2)va
B(—2;1;—4). Xét hai diém M va N thay d6i thudc mit phang (Oxy) sao cho MN = 4. Gia tri
16n nhat cta | 407 — BN| bang

A. 542 B. 3J13. C. Jol. D. +/85.
(MD 103 2020-2021 — DQT 2) Trong khong gian Oxyz cho mat cau

(S): (x—3)2 +(y—2)2 +(x+1)2 =1. C6 bao nhiéu diém M thuge (S) sao cho tiép dién ciia ()
tai M cit cac truc Ox, Oy lan luge tai cdc diem A(a;0;0), B(0;6;0)ma a,b 1a céc s6 nguyén

dwong va AMB =90".
Al B. 2. C. 4. D. 3.

Page 18



CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

 CHUONG |

BAI 1. HE TRUC TOA PQ
@ HE THONG BAI TAP TRAC NGHIEM.

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHINH THU'C
CUA BOQ GIAO DUC TU NAM 2017 PEN NAY
Caul:  (MD 101-2022) Trong khong gian Oxyz, cho diém A(1;2;-3). Hinh chiéu vudng géc cua 4
1én mit phang (Oxy) c6 toa do la
A. (0;2;-3). B. (1;0;-3). C. (1,2;0). D. (1;0;0).
Loi giai
Chon C

Hinh chiéu vuéng géc ctia 4(1;2;-3) 1én mat phiang (Oxy) c6 toa dd la (1;2;0).

Cau2: (MD 102-2022) Trong khong gian véi hé toa dd Oxyz, cho diém A(l; 2; —3) . Hinh chiéu vuong
goc ciia A 1én mit phang (0xy) cotoadola
A. (1,0;-3). B. (1;0;0). C. (1;2;0). D. (0;2;-3).
Loi giai
Chon C
Ta c6: Hinh chiéu vudng géc cia A 1én mit phang (Oxy) c6 toa do la (1;,2;0).
Cau3:  (MD 103-2022) Trong khong gian Oxyz, cho hai vecto i =(1;—4;0) va v =(-1,-2;1). Vecto
u+3V cHdtoadola
A. (-2;-6;3). B. (—4;-8;4). C. (-2;-10;-3). D. (-2;-10;3).
Loi giai
Chon D
Taco 3v=(-3;-6;3).
Do d6: u+3v=(-2;-10;3).

CAu4:  (MD 104-2022) Trong khong gian Oxyz, cho hai vecto u = (1;-4;0) va V= (-1;-2;1). Vecto

u+3v cdtoadd la
A. (-2;-10;3). B. (-2;-6;3). C. (—4;-84). D. (-2;-10;-3).
Loi gidi
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Cau 5:

Ciu 6:

Cau 7:

Cau 8:

CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Chon A

u+3v=(1-40)+3(-15-2;1)=(-2;-10;3).

MAT CAU
(MBD 101-2022) Trong khong gian Oxyz, cho mit cau (S) L x’ +(y—2)2 +(z+1)2 =6. Duong
kinh cia (S) bang
A. 6. B. 12. C. 2V6. D. 3.
Loi gii
Chon C

Tir phuong trinh mit cau ta suy ra ban kinh ctia mat cau (S): R = J6
Vay duong kinh cua (S) bang 276.

(MD 102-2022) Trong khong gian Oxyz, cho mit cau (8): x> +(y—2)" +(z+1)" =6. Puong
kinh ctia (§)béng
A. 3. B. V6. C. 2:6. D. 12.
Loi gidi
Chon C
Tir phuong trinh mit cu (§)ta thdy, ban kinh ctia mit cu R = J6.

Vay duong kinh cua (S)bang N

(MD 103-2022) Trong khong gian Oxyz, cho mit cu (S):()C—Z)2 +(y+1)2 +(z—3)2 =4,
Tam cua (S) co toa do la
A. (—4;2;-6). B. (4;,-2;6). C. (2-13). D. (-2;1;-3).
Loi giai
Chon C
Tam mit cau (S) cotoa dd la: (2;-1;3).

2

(MD 104-2022) Trong khong gian Oxyz, cho mit ciu (S) : (x—2)2 +(y+1)2 +(z—3) =4.

Tam cua (S) c6 toa do la

A. (-2;1;-3). B. (—4;2;-6).
C. (4,-2:6). D. (2;-1;3).

Loi gidi
Chon D

Mit cau (S):(x—2)2 +(y+1)2 +(z—3)2 =4 cotam [(2;-1;3).
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Cau 9:

Cau 10:

Cau 11:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(MD 103-2022) Trong khéng gian Oxyz, cho diém A(1;2;3). Phuong trinh mit cau tim 4 va

tiép xtic voi mat phang x—2y+2z+3=0 la

A (x+1) +(y+2) +(z+3) =2. B. (x—1) +(y-2) +(z-3) =2
C. (x+1) +(y+2) +(z+3) =4. D. (x—1)’ +(y-2) +(z-3)" =4.
Loi gidi
Chon D
: e A i I-4+6+3]
Goi (P):x—2y+2z+3=0. Mit ban kinh 1a R =d(4;(P))=———1=2.
0i (P):x—2y+2z+ it cau c6 ban kinh 1a ( ( )) N

Phuong trinh mét cdu tim A va tiép xtc mit phing (P) la (x—l)2 +(y —2)2 +(z —3)2 =4,

(MD 104-2022) Trong khong gian Oxyz, cho diém A(l; 2;3). Phuong trinh ctia mat cAu tAm

A va tiép xtic voi mit phang (a): x—2y+2z+3=0 la:

A (x=1) +(y—2) +(2-3) =2 B. (x+1Y +(y+2) +(2+3) =2.
C. (x+1) +(y+2) +(z+3) =4. D. (x—1) +(y—2) +(2—3) =4.
D Loi giai

_[11-22+23+3
JP+(=2y +2°

Phuong trinh mat cdu 1a: (x —1)" +(y—2) +(z—3)" = 4.

Ban kinh ctia mat cau la: R =d (A,(a))

VD-VDC
(MD 101-2022) Trong khéng gian Oxyz, cho mit cau (S) tam /(1;3;9) c6 ban kinh bang 3.
Goi M, N 14 hai diém lan luot thudc hai truc Ox, Oz sao cho duong thang MN tiép xtc véi
(S), dong thoi cat mat clu ngoai tiép tir dién OIMN c6 ban kinh bang % Goi A4 1a tiép diém
cia MN va (S), gié tri AM.AN bang
A. 39. B. 1243. C. 18. D. 283

Loi giai
Chon B
Ta co: d(];(OxZ)) =3=R suyramat cau (S) tiép xuc voi mat phéng (Oxz) tai diém A(I;O;9)
(do duong thing MN nim trong mit phing (Oxz) va tiép xtc véi mat cau (S) tai 4).

Goi M (a;0;0) va N(0;0;b) :A_A/Y:(a—9;0;—1),AN:(—9;0;b—1).

a—9: -1 e holo 9

Do 4,M,N thing hang nén .
-9 b-1 a-9

Dé y thiy AOMN vuéng tai O va 14 L (OMN) nén (IMN) L (OMN).
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Cau 12:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Khi do, néu g0l R,R,R, lan luot 12 ban kinh mit cau ngoai tiép tor dién OIMN , dudong tron
ngoai tiép AOMN , dudng tron ngoai tiép AIMN ta co:
MN? , MN? MN?

SR = +R; -
4 4

R*=R’+R; - < R=R,

Lai co: S, :%.IA.MN:%.&MN:@.

IM.INMN 13 _ IM.IN

= < IM.IN =39.
48 2

Mait khéc: R, = 3
2

& IMPIN <1521 | (a=9) +3°+ 17 |9 +3 +(b-1)" |=1521.

e[ (a-9)y +3 17 || 97437+ L =1521@(r+10)(90+§j=1521,zz(a—9)2>o.
(a-9) ‘

81 _

©90(t-3) =0=1=3=(a-9) =3=(b-1) = =27

AM? =(a=9) +0* +(-1) =4
AN? =(-9) +0* +(b-1)" =108

= AM.AN =~J4/108 =124/3 .

Tu do ta co: {

(MBD 102-2022) Trong khong gian Oxyz , cho mit cau (S ) tam [ (4; 2;1) ban kinh bang 2. Goi

M, N lahai diém lan luot thudc hai truc Ox,Oy sao cho MN tiép xtc véi (S), dong thoi mat

cdu ngoai tiép tr dién OIMN c6 ban kinh bing % Goi 4 latiép diém ciia MN va (S), gié tri

AM AN bang.

A. 62. B. 14. C.s. D. 9/2.
Loi giai

Chon A

Nhan xét: Mit cau (S) tiép xtic voi mit phang Oxy tai 4(4;2;0). Nénsuyra MN diqua 4.

yA

M

O

AM =x
bat {A .Suyra DA

4x
> y=—F—.
N=y 4 x -1 Vxt -1
Xét tir dién OIMN c6 I4 L(OMN) va AOMN vudng tai O Nén tdm K clia mit cdu ngoai
tiép tir dién OIMN thude mit phang (IMN).
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Cau 13:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Hay ban kinh mit ciu ngoai tiép OIMN bang ban kinh duong tron ngoai tiép AIMN .
IM.IN.MN 1 1

Theo dé ta co: § = — = E.]A.MN = 5.2.MN .Suyra IM.IN =14.
4.~
2
I
L
M x A y N

Ma: IM =~x>+4, IN=/y* +4.

NéntacoIM.IN =\x* +4./y* +4 =14

& (x7+4)(»* +4)=196

@(x2+4)[16x21+4J=196

2
X —

=N (x2 +4)(5x2 —1) = 49(x2 —1)
< 5xt-30x7+45=0

o xi=3

2
Khi dé: AM AN = xy=—% 12 ¢ /3.

x =1 \/5

(MD 103-2022) Trong khong gian Oxyz , cho mit cau (S) c6 tdm (9;3;1) béan kinh bang 3.

Goi M, N 1a hai diém lan luot thudc hai truc Ox, Oz sao cho duong théng MN tiép xuc voi mat
cau (§), dong thoi mat cau ngoai tiép tir dién OIMN c6 ban kinh bang ER Goi A4 latiép diém

cia MN vé6i mat ciu (S), gia tri cia AM.AN bang?

A 1243, B. 18. C. 2843. D. 39.
Loi gidi

Chon A

Cach 1:
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi M (a;0;0) e Ox, N(0;0;b) € Oz.

Ta co d([;(Oxy)) =3=R nén (S) tiép xuc v6i mat phang (Oxz) tai diém A(9;0;1) va MN
cling di qua 4.

Lai c6 AM = (a—9;0;-1), AN = (-9;0;6—1) va 3 diém 4,M,N thing hang nén ta dugc:

e (@9)(b-1)=9 ().

Tir dién OIMN ¢6 I4 L (OMN) va AOMN vudng tai O nén néu goi J 1a tAm mit cdu ngoai
tiép tr dién OIMN thi J € (IMN).

Suy ra ban kinh mit ciu ngoai tiép tr dién OIMN bing ban kinh dudng tron ngoai tiép AIMN .

Taco S,y = IMZM (Vo1 r = g ban kinh dudng tron ngoai tiép AIMN ).
r
= %[A.MN = w < IM.IN =13I4 < IM .IN =39
4.—
2

<[ (a=9) +10] (b-1)+90|=1521 (2).

m:a—g
Dit :
{n:b—l
9
TH(hva@tacohs | " ©
\ A t 5 hé
(1] va (2) ta c6 hé (m* +10)(n* +90)=1521 (m2+1o)[§+90]—1521 (4)
2 -
m

Tir (4) ta duge: (m” +10)(81+90m” ) =1521m’
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

m=+3 :{n=3\/§
mz—\/g n:—3\/§

< 90m* —540m* +810=0 < m? =3c{

=9++3,b=1+3+3
Suyra | V3 I.Véy AM.AN =1243 .

a=9-3,b=1-33

Cach 2:

u

A
v M(m;0;0)
- —) ------

AM =(m—-9;0;-1)
AN =(-9;0;n—1)
Nhén thdy mat cau (S) cotam 7(9;3;1) ban kinh bang 3 ludn tiép xtGic mit phang (Oxz) tai

diem A4(9;0;1).

Goi M (m;0;0) € Ox; N(0;0;n) € Oz véi m, n>0 thi {

Do ba diém 4, M, N thang hang nén hai vecto m, AN cung phuong nhung ngugoc huéng

o op  [m—9=-9%
nén ton tai sd thuc k <0 sao cho AM =k AN < = 1 (1)
—1=k(n-1) n—lz—;

AM =(m—=9;0;-1)=(-9k;0;~1)
Suyra: ¢ 1
AN =(9;0;1-n) = (—9; O;—%j

Goi mit cau ngoai tiép khdi da dién OIMN 1a (S') ¢6 dang:

(S"): x*+y* +2° —2ax—2by—2cz+d =0, ban kinh: R=a*+b*+c*—d .
Ta co:
0(0;0;0)e(S')=d =0 nén (S"') cé dang: (S'): x>+’ + 2> —2ax—2by—2cz =0.

M (m;0,0)(S") = m? —2am=0<:>a=%=¥ (do (1)).

n

N(0;0;n)e(S)=n*-2cn=0cc= > =k2—;€1(d0 ().
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Cau 14:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

_91-18a—2¢ 81k*+9k +1

1(9:3;1)e(S)=91-18a—6b—2c=0=b o

Bén kinh mit cau ngoai tiép khdi tir dién OIMN bang:

2 2 P 2
Re@ab e —d - (9—9kj +[k—lj (81 +9k+1Y) 13
2 2k 6k 2

Binh phuong va quy dong s& thu duco phuong trinh bac bdn, sau do casio giai phuong trinh
cho ta nghiém & =-0;1924500926 (Do k <0).
Khi d6:

2
AM :\/(—9k)2 +0? +(1)2 =2,000000022 va AN =,[9* +0? +Gj =10,39230481

Vay: AM.AN =20,78460985 .

(MD 104-2022) Trong khong gian Oxyz , cho mit cau (S ) tam / (1;4;2) ban kinh bang 2. Goi
M, N 1a hai diém 1an lugt thudc hai truc Ox,Oy sao cho dudng thang MN tiép xtc véi (S),
ddng thoi mit cAu ngoai tiép tir dién OIMN c6 ban kinh bang % . Goi A4 1a tiép diém cua MN
va (S), gia tri AM.AN bang

A. 92 . B. 14. C. 6V2. D. 8.

Loi giai

Chon C

Do mat cAu (S) tam 1(1;4;2) ban kinh R =2 néntaco d(I,Oxy) =2=R.Vivay (S) tiép xuc
v6i mt phang Oxy tai 4(1;4;0), va A ciing 1a tiép diém ctia MN va (S) (vi MN thudc mit
phang Oxy).

Goi M (a;0;0),N(0;5;0), do M,N, A thing hang nén l+% =1.
a

Truc dudng tron ngoai tiép tam gidc OMN 1a d:{y=

— Tam mit cau ngoai tiép tir diéen OIMN 1a J(%;%;tj ed.

’ s - A s Lt A ) A M 7 A r A
Ban kinh mat cau ngoai ti€p tor dién OIMN bang 5 nén ta co hé:




Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Rat b theo a tir (1); trir hai vé cua (2),(3), rat ¢ theo a, thay vao (2) ta duge:

a2
—+
4

4a* 1, 16a) _49
a-1

+— -—— .
(a_1)2 16 4

a=1-22
a=1+242

. [a=1—2ﬁ:>b=4—ﬁ
Vay

Gidi phuong trinh tim duoc [

= AM.AN =62 .
a=1+232=b=4+2

E R R R R R o S S R R R R R R R R R S S S

(TK2020-2021) Trong khong gian Oxyz, cho hai diém A(l; 1;2) va B(3;l;0). Trung diém cta
doan théng AB cdtoaddla

A. (42;2). B. (2L;1). C. (2;0;-2). D. (1;0;-1).
Loi giai
Trung diém [ cia 4B cotoaddla x, :%:Z,yl :%zl,z, :ﬂ:1:>1(2;1;1).

(MD 101 2020-2021 — DOT 1) Trong khong gian Oxyz, cho diém A(—2;3;5). Toa d6 cua
vecto OA la
A (-235)] B. (2-3;5). C. (-2-3;9). D. (2-3;-5).
Loi giai
Tacé A(-2;3;5) nén toa do clia vecto la 04=(-2;3;5).
(MD 102 2020-2021 — DOT 1) Trong khong gian Oxyz, cho diém A(4;—1;3). Toa do vecto
04 1a
A. (~4:1:3). B. (4-13). C. (~41;-3). D. (41;3).
Loi giai
Trong khong gian Oxyz, toa do diém A ciing chinh 14 toa d¢ vector OA. Do d6 OA = (4;-1;3)
(VD 102 2020-2021 — POT 1) Trong khong gian Oxyz, cho mit cau (S) c¢6 tam 1(0;-2;1) va
ban kinh bang 2. Phuong trinh cta (S) 1a
A X+ (p+2)2 +(z—1)* =2. B. x>+ (y—2)* +(z+1)* =2.
C. ¥ 2 a1y = R
Loi giai
Chon D
Mit cau (S) c¢6 tam 1(0;—2;1) va ban kinh bang 2 c¢6 phwong trinh 1a
X+ (y+2)  +(z-1)° =4
(MD 103 2020-2021 - DQT 1) Trong khong gian Oxyz, cho diém A4(3;2;-4). Toa do cla 04

la
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CHUYEN PE V- HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN

A. (3-2;-4). B. (-3-2;4). C (32-4). D. (3;2;4).
Loi giai
Taco A(3;2,—4) = OA = (3;2;,-4)
Cau 20:  (MD 104 2020-2021 — DOT 1) Trong khong gian Oxyz , cho diém A(2;—l;4). Toa dg cua véc
to OA la

A (~21:4). B. (2-1;4). C. (21:4). D. (-2:1;-4).

Loi gidi
Ta co: OA4= (2;-14).

Cau 21: (MD 101 2020-2021 — DQT 2) Trong khong gian Oxyz cho hai vecto &(—1; 2;0) va ;(1;—2;3)
. Toa dd cua vecto u+v la
A. (0;0;,-3). B. (0;0;3)' C. (-2:4,-3). D. (2;-4;3).
Loi giai
Taco u+v=(0;0;3).
Cau22: (MD 102 2020-2021 — DQT 2) Trong khong gian Oxyz, cho hai vecto u=(~1; 2; 0) va

;=(1; —2; 3). Toa do cia vecto u+v la

A. (-2 4, -3). B. (2; —-4; 3). g.- D. (0; 0; -3).

Loi giai
Taco u+v=(-1+1 2-2; 0+3)=(0; 0; 3).
Cau 23: (MD 103 2020-2021 — DOT 2) Trong khong gian Oxyz cho hai vecto ﬁ:(—l;2;—5) va

V= (0;-2;3). Toa do cta vecto u+v la

A. (1-18). B. (-10;-2). C. (~1;4;-8). D. (1;0;2).

Loi giai
Tacd: u+v=(-1+0;2+(-2);-5+3)=(~1;0;-2)

Cau24: (MD 104 2020-2021 — DQT 2) Trong khong gian Oxyz, cho hai vecto u =(0;-2;3) va

V= (-1;2;-5). Toa d¢ cua vecto u+v la

A. (1,-4;8). 3.- C. (-1;4;-8). D. (1,0;2).

Loi giai
Ta co ﬁ+;:(—l;0;—2).
Cau 25: (Pé Minh Hoa 2020 Lin 1) Trong khong gian Oxyz, hinh chiéu vudng goc ciia diém
M (2;-2;1) trén m3t phing (Oxy) c6 toa do 1a
A. (2;051). B. (2;-2;0). C. (0;-251). D. (0;0;1).
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Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Loi giai
Chon B

Ta c6 hinh chiéu cta diém M (xo 3 Yo ;ZO) trén mit phang (Oxy) 1a diém M '(xo 5 Vo ;O).

Do d6 hinh chiéu ciia diém M(Z;— 2;1) trén mit phing (Oxy) 1a diém M'(2;— 2;0) :

(Pé Tham Khéo 2020 Lan 2) Trong khong gian Oxyz, hinh chiéu vudng goc cua diém
M (2;1;—1) trén mat phéng (Ozx) co toa do la
A. (0;1,0). B. (2;1;0). C. (0;1;,-1). D. (2;0;-1).

Loi giai
Chon D
Hinh chiéu ctia M (2;1;-1) 1én mét phang (Ozx) 1a diém c6 toa d6 (2;0;-1).

(M3 102 - 2020 Lén 1) Trong khong gian Oxyz , hinh chiéu vudng géc cua diem A(1;2;5) trén
truc Ox co6toa do la
A. (0;2;0). B. (0;0;5). C. (1;0;0). D. (0;2;5).
Loi gii
Chon C

Hinh chiéu vudng goc cua diém A(1;2;5) trén truc Ox c6 toa do 1a (1;0;0).

(M3 101 - 2020 Lén 1) Trong khong gian Oxyz , hinh chiéu vudng géc cua diem 4(3;2;1) trén
truc Ox cé toa dd la:
A. (0;2;1). B. (3;0;0). C. (0;0;1). D. (0;2;0).
Loi gidi
Chon B
(M3 103 - 2020 Lan 1) Trong khong gian Oxyz , hinh chiéu vudng géc cua diém 4(3;5;2) trén
truc Ox cbtoado la
A. (0;5;2). B. (0;5;0). C. (3;0;0). D. (0;0;2).
Loi gidi
Chon C

Hinh chiéu vudng goc cua diém A(3;5;2) trén tryc Ox c6 toa do 1a (3;0;0).

(M3 104 - 2020 Lén 1) Trong khong gian Oxyz , hinh chiéu vudng goc cua diém A(8;1;2) trén
truc Ox cOtoa dd la
A. (0;1;0). B. (8;0;0). C. (0;1;2). D. (0;0;2).

Loi giai

Chon B
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Hinh chiéu vudng goc ciia diém A4(8;1;2) trén truc Ox 1a (8;0;0).

(M3 101 - 2020 Lan 2) Trong khong gian Oxyz . Biém nao sau ddy 12 hinh chiéu vudng goc cua
diem A(1;4;2) trén mat phang Oxy ?
A. (0;4;2). B. (1;4;0). C. (1;0;2). D. (0;0;2).
Loi giai
Chon B
Ta c6 hinh chiéu cia A(1;4;2) trén mit phang Oxy 1a (1;4;0).
(M4 103 - 2020 Lan 2) Trong khong gian Oxyz diém nao duéi day 1a hinh chiéu vudng goc ciia
diém A(3;5;2) trén mit phang (Oxy)?
A. M (3;0;2) B. (0;0;2) C. 0(0;52) D. N(3;50)
Loi giai
Chon D
Hinh chiéu vudng géc ciia diém A(3;5;2) trén mit phing (Oxy) la diém N (3;5;0).
(M4 102 - 2020 Lan 2) Trong khong gian Oxyz, diém nao dudi day 1a hinh chiéu vudng goc
ciia diém A(1;2;3) trén mat phiang Oxy .
A. 0(1;0;3) B. P(1;2;0) C. M (0;0;3) D. N(0;2;3)
Loi giai
Chon B
Ta c6 hinh chiéu vudng géc ctia diém A(1;2;3) trén mdt phing Oxy la diem P(1;2;0).
(M3 104 - 2020 Lan 2) Trong khong gian Oxyz, diém nao dudi day 1a hinh chiéu vudéng goc
cua diem A(3;4;1) trén mat phang (Oxy)?
A. 0(0;41). B. P(3;0;1). C. M(0;0;1). D. N(3;4;0).
Loi giai
Chon D

Hinh chiéu vudng goc cua diém A(3;4;1) trén mat phang (Oxy) la diém N (3;4;0).

(M3 104 - 2019) Trong khong gian Oxyz , hinh chiéu vuéng géc cia diém M (3;1;—1) trén truc
Oy cotoadf la
A. (3;0;,-1). B. (0;1;0). C. (3;0,0). D. (0;0;-1).

Loi giai
Chon B

Hinh chiéu vudng goc cua diém M (3;1;—1) trén truc Oy c6toa dd la (0;1;0) .

(M3 103 - 2019) Trong khdng gian Oxyz , hinh chiéu vuéng goc ctia diém M (2;1;-1) trén truc
Oy cotoadf la
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Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
A. (0;0;-1). B. (2;0;-1). C. (0;1;0). D. (2;0;0).
Loi giai
Chon C
Hinh chiéu vudng goc ciia diém M (2;1;-1) trén truc Oy c6 toa df 1a (0;1;0).

(M3 102 - 2019) Trong khong gian Oxyz, hinh chiéu vudng géc ctia diém M (3;-1;1) trén truc
Oz cotoado la
A. (3;-1;0). B. (0;0;1). C. (0;-1;0). D. (3;0;0).
Loi gidi
Chon B
Hinh chiéu vudng goc cua diém M (3;-1;1)trén truc Oz c6 toa d¢ 1a (0;0;1)
(M3 101 - 2019) Trong khong gian Oxyz , hinh chiéu vudng géc cua diém M (2;1;—1) trén truc
Oz cotoado la
A. (2;0;0). B. (0;1;0). C. (2:1;0). D. (0;0;-1).
Loi giai
Chon D
Hinh chiéu vudng goc cua diém M (2;1;—1) trén truc Oz o6 toa dd la: (0;0;—1).
(Pé Tham Khao 2018) Trong khong gian Oxyz, cho diém A(3;—1;1). Hinh chiéu vudng goc
ctia diém A4 trén mat phang (Oyz) 1a diém
A. M (3;0;0) B. N(0;-11) C. P(0;-1;0) D. 0(0;0;1)
Loi gidi
Chon B
Khi chiéu vudng goc mot diém trong khong gian 1én mit phang (Oyz) , ta gilr lai cac thanh
phén tung do va cao do nén hinh chiéu cua A(3;—1;1) 1én (Oyz) 1a diém N(O;—l;l).
(M3 102 2018) Trong khong gian Oxyz, cho hai diém 4(L;1;-2) va B(2;2;1). Vecto AB ¢b
toa dd la
A (--1-3) B. (3;1;1) C. (L1;3) D. (3;3;-1)
Loi gidi
Chon C
AB=(2-1;2-1;1-(-2)) hay 4B =(1;1;3).
(P& Tham Khio 2019) Trong khong gian Oxyz, cho hai diém A(1;1;—1) va B(2;3;2). Vecto

AB
co toa do la
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Cau 42:

Cau 43:

Cau 44:

Cau 45:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. (1;2;3) B. (-1;-2; 3) C. (3;51)

Loi giai

D. (3;4;1)

Chon A

AB=(xy—x,3yy —v525 —2,) =(1;2;3)

(Ma 110 2017) Trong khong gian v6i hé toa do Oxyz, cho diém A(2;2;1). Tinh d0 dai doan
thang OA .

A. O4A=+5 B. 04=5 C.04=3 D. 04=9
Loi giai

Chon C

OA=~2*+2°+1> =3.

(M3 101 2018) Trong khong gian Oxyz, cho hai diém 4(2;-4;3) vaB(2;2;7). Trung diém

ctia doan thang AB co toa do 1a

A. (4,-2;10) B. (1;3;2) C. (2;6;4) D. (2;-1;5)
Loi giai
Chon D
X, +x

2

Goi I 1a trung diém cua AB, ta co toa do diém I 1a ; =%— 1
Z = Z,+2z, _s
2

Vay 1(2;-1;5).

(P& Tham Khio 2017) Trong khong gian véi hé toa o Oxyz, cho céc diem 4(3;-4;0),
B(—l;l;3) , C(3,1,0). Tim toa do diém D trén truc hoanh sao cho 4D = BC.
A. D(6;0,0),D(12;0;0) B. D(0;0;0), D(6;0;0)
C. D(-2;1;0), D(—4;0;0) D. D(0;0;0), D(-6;0;0)
Loi giai
Chon B

Goi D(x;0;0) e Ox

2 X
AD = BC & /(x-3) +16=5<:{
X =

(Ma 105 2017) Trong khong gian voi hé truc toa do Oxyz, cho hai vecto ;:(2; 1,'0) va
b= (-1;0;-2). Tinh cos (;,5) .
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Cau 46:

Cau 47:

Cau 48:

Cau 49:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. cos(;,g) = —;5 B. cos(;,g) = —% C. cos (2,5) = ;5 D. cos(a,g) :%

Loi giai
Chon B

-2 2

_ab _ _ 2
Wil V55 5

Ta c6: cos (;,5)

(M3 104 2017) Trong khong gian voi hé toa dd Oxyz cho ba diém M (2:3;-1), N(-LL1) va
P(I;m-1;2). Tim m dé tam gidc MNP vudng tai N .
A.m=2 B. m=-6 C.m=0 D. m=-4

Loi giai
Chon C
MN (=3;-2;2); NP(2;m~2;1).
Tam gidc MNP vuong tai N <> MN.NP=0< —6-2(m-2)+2=0cm-2=-2<m=0.
PHUONG TRINH MAT CAU
(TK 2020-2021) Trong khdng gian Oxyz, mit cau (S):x* +(y—1)"+z> =9 c6 ban kinh bing
A. 9. B. 3. C. 81. D. 6.

Loi giai
Phuong trinh mat cau 1a: (x —a)’ +(y—b)* +(z—c)> =R*nén R* =9 = R=3.

(MD 101 2020-2021 — DQT 1) Trong khong gian Oxyz, cho mit cau (S) cé tam I(1;-4;0)

va ban kinh bang 3 . Phuong trinh cta (S ) la

A. (x+1) +(y—4) +27 =9. B. (x—1) +(y+4)" +22=9
C. (x—1) +(y+4)" +22 =3. D. (x+1)" +(y—4)" +2* =3.
Loi gii

Do mit cau (S) c6 tim I(l;—4;0) va ban kinh bang 3 nén phuong trinh mit cau (S) la:
(x=1) +(y+4) +22=9.

(MD 103 2020-2021 — DPOT 1) Trong khong gian Oxyz, cho mit cau (S) cotam 7(0;1;—2)
va c6 ban kinh bang 3. Phuong trinh cta (s) la:

3 4 {y=1) +(a42) =5, B2+ (1) +(2-2)
C. X +(y-1) +(z+2) =3. D. X’ +(y+1) +(z-2) =3.

Loi gidi

2

9.

Mit cau (S) cotam 7(0;1;—2) vaco ban kinh R =3, phuong trinh mat cau (s) la:
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Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

CHUYEN PE V- HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN
2 2 2
X H(y-1) +(z+2) =9.

(MID 104 2020-2021 — POT 1) Trong khong gian Oxyz, cho mat cau (S) ¢ tim 1(-1;3;0) va
ban kinh bang 2 . Phuong trinh cua (S) 1a

A (x=1)’+(y+3) +z°=2. B. (x-1)’+(y+3)° +z> =4.
C Gl -3 e 2o, D. (e -3 4722,
Loi giai

Ta c6 mit cau (S) co tim /(—1;3;0) va ban kinh bang 2 nén c6 phuwong trinh 1a:
(x+1)°+(y-3)Y+z"=4.

(MD 101 2020-2021 — BDOT 2) Trong khong gian Oxyz, cho mat cau
(S):(x+1)2+(y—3)2+z2 =9.Tam cua (§) co toadd la

A. (,-3;0). B. (-1:30). C. (1;3;0). D. (-1;-30).

Loi giai
Mat ciu (S): (x+1)" +(y=3) +2 =9 co tam 1a I(~1;3;0).

(MD 102 2020-2021 - BDOT 2) Trong khéng gian Oxyz, cho mit ciu
(8):(x=1)" +(y+3)" +2*=9. Tam cta () c6 toa do la

A (5-30). B. (1;3;0). C. (-1;30). D. (-1;-3;0).

Loi giai
Toa d¢ tam mit cau (S) 1a (1;-3;0).

(MD 103 20202021 — BDOT 2) Trong khong gian Oxyz, cho mat cau
(S):(x—1)2+y2+(z+2)2 =4.Tam cta (S) co toa do la

A. (-1;0;2). B. (1;0;2). Q- D. (-1;0;-2).

Loi giai
Tt phuong trinh ta c6 ngay toa d tdm cua mat cAu (S ) la (1;0; —2) .

(MD 104 2020-2021 — BDOT 2) Trong khong gian Oxyz, cho mat cau
(S):(x+l)2+y2+(z—2)2 =4.Tam cua (S) cotoado la

(-10;2). C. (1,0;2). D. (-1;0;-2).

Loi gidi

A. (1;0;-2).

|~

Ta co tim cua (S) 1a 1(-1;0;2).
(P& Minh Hoa 2020 Lin 1) Trong khéng gian Oxyz, cho mit cau
)( ) +(y+2) +(2-3)" =16. Tam ciia (S) c6 toa do 1a

-3). B. (1;2;3). C. (-1;2;-3). D. (1;-2;3).
Loi giai

(s
A.
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Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon D
Mat cAu (S):(x—a)2+(y—b)2+(z—c)2 =R’ cotam la I(a;b;c).
Suy ra, mit cau (S):(x—l)2 +(y+2)2 +(z—3)2 =16 cotam la I(l;—2;3).

(Pé Tham Khio 2020 Lin 2) Trong khong gian Oxyz, cho midt cau
(S):(x—Z)2 +(y+4)2 +(z—1)2 =9.Tam cua (S) co toa do la
A, (=2:4;-1). B. (2;-4;1). C. (2:41). D. (-2;—-4;-1).
Loi giai
Chon B

Tam ctia mit cau (S) cotoaddla (2;—4;1).

(M3 102 - 2020 Lin 1) Trong khong gian Oxyz , cho mit cAu (S):x*+(y—2)" +2z =9 Ban
kinh cta (S) béing
A. 6. B. 18. C. 3. D. 9.
Loi giai
Chon C

Ban kinh ciia (S) 13 R=v9=3.

(M3 101 - 2020 Lan 1) Trong khong gian Oxyz , cho mit cau (S) Xt 4y +(z+ 2)2 =9.Bén
kinh cta (S) bang
A. 6. B. 18. C.9. D. 3.
Loi giai
Chon D
(M3 103 - 2020 Léan 1) Trong khong gian Oxyz, cho mit cdu (S):x* + > +(z—1)> =16. Ban
kinh cua () la:
A. 32 B. 8 C. 4 D. 16
Loi giai
Chon C
Tt phuong trinh mit cau (S): x> +y° +(z—1)> =16 = Ban kinh R = J16 =4

(M3 104 - 2020 Lin 1) Trong khong gian Oxyz, cho mit cau (S) x+y? +(z—2)2 =16. Ban
kinh ctia mdt cau (S) bang
A. 4. B. 32. C. 16. D. 8.
Loi giai
Chon A

Ban kinh cta mat cau (S):x2+yz+(z—2)2 =16 1a R=+/16=4.
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Cau 61:

Cau 62:

Cau 63:

Cau 64:

Cau 65:

Cau 66:

CHUYEN PE V- HINH HQC 12 - PHUONG PHAP TOA PQ TRONG KHONG GIAN
(Ma 101- 2020 Lin 2) Trong khong gian Oxyz, cho mit ciu
(8): (x+1)" +(y=2)" +(z+3)" =4. Tam cua () c6 toa dd 1
A.

(-1;2;-3). B. (2; -4;6). C. (1, -2;3). D. (-2; 4;,-6).
Loi giai
Chon A
Tam mat cAu (S) cotoado la (—1; 2;—3).
(Ma 103 - 2020 Lin 2) Trong khong gian Oxyz, cho mit cau
(8):(x=1) +(y+2) +(z+3)" =4. Tam cia (S) c6 toa do Ia
A. (—1;2;3). B. (2;—4;—6). C. (—2;4;6). D. (1;—2;—3).
Loi giai
Chon D

TaAm cta mit cau (S) cotoadola (1;—2; —3) .

(Ma 102 - 2020 Lan 2) Trong khong gian Oxyz, cho mit cau
(S):(x+1)> +(y+2)" +(z=3)>=9. Tam cua (S) co toa do 1a:
A. (-2;-4;6). B. (2;4;-6). C. (-1;-2;3). D. (1;2;-3).
Loi giai
Chon C

Tam cua (S) cé toa do la: (—1;-2;3)

(Ma 104 - 2020 Lin 2) Trong khong gian Oxyz, cho mit cau (S):
(x=1)" +(y=2)" +(2+3)" =9. Tam ciia () c6 toa do la
A (-1-2;3). B. (-2;-4:6). C. (1,2;-3). D. (2;4;-6).
Loi gidi
Chon C
Tém clia mit cau (S) da cho la: 1(1;2;-3).
(Ma 104 2017) Trong khong gian voi hé toa d0 Oxyz, cho mat cau
(S): x> +(y+2) +(z-2)" =8. Tinh ban kinh R ciia (S).
A. R=22 B. R =64 C. R=8 D. R=4
Loi giai
Chon A
Phuong trinh mit ciu tong quat: ()c—a)2 +(y—b)2 +(z—c)2 =R*=R=22.
(M3 104 2018) Trong khong gian Oxyz, mat ciu (S):(x—5) +(y—1)"+(z+2)" =3 co ban

kinh bang
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Cau 67:

Cau 68:

Cau 69:

Cau 70:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A.9 B. 243 C.3 D. V3
Loi giai
Chon D
(Ma 105 2017) Trong khong gian v6i hé toa do Oxyz, cho mat cau
(S): (x=5) +(y—1) +(2+2) =9. Tinh ban kinh R cua (S).
A. R=6 B. R=3 C. R=18 D. R=9

Loi giai
Chon B

Phuong trinh mat cau tam [ (a; b; c) , ban kinh R c¢6 dang:

(x—a)2+(y—b)2+(z—c)2 =R*= R=3.

(M3 103 2018) Trong khong gian Oxyz , cho mit cdu (8):(x+3)" +(y+1)" +(z-1)" =2. Tam
cua (S) co toa do la
A. (3;-11) B. (-3;-11) C. (-31;-1) D. (3;1;-1)
Loi giai
Chon B
Tam cua (S) c6 toa dd la (=3;-1;1).
(Pé Tham Khio 2017) Trong khong gian v6i hé truc toa d§ Oxyz, tim toa do tdm [/ va ban

kinh R cia mat cu (x—1)" +(y+2)" +(z-4)" =20.
A. 1(~1;2;-4),R =25 B. I(1;-2;4),R =20
C. I(1;-2;4),R=2V5 D. I(-1,2;-4),R=52
Loi gidi
Chon C
Trong khong gian voi hé truc toa do Oxyz , mit cau (S): (x—a)2 +(y—b)2 +(z—c)2 =R* ¢co
tam /(a; b; ¢) vabankinh R .

Nén mit cdu (x—1)"+(y+2)" +(z—4)" =20 ¢6 tam va ban kinh la 7(L,—2;4), R =24/5.

(M3 101 - 2019) Trong khong gian Oxyz, cho mit cu (§):x*+ ) +z°+2x-2z-7=0. Ban

kinh ctia mat cau

da cho bang

A. 3. B. \/I5. C. V7. D. 9.
Loi giai

Chon A

xz+y2+22+2x—2z—7=0<:>x2+y2+22_2.(_1).x+2.0.y_2.1.2_7=O.
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Cau 71:

Cau 72:

Cau 73:

Cau 74:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

=>a=-1,b=0,c=1,d=-7.

— Tam mit chu (~1;0;1)ban kinh R=v/a> b7 +¢* —d =(~1) +0 +1+7 =3.

(M3 104 - 2019) Trong khong gian Oxyz, cho mit cau (§): x*+* +2z° -2y +2z-7=0. Ban

kinh cua mat cau da cho bang

A A5, B. 7. C.9. D. 3.
Loi gidi

Chon D

Taco R=yI" +(~1)

F(-7)=3.
(M3 102 - 2019) Trong khong gian Oxyz , cho mit cau (S) X’ +y*+2z°-2x+2y-7=0. Ban

kinh cua mét cau da cho bang

AANT. B. 9. C. 15, D. 3.
Loi giai
Chon D
Ta co (S): X+ 4z -2x+2y-7=0& (x—l)2 +(y+1)2 +2°=9
Viy ban kinh ctia mit ciu bang 3.
(M3 103 - 2019) Trong khong gian Oxyz, cho mit cau (S): x> + y* +z° +2y—2z—7=0. Ban

kinh cua médt cau da cho bang

AT, B. 3. C.9. D. V15,
Loi giai
Chon B
Mit cau di cho c¢6 phuong trinh dang x” + y* + z° + 2ax + 2by + 2cz +d =0 ¢6 ban kinh 1a

Vi +0 + ¢ —d =12 +1+7 =3

(P& Minh Hoa 2020 Lén 1) Trong khong gian Oxyz , cho mit cau (§) c6 tim 7(0;0;-3) va
di qua diém M (4;0;0). Phuong trinh cta (S) la

A. x2+y2+(z+3)2:25. B. x2+y2+(z+3)2:5.

C. x2+y2+(z—3)2:25. D. x2+y2+(z—3)2:5.
Loi giai

Chon A

Phuong trinh mit ciu (S) co thm 7(0;0;-3) vabankinh R la: x° +yz+(z+3)2 =R,
Taco: M e(S)=4*+0*+(0+3) = R* < R* =25.

Vay phuong trinh can tim 1a: x*+ )% +(z + 3)2 =25.
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Cau 75:

Cau 76:

Cau 77:

Cau 78:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(M3 110 2017) Trong khong gian hé toa d0 Oxyz , tim tt ca cac gia tri cia m dé phuong trinh
X' +y*+2°=2x-2y—4z+m=0 la phuong trinh cia mot mat cau.
A. m<6 B. m>6 C. m<6 D. m>6

Loi giai
Chon A
Phuong trinh x° + y* +z° =2x -2y —4z+m =0 1a mot phuong trinh mat cau
ST+ +22-m>0 & m<6.
(P& Tham Khao 2019) Trong khong gian Oxyz cho hai diém I (1;1;1) va A(l; 2;3). Phuong
trinh mat cau c6 tdm I va di qua A 1a
A. (x+1)2 +(y+1)2 +(z+1)2 =5 B. (x+1)2 +(y+1)2 +(z+1)2 =29
C. (x=1) +(y-1)" +(z-1)" =5 D. (x=1)" +(y-1) +(z-1)" =25

Loi giai
Chon C
Taco R=14=(1-1) +(2-1) +(3-1) =<5
vy phuong trinh mit cdu tim / va di qua diém A4 c6 phuong trinh 1a
()c—x,)2 +(y—y,)2 +(z—z, )2 =R = (x—l)2 +(y—1)2 +(z—l)2 =5
(M3 123 2017) Trong khong gian v6i hé toa @ Oxyz, cho diém M (1;-2;3). Goi I1a hinh
chiéu vudng goc cia M trén truc Ox . Phuong trinh nao dudi day 1a phuong trinh mét cau tim
I ban kinh IM ?
A. (x—1)2+y2+22:13 B. (x+1)2+y2+22:17
C.(x+1) +y*+2° =13 D. (x—1) +y*+2* =13

Loi giai
Chon A
Hinh chiéu vuoéng goéc cia M trén truc Ox 1a I (1; 0; 0) = IM = \/E .Suy ra phuong trinh mat
chu tam [ bankinh IM 1a: (x—1) +y*+2° =13.

N 2 .

(M4 102 - 2019) Trong khong gian Oxyz, cho mat cau (S):x* + )’ +(z—\/§) =3.Cé tat ca

bao nhiéu diém A(a;b;c) (a,b,c la cac sb nguyén) thuoc mat phang (Oxy) sao cho c6 it nhat
hai tiép tuyén ciia (S) di qua A4 va hai tiép tuyén d6 vudng goc véi nhau?
A. 8. B. 16. C.12. D. 4.
Loi giai
Chon C

Mit cau (S) c6 tam l(o;o;ﬁ) va ban kinh R=+/3; Ae(Oxy) = A(a;b;0).
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Cau79:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

* Xét truong hop 4 €(S), tacd @’ +b> =1. Lic ndy céc tiép tuyén cia () thudc tiép dién

cua (S ) tai 4 nén c6 vo sO cac tiep tuyén vudng goc nhau.

Truong hop nay taco 4 ca iétric”a(ab)lé a=0 Ja=0 Ja=-1 Ja=-1
u 5 5 5 5 .
£ 0P hay e b=1"1p==1"1p=0 "|b=0
* Xét truong hop 4 ¢ ngoai (S).Khi o, cac tiép tuyén cua (S) di qua A4 thudc mat noén dinh

A . Nén cac tiép tuyén nay chi c6 thé vudng goc v6i nhau tai A .

Diéu kién dé c6 it nhat 2 tiép tuyén vudng goc 1a goc ¢ dinh ctia mit nén 16n hon hodc bang
90°.

Gia st A'N; A'M 1a céc tiép tuyén ctia (S)théa man AN L AM (N;M la céc tiép diém)

N A

D& thiy A'NIM 1a hinh vudng c6 canh IN = R =+/3 va I4' =32 =+/6.
N , IA>R a’+b>>1
biéu kién phai tim la =
U< =6 ~|a*+b*<4
Vi a,b 14 cac sb nguyén nén ta ¢ cac cdp nghiém (a;b) la
(0;2),(05;-2),(2;0),(=2;0),(L1),(=L-1),(-L1),(L-1).
Vay c¢6 12 diém A thoa man yéu cau.

(M3 104 - 2019) Trong khong gian Oxyz, cho mit cdu (S):x* +)? +(z—1)" =5. C6 tit ca
bao nhiéu diém A(a,b,c) (a,b,c 1 céc s6 nguyén) thudc mit phang (Oxy)sao cho c6 it nhat hai
tiép tuyén cua (S ) di qua A va hai tiép tuyén d6 vudng goc v6i nhau?

A. 20 B.8 C.12 D. 16
Loi gii

Chon A
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Cau 80:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Mt chu c6 tam 1(0;0;1), bén kinh R =+/5.

Vi Ade (Oxy) nén ¢ =0. Cac giao tuyén ciia 4 dén mit cau (néu /4 > R ) tao nén mot mit
non tim A, dé mat non nay cé hai dudng sinh vudng goc thi goc ctia mit nén nay phai > 90°
hay I4 < RV2.

Viy RSIA<SRV2 ©5<a® +b* +1<10 = 4<a> +b* <9
Ta c6 céc bd s6 thda man (0;+2);(0;£3);(£1;£2);5(£2;42);(+2;+1);5(£2;0)5(43;0), 20 bo 6.

(M3 103 - 2019) Trong khong gian Oxyz, cho mat cau: (S):x? +y* +(z+1)" =5. Co tat ca bao

nhiéu diém A(a;b;c) (a, b, cla céc s6 nguyén) thudc mit phing (Oxy) sao cho c6 it nhét hai

tiép tuyén cua (S ) di qua A4 va hai tiép tuyén d6 vudng goc nhau?

A. 20. B. 8. C.12. D. 16.
Loi giai

Chon A

Mat cau (S): x>+ > +(z+1)> =5 co tam 1(0;0;-1) va c6 ban kinh R=A5

A(a;b;0)e(Oxy), Goi I' 1a trung diém ciia A[:I'(%;%;—%)

Goi E,F lan luot 12 hai tiép diém cua tiép tuyén di qua 4 sao cho AE L AF .
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta ¢6: E,F cung thudc mit cau (S') duong kinh 4 c6 thm [’(%;%;—%}, ban kinh

R':%\/az—kbz +1.

Dé ton tai £, F thi hai mit cu (S) va (') phai cdt nhau suy ra |R—R'| <II'< |R+R'

o \/g—%\/a2+b2+1

S%\/a2+b2 +1 S\B+%\/a2 +b°+1

o5<Nad+bh +1 et +h* > 4(1)

Goi H 1a hinh chiéu ctua / trén (AEF ) khi d6 t&r gidc AEHF 1a hinh vudng cé canh
AE =HF = AI’ -5.

Tacé [H* =R*—HF* =5—(AI"=5)=10- A’ 20 < @’ +b* +1<10 & o’ +b* <9(2)

Tir (1) va (2) tacé 4<a’+b*<9 ma a, b, c€Z néncod 20 diém thoa bai toan.

Cach khac:

Mt cdu (S)co tam 7(0,0,~1)bén kinh R=+/5.Tacd d,(,,, =1<R= mit chu (S) cit mat
phang(Oxy). Dé c6 tiép tuyén cuia (S) diqua 4< AI >R (1).

Co A(a,b,c) € (0xy) = A(a,b,O),IA =a’+b” +1.

Quy tich cac tiép tuyén di qua A4 ciia (S ) 12 mot mat noén néu A7 > R va 1a mot mit phing néu
Al =R.

Trong trudng hop quy tich céc tiép tuyén di qua A cua (S) 1a mot mat nén goi AM, AN 1a hai
tiép tuyén sao cho 4, M, I, N ddng phang.

N
Ton tai it nhét hai tiép tuyén cua () di qua A va hai tiép tuyén d6 vudng goc v6i nhau khi va
chi khi MAN >90° & A< RV2 (2).
Tu (1),(2)=>4<a’+b°<9.Via,beZ

a’ = o |a’= _ e = _ |a*=0. _ |a’=1_ _ |a°=4 _ |a*=4
= hoiac hodc hodc hoiac hoiac hoiac
b’ =9 b’ =0 b’ =0 b’ =4 b’ =4 b’ =1 b’ =4
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Cau 81:

Cau 82:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Bén hé phuong trinh déu tién c6 hai nghiém, ba hé sau c6 4 nghi¢m suy ra s6 diém A thoa man
la 42+3.4=20.

(MD 103 2020-2021 — POT 1) Trong khong gian Oxyz, cho hai diém A(1;—3;2)va
B(—2:1;—4). Xéthai diém M va N thay doi thudc mét phing (Oxy) sao cho MN = 4. Gi4 trj
16n nhét cua |AM — BN)| bang

A. 52, B. 3./13. C. Jel. D. /85,

Loi giai

7 H
(@) S

S

M

Oxy

Goi B' 1a diém ddi xtimg voi B qua mit phang (Oxy),suyra B'(-2;1;4),BN = B'N Va A, B’

& cung phia so v6i mit phiang (Oxy)-

LAy diém K sao cho B'’K = NM ( B’NMK 1 hinh binh hanh), khi 46 B'K = MN =4, B'N = MK

Do B'K//MN nén B'’K nam trén mit phing (a) diqua B’ vasong song voi mat phing (Oxy),
suy ra () ¢0 phuong trinh z =4 .

Do B'’K =4 nén K thudc duong tron (C) nam trén mit phang () co tam la B’, ban kinh
R=4.

Goi H 1a hinh chiéu ctia A 1én (@)= H(1;-3;4)vd HB'=5>R, E la giao diém cia tia doi
cuatia B'H voi (C).

Ta O |AM — BN|=|AM - B'N|=|AM — MK| < AK =~ AH* + HK*> <\ AH? + HE® .

Ma AH =2,HE = HB'+ BE=5+4=9 suyra |AM — BN|<2* +9” =/85.

K=F

M e 4K, @M=AEm(Oxy)=MO-

Dau ”=" xay ra khi {

AM - MK|= AK
Vay gid trj 16n nhit cta | 40 — BN| bing /85 .

(MP 103 20202021 — DOT 2) Trong khong gian Oxyz cho mit chu
(8):(x=3)" +(y—2)" +(x+1)" =1. C6 bao nhidu diém M thugc (S) sao cho tiép dién ciia (S)
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

tai M cit cac truc Ox, Oy lan lugc tai cdc diem A(a;0;0), B(0;6;0)ma a,b 1a cdc s6 nguyén

duong va AMB =90".
Al B. Bl C. 4. D. 3.
Loi gidi

Mit cau (S) c6 tam /(3;2;-1), ban kinh R=1.
. \ <A B a b
Goi K latrung diém cua 4B . Suy ra K(E;E;Oj.

Dé dang chung minh duoc tam gidc IMK vuédng tai M va MK = %

MI* + MK* = IK?
2 2 2 2
<:>1+(£j +(éj =(£—3J +(é—2j +1
2 2 2 2

2 2 2 2
LA VN LA S
4 4

4
Sat+br=a*+b*-12a-8h+52
<= 3a+2b=13

Vi anguyén duong nén ta duge a 1asd1é va a < ?

—1 -3 , 7 ‘
Tir d6 {“ hoiic {a Vico2cap diém A, B nén c6 2 didm M thod dé.

Cau50. (MD 104 2020-2021 — DOQT 2) Trong khéng gianOxyz cho mit cau

(S):(x—3)2 +(y—2)2 +(Z+1)2 =1. C6 bao nhiéu diém M thudc mit cau (S) sao cho tiép
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CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
dién cua (S) tai M ct cac truc Ox, Oy lan luot tai cac diém A(a;0;0), B(0;6;0) ma a,bla

cac s6 nguyén duong va AMB =90°.

A. 2% B. 4. C.1. D. 3.
Loi giai
I
=~
M ]\_ - B
A

Mit cau(S) c6 tm7(3;2;—1) va ban kinh R=1.

ViM latiép diemnénIM L (AMB) va IM =R=1.

Taco AI* =(a—3) +4+1=a*~6a+14 = AM> = AI> ~MI* =a® —6a+13.

VaBI*=9+(b-2) +1=b*~4b+14 = BM? = BI> —MI* = b> —4b +13.

Vi AMB =90° nén AM? + BM? = AB* = a* —6a+13+b* —4b+13=a> +b* = 3a+2b =13
13-3a

=b= .
2

Vi a, b nguyén duongnén 13-3a>2=1<a< 1—31 . Lap bang:

A 1 2 3
B 5 3,5 2

Vay c6 2diém M théa man yéu cau bai toan.
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 CHUONG |

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI 1. HE TRUC TOA PQ

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. TIM TQA PO PIEM, VEC TO LIEN QUAN PEN HE TRUC TQA PQ Ox)z

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Trong khong gian véi hé toa dd Oxyz , diém nao sau ¢y nam trén miat phang toa do (Oyz) ?

A. M (3;4,0). B. P(-2;0;3). C. 0(2:0;0). D. N(0;4;-1).

Trong khong gian v6i hé truc toa d6 Oxyz cho M (4;5;6). Hinh chiéu cia M xudng mit phiang
(Oxy) 1a M'. Xéc dinh toa do M.
A. M'(4;50). B. M'(4;0;6). C. M'(4;0;0). D. M'(0;5;6).

Trong khong gian v6i hé truc toa d6 Oxyz cho M (4;5;6). Hinh chiéu cia M xudng mat phing
(Oxz) 1a M'. Xéc dinh toa do M.
A. M'(4;50). B. M'(4;0;6). C. M'(4;0;0). D. M'(0;5;6).

Trong khong gian v6i hé truc toa d6 Oxyz cho M (4;5;6). Hinh chiéu cia M xudng mat phing
(Oyz) 1a M'. Xéc dinh toa do M.
A. M'(4,50).  B. M'(4;06). C. M'(4;00). D. M'(0;5;6).

Trong khong gian véi hé truc toa d6 Oxyzcho M (4;5;6). Hinh chiéu cia M trén truc Ox la
M'. Xac dinh toa do M'.
A. M'(4;5,0). B. M'(4;0;6). C. M'(4;0,0). D. M'(0;5:6).

Trong khong gian véi hé truc toa d6 Oxyzcho M (4;5;6). Hinh chiéu cia M trén truc Oy la
M'. Xac dinh toa do M'.
A. M'(0;0;6).  B. M'(4;0;6). C. M'(4;0;0). D. M'(0;5;0).

Trong khong gian véi hé truc toa dd Oxyz cho M (4;5;6). Hinh chiéu cua M trén truc Oz 1a
M'. Xac dinh toa do M'.
A. M'(0;0;6). B. M'(0;5;0). C. M'(4;0;0). D. M'(4;5,0).

Trong khong gian Oxyz , toa do diém dbi ximg ciia M (1,‘2,‘3) qua mit phiang (Oyz) la
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CHUYEN PE V- HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
A. (0,2,3). B. (-1,-2,-3). C. (-1:2,3). D. (1,2;-3).

Cau9: Trong khong gian Oxyz , toa do diém ddi xing ciia M (1,‘2,‘3) qua mit phang (Oxz) la
A. (1,-2,3). B. (-1,-2,-3). C. (-1:2,3). D. (1,2;-3).

Cau 10: Trong khong gian Oxyz , toa do diém ddi xing ciia M (1,‘2;3) qua mit phang (Oxy) la

A. (0,2,3). B. (-1,-2,-3). C. (-1,2,3). D. (1,2;-3).
Cau 11: Trong khong gian Oxyz , cho diém A(2;-3;5). Timtoa do 4’ la diém ddi xtng véi 4 qua truc
Oy.
A. 4'(2:3;5). B. 4'(2;-3;-5). C. 4'(-2;-3;5). D. 4'(-2;-3;-5).

CAu 12: Trong khong gian véi hé truc toa do Oxyz, cho ba vecto &(1;2;3);5(2; 2;-1);¢(4;0;,-4). Toa
do ctiavecto d =a—b +2¢ 1a
A.d(-7;0;-4)  B. d(-7;0;4) C. d(7;0;-4) D. d(7;0;4)
Chu 13: Trong khong gian Oxyz cho d=(2;3;2) va b =(1;1;-1). Vecto a—b c6 toadd 1a
A. (3;451). B. (-1;-2;3). C. (3;5:1). D. (1;2;3).

Cau 14: Trong khong gian v6i hé truc toa dd Oxyz, cho a =(2;-3;3), b= (0;2;-1), ¢ =(3;-15). Tim
toa do cua vecto i = 2d +3b —2¢ .

A. (10;-2;13). B. (-2;2;-7). C. (-2,-2,7). D. (-2;2;7).

Cau 15: Trong khong gian v6i hé truc toa d6 Oxyz, cho G =—i+2j —3k . Toa d6 cua vecto @ la
A. (-1;2;-3). B. (2;-3;-1). C. (2,-1,-3). D. (-3;2;-1).
Cau 16: Trong khong gian véi hé toa dd Oxyz, cho 21=(2; -3;3), B:(O; 2;-1), 2=(3; —1;5). Tim
toa do cua vecto u=2a+3b-2c.
A. (10;-2;13).  B.(-2;2;-7). C. (-2;-2;7). D. (-2;2;7).
Cau 17: Trong khong gian véi hé toa dd Oxyz, cho hai vecto x = (2;1;-3) va y = (1;0;—1). Tim toa do
cua vectoa = x + 2; .
A.a=(45-1). B.a=(3;1;-4). C. a=(0;1;-1). D. a=(41-5).
Cau 18: Trong khong gian Oxyz véi ;,}',1; lan luot 1a cac vecto don vi trén cac truc Ox, Oy, Oz. Tinh toa
do cua vecto i+ } —k.
A. i+ j—k=(=L-LI). B. i+ j—k=(-LLI).
C.i+j—k=(11-1). D. i+j—k=(-L1).
Cau 19: Trong khong gian véi hé toa d Oxyz gia st u=2i+ 3}' —k , khi d6 toa do véc to ula
A. (-2:3:1). B. (2;3;-1). C. (2;-3;-1). D. (2;3;1).

Cau 20: Trong khong gian Oxyz, cho a =(1;2;1) va b= (-1;3;0). Vecto ¢ = 2G+b cotoaddla
A. (7:2). B. (1:5:2). C. (37:2). D. (,7:3).
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 21: Trong khong gian véi truc hé toa d0 Oxyz, cho a=—i+ 2}' —3k. Toa d6 cua vecto a la:
A.a(-1;2;-3).  B.a(2;-3;-1). C. a(-3;2;-1). D. a(2;-1;-3).

CAu 22: Trong khong gian Oxyz, cho 21(—2; 2;0),5(2; 2;0),2(2;2;2) . Gia tri cua |Zz +Z;+E| bang
A. 6. B. 11. c. 2411, p.246.

Céu 23: Trong khong gian Oxyz , cho hai diém A4(0;1;—1), B(2;3;2). Vecto AB c6toa do la
A (2;2:3). B. (1,2;3). C. (351). D. (3;4;1).

Cau 24: Trong khong gian Oxyz, cho A(2;—1;0) va B(l;l;—3). Vecto AB co toa do 1a
A. (3;0;-3). B. (-1;2;-3). C. (-1,-2;3). D. (1,-2;3).

Cau 25: Trong khong gian Oxyz cho A(2;-2;1), B(1;-1;3). Toa d¢ vecto AB 1a:
A. (~1:1:2).. B. (=3:3:—4).. C. 3:-3:4).. D. (,—1;-2)

Chu 26: Trong khong gian v6i hé toa do Oxyz, cho hai diem 4 (1;-3;1), B(3;0;-2). Tinh d6 dai 4B.
A. 26. B.22. C. 26 D. \/22.

Chu 27: Trong khong gian Oxyz , cho hai diém A(1;-2;-1), B(1;4;3). P dai doan thang 4B la

A. 2413 B. /6 C.3 D. 243
Cau 28: Trong khong gian Oxyz, cho 2 diém A(1;3;5) , B(2; 2;3). b0 dai doan AB béng
AT B. V8. C. 6. D. 5.

Céu 29: Trong khong gian v6i hé toa dd Oxyz , cho hai diém A(3;-2;3) va B(-1;2;5). Tim toa do trung
diém I cta doan thang AB .
A. 1(1;0;4). B. 1(2;0;8). C. 1(2;-2;-1). D. I(-2;2;1).
Cau 30: Trong khong gian v6i hé toa do Oxyz, cho A4(1;3;2), B(3;—1;4). Tim toa d¢ trung diém I cua
AB.
A 1(2;-4;2). B. 1(4;2;6). C. I(-2-1;-3). D. 1(21;3).
Cau 31: Trong khong gian Oxyz, cho hai diém A(2;—4;3) va B(2;2;7). Trung diém cua doan thang
AB cb6toado la
A. (1;3;2). B. (2;-1;5). C. (2-1-5). D. (2;6;4).
Céu 32: Trong khong gian cho hé truc toa 46 Oxyz, cho ba diém A(1;-2;3),B(-1;2;5),C(0;0;1). Tim

toa do trong tAm G cua tam giac ABC'.
A. G(00;3). B. G(0;0;9). C. G(-10;3). D. G(0;0;1).

Cau 33: Trong khong gian v6i hé toa dd Oxyz , cho tam giac ABC v6i A(1;3;4),B(2;—-1;0),C(3;1;2).

Toa do trong tam G cua tam gidc ABC la

A. G(21;2). B. G(6;3;6). C. G(3;§;3). D. G(2;-1;2).
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 34: Trong khong gian véi hé toa dd Oxyz cho tam giac ABC biét A(5;-2;0),B(-2;3;0), C(0;2;3)
. Trong tdm G cua tam gidc ABC c6 toa do:
A. (L2:1). B. (2;0;-1). C. (LL1). D. (L1;-2).

DANG 2. TiCH VO HUONG VA UNG DUNG

Cau 35: Trong khong gian véi h¢ toa d§ Oxyz, cho vecto u= (3 ; 0;1) Vi v = (2;1;0) . Tinh tich v6 hudng

u.y.
A. uv=S8. B. uv=6. C.uv=0. D. uv=-6.

CAu 36: Trong hé toadd Oxy,cho u=i+3j va v= (2;-1). Tinh uy.
A uv=-1. B. uv=1. C. uv=(2-3). D. uv=>5V2.
Cau 37: Cho hai véc to a = (1,-2;3), b= (=2;1;2) . Khi do, tich vo hudng (Zz +B).Z) béng
A.12. B. 2. C.11. D. 10.
Céu 38: Trong khong gian Oxyz cho A(1;2;3); B(-1;2;1);C(3;-1;-2). Tinh tich v huéng AB.AC.
A. —6. B. —14. C. 14. D. 6.
Cau 39: Trén mat phiang toa dd Oxy, cho tam gidc ABC biét A(1;3), B(-2;-2), C(3;1). Tinh cosin

gbc A cua tam giac.

2 1 2 1
A. cosd=——=— B. cosA=——=— C.cosd=——F= D. cos4d=——
17 17 J17 J17
Cau 40: Trong khong gian Oxyz, goc gitta hai vecto ivau= (_\/5; 0; 1) la
A. 120°. B. 60°. C. 150°. D. 30°.

Cau 41: Trong khong gian Oxyz, cho a =(-3;4;0), b=(5;0;12). Césin cta goc giita a va b bing
2 B. 2. c.-2. D. 2.
13 6 6 13
Cau 42: Trong khong gian toa d0 Oxyz gbc gitra hai vecto ivau= (—\/3 ; 0;1) la
A. 120°. B. 30°. C. 60°. D. 150°.

Cau 43: Trong khong gian v6i hé toa dd Oxyz, cho tam gidc ABC c6 A(1;0;0), B(0;0;1), C(2;1;1).
Dién tich cta tam giac ABC bang:

Ji i NG 5

A — B. — C. — D. —
2 2 2 2

CAu 44: Trong khong gian Oxyz, cho d =(-3;4;0) va b =(5;0;12). Cdsin ciia goc giita @ va b bang
= B. 2. c. 2. D.— >
13 6 6 13
Cau 45: Cho u =(-1:1:0), v=(0,-1:0), goc giita hai vécto u va v 1a
A. 120°. B. 45°. C. 135°. D. 60°.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 46: Trong khong gian v6i hé toa do Oxyz, cho tur dién ABCD véi A(0; 0;3), B(0; 0;—1),
C(1; 0; =1), D(0; 1;—1). Ménh d¢ nao dusi day sai?
A. AB 1 BD. B. AB 1 BC. C. AB1 AC. D. AB 1 CD.
Cau 47: Trong khdng gian Oxyz cho 2 véc to a =(2;1;—1); b=(1;3;m). Tim m dé (21;13) =90°.
A. m=-5. B. m=5. C.m=1. D.m=-2
CAu 48: Trong khong gian v6i hé truc toa d Oxyz , cho u = (2;-1;1) va v=(0; ~3;-m). Tim s6 thuc m

sao cho tich vo hudng uv=1.
A. m=4. B.m=2. C.m=3. D. m=-2.

Chu 49: Trong khong gian Oxyz, cho ba diém A(-1;,-2;3), B(0;3;1), C(4;2;2). Cosin clia goc BAC

bang
9 9 9 9
A —. B. —. C. —. D. ———.
V35 235 2/35 v35

Cau 50: Trong khong gian véi hé toa do Oxyz , cho hai vecto a= (2;1;—2) va vecto b = (1;0;2). Tim

toa do vecto cla tich co huéngciia a va b.

A c=(2:6:-1). B.c=(4:6:-1). C.c=(4-6:-1). D.c=(2-6,-1).

Cau 51: Trong khong gian Oxyz , toa do mot vecto n vuong goc voi ca hai vecto a= (1;1; —2) , b= (1; 0; 3)
la
A (2;3;-1). B. (3;5-2). C. (2-3;-1). D. (3;-5-1).
Cau 52: Trong hé truc toa d0 Oxyz, cho bon diém A(1;—2;0), B(2;0;3),C(-2;1;3) va D(0;1;1). Thé
tich khéi tir dién ABCD bang:

A. 6. B. 8. C.12. D. 4.
Chu 53: Trong khong gian Oxyz, cho hai diém A(1;0;-1),B(1;—1;2). Dién tich tam gidc OAB béang
A. VI1, B. ?. C. g D. V6.

Chu 54: Trong khong gian Oxyz, cho 4 diém 4(2;0;2), B(L-1-2), C(-L10), D(-2;1;2). Thé tich
ctia khéi tr dién 4ABCD bang

A2 B2 c. 2.

p. L.
3 3 3
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Cau 55: Trong khong gian Oxyz, tinh dién tich S cua tam gidc ABC, biét A(Z;O;O), B(O;3;O) va

C(0;0;4).
A. S:@. B. S:@. C. §=24/61. D. S=+/61.

Cau 56: Trong h¢ truc toa d0 Oxyz, cho 0(0; 0;0) , A(O;l;—Z), B(l; 2;1) , C(4;3;m) . Tét ca gia tri cua
m dé 4 diém O, 4,B,C ddng phang?
A. m=14. B. m=-14. C.m=17. D. m=-7.
Cau 57: Trong khong gian Oxyz, cho hinh chop A.BCD c6 A(0;1;-1), B(L;1;2), C(1;-1;0) va
D(0;0;1). Tinh d6 dai duong cao ciia hinh chop 4.BCD .

A 242, B.%. C. 2. D.g.

Céu 58: Trong khong gian voi hé truc toa do, cho hinh binh hanh 4BCD . Biét A(2;1;-3), B(0;-2;5)
va C(1;1;3). Dién tich hinh binh hanh 4BCD la

A. 24/87 . B. —“3249. C. /349 D. /87 .

Cau 59: Trong khong gian vi hé truc Oxyz cho badiém 4(—1;2;-3), B(1;0;2), C(x; ;—2) thdng hang.
Khi d6 x + y bang
11

A x+y=1. B. x+y=17. C.x+y=—?. D.x+y=15—1.

Cau 60: Trong khong gian v6i hé toa dd Oxyz, cho cac vecto a = (2;m—1;3),l§ =(1;3;-2n). Tim m,n
dé cac vecto a,b cung hudng.

A.m=7;n=—%. B. m=4,n=-3. C.m=Ln=0. D.m=7;n=—§.

Cau 61: Trong khong gian v6i hé toa dd Oxyz, cho ba diém A(2;-1;5),B(5,-57),M (x; y;1). V6i gia
tri nao cua x,y thi 4,B,M thang hang.
A.x=4y=T7 B. x=—4,y=-7 C.x=4y=-7 D.x=-4,y=7
Céu 62: Trong khong gian Oxyz , cho hai diém 4(2;-2;1), B(0;1;2). Toa dd diém M thudc mit phang
(Oxy) sao chobadiém 4, B, M thing hang la
A. M(4;-5;0). B. M(2;-3;0). C. M(0;0;1). D. M(4;5;0).
CAu 63: Trong khong gian v6i hé toa dd Oxyz cho cac vécto u=2i—2j+k, v= (m;2;m+1) v6i m 1a
tham sd thue. C6 bao nhiéu gia tri cia m dé |ﬁ| = |\7| .

A. 0. B. 1. C.2. D. 3.
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Cau 64: Trong khong gian v6i hé toa dd Oxyz, cho hinh hop A4BCD.A'B'C'D'" ¢6 A(0;0;0), B(a;0;0);
D(0;2a;0), A4'(0;0;2a) véi a#0.Do dai doan thang AC” 1a
3
A. |dl. B. 2. C. 3|d|. D. E|a|.
CAu 65: Trong khong gian véi hé truc toa dd Oxyz, cho a = (2;3;1), b = (-15;2), c= (4,-1;3) va
x =(-3;22;5). Ding thirc nao dung trong cac ding thirc sau?
=2a-3b-c. B. x==2a+3b+c.

—2a+3bh—c. D. x=2a-3b+c.

A.
C.

x

x

CAu 66: Trong khong gian véi hé truc toa d0 Oxyz, cho tam gidc ABC voi: @z(l;—2;2);
AC =(3; —4; 6). Do dai duong trung tuyén AM clia tam giac ABC la:

A. 29 B. V29 C.@. D. 2429 .

Cau 67: Trong khong gian véi hé toa dd Oxyz, cho cac vecto d =(2;m—1;3), b= (1;3;—2n). Tim m, n
dé cac vecto @, b cung hudng.

A.m=7;n=—%. B.m=7;n=—§. C.m=4;n=-3. D. m=1; n=0.

Cau 68: Trong khong gian v6i hé toa d0 Oxyz, cho hinh vuéng ABCD, B(3;0;8), D(—5;—4;0). Biét
dinh A thudc mit phing (Oxy) va co toa d¢ 1a nhiing sd nguyén, khi do |62 + GE| bang:
A. 1045 B. 64/10.. C. 10+6. D. 510.
Cau 69: Trong khong gian v6i hé toa dd Oxyz , cho cac diém A(1;0;3), B(2;3;—4), C(-3;1;2). Tim toa
do diém D sao cho ABCD 1 hinh binh hanh.
A. D(—4;-2;9). B. D(-4;2;9). C. D(4-2:9). D. D(4;2;-9).
Cau 70: Trong khong gian Oxyz, cho ba diém 4(1;0;0),B(1;1;0),C(0;1;1). Tim toa do diém D sao
cho tir giac ABCD 1a hinh binh hanh?
A. D(2;0;0). B. D(1;1;1). C. D(0;0;1). D. D(0;2;1).
Cau 71: Trong khong gian véi hé truc toa dd Oxyz , cho ba diém A(1;2;-1), B(2;—1;3) va C(-3;5;1). Tim

toa d6 diém D sao cho tr giac ABCD 1a hinh binh hanh.
A. D(-2;8;-3) B. D(—4;8;-5) C. D(-2;2;5) D. D(—4;8;-3)

Céu 72: Trong mit phang véi hé toa dd Oxyz, Tam gidc ABC véi A(1;-3;3); B(2;-4;5), C(a;-2;b)
nhan diém G(1;¢;3) lam trong tAm clia no thi gié tri clia tong a+b+c bang.
A. -5 B. 3 C.1 D. -2
Céau 73: Trong khong gian véi hé toa dd Oxyz, cho 2 diém B(1;2;-3), C(7;4;-2) Néu diém E thoa
nam dang thirc CE =2EB thi toa do diém E la:

A. (3;§;—§j B. [§;3;—§j. C. [3;3;—§j D. (1;2;lj
33 3 3 3 3

Céau 74: Trong khong gian Oxyz , cho hai diém 4(3;1;-2), B(2;-3;5). Diém M thudc doan AB sao
cho MA=2MB, toa do diém M la
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A.(Z;—é;ﬁj. B. (4;5;-9). C.(i;—s;ﬂj. D. (1;-7:12).
37373 27 2

Céu 75: Trong khong gian voi hé truc toa dd Oxyz, cho hai diém 4(0;1;-2) va B(3;-1;1). Tim toa do
dim M sao cho AM =34B.
A. M(9-57).  B. M(%57).
C. M (-9;5-7). D.M(9%-5-5).
Cau 76: Trong khong gian v6i hé truc toa dd Oxyz , cho hai diém A(l;2;—1),2§ =(1;3;1) thi toa do cua
diém B la:
A. B(2;5,0). B. B(0;-1;-2). C. B(0;1;2). D. B(-2;-5;0)

Cau 77: Trong khong gian véi hé toa dd Oxyz, cho hai diém A(1;2;-2) va B(%; %; gj Biét

I(a; b; ¢) 1a thm ctia dudng tron noi tiép tam gidc OAB . Gia tri a—b+c bang
A.l B.3 C.2 D. 0
Chu 78: Trong khong gian toa dd Oxyz, cho A(2;0;0),B(0;2;0),C(0;0;2). C6 tat ca bao nhiéu diém
M trong khoéng gian théa min M khong tring véi cac diém  A,B,C  va
AMB = BMC = CMA=90°?

A. 0. B. 1. C.2. D. 3.
. A . R 8 4 8| .. A . A
Cau 79: Trong khong gian Oxyz, cho hai diem M (2;2;1), N _E;?E . Tim toa d6 tdm duong tron ndi
tiép tam giac OMN .
A. I(1;1;1). B. 1(0;1;1). C. 1(0;—1;—1). D. 1(1;0;1).

Cau 80: Trong khong gian voi h¢ toa dd Oxyz, cho tam gidc ABC co A(l;2;—l), B(2;—l;3),
C(—4;7;5). Goi D(a;b;c) la chan duong phan giac trong géoc B cua tam giac ABC . Gia tri

cia a+b+2c bang
A. 5. B. 4. C.14. D. 15.

Céu 81: Trong khong gian v6i hé toa do Oxyz, cho hai diém A(—2;3;1) va 3(5; 6; 2). Puong thang

AB cat mit phang (OXZ) tai diém M . Tinh ti s6 AM

BM
A AM 1 B. AM _, c. AM _1 p. AM _,
BM 2 BM BM 3 BM

Chu 82: Trong khong gian v6i hé toa dd Oxyz, cho badiém A(-2;3;1), B(2;1;0), C(-3;-11). Tim tat
ca cac diém D sao cho ABCD 1a hinh thang c6 day AD va dién tich t&r gidc ABCD bang 3 lan
di¢n tich tam giac ABC .

D(-8;,-7:1)

D(12;1;-3)

D(8;7;-1)

A. D(-12;-1;3). B. .
( ) D(—12;—l;3)

C. D(8;7;-1).

Céu 83: Trong khong gian véi hé truc toa 6 Oxyz cho hinh thang 4ABCD vuéng tai A va B . Ba dinh
A(1;2;1), B(2;0;—1), C(6;1;0) Hinh thang c6 dién tich bang 6~/2 . Gia st dinh D(a;b;c), tim
ménh dé dung?
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A.a+b+c=6. B. a+b+c=5. C.a+b+c=8. D.a+b+c=7.
Cau 84: Trong khong gian v6i hé toa dd Oxyz cho hinh hop ABCD.A'B'C'D' . Biét A(2;4;0), B(4;0;0)
, C(~1;4;—7)va D'(6;8;10). Toa do diém B' 1a
A. B'(8410).  B. B'(6:12:0). C. B'(10:8:6). D. B'(13;0,17).

Cau 85: Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D' ¢6 A(I;O;l), B(2;1;2), D(l;—l;l),
C'(4;5;—5) . Tinh toa do dinh A4’ ctia hinh hop.
A. 4'(46,-5).  B. A4'(2;0;2). C. 4'(35-6). D. 4'(3;4;-6).

Cau 86: Trong khong gian voi hé toa d Oxyz, cho hinh hop ABCD.A'B'C'D' ¢6 A(0; 0; 0), B(3; 0; 0)
, D(0;3;0), D'(0; 3; —3). Toa do trong tdm tam giac A'B'C 1a
A (1;1;-2). B. (2;1; -2). C. (1, 2;-1). D. (2;1; -1).

Chu 87: Trong khong gian v6i hé toa dd Oxyz, cho badiem A4(1;2;-1), B(2;-1;3), C(-4;7;5). Toa dd

chan duong phan giac trong géc B cua tam giac ABC 1a

A. —g;ﬂ; ) B. E;—2;1. C. E,H,l D. (-21L1).
3 3 3 333

Cau 88: Trong hé truc toa dd Oxyz, cho hai diém la A(1;3;-1), B(3;-15). Tim toa do cua diém M

thda mén hé thire MA = 3MB.
A. M(E;E; j B. M(Z;lﬁj. C. M(Z;lﬁj. D. M (4;,-3;8).
33 33 33
Céu 89: Trong khong gian v6i hé toa dd Oxyz, cho hinh hop ABCD.A'B'C'D', biét rang A(-3;0;0),
B(0;2;0), D(0;0;1), 4'(1;2;3). Tim toa do diém C'.
A C'(10:4:4).  B. C'(-13:4:4).  C. C'(13:4:4). D. C'(7:4;4).

Cau 90: Trong khong gian véi hé toa d Oxyz, cho hai diém A(O;Z;—Z), B(2; 2; —4). Gia su I(a;b;c)

1a tam duong tron ngoai tiép tam gidc OAB. Tinh T =a* +b* +¢*.
A. T=8. B. T=2. C.T=6. D. T=14.

Cau 91: Trong khong gian voi hé toa dd Oxyz cho hai diém A(4;2;1), B(-2;—1;4). Tim toa do diém
M thoéa min dang thirc AM =2MB .
A. M(0;0;3). B. M (0;0;-3). C. M(-8;,-4;7). D. M(8;4;,-7).
Cau 92: Trong khong gian voi hé toa dd Oxyz , cho ba diém A(-2;3;1), B(21;0), C(-3;—1;1). Tim tat
ca cac diém D sao cho ABCD la hinh thang c6 ddy AD va S ., =35, ,sc
D(-8;,-7:1) D(8;7;-1)

A. D(8;7;,—-1). . . . .
( ) D(12;1;-3) D(-12;-1;3)

D. D(-12;-1;3).
Cau 93: Trong khong gian Oxyz cho cac diém A(5:1;5); B(4:3;2); C(-3;-2:1). Piém I(a;b;c) 1a tim
dudng tron ngoai tiép tam gidc ABC . Tinh a+2b+c?
A. 1. B. 3. C. 6. D. -9.

Page 26



CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 94: Trong khong gian vdi hé toa do Oxyz, cho véc to u= (l; L —2), v= (l; O;m). Tim tat ca gia tri
cia m dé goc giita i, v bang 45" .
A.-m=2. B. m=2%+/6. C. m=2-+/6. D. m=2++6.
CAu 95: Trong khong gian Oxyz , cho c4c vec to a = (5;3;-2) va b= (m;—1;m+3) . C6 bao nhiéu gia trj
nguyén duong ciia m dé goc giira hai vec to avabla goc tu?

A. 2. B. 3. C. 1. D. 5.

Ciu 96: Biét E:(x;y;z) khac 0 va vudng goc voi ca hai vecto 5:(1;3;4),5 =(-1;2;3). Khang dinh

nao dung?
A. 5z—x=0. B. 7x-y=0. C.5z+x=0. D. 7x+y=0.
Cau 97: Trong khong gian Oxyz, cho hai vecto u va v tao v&i nhau mot goc 120° va |;t| =2, \7| =5.
Tinh [u+1]
A N19. B. -5. C.7. D. 39.

Céu 98: Trong khong gian véi hé toa dd Oxyz, cho ba diém M(2;3;-1), N(-LL1) va P(Lm—-12).
Tim m dé tam giac MNP vudng tai N .
A. m=-6. B. m=0. C. m=-4. D. m=2.

Cau 99: Trong khong gian Oxyz , cho cac vecto a= (—5;3;—1), b= (1; 2;1), c= (m;3;—1). Giatricua m
sao cho a = [Z;,E] la
A.m=-1. B. m=-2. C.m=1. D.m=2.
CAu 100: Trong khong gian v6i hé toa do Oxyz , cho hai vecto m = (4;331), n= (0;0;1). Goi p 1a vecto
cung hudng voi [%, ﬂ . Biét |E| =15, tim toa do vecto ; .
A. p=(9;-12;0). B. p=(45-60;0). C. p=(0;9;-12).  D. p=(0;45,-60).

Cau 101: Trong khong gian v6i hé toa dd Oxyz, cho A(0;—-2;2-a); B(a+3;—-1;1); C(—4;-3;0);
D(~1;-2;a~1). Tap hop céc gid tri clia a dé bén diém 4, B, C, D dong phang la tap con
cua tap nao sau?

A. (-7;-2). B. (3;6). C. (5:8). D. (-2;2).

Céu 102: Trong hé truc toa do Oxyz, cho tir dién ABCD biét A(3;-2;m),B(2;0;0), C(0;4;0),

D(0;0;3). Tim gia tri dwong cua tham s& m dé thé tich tir dién bang 8.
A. m=8. B. m=4. C.m=12. D. m=6.
Céu 103: Trong khong gian v6i hé toa dd Oxyz, cho u = (1;1;2),v = (~L;m;m-2). Khi ‘[H] =14 thi

A.m=lh0§1c m=—% B.m:—lhoac m:_%

C. m=1hodac m=-3 D. m=-1

Cau 104: Trong khong gian v6i hé truc toa d Oxyz, cho t&r dién ABCD co A(2;-1;1), B(3;0;-1),
C(2;-1;3), D e Oy vaco thé tich bang 5. Tinh téng tung do clia cac diém D .
A. -6 B. 2 C.7 D. 4
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Céu 105: Trong khong gian véi hé toa d§ Oxyz, cho diém A(1;—2;0), B(L0;,—1), C(0;—12),
D(—2;m;n). Trong céc hé thic lién hé gitta m va n dudi day, hé thirc nao dé bon diém 4, B,
C, D dong phang?
A. 2m+n=13. B. 2m—n=13. C. m+2n=13. D. 2m—3n=10.
Céu 106: Trong khong gian véi hé toa dd Oxyz , cho bon diem 4(0;0;2), B(3;0;5), C(L;1;0), 4(4;1;2)
. Do dai duong cao ciia tir dién 4BCD ha tir dinh D xudng mit phang ABC la

A.%. B. 1. C.11. D. V1.
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PHUONG PHAP TOA PO
TRONG KHONG GIAN

 CHUONG |

BAI 1. HE TRUC TOA PQ

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. TIM TQA PO PIEM, VEC TO LIEN QUAN PEN HE TRUC TQA PQ Oxyz

Cau 1:  Trong khong gian v6i hé toa d6 Oxyz , diém nao sau ddy nam trén mit phang toa do (Oyz) ?
A. M (3;4,0). B. P(-2;0;3). C. 0(2;0;0). D. N(0;4;-1).
Loi giai
Mit phing toa d (Oyz) c6 phuong trinh 1a x=0= N(0;4;—-1) € (Oyz).

Cau 2: Trong khong gian vdi h¢ truc toa do Oxyz cho M (4;5;6) . Hinh chiéu cia M xubng mit phang
(Oxy) 1a M'. Xéc dinh toa do M.
A. M'(450).  B. M'(4,0;6). C. M'(4;00). D. M'(0;5:6).
Loi gidi

Hinh chiéu ciia M (4;5;6) xudng mit phang (Oxy) 1a M'(4;5;0).

Cau 3: Trong khong gian véi hé truc toa do Oxyz cho M (4;5;6) . Hinh chiéu caa M xuéng mat ph'flng
(Oxz) 1a M'. Xéc dinh toa do M.
A. M'(4;50). B. M'(4;0;6). C. M'(4;0;0). D. M'(0;5;6).
Loi gidi

Hinh chiéu ctia M (4;5;6) xudng mt phang (Oxz) 1a M'(4;0;6).

Cau4: Trong khong gian v6i hé tryc toa do Oxyz cho M (4;5;6). Hinh chiéu cia M xudng mit phiang
(Oyz) 1a M'. Xéc dinh toa do M.
A. M'(4:50).  B. M'(4,0;6). C. M'(4;0;0). D. M'(0;5;6).
Léi gidi
Hinh chiéu ciia M (4;5;6) xubng mit phang (Oyz) 1a M'(0;5;6).
Cau5:  Trong khong gian voi hé tryc toa dd Oxyz cho M (4;5;6). Hinh chiéu cia M trén truc Ox la
M'. Xac dinh toa do M'.
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A. M'(4:50).  B. M'(4,0;6). C. M'(4;0;0). D. M'(0;5;6).
Loi giai
Hinh chiéu ciia M (4;5;6) xudng mat phang Ox 1a M'(4;0;0).
Cau 6:  Trong khong gian voi hé tryc toa dd Oxyz cho M (4;5;6). Hinh chiéu cia M trén truc Oy la
M'. Xac dinh toa do M'.
A. M'(0;0;6).  B. M'(4;0;6). C. M'(4;0,0). D. M'(0;5;0).
Loi giai
Hinh chiéu ctia M (4;5;6) xudng mit phang Oy la M'(0;5;0).
Cau 7: Trong khong gian voi hé truc toa d0 Oxyz cho M (4;5;6) . Hinh chiéu cia M trén truc Oz la
M'. Xac dinh toa do M'.
A. M'(0;0;6). B. M'(0;5;0). C. M'(4;0;0). D. M'(4;5,0).
Loi giai
Hinh chiéu cua M (4;5;6) xubng mit phang Oz 1a M'(4;0,0).
Cau 8: Trong khong gian Oxyz , toa d diém ddi xtmg ctia M (1,2;3) qua mit phang (Oyz) la
A. (0,2,3). B. (-1,-2,-3). C. (-1,2,3). D. (1,2;-3).
Loi giai
Goi H 1a hinh chiéu cia M 1én mit phing (Oyz) = H (0:2,3)
Goi M’ la diém ddi xtmg v6i M (1,2,3) qua mit phang (Oyz)
= H latrung diém cta MM '= M’(—l,‘2;3).
Cau9: Trong khong gian Oxyz , toa do diém ddi xing ciia M (1,‘2;3) qua mit phang (Oxz) la
A. (1,-2,3). B. (-1,-2,-3). C. (-1,2,3). D. (1,2;-3).
Loi giai
Goi H 1a hinh chiéu ciia M 1én mit phing (Oxz)=> H(1,0;3)
Goi M’ 1a diém doi xtmg véi M (1:2,3) qua mt phang (Oxz)
= H 1a trung diém cia MM '= M '(1,-2;3).
Cau 10: Trong khong gian Oxyz , toa do diém di xing ciia M (1,‘2,‘3) qua mit phang (Oxy) la
A. (0,2,3). B. (-1,-2,-3). C. (-1:2,3). D. (1,2;-3).
Loi giai
Goi H 1a hinh chiéu ciia M 1én mit phing (Oxy) = H(1,2,0)

Goi M' 1a diém d6i xtmg véi M (1;2;3) qua mit phang (Oxy)
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= H 1a trung diém cia MM '= M '(1;2;-3).
Cau 11: Trong khong gian Oxyz , cho diém A(2;-3;5). Timtoa do 4’ la diém ddi xtng véi 4 qua truc
Oy.
A. 4'(2:3;5). B. 4'(2;-3;-5). C. 4'(-2-3;5). D. A'(-2;-3;-5).
Loi gidi
Goi H 1a hinh chiéu vuéng géc ctia 4(2;-3;5) 1én Oy . Suyra H (0;-3;0)
Khi d6 H 1a trung diém doan AA’.
X, =2x,—-x,=-2
Ve =2y,—y,=-3=4'(-2;-3;-5).
Z,=2z,—-z,=-5
CAu 12: Trong khong gian véi hé truc toa do Oxyz, cho ba vecto &(1;2;3);5(2; 2;-1);¢(4;0;,-4). Toa
do ctiavecto d =a—b +2¢ 1a
A.d(-7;0,-4)  B. d(-7;0;4) C. d(7;0;,-4) D. d(7;0;4)
Loi gidi
Chon B
Tacd: d =d—b+2¢=(1-2+242-2+2.0;3+1+2.(-4)) =(7;0,-4).

Chu 13: Trong khong gian Oxyz cho @ =(2;3;2) va b =(1;1;-1). Vecto a—b c6 toadd la
A. (3;4:1). B. (-1;-2;3). C. (3;5;1). D. (1;2;3).
Loi giai

Tacod: d—b=(2-1;3-1;2+1)=(1;2;3).

Cau 14: Trong khong gian v6i hé truc toa dd Oxyz, cho a =(2;-3;3), b= (0;2;-1), ¢ =(3;-15). Tim
toa do cua vecto i = 2d +3b —2¢ .
A. (10;-2;13). B. (-2;2;-7). C. (-2-2,7). D. (-2;2;7).
Léi gidi
Ta c6: 2d =(4;-6;6), 3b =(0;6;-3), —2¢ =(~6;2;-10) = ii =2d+3b—2¢ =(-2;2;-7).
Cau 15: Trong khong gian v6i hé truc toa d6 Oxyz, cho G =—i+2j —3k . Toa d6 cua vecto @ la
A. (-1;2;-3). B. (2;-3;-1). C. (2;-1;,-3). D. (-3;2;-1).
Loi giai
G=—i+2j-3k=d(-1;2;-3).
Cau 16: Trong khong gian véi hé toa dd Oxyz, cho Zz=(2; -3;3), E:(O; 2;-1), E=(3; —1;5). Tim

toa do cua vecto u = 2a+3b-2c.
A. (10;-2;13).  B.(-2;2;-7). C. (-2;-2;7). D. (-2;2;7).
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CHUYEN PE V- HINH HQOC 12— PHUONG PHAP TO4 PQ TRONG KHONG GIAN
Loi giai
C6 2a =(4;-6;6); 3b=(0;6,-3); —2c =(~6;2;-10).
Khi d6: u =2a+3b-2c=(-2;2;-7).
CAu 17: Trong khong gian véi hé toa dd Oxyz, cho hai vecto x = (2;1;,-3) va y= (1;0;—1). Tim toa do
cla vectoa = x + 2)7 .
A.a=(41-1). B.a=(31-4). C. a=(0;1;-1). D. a=(41-5).
Loi giai
Ta co: 2y =(2;0;-2).

a=x+2y=(2+21+0;-3-2)=(41;-5).

Cau 18: Trong khong gian Oxyz véi ;,}',1; lan luot 1a cac vecto don vi trén cac truc Ox, Oy, Oz. Tinh toa

do cua vecto i+ j—k.

A. i+ j—k=(=L-L1). B. i+ j—k=(-LLI).
C.i+j—k=@LL-1). D. i+ j—k=(-1L1)
Loi giai

Ta co i=(1;0;0), j = (0;1;0),& = (0;0;1).
Do do, i+ j—k=(L1;-1).
Cau 19: Trong khong gian véi hé toa d§ Oxyz gia st u=2i+ 3}' —k , khi d6 toa d6 véc to u1a
A. (-2:3:1). B. (2;3;-1). C. (2;-3;-1). D. (2;3;1).
Loi giai
Theo dinh nghia ta c6 i = (1;0;0), j= (0;1,0) va k= (0;01).
Do d6, u=2i+3j—k o u=(23;-1).
Cau 20: Trong khong gian Oxyz, cho a =(1;2;1) va b= (-1;3;0). Vecto ¢ = 2G+b cotoaddla
A (17:2). B. (1:52). C. (37:2). D. (;7:3).

Loi giai

Vay ¢ =(1;7;2)

Cau 21: Trong khong gian véi truc hé toa d0 Oxyz, cho a=—i+ 2}' —3k. Toa d6 cua vecto a la:
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A.a(-1;2;-3).  B. a(2;-3;-1). C. a(-3;2;-1). D. a(2-1;-3).
Loi giai
Chon A
) Tac a=xi+yj+zk < a(x;y;z)nén a(-1;2;-3).Do d6 Chon A

Ciu 22: Trong khong gian Oxyz, cho a(~2;2;0),5(2;2;0),¢(2:2;2). Gid tri cita [a +b +¢| bing

A. 6. B. 1. c. 2311, .26,
Loi gidi
Chon C

Ta co: ;1+Z;+E:(2;6;2).
Vay |Zz+13+2|=2\/ﬁ.
Céu 23: Trong khong gian Oxyz , cho hai diém A4(0;1;—1), B(2;3;2). Vecto AB c6toa do la
A (2,23). B. (1;2;3). C. (351). D. (3;4;1).
Loi giai
Hai diém 4(0;1;-1),B(2;3;2). Vecto 4B c6 toa dd 1 (2;2;3).

Cau 24: Trong khong gian Oxyz, cho A(2;—l;0) va B(l;l; —3) . Vecto AB c6 toa dd la
A. (3;0,-3). B. (-1;2;-3). C. (--2;3). D. (1,-2;3).
Loi giai
A(2;-1;0), B(1;1;-3)
= AB=(1-2;1+1;-3-0) =(-1;2;-3).

Cau 25: Trong khong gian Oxyz cho A(2;-2;1), B(1;-1;3). Toa d¢ vecto AB la:
A. (-1;1;2).. B. (-3;3;-4).. C. (3;-3;4).. D. (1;-1;-2)
Loi giai:

Tacod: AB=(-11;2).

Céu 26: Trong khong gian v6i hé toa o Oxyz, cho hai diém 4(1;-3;1), B(3;0; ) Tinh d0 dai AB.

Loi giai
AB = (2:3:-3)= AB =2 13 +(-3) =

Chu 27: Trong khong gian Oxyz, cho hai diém A(1;-2;-1), B(1;4;3). P dai doan thang 4B la

A. 2413 B. V6 C.3 D. 243
Loi giai
Chon A

Page 5



CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Taco AB=+6+4* =2413.
Chu 28: Trong khong gian Oxyz , cho 2 diém A(1;3;5), B(2;2;3). D¢ dai doan AB bing

A AT B. 8. C. 6. D. /5.
Loi giai
Chon C

AB=\(2-1) +(2-3) +(3-5)" =6.

Céau 29: Trong khong gian v6i hé toa do Oxyz , cho hai diém 4(3;-2;3) va B(-1;2;5). Tim toa do trung
diém I cta doan thang AB .

A. 1(1;0;4). B. 1(2;0;8). C. 1(2-2;-1). D. 1(-2;2;1).
Loi giai
Chon A
Toa d trung diém / cua doan 4B vé6i A(3;-2;3) va B(-1;2;5) dugc tinh boi
X - X+
2

”, =—yA;yB = 0= 1(1;0;4)

_Z4tZp

I 3 =4

z

Cau 30: Trong khong gian v6i hé toa do Oxyz, cho A4(1;3;2), B(3;—-1;4). Tim toa d¢ trung diém I cua
AB.
A 1(2;-4;2). B. 1(4;2;6). C. I(-2-1,-3). D. /(2;1;3).
Loi gidi
_ X,

2

=2

X

Taco |y, =%:1:1(2;1;3).

_ZatZp

I 5 =3

V4

Cau 31: Trong khong gian Oxyz, cho hai diém A(2;—4;3) va B(2;2;7). Trung diém cua doan thang
AB cbtoado la

A. (1;3;2). B. (2;-1;5). C. (2-1-5). D. (2;6;4).
Loi giai
XM:xA—;xB :2J2r2:2
; 3 A 2 , vty —4+2
Goi M 1a trung diém ctia doan thing AB , taco: { y,, = = =-1= M (2;-15).
z,+z, 3+7
ey
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Cau 32: Trong khong gian cho hé truc toa d6 Oxyz , cho ba diém A(1;-2;3),B(-1;2;5),C(0;0;1). Tim

toa do trong tim G cua tam giac ABC .

A. G(0,0;3). B. G(0;0;9). C. G(-10;3). D. G(0;0;1).
Loi giai
Toa d6 trong tim G cua tam gidc 4BC bang

xG:xA+xB+xC _1—1+0=0
3 3

G=yA+yB+yC :_2+2+0=O:>G(0;0;3)
3 3

ZG:ZA+ZB+ZC =3+5+1=3
3 3

Cau 33: Trong khong gian v6i hé toa dd Oxyz , cho tam giac ABC véi A(1;3;4),B(2;-1;0),C(3;1;2).

|

Toa dg trong tAm G cua tam gidc ABC 1a

A. G(21;2). B. G(6;3;6). C. G(3;§;3 D. G(2;-1;2).

Loi gidi
Toa do trong tam G 1a

:1+2+3 5

X

Ve

Zg

3
3-1+1

=1 = G(212).

_4+0+2
3

2

Céu 34: Trong khong gian voi hé toa do Oxyz cho tam gidc ABC biét A(5;-2;0),B8(-2;3;0), C(0;2;3)
. Trong tdm G cua tam giac ABC c6 toa do:
A. (1;2;1). B. (2;0;-1). C. (LL1).
Loi giai

D. (L1;-2).

Giast G(x,y,z).

Vi G la trong tdm cua tam gidc ABC suy ra

e Xtnre [ S+(2)40
3 3
St Vs Ve o), J 2320 G,
3 3
pofatitze | _0+0+3
3 3
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CHUYEN PE V- HINH HQC 12 - PHUONG PHAP TOA PQ TRONG KHONG GIAN
DANG 2. TiCH VO HUONG VA UNG DUNG

Cau 35: Trong khong gian véi h¢ toa d§ Oxyz, cho vecto u= (3 ; 0;1) Vi v = (2;1;0) . Tinh tich v6 hudng

u.y.
A uv=38. B. uv=6. C.uv=0. D. uv=-6.
Loi giai

Tacd uv=32+0.1+1.0=6.

Chu 36: Trong hé toa dd Oxy,cho u=i+3j va ;:(2;—1). Tinh u.v .
A uv=-1. B. uv=1. C. uv=(2;-3). D. uv=>5V2.
Loi giai
Chon A
T u=i+3j=u=(13).
Do d6, uv=12+3.(-1)=-1.

Cau 37: Cho hai véc to a = (,-2;3), b= (=2;1;2). Khi d6, tich v6 hudng (Zz +B).l; béng
AL 12. B.2. C 1. D. 10.
Loi gidi
Chon C
a+b=(~1;-1;5)=(a+b)b=-1.(-2)+(-1).1+52=11.
Cau 38: Trong khong gian Oxyz cho A(1;2;3);B(-1;2;1);C(3;—1;-2). Tinh tich v6 hudng AB.AC.
A. —6. B. —14. C.14. D. 6.
Loi gidi
Tacé: AB= (—2;0;—2);% =(2;-3;-5) = 4B.AC=6
Cau 39: Trén miat phang toa 46 Oxy, cho tam giac ABC biét 4(1;3), B(-2;-2), C(3;1). Tinh cosin
goc A cua tam giac.

! C. cosA:—i D. cos4=-

1
N 7 17

Loi giai

A. cosA:i B. cosA=

J17
Chon B
Ta co: Zﬁz(—3;—5), A_é:(Z;—Z).

ABAC -32+52 1

ABAC 3422 17
Cau 40: Trong khong gian Oxyz, goc gitta hai vecto ivau= (_\/5; 0; 1) la
A. 120°. B. 60°. C. 150°. D. 30°.

Loi giai

Khi d6: cos 4 = cos(ﬁ; E) =
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CHUYEN DE V — HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN
Ta co f:(l; 0;0).
Lo i M(-B)ro0+0n L
Vay: cos(z u) H | | \/(_\/5)2+02+12 =

Cau 41: Trong khong gian Oxyz, cho a =(-3;4;0), b=(5;0;12). Césin cta goc giita a va b bing

:(?,&):150°.

A B. 2. c. 2. D. 2.
13 6 6 13
Loi giai
Chon D
—3.5+4.0+0.12 -3

Ta co: cos a; b =—.
| ||b| J(3)Y #4402 52 107 4122 13

Cau 42: Trong khong gian toa d0 Oxyz gbc gitra hai vecto i vau= (—\/5 ; O;l) la
A. 120°. B. 30°. C. 60°. D. 150°.
Loi giai

Tacod i= (1,0;0)

Cau 43: Trong khong gian vdi hé toa dd Oxyz, cho tam giac ABC c6 A(1;0;0), B(0;0;1), C(21;1).
Dién tich ciia tam gidc 4BC bang:

N B V7 c Yo p. Y5
2 2 = 2 2
Loi giai
Chon C

Taco: AB=(-1;0;1),AC =(1;1;1) = (-1).1+0.1+1.1=0= 4B L AC.

1 J6 |

Nén dién tich tam gidc ABC 1a S = EAB.AC =5

Cau 44: Trong khong gian Oxyz, cho d =(-3;4;0) va b =(5;0;12). Cbsin ciia goc giita @ va b bang

A B.2. c.-2. D. -
13 6 6 - 13
Loi giai
Chon D

3

Ta co: cos(ﬁ'g): ab = —15 __ 9
B TN
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Cau 45: Cho u =(-1:1:0), v=(0,-1:0), goc giita hai vécto u va v 1a
A. 120°. B. 45°. C. 135°. D. 60°.

Loi giai

Chon C

Ta cod cos(ﬁ,\:): uy :_—1:>(ﬁ,;)=135°.

Cau 46: Trong khong gian v6i hé toa do Oxyz, cho tur dién ABCD véi A(0; 0;3), B(0; 0;—1),
C(1; 0; —1), D(0; 1;—1). Ménh d¢ nao dusi day sai?
A. AB 1 BD. B. AB 1L BC. C. AB1 AC. D. AB1CD.
Loi gidi

A

C

Tacod @:(O; 0; -4), 2(7:(1; 0; —4)2E.A—C:16¢O:>AB va AC khdng vudng goc.

Cau 47: Trong khong gian Oxyz cho 2 vécto a=(2;1;-1); b=(1;3;m). Tim m dé (Z;;Z)) =90°.
A. m=-5. B. m=5. C.m=1. D.m=-2
Loi giai

(Z:;B)=90°c> ah=05-m=0 m=5.

CAu 48: Trong khong gian v6i hé truc toa dd Oxyz , cho u = (2;-1;1) va v = (0;-3;—m). Tim s6 thyc m

sao cho tich vo hudng uv=1.
A.m=4. B.m=2. C. m=3. D. m=-2.

Loi giai
Taco: uv=1l<3-m=lcm=2.

Chu 49: Trong khong gian Oxyz, cho ba diém A(-1;,-2;3), B(0;3;1), C(4;2;2). Csin clia goc BAC

bang
9 9 9 9
A —. B. —. C. —. D. -———.
vV35 T 2435 2/35 v35

Loi giai

AB.AC

Ta ¢6 cos BAC = cos(ﬁ,za):wm Voi ZZ?z(l;S;—Z), 26:(5;4;—1).
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1.5+5.4+(-2)(-1) 27 9

) \/12 +5° +(—2)2\/52 + 424 (1) CB0Va2 2435

cos(@,ﬁ)

DANG 3. TICH CO HUONG VA UNG DUNG
CAiu 50: Trong khong gian vé6i hé toa dd Oxyz , cho hai vecto a= (2;1;—2) va vecto b = (1;0;2). Tim
toa d0 vecto Elé tich c6 hudng cua ZZ va Z;
A.c=(26-1). B.c=(46,-1). C.c=(4-6,-1). D.c=(2-6;-1).
Loi giai
Chon D

Ap dung cong thire tinh tich ¢6 hudng trong hé truc toa do Oxyz ta duoc:

—

c= [Zz,l;] =(2;-6;—1)
Vay chon dap an D

Cau 51: Trong khong gian Oxyz , toa do mot vecto n vuong goc voi ca hai vecto a= (1;1; —2) , b= (1; 0; 3)

la
A (2;3;-1). B. (3;5-2). C. (2-3;-1). D. (3;-5;-1).
Loi giai
Chon D

Tacd | a,b]=(3-5-1).

Cau 52: Trong hé truc toa d0 Oxyz, cho bon diém A(1;—2;0), B(2;0;3),C(-2;1;3) va D(0;1;1). Thé
tich khéi tr dién ABCD bang:
A. 6. B. 8. C. 12. D. 4.
Loi giai

Taco: AB=(1;2;3); AC =(=3;3;3); AD =(-1;3;1).
[@,ZE" = (-3;-12;9);
[ZE,A_C’_ AD = (-3).(=1)+(-12).3+9.1=-24.

V s =% [ 4B, E].E‘ - %|—24| =4,

Céau 53: Trong khong gian Oxyz, cho hai diém A(1;0;-1),B(1;—1;2). Dién tich tam gidc OAB béng

AL B. %. C. g D. /6.
Loi giai

[@,@} =(-1-3;-1)
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rod.05] <2 J
Srous :E‘[OA’OB]‘:EWZT-

Chu 54: Trong khong gian Oxyz, cho 4 diém 4(2;0;2), B(L-1-2), C(-L10), D(-2;1;2). Thé tich
ctia khéi t dién ABCD bang

A2 B. 12 c. 2 . L.
3 3 3 =3
Loi giai

AC=(-3;1,-2); 4B = (~1;-1;-4); AD =(-4;1,0).
[E,TC}:(—@—lom).
X ., Ko yr 1oA 1x l t— —7—— 1 7
Thé tich khoi tir dién la: V' = —.‘[AB,AC].AD‘ =—|14| =—.
6 6 3

Cau 55: Trong khong gian Oxyz, tinh dién tich S cua tam giac ABC, bidt A(Z;O;O), B(O;3;O) va

C(0;0;4).
A. Szg. B. Szg. C. S=2+/61. D. S=+/61.
Loi gidi
Chon D

AB=(-2:3:0), AC=(-2:0:4), | 4B, 4C |=(12:8;6).
Taco [ 4B, AC ||=[4B| [4C|.sin(4B,4C)=25 .

5.7

> 12+ 8% + 6> =/61.

Dién tich tam giac 4BC 1a S :%.

Cau 56: Trong h¢ truc toa d0 Oxyz, cho O(O; 0;0) , A(O;l;—Z), B(l; 2;1) , C(4;3;m) . Tat ca gia tri cua
m dé 4 diém O, 4,B,C ddng phang?
A m=14. B. m=—14. C.m=7. D. m=-7.
Loi gidi
Chon A
Tacd OA= (0;1,-2), OB = (1,2;1), OC = (4;3;m). Bén diém O, 4, B, C dong phang
<[ 04,0B]0C=0 & 54-23-1m=0 &m=14.
Vay m=14.
Cau 57: Trong khong gian Oxyz, cho hinh chop A.BCD co A(0;1;-1), B(1;12), C(L-10) va
D(0;0;1). Tinh d6 dai duong cao ciia hinh chép 4.BCD .

A 242 5.%. C.32. D.g.

Loi giai

Chon B
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C6 BC = (0;-2;-2), BD = (~1;~1;—1), BA = (~1;0-3);[ BC,BD | = (0:2:-2);
[ BC,BD|.BA=6

[sco}]_ s s
[Bcop] 222

h,=

Cau 58: Trong khong gian v6i hé truc toa do, cho hinh binh hanh 4BCD . Biét A(2;1;-3), B(0;-2;5)
va C(1;1;3). Dién tich hinh binh hanh 4BCD la

A. 2487 . B. —“3249. C. 349 D. +/87.
Loi giai

Taco: AB =(-2;-3;8) va AC=(-1;0;6)=[ 4B, AC |=(~18:4;-3).

Vay: S 0 =‘[£,A—C’]:\/(—18)2 +42 +(=3) =349 .

Cau 59: Trong khong gian voi hé truc Oxyz cho badiém A4(—1;2;-3), B(1;0;2), C(x; y;—2) thang hang.
Khi d6 x+ y bang
11 11
A x+y=1. B. x+y=17. C.x+y=—?. D.x+y:?.
Loi giai
Co E=(2;—2;5),E=(x+l;y—2;l).
x4l y—2 1 "7 73
A, B, C thang hang < 4B, AC clng phuong @T:y—zzgﬁ g > =>x+y=1.
yzg
CAu 60: Trong khong gian véi hé toa d Oxyz, cho cic vecto Zz=(2;m—l;3),5 =(1;3;-2n). Tim m,n

deé céac vecto a,b cung huong.

3
A.m=7;n=—z. B. m=4;n=-3. C.m=1Ln=0. D.m:7;n:—§.
Loi gidi
2=k k=2 ;
avab cinghuéng< a=kb (k>0)<m-1=3k < im=7 .Vay m="Tin==-7
3:k(—2n)
n=-——

Cau 61: Trong khong gian v6i hé toa d6 Oxyz, cho ba diém A(2;-1;5),B(5,-57),M (x; y;1). V6i gia
tri ndo cua x,y thi 4,B,M théng hang.
A x=4y=17 B. x=—-4;,y=-7 C.x=4y=-7 D.x=-4,y=7
Loi giai
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Chon A
Taco AB=(3;-4;2),AM = (x -2y +1;-4)
, S, _ _ -4
A,B,M thang hang < AB, AM cung phuong <:>xT2=y—;1=74<:>{x .
— y:

Chu 62: Trong khong gian Oxyz , cho hai diém 4(2;-2;1), B(0;1;2). Toa dd diém M thudc mit phang
(Oxy) sao chobadiém A, B, M thang hang la
A. M(4;-5;0). B. M(2;-3;0). C. M(0;0;1). D. M(4;5;0).
Loi giai
Tacod M €(Oxy)= M (x;y;0); ZE:(—2;3;1);A_AZ:(x—2;y+2;—1).

Dé A, B, M thing hang thi 4B va AM cing phuong, khi do: ¥—2_y+2 -1

-2 3 1
x=4
= .
y=-5

Vay M (4;-5;0).

CAu 63: Trong khong gian v6i hé toa dd Oxyz cho cac vécto u=2i—2j+k, v= (m;2;m+1) v6i m 13
tham sb thuc. C6 bao nhiéu gia trj cua m dé |ﬁ| = |\7| .
A 0. B. 1. C.2. D. 3.
Loi gidi

Taco u=(2;-2;1)

Khi d6 [u] = /22 +(-2) +12 =3 va [o| =\m* +2° + (m+1)° =2m> +2m+5

Do dé |;|=|;|<:>9=2m2+2m+5 <:>m2+m—2:0<:>[m:1
m=-2

Vay ¢6 2 gia tri cia m thoa yéu cau bai toan.
Cau 64: Trong khong gian v6i hé toa dd Oxyz, cho hinh hop A4BCD.A'B'C'D'" ¢6 A(0;0;0), B(a;0;0);
D(0;2a;0), A4'(0;0;2a) véi a+0. Do dai doan thang AC” 1a

A. |d. B. 2d]. C. 3q|. D. =|al.

A’ D’

BI

B C

Ta co Zéz(a;O;O); A—5:(0;2a;0); ﬂ:(O;O;Za).
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Theo quy tic hinh hop ta co AB+AD+ A4 = AC' < AC' = (a;2a;2a).

Suyra AC = |Z€| = \/a2 +(2a)2 +(2a)2 = 3|a| .
Véy do dai doan thang AC' =3|al.

Cau 65: Trong khong gian v6i hé truc toa do Oxyz, cho a =(2;3;1), b =(-1;5;2), ¢ =(4-1;3) va

X = (-3;22;5). Pang thirc ndo ding trong céc ding thire sau?

A. x=2ad-3b-c. B. x==2a+3b+c.
C. x=2a+3b-c. D. x=2a-3b+c.
Loi giai

bat: ;zm.g+n.3+p.?, m,n,peR.

2m—-n+4p=-3
= (-3;22;5) =m.(2;3;1) +n.(-1;52)+ p.(4-1;3) =< 3m+5n—-p=22 (I).
m+2n+3p=>5
m=2
Giai h¢ phuong trinh (7) ta dugc: {n=3
p=-1

Cau 66: Trong khong gian véi hé truc toa d0 Oxyz, cho tam gidc ABC voi: ZE:(I;—2;2);
AC =(3; —4; 6). Do dai duong trung tuyén AM clia tam giac ABC la:

A. 29, B. v29. C.g. D. 24/29.
Loi giai
Ta co

AB* =12 +(=2) +2% =9, AC* =3" +(-4)" +6> =61, AC.AB =13+(-2)(-4)+2.6=23.
BC' =(AC-4B) =AC +4B ~2ACAB =61+9-223=24.

Ap dung cong thic dudng trung tuyén ta co:

2 2 2
g o ABHACT BC 9461 24 o
2 4 2 4

Vay AM =29 .

Cau 67: Trong khong gian véi hé toa dd Oxyz , cho cac vecto a =(2;m —1;3), b= (1;3;-2n). Tim m, n

deé cac vecto @, b cung hudng.
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CHUYEN DE V—HI‘NHH.OC 12— PHUONG PHAP TOA PO TRONG KHONG GIAN
3 4
A.m=7;n:—z. B.m=7;n:—§. C.m=4; n=-3. D. m=1; n=0.
Loi giai

Céc vecto a , b cung huéng khi va chi khi ton tai sé thue duong & sao cho a=kb

2=k 2=k 2=k
Ssm—1=3k <<im-1=6 <S<m=7 .
3=k(-2n) 3=2(-2n) | _3

4

Cau 68: Trong khong gian v6i hé toa dd Oxyz, cho hinh vuéng ABCD, B(3;0;8), D(—5;—4;0). Biét
dinh A thudc mit phing (Oxy) va co toa d¢ 1a nhiing sd nguyén, khi do |62 + EE| bang:

A. 1045, B. 6410. C. 10v6. D. 5v10.
Loi giai
4 D
M
B C

BD =(-8,—4;-8) :>BD=12:>AB:1—\/2§ =642

Goi M 1a trung diém AB = MC =34/10.
|@+@| =|2C—M| =2CM =610

Cau 69: Trong khong gian v&i hé toa d6 Oxyz , cho cac diém A(1;0;3), B(2;3;—4), C(-3;1;2). Tim toa
d6 diém D sao cho 4BCD 1a hinh binh hanh.
A. D(-4,-2;9). B. D(—4;2;9). C. D(4-29). D. D(4;2;-9).

Loi giai

Goi D(x;y;z). Pé ABCD 1a hinh binh hanh
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=-4
& AB=DC < (,3;-7)=(-3-x1-y;2-2) & {y=-2< D(-4-2;9).
z=9

Cau 70: Trong khong gian Oxyz, cho ba diém 4(1;0;0),B(1;1;0),C(0;1;1). Tim toa do diém D sao
cho tir giac ABCD 1a hinh binh hanh?
A. D(2;0;0). B. D(L;1;1). C. D(0;0;1). D. D(0;2;1).
Loi gidi
Goi D(x;y;z).
TG gidc ABCD 14 hinh binh hanh khi va chi 4D = BC.
Ta c6 E:(x—l;y;z) va E@z(—l;o;l).
Suyra x=0;y=0;z=1.
Vay D(0;0;1).

Cau 71: Trong khong gian véi hé truc toa dd Oxyz , cho ba diém A(1;2;-1), B(2;—1;3) va C(-3;5;1). Tim
toa d6 diém D sao cho tir giac ABCD 1a hinh binh hanh.
A. D(-2;8;-3) B. D(—4;8;-5) C. D(-2;2;5) D. D(-4;8;-3)
Loi giai
Chon D

Goi D(x,;y,;z,) can tim

Tir giAc ABCD 14 hinh binh hanh < AB = DC

Xy =X, =Xo— X, 2-1=-3-x, x, =—4
SV Va=Ye—yp o Tl=2=5-y, Sy =8 .
Zy—Z,=Zo—Zp 3-(-D)=1-z, z,=-3

Suy ra: D(—4;8;-3).

Cau 72: Trong mat phéng v6i hé toa dd Oxyz , Tam giac ABC véi A(l;—3;3); B(2; —4;5) , C(a;—Z;b)
nhan diém G(1;¢;3) lam trong tam ctia né thi gié tri cua tong a+b+c béng.
A. =5 B.3 C.1 D. -2
Loi giai

Chon D
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

1_1+2+a
3 a=0
:—3—4—2 b
3 3
c=—
3:3+5+b
3

Vay a+b+c=-2

Cau 73: Trong khong gian véi hé toa dd Oxyz, cho 2 diém B(1;2;-3), C(7;4;-2) Néu diém E thoa
nam déng thirc CE =2EB thi toa d diém E la:

A. (3;§;—§j B. (§;3;—§J. C. (3;3;—§j D. (1;2;}
33 3 3 3 3

Loi giai
Chon A
Goi E(x;;z)

Taco: CE =(x—7;y—4;2+2);2EB =(2-2x;4—2y;—6-2z)

x—7=2-2x x=3
z+2=-6-2z 2
z=——

Chu 74: Trong khong gian Oxyz, cho hai diém 4(3;1;-2), B(2;-3;5). Piém M thudc doan AB sao
cho MA=2MB, toa d6 diém M la

A (l;_i;ﬁ) B. (4:5:-9). c. [3;—5;2) D. (1:-7:12).
333 2 2
Loi gidi

Goi M (x; y;z) . Vi M thudc doan AB nén:

7
X=—
3-x=-2(2-x) 3
MA=-2MB < 1—y=—2(—3—y)<:> y:—g
—2—Z=—2(5—Z) 8
z=—
3

Céu 75: Trong khong gian voi hé truc toa dd Oxyz, cho hai diém 4(0;1;-2) va B(3;-1;1). Tim toa do
dim M sao cho AM =34B.
A. M(9-57). B. M(957).
C. M (-9;5-7). D.M(9%-5-5).
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CHUYEN DE V - HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Loi giai
Goi M (x;y;z). Ta co: AM = (x;y-1z+2); AB = (3;-2;3).

x=9 x=9
AM =34B < y-1=-6<{y=-5. Vay M (%-5,7).
z+2=9  |z=7

Céu 76: Trong khong gian v6i hé truc toa dd Oxyz , cho hai diém A(1; 2;—1),@ =(1;3;1) thi toa do cua

diém B la:
A. B(2;5,0). B. B(0;-1;-2). C. B(0;1;2). D. B(-2;-5;0)
Loi giai
Goi B(x; y;z)
x=2
Co A(L,2;-1) AB=(1;3;1) =(x—Ly-2;z+1) ={y=5= B(25;0)
z=0

Cau 77: Trong khong gian véi hé toa dd Oxyz, cho hai diém A(1;2;-2) va B[g; %; %) Biét

1 (a; b; c) 1a tAm ctia dudng tron noi tiép tam gidc OAB . Gia tri a—b+c bang

A. 1 B. 3 C.2 D. 0
Loi giai
Chon D
o
I
A B
D

Ta co 512:(1; 2;-2), @z(%;%;%},dodé OA=3,0B=4.

Goi D la chan duong phan giac trong ké tr O, ta c6 m:—D—A.ﬁ:—%.ﬁ,suyra
DB OB
ﬂ:—iﬁ:O—D:M.DodéD 2;2;0 .
4 7 77
Tacd AD = i;—2;2 :>AD=1—5.
77 7
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

D=-2L76--216 =0i="0b=D(11;0)
AO 7 12

Dodé a-b+c=0.
Céau 78: Trong khong gian toa d6 Oxyz, cho 4(2;0;0),B(0;2;0),C(0;0;2). C6 tat ca bao nhiéu diém
M trong khoéng gian théa min M khong tring véi cac diém  A,B,C  va

AMB = BMC = CMA =90°?
A. 0. B. 1. C. 2. D. 3.
Loi gidi

Goi 1,J,K lan luot 1a trung diém cua 4B, BC,CA .
Do AMB = BMC = CMA =90° nén cic tam giac AAMB,ABMC,ACMA vudng tai M .

AB B A
Khi d6 1M ===:JM =TC;KM :70. Mit khic 4B =BC = AC=2/2.
Vay MI =MJ = MK = V2 .Khidé M thudc truc cia dudng tron ngoai tiép day IJK va cach

(LJK ) mot khoang khong ddi 1a +/2 . Khi d6 c6 hai diém M thoa man diéu kién trén.

. 4
Cau 79: Trong khong gian Oxyz, cho hai diem M (2;2;1), N[—%;g;g] . Tim toa d6 tam dudng tron ndi
tiép tam giac OMN .
A. I(;11). B. I(0;L;1). C. 1(0;—1;—-1). D. I(1;0;1).

Loi giai

Chon B

Ta c6 bai toan bai toan sau
Trong tam gidc ABC, I 1a tam duong tron ndt tip AABC ta cd: a A +bIB+cIC=0.
vol BC=a; AC=b; AB=c.

That vay:

B A ¢
Goi A’ 1a chan dudng phan gic trong ké tir A4 .

#ﬁz%ﬁ@bﬁ—kc@:()(l)
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

—

A= A= A7 =TT & alit (b+c)id =0

& alA+bIB+cIC+bBA +cCA =0 < ald+bIB +cIC =0 (do(l)) .
Ap dung cong thirc trong tam gisic OMN

ta dugc OM .IN +ON.IM + MN.10 =0

. OM .xy +ON.x,, + MN.x, _
! OM +ON + MN
Sy = OM.y,+ON.y, +MN.y, 1
OM + ON + MN
. OM.z,+ON.z,,+MN.z, _
! OM + ON + MN

Vay diém 7(0;1;1) 1a diém can tim.

Cau 80: Trong khong gian v6i hé toa d0 Oxyz, cho tam gisfc ABC 6 A(1;2;—1), B(2;—1;3),
C(—4;7;5). Goi D(a;b;c) la chan duong phan giac trong géoc B cua tam giac ABC . Gia tri
cia a+b+2c bang

A. 5. B. 4. C. 14. D. 15.
Loi giai
Chon A
B
a4 D - C

Taco AB=+/26, BC =104 =226 .

Goi D(x;y;z) , theo tinh chét phan giac ta c6 D—A = B—A = l Suy ra DA= —lD—C (*) .
DC BC 2 2

Ta co m:(l—x;Z—y;—l—z) va ﬁé:(—4—x;7—y;5—z).

l—x:—%(—4—x) x:—g
Do d6 (*):>«2—y:—%(7—y) <:><y:% :>D[—§;%;l]:>a+b+2(::5.
—l—Z:—%(S—Z) z=1
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Cau 81: Trong khong gian v6i hé toa do Oxyz, cho hai diém A(—2;3;1) va B(S; 6; 2). Puong thing

AB cit mit phang (OXZ) tai diém M . Tinh ti s6 ‘;\Aj )

A AM 1 B. AM _, c.AM _1 p. AM _;
BM 2 BM BM 3 BM
Loi gidi
Chon A

Me(Oxz) :>M(x;0;z) : @:(7;3;1):AB:\/§ : m:(x+2;—3;z—1) va

x+2="Tk x=-9
A.B.M thing hing = AM =k.AB (keR)<{-3=3k < {-1=k =M (-9;00).
z-1=k z=0

BM =(~14;-6,~2) ;AM =(~7;-3;~1) = BM =24B.

Chu 82: Trong khong gian v6i hé toa o Oxyz, cho badiém A(-2;3;1), B(2;1;0), C(-3;-11). Tim tat
ca cac diém D sao cho ABCD 1a hinh thang c6 day AD va dién tich tr gi\c 4BCD bang 3 lan

dién tich tam giac ABC .
D(-8;,-7;1 D(8;7;—1
A. D(-12;-1;3). B. ( ). C. D(8;7;-1). ( ) :
D(12;1;—3) D(—12;—l;3)
Loi giai
Chon A
A B

1
Taco: S z0p =—(AD+BC).d(A,BC) <SS en =1(AD+BC).2SAABC '
2 2 BC
(AD+BC).S,5c
<38, 5 = —C < 3BC=AD+BC < AD=2BC.

Ma ABCD 14 hinh thang ¢6 déy AD nén AD =2BC (1).
BC=(-5-21), AD=(x,+2;y, -3z, -1).

X, +2=-10  [x,=-12
(1) ©@yp-3=—4 <qy,=-1.

zy,—1=2 z,=3

Vay D(-12;-1;3).
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Cau 83: Trong khong gian vdi hé truc toa dd Oxyz cho hinh thang ABCD vudng tai 4 va B . Ba dinh
A(1;2:1), B(2;0;—1), C(6;1;0) Hinh thang c6 dién tich bing 6+/2 . Gia st dinh D(a;b;c), tim
ménh dé dung?

A.a+b+c=6. B.a+b+c=5. C.a+b+c=8. D.a+b+c=7.
Loi giai
Taco 4B =(1;-2;-2) =[4B|=3; BC =(411) = |BC| =32
Theo gia thiét ABCD 1a hinh thang vuéng tai 4 va B va co dién tich bang 6+/2 nén

%AB(AD+BC)=6\/§ @%.3.(AD+3x/§)=6x/§ = AD =2 = AD:%BC.

Do ABCD 1a hinh thang vuéng tai 4 va B nén AD :%EE‘.

<
Il

Gia st D(a;b;c) khidotaco <b—-2= =6.

o
Il

0
S
I
WA Wl W
U
Q
+
S
+
o
|

Cau 84: Trong khong gian v6i hé toa dd Oxyz cho hinh hop ABCD.A'B'C'D’ . Biét A(2;4;0), B(4;0;0)
, C(~1;4;—7)va D'(6;8;10). Toa do diém B' 1a
A. B'(8;4;10). B. B'(6;12;0). C. B'(10;8;6). D. B'(13;0;17).
Loi gidi
A' B'

D'(6; 8; 10) |

/

1440
SR T T 600
Ve — — _— ~
T—_—

D C(-1; 4;-7)

Gia st D(a;b;c), B'(a’;b';c')

a=-3
Goi O=ACNBD :O(é%;;j =b=8
c=-7
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Vay DD’ =(9;0;17), BB =(a'~4;;c'). Do ABCD.A'B'C'D' 1a hinh hop nén DD’ = BB’
a' =13

=1b'=0 . Vay B'(13;0;17).
c'=17

Cau 85: Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D' c6 A(1;0;1), B(2:;1;2), D(L;,-11),
C'(4;5;—5). Tinh toa do dinh A4’ ctia hinh hop.
A. 4'(46,-5).  B. A4(2;0;2). C. 4'(3;5,-6). D. 4'(3;4;-6).
Loi giai
Theo quy tic hinh hop ta co: AB+AD+ AA' = AC'.
Suy ra AA = AC'—AB—-AD .
Lai c6: AC'=(3;5;-6), 4B =(1;1;1), AD=(0;-1,0).
Do d6: AA’ =(2;5-17).

Suyra A'(3;5,-6).

Cau 86: Trong khong gian voi h¢ toa d6 Oxyz , cho hinh hop ABCD.A'B'C'D" ¢6 A4(0; 0; 0), B(3; 0; 0)

, D(0;3;0), D'(0; 3; —3). Toa do trong tdm tam giac A'B'C 1a
A. (11 -2). B. (2;1;-2). C. (L2 -1). D. (2;1; -1).

Loi giai

Céch 1: Tacd AB=(3;0;0).Goi C(x;y; z)= DC=(x; y-3; z)

ABCD 13 hinh binh hanh = 4B =DC = (x; y; z) =(3; 3; 0) = C(3; 3; 0)

Tacod AD =(0;3;0).Goi 4'(x; ¥ z')= AD =(—x;3-y;-3-2)

ADD'A’ 13 hinh binh hanh = AD = A'D' = (x'; y'; 2') =(0; 0; —3) = A'(0; 0;—3)
Goi B'(xy; ¥o; 20 ) = A'B = (x5 ¥y 2o +3)

ABB'A’ 1a hinh binh hanh = 4B = A'B' = (x,; yy; 7,) =(3; 0;-3) = B'(3; 0;-3)
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Cau 88:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

0+3+3
xG= 3
0+0+3

3
~—=3-3+0
3

=2

=1 =G(21-2).

G la trong tdm tam giac ABC =3y, =

=2

Céch 2: Goi 1 1a trung diém cta doan thang BD' .Ta c6 I(% % —%) .Goi G(a b; c) la trong

tdm tam gidc 4'B'C

=3e3)
I )

Ta c6: DI = 31G véi 202 2 Dodé: 1-> 3(1;——)@ b=1 .
— 33 3 2 2
IG=\a-=;b—=;c+— c=-2

2 2 3 ( 3]
—Z =3l c+>
2 2

Vay G(2;1,-2).

Trong khong gian v6i hé toa dd Oxyz, chobadiém A4(L;2;-1), B(2;-1;3), C(~4;7;5). Toa do
chan duong phan giac trong géc B cua tam giac ABC 1a
A. —g;ﬂ;l ) B. 1. ;—2:1 C. %;E;l ) D. (=21L1).
- 33 3 333
Loi gidi
Ta co: BA=(~1 = [B4| =\26;BC = (-6;8,2) = [BC| = 226 .
Goi D la chan duong phan giac trong ké tr B 1én AC cua tam giac ABC
Suyra: B L BG-2Di=D _Zﬂl
DC  BC 3°3
Trong hé truc toa dd Oxyz, cho hai diém la A(1;3;-1), B(3;-1;5). Tim toa do clia diém M

théa man hé thirc MA=3MB .

A. M(EE 1) B. M(7 1 3). C. M(7 : 3]. M (4;,-3;8).
33 3’3 3°3
Loi gidi
.xA—3xB
X = —
M3
Taco MA=3MB =1y, = %_ 3= M(4-3;8).
z,—3zp
2y =A""B =g
M3
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Cau 89: Trong khong gian v6i hé toa dd Oxyz, cho hinh hop ABCD.A'B'C'D', biét rang A(-3;0;0),
B(0;2;0), D(0;0;1), 4'(1;2;3). Tim toa do diém C.
A. C'(10;4:4).  B. C'(~13;4:4). C. C'(13;4:4). D. C'(7:4:4).

Loi giai

B!

Goi C'(x;y;z). Taco ZE:(3;2;0); A—5:(3;0;1); H:(4;2;3).

x=10+3
Ma AC' = AB+ AD+ A4 = AC'=(10;4;4) = {y=4-0 = C'(13;4;4).

z=4-0

Cau 90: Trong khong gian voi hé toa dd Oxyz, cho hai diém A(O; 2; —2), B(2; 2; —4). Gia su I(a;b;c)
1a tim dudng tron ngoai tiép tam gidc OAB. Tinh T =a”> +b* +¢°.
A. T=8. B.T=2. C.T=6. D. T=14.
Loi giai

Ta co @:(0;2;—2), @:(2;2;—4). (OA4B) c6 phuong trinh: x+y+z=0
1e(0OAB) = a+b+c=0.

ﬂ:(a;b—2;c+2), ﬁz(a—Z;b—2;c+4), a:(a;b;c).

o (ar=B1  |@+(c+2) =(a-2) +(c+4) (a-c=4
Ta co hé & , , &
AI=0I  |(b-2) +(c+2) =b"+¢* ~btc=-2
a-c=4 a=2
a-c=4
Tacohé <—-b+c=-2 <:>{ =<b=0 .
-b+c=-2
a+b+c=0 c=-2

Vay 1(2;0;-2) =T =a’+b>+c* =8

Chu 91: Trong khong gian v6i hé toa d6 Oxyz cho hai diém 4(4; 2;1), B(-2;-1;4). Tim toa d6 diém

M thoéa min dang thirc AM =2MB .
A. M(0;0;3). B. M(0;0;-3). C. M(-8;-4;7). D. M(8;4;,-7).

Loi giai

Page 26



CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x—4:2(—2—x) x=0
Goi diém M (x;y;z). Khi d6: AM =2MB < {y-2=2(-1-y) <1y=0.

z-1=2(4-2z) z=3
Vay M(O; 0;3).

Cau 92: Trong khong gian voi hé toa dd Oxyz , cho ba diém A(-2;3;1), B(21;0), C(=3;—1;1). Tim tat
ca cac diém D sao cho ABCD la hinh thang c6 ddy AD va S ., =35, sc

A.D(8:7:-1).  B. D(=8-71) JPETED oy D(-12;-1:3).
D(12;1;-3) D(-12;-1;3) -
Loi gidi

Tacod: S, ;00 =%(AD+BC).d(A,Bc) < S en :%(AD+BC)‘2SAABC _
(AD+BC).S, e
BC
Ma ABCD la hinh thang c6 ddy AD nén AD =2BC (1).

&3S, = <3BC=AD+BC < AD =2BC.

BC=(-5-21), AD=(x,+2;y, -3z, -1).
x,+2=-10  [x,=-12

(l) Yy —3=-4 <qy,=-1.
z,—1=2 z, =3

Vay D(-12;-1;3).

Cau 93: Trong khong gian Oxyz cho cac diém A(5:1;5); B(4:3;2); C(-3;-2:1). Diém I(a;b;c) 1a tim
dudng tron ngoai tiép tam gidc ABC . Tinh a+2b+c¢?
Al B. 3. C. 6. D. 9.
Loi gidi

— AB.BC =0 = tam giac ABC vudng tai B.

AB = (-1;2;-3)
Taco
BC =(-7;-5;-1)

= tam / cta dudng tron ngoai tiép tam giac ABC la trung diém ctia canh huyén AC.

= 1(1;—%;3). Vay a+2b+c=3.

Cau 94: Trong khong gian vdi hé toa do Oxyz, cho véc to U= (l; L; —2), V= (l; O;m). Tim tat ca gid tri
cia m dé goc giita ii, v bang 45 .
A.-m=2. B. m=2++6. Q.m:2—\/g. D. m=2++/6.
Loi giai
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+ (;,;)=4so@c05(;,;)=§ @|;T|V;|=§@%=% & B +1) =1-2m

1

1-2m=>0 m<—
= 2 314 s & 2 c>m=2—\/g.
3m +3=1-4m+4m e —Am—2 =0

Cau 95: Trong khong gian Oxyz , cho cic vec to a = (5;3;-2) va b= (m;—1;m+3). C6 bao nhiéu gia tri

nguyén duong cia m dé goc gitta hai vec to a va b 1a géc tu?

A 2. B. 3. C.1. D. 5.
Loi giai
Chon A
a.b 3m-9
et o B) = e o remaTo”

Géc giita hai vec to @ va b 1a goc tu khi va chi khi cos(;; 13)<o@ 3ImM-9<0<m<3.
Vi m nguyén duongnén me {1; 2}. Vay c6 2 gid tri m thoa man yéu cau bai toan.

Ciu 96: Biét E:(x;y;z) khac 0 va vudng goc voi ca hai vecto &:(1;3;4),13 =(-1;2;3). Khang dinh

nao dung?
A. 5z—x=0. B. 7x-y=0. C.5z+x=0. D. 7x+y=0.
Loi gidi
Chon D

Theo gia thiét ta c6 c=(x;;z) khac 0 va vudng goc véi ca hai vecto a=(1;3;4),b=(-1;2;3)

nén
c.a=0 [1x+3y+4z=0 1x+3y+4z=0
L. e &
c.b=0 —1x+2y+3z=0 S5y+7z=0
Ix+3 +4_—5 =0
ATy 7 Y= Tx+y=0
g -5 5y+7z=0
z=—Yy Y B
7
Cau 97: Trong khong gian Oxyz, cho hai vecto u va v tao voi nhau mot goc 120° va |ﬁ| =2, \7| =5.
Tinh [ +1]
A 19, B. -5. C. 7. D. /39.

Loi giai

2

u 4

2 L L2 .
) :(u+v) —u +2uv+v =

Taco: (‘ﬁ+; +2‘ H ‘cos(ﬁ ﬁ)+

=2° +2.2.5.(—%j+52 =19.
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Suy ra |ﬁ+17|=\/5.
Céu 98: Trong khong gian véi hé toa dd Oxyz, cho ba diém M(2;3;-1), N(-LL1) va P(Lm—-12).
Tim m dé tam giac MNP vudng tai N .
A. m=-6. B. m=0. C. m=-4. D.m=2.
Loi giai
Taco
NM =(3;2;-2), NP=(2;m—-2;1).
Tam gidc MNP vudng tai N khi va chi khi NM.NP =0
3242, (m-2)-21=0 & m=0.
Vay gid tri can tim cia m 1a m=0.
Cau 99: Trong khong gian Oxyz , cho céc vecto a= (—5;3;—1) , b= (l; 2;1) , c= (m;3;—1). Giatricua m
sao cho a = [5,2] la
A. m=-1. B.m=-2. C. m=1. D.m=2.
Loi giai
| b.c|=(-Sm+1;3-2m)

S m+1=3
Taco:a:[b,c}<:> oSm=2.
3-2m=-1

Céu 100: Trong khong gian véi hé toa d6 Oxyz, cho hai vecto m = (4:331), n (0;0;1). Goi p 1a vecto

cung hudng voi [%, ﬂ . Biét |E| =15, tim toa d vecto ; .
A. p=(9-12;,0). B. p=(45-60;0). C.p=(0;9-12).  D. p=(0;45-60).
Loi giai
Taco: [n?,ﬂ =(3;-4;0)
Do ; la vecto cung hudng véi [n?,ﬂ nén 13 = k[n?;ﬂ , k>0

Mt khic: [p[=15 < k‘[%ﬁ] =15 & k.5=15 <k =3. Viy p=(9%-120).

Cau 101: Trong khong gian v6i hé toa dd Oxyz, cho A(0;—-2;2-a); B(a+3;—-11); C(—4;-3;0);
D(—1;—2;a—1). Tap hop céc gia tri cia a dé bén diém 4, B, C, D ddng phang 1a tap con
cua tip nao sau?

A. (-7;-2). B. (3;6). C. (5:8). D. (-2;2).
Loi giai

Taco AB(a+3;a—1),AC(-4;—1;a-2), AD(~1;0;2a-3).
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| 4B, AC |=(2a-3;-a’ -5a+10;~a+1).
Pé bdn diém A, B, C, D dong phing:

| 4B, 4C|.AD =0 ~2a+3+(2a-3).(~a+1)=0 <

Cau 102: Trong hé truc toa do Oxyz, cho t& dién ABCD biét A(3;-2;m),B(2;0;0), C(0;4;0),
D(0;0;3). Tim gi tri dwong cia tham s6 m dé thé tich tir dién bang 8.
A. m=8. B. m=4. C. m=12. D. m=6.
Loi gidi

Ta co: m=(3;—2;m—3), ﬁ?=(2;0;—3), Rj=(0;4;—3)-

. , = —=1— 1 m=—6
Thé tich tir dign: ¥ =—[ DB, DC|.Dd| > 8 =—[24+8(m3)| @[ .
6 6 m==6

Vi m duong nén m =6.

Céu 103: Trong khong gian v6i hé toa dd Oxyz, cho u = (1;1;2),v = (~L;m;m—2). Khi ‘[H] =14 thi

A.m=lh0§1c m:—% B,m:—lhoac m:—13_1
C. m=1hoac m=-3 D. m=-1
Loi gidi

Chon C

[ﬁ,\:] :(—m—2;—m;m+1):>‘[ﬁ,ﬂ‘:\/(m+2)2 +m? +(m+1)2 =\3m*+6m+5

=1
‘[ﬁ,ﬁ]‘:\/ﬁc?;mz+6m+5:14<:>3m2+6m—9:0<:>[m .
m=—

Cau 104: Trong khong gian v6i hé truc toa d Oxyz, cho t&r dién ABCD co A(2;-1;1), B(3;0;-1),

C(2;-1;3), DeOy vaco thé tich bang 5. Tinh téng tung d6 cua cac diém D .

A. -6 B. 2 C.7 D. —4
Loi giai

Chon A

Do D e Oy = D(0;y;0), khi d6: DA=(2;~1~y;1), DB =(3;—y;~1), DC = (2~1-»;3).

Khi d6 | DA, DB | =(1+2y;5,y +3)

Va V., = é|[52,5§].ﬁc’| —5e {

2y+6=30 y=12
P .
2y+6=-30 |y=-18

Vay y, +y,=12-18=-6.

Céu 105: Trong khong gian véi hé toa do Oxyz, cho diém A(1;—2;0), B(L0;—1), C(0;—12),
D(—2;m;n). Trong céc hé thirc lién hé gitta m va n dudi day, hé thirc nao dé bon diém 4, B,

C, D ddng phang?
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A.2m+n=13. B.2m—n=13. C. m+2n=13. D. 2m—3n=10.
Loi giai

Ta tinh
AB=(0;2—1); AC=(=1:1;2); 4D =(—3m+2n);[4B, AC|=(5:1;2)
Bén diém 4, B, C, D ddng phing @[@,E}.EzO@m—i—Zn:B

Céu 106: Trong khong gian véi hé toa dd Oxyz, cho bon diem 4(0;0;2), B(3;0;5), C(1;1;,0), 4(4;1;2)
. D0 dai duong cao ciia tir dién 4BCD ha tir dinh D xudng mit phiang ABC la

A.%. B. 1. C.11. D. J11.
Loi giai
Chon A

Goi DH 1a dg dai duong cao cua tir dign ABCD ha tur dinh D xuéng mat phéng ABC.

. . lr—-= —=1-=
Cong thitc tinh thé tich tir dién ABCD 1a: ¥, = g‘[AB,AC]AD‘ .
Cong thuce tinh dién tich tam giac S, ,,. 1a: S, ;- = %‘[E,R‘]‘ .

Mit khac V ;. = —- S, 5c - DH nén

1
3

r— —

—|[4B.4¢].4D|= _LL ‘[E,E]‘-DH:DH:
6 32

[ ]

]
Ta co:

AB =(3;0;3); AC =(1;1;-2); AD = (4;1;0)

= | 4B, AC | =(-3;9;3);| 4B, AC |.AD=-3.
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PHUONG PHAP TOA PO
TRONG KHONG GIAN

 CHUONG |

BAI 1. HE TRUC TOA PO
@ HE THONG BAI TAP TRAC NGHIEM.
PHUONG TRINH MAT CAU

DANG 1. XAC PINH TAM VA BAN KiNH
« Mat cau tam I(a;b;c) va c6 ban kinh R ¢6 phwong trinh (S):(x—a)* +(y—b)* +(z—c)* = R*.

o Phuong trinh x* +y*> +2z° =2ax—2by—2cz+d =0 véi a> +b* +¢* —d >0

la phuong trinh ciia mét cdu c6 tam 1(a;byc) va béan kinh R =~Ja* +b* +¢* —d.

« Dé mdt phwong trinh la mét phirong trinh mdt cdu, can théa man hai diéu kién:

Hé 56 trude x*, y*, z* phdi bang nhau va a* +b* +c* —d > 0.

Céul:  Trong khong gian vé6i hé toa dd Oxyz, cho mit cau (S):x” +y” +z° —8x+2y+1=0. Tim toa
d% tAm va ban kinh ctia mit cau (S).
A. I(—4:1:0),R=2.  B.I(—4:1;0),R=4. C.I(4-1;0),R=2. D.I(4-1;0),R=4.

Céu2:  Chomitcau (§):x*+)°+z° —2x+4y+2z-3=0. Tinh ban kinh R cta mit cau ().
A. R=13. B. R=3. C. R=9. D. R=3\3.

Cau 3: Trong khong gian voi hé toa do Oxyz , cho mit cau (S):x*+y*+2z°—8x+2y+1=0. Tim toa
dd tam va ban kinh mit cau (S):

A. I(-41;0),R=2. B.I(-41;,0),R=4. C.I(4-10),R=2. D.(4-10),R=4.

Ciau4:  Trongkhong gian Oxyz , cho mit cau (S): (x+3)2 +(y+ 1)2 +(z —1)2 = 2. X4c dinh toa d6 tim
ciia mit cau (S)
A 1(=3;1;-1). B. I(3;1;-1). C. I(-3;-11). D. 1(3;-11).

Cau5:  Trong khong gian Oxyz, cho mit cau (S):x*+y* +2z°+2x—4y—-2z-3=0. Toa d¢ tam /
clia mit cau (S ) la:

A. (-1;251). B. (2;-4;-2). C. (1;-2;-1). D. (-2;4;2).
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Chu 6:  Trong khong gian Oxyz, cho mit cau (§):x’+y* +z* —8x+10y —6z+49 =0. Tinh ban kinh
R cua mit cau (S)
A.R=1. B. R=7. C. R=A/151. D. R=+99.
Cau7: Trongkhong gian Oxyz, mitcau (§): x* +)° +2> —4x+2y—6z+1=0 c6 tAm a
A. (—4;2;,-6) B. (2;-1;3) C. (-21;-3) D. (4;,-2;6)
Cau 8: Trong khong gian véi hé toa d6 Oxyz, cho mit cdu c6 phuong trinh
(x=1) +(y+2) +(z-3)" =4. Tim toa d6 tm / va ban kinh R ciia mit cAu do.
A. I(-1;2;-3); R=2. B. I(-1;2;-3); R=4.C. I(1;-2;3); R=2. D. I(;-2;3); R=4.
Cau 9: Trong khong gian v&i hé toa do Oxyz, cho midt cdu (S) co phuong trinh
x*+y*+z° +4x—2y—4=0.Tinh ban kinh R cua (S).
A. 1. B. 9. C.2. D. 3.
Cau 10:  Trong khong gian Oxyz, cho mit cau (S) :(x—3)2 +(y+1)2 4—(2—1)2 =4. Tam cia (S) co
toa do la
A. (=35-1). B. (3;—11). C. (3;-1-1). D. (3;1;,-1).
DANG 2. VIET PHUONG TRINH MAT CAU
o Tam I(a;b;
® Dang 1. Co ban (S):{ Bj{"f R(a P P S |

@ Dang 2. Viét phwong trinh mat cau (S) cé tam 1 va di qua diém A.

Phuwong phap: (S): {

o Tam 1
« BK:R=14

® Dang 3. Viét phwong trinh mdt cau (S) ¢6 dwong kinh AB, véi A, B cho trude.

Phuwong phap: (S):

Cau 11:

Cau 12:

e Tam I la trung diém cua AB.

. BK:R:%AB

Trong khong gian v6i hé toa dd Oxyz, cho hai diém A(1;-2;7),B(-3;8;—1). Mat cau dudng
kinh 4B c6 phuong trinh 1a

A. (x+1)2 +(y—3)2 +(z—3)2 =45 . B. (x—l)2 +(y+3)2 +(z+3)2 =45.
C. (x=1) +(y=3) +(z+3)" =+/45. D. (x+1) +(y=3) +(z-3) =45.

Trong khong gian véi hé toa dd Oxyz , viét phuong trinh mét cau c6 tam 1 (1;—4;3) va di qua
diém A(5;-3;2).

Ao (x=1) +(y—4)" +(z-3)" =18. B.
C. (x=1) +(y+4) +(z-3)" =16. D. (x—1)" +(y+4) +(z-3)" =18.

2

(x—1)" +(y—4) +(z-3)" =16.
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz , cho hai diém A(1;1;1) va B(1;—1;3). Phuong trinh mit ciu c6 dudng
kinh 4B la
A (x=1) +y* +(z-2)" =8. B. (x—1)" +y* +(z-2) =2.
C. (x+1)2+y2+(z+2)2=2. D. (x+l)2+y2+(z+2)2:8.
Trong khong gian Oxyz, cho hai diém 4, B(-2;2;-3). Phuong trinh mit ciu dudng kinh AB la
A. ¥ +(y=3) +(z-1) =36. B. X +(y+3) +(z-1)" =0.
C. x*+(y=3)" +(z+1) =9. D. x*+(y-3) +(z+1)" =36,
Trong khong gian vdoi hé toa do Oxyz, hoi trong cac phuong trinh sau phuong trinh nao 1a
phuong trinh ctia mat cau?
A X +y +22=2x+4z-1=0 B. X’ +2°+3x-2y+4z-1=0
C. X" +y° +2°+2xy—4y+4z-1=0 D. X’ +y +z°—2x+2y—4z+8=0
Trong khong gian Oxyz, cho hai diém A(2;-1;-3) ; B(0;3;-1). Phuong trinh cta mt cau
duong kinh 4B 1a:
A (x+1) +(y+1) +(z-2) =6 B. (x—1) +(y-1)" +(z+2)" =24
C. (x+1)" +(y+1) +(z-2)" =24 D. (x=1)" +(y-1) +(z+2)" =6
Trong khong gian v6i hé toa do Oxyz phuong trinh nao sau day khong phai 1a phuong trinh cua
mot mat cau?
A X2+ 422 +x-2y+4z-3=0. B. 2x2 42?4222 —x—y—z=0.
C. 2x*+2y* 4222 +4x+8y+62+3=0. D. x> +y* +22 —2x+4y-4z+10=0.
Trong khong gian v6i hé truc to d0 Oxyz, cho hai diém A(1;2;3), B(5;4;—1). Phuong trinh
mat cau duong kinh AB 1a
A (x=3) +(y=3) +(z-1) =36. B. (x=3) +(y-3)" +(z-1)"=9.
C. (x=3) +(»-3) +(z-1)" =6. D. (x+3) +(y+3) +(z+1) =9.
Trong hé truc toa d6 Oxyz , phuong trinh mét cau tim 7 (2,1 ) ban kinh R =2 la:
A (x=2) +(y=1) +(z-2) =22 B. x>+ +z" —4x-2y+4z+5=0.
C. X’ +y’ +2° +4x-2y+4z+5=0. D. (x—2)2 +(y—1)2 +(z+2)2 =2.
Phuong trinh ndo sau day la phuong trinh mét cau (§) tdm 4(2;1;0), di qua diém B(0;1;2)?

S): (x=2) +(y—1)" +2* =8.
)

A (S): (x+2) +(y+1) +2* =8,

2

B. (
D. (8):(x+2 +(y+1) +2° =64.

C. (8):(x=2) +(y-1)" +2* =64.
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz cho diém 1(2;3;4) va A(1;2;3). Phuong trinh mit cau tam I va di qua

A ¢6 phuong trinh la:
A (x+2) +(y+3)° +(z+4)* =3. B. (x+2)° +(y+3) +(z+4)" =9.
C. (x—2)* +(y-3) +(z-4) =45. D. (x—2)" +(y-3) +(z—-4)" =3.

Trong khong gian Oxyz , cho hai diém I (1; 1;1) va A(l; 2;3) . Phuong trinh ctia mat ciu co tAm
I vadiqua 4 la
A. (x+1)2+(y+1)2+(z+1)2=29. (

2

B. x—1)2+(y—1)2+(z—1) =35.
C. (x=1)" +(y—1) +(z-1)" =25. D. (x+1) +(y+1) +(z+1)" =5.
Trong khong gian véi hé truc toa o Oxyz, cho hai diem A(1;2;3), B(5;4;~1). Phuong trinh

mit cau duong kinh 4B 1a
A. (x—3)2 +(y—3)2 -l-(z—l)2

9. (x=3) +(y-3) +(z-1)" =6.

B. (x—
C. (x+3) +(y+3) +(z+1)" =9, D. (x=3) +(y-3)" +(z-1)" =36.
Trong khong gian Oxyz, cho hai diém A(7;-2;2) va B(1;2;4). Phuong trinh nao duéi day
1a phwong trinh mat cau duong kinh 4B ?
A. (x—4) +)y*+(z-3) =14, 4 +y*+(z-3) =2414.

4y’

(

B. (x—
C. (x=7) +(y+2) +(z-2)" =14. D. (x-

+y2+(z-3) =56.
Trong khong gian Oxyz , cho hai diém M (3;-2;5), N(-1;6;-3). Mat cau duong kinh MN ¢6
phuong trinh la:
A. (x+l)2 +(y+2)2 +(z+1)2 =6. (x—l)2 +(y—2)2 +(z—l)2 =6.
e

B.
C. (x+1)" +(y+2) +(z+1)" =36. D. (x=1) +(y-2) +(z-1)" =36.
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PHUONG PHAP TOA PO
TRONG KHONG GIAN

 CHUONG |

BAI 1. HE TRUC TOA PO
@ HE THONG BAI TAP TRAC NGHIEM.
PHUONG TRINH MAT CAU

DANG 1. XAC PINH TAM VA BAN KiNH
« Mat cau tam I(a;b;c) va c6 ban kinh R ¢6 phwong trinh (S):(x—a)* +(y—b)* +(z—c)* = R*.

o Phuong trinh x* +y*> +2z° =2ax—2by—2cz+d =0 véi a> +b* +¢* —d >0

la phuong trinh ciia mét cdu c6 tam 1(a;byc) va béan kinh R =~Ja* +b* +¢* —d.

« Dé mdt phwong trinh la mét phirong trinh mdt cdu, can théa man hai diéu kién:

Hé 56 trude x*, y*, z* phdi bang nhau va a* +b* +c* —d > 0.
Céul:  Trong khong gian vé6i hé toa dd Oxyz, cho mit cau (S):x” +y” +z° —8x+2y+1=0. Tim toa
d% tAm va ban kinh ctia mit cau (S).
A. I(-4;1;0),R=2. B.I(-4;1;0),R=4. C.I(4-1;0),R=2. D.I(4-1;0),R=4.
Loi giai
Taco: x*+y’ +2° —8x+2y+1=0 (x—4) +(y+1) +2* =16.

Véy mit cau () c6 tm 7(4;-1;0) va ban kinh R =4.

Céu2:  Chomitcau (S):x’+)* +z° —2x+4y+2z-3=0. Tinh ban kinh R cta mit cau ().
A. R=43. B. R=3. C. R=9. D. R=3.3.
Loi gidi
(S):x*+ ) +2° —2x+4y+22-3=0 & (x~1)" +(y+2) +(z+1) =9.
Vay bén kinh ctia mit cau (S) 1a R=3.
Cau 3: Trong khong gian voi hé toa do Oxyz , cho mit cau (S):x*+y*+2z°—8x+2y+1=0. Tim toa
d% tim va ban kinh mit ciu (S):
A. I(-41,0),R=2. B.I(-41;,0),R=4. C.I(4-10),R=2. D.I(4-10),R=4.

Loi gidi
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Cau 4:

Ciu 6:

Cau 7:

Cau 8:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
(S):x*+y*+2° —8x+2y+1=0
= 1(4;,-1,0)
R=4.
Trong khong gian Oxyz , cho mit cau (S): (x+3)2 +(y+1) +(z—1)2 = 2. Xé4c dinh toa do tAm
ciia mit cau (S)
A I1(=3;1;-1). B. I(3;1;-1). C. I(-3-1L1). D. 1(3;-11).
Loi giai
Mit cau (S)c6 tam la 1(-3;-11).
Trong khong gian Oxyz, cho mit cau (S8):x*+ )’ +2z° +2x—4y—-2z-3=0. Toa do tam /
clia mit cau (S ) la:
A (-1;2;1). B. (2;-4;-2). C. (I;-2;-1). D. (-2;4;2).
Loi giai
Taco: X+  +22 +2x—4y-2z-3=0 (x+1)" +(y-2) +(z-1)" =9.
Tir d6 suy ra mit cau (S) c6 tam la: (=1;2;1).
Trong khong gian Oxyz, cho mat ciu (S):x” +y* + 2z —=8x+10y—6z+49 =0. Tinh ban kinh
R clia mit cau ().

A. R=1. B.R=7. C. R=151. D. R=+99 .
Loi gidi

Phuong trinh mit cau: x°+y° +2z° —2ax—2by—2cz+d =0 (a2 +b*+c*—d > 0) cod tam

I(a;b;c), bankinh R=a* +b* +* —d .

Tacé a=4,b=-5,c=3,d=49.Dodé R=+a’+b’ +c* —d =1.

Trong khong gian Oxyz, mit cau (S): x> +»* + 2> —4x+2y—6z+1=0 c6 tm la

A. (-4;2;-6) B. (2;-13) C. (-21;-3) D. (4,-2;6)
Loi gidi

Chon B

Tir phuong trinh mit cdu suy ra tAm cta mit cau 1a (2;-1;3).

Trong khong gian véi hé toa d6 Oxyz, cho mit cdu c6 phuong trinh
(x=1)+(y+2) +(z-3)" =4. Tim toa d6 tm / va ban kinh R ciia mit cAu do.
A. I(-1;2;-3); R=2. B. I(-1;2;-3); R=4.C. I(1;,-2;3); R=2. D. I(;-2;3); R=4.
Loi giai

Mit cau da cho c6 tam 7(1;-2;3) va ban kinh R=2.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau9:  Trong khong gian véi hé toa d0 Oxyz, cho miat cdu (S) co6 phuong trinh
x*+y° +z° +4x—2y—4=0.Tinh ban kinh R cua (S).
Al B. 9. C.2. D. 3.
Loi giai
Chon D
Gia sir phwong trinh mat cau (S): x> + y*> + 2> —2ax—2by —2cz+d =0 (a* +b> +c* —d > 0)
Tacd: a=-2b=1,c=0,d =—4= Bankinh R=~a’+b*+c*—d =3.
Cau 10:  Trong khong gian Oxyz, cho mit cau (S) :(x—3)2 +(y—|—1)2 4—(2—1)2 =4. Tam cia (S) co
toa do la
A. (=35-1). B. (3;—L1). C. (3;-1L-1). D. (3;1;,-1).
Loi giai
Chon B
Tam cua (S) co toa do la (3;—1;1).
DANG 2. VIET PHUONG TRiINH MAT CAU
) o Tam I(a;b;c) > 2 2 _ p2
® Dang 1. Co ban (S): BK R =S):|(x—a)y +(y—b) +(z—c)"=R"|

@ Dang 2. Viét phwong trinh mat cau (S) ¢é tam 1 va di qua diém A.

Phuwong phap: (S): {

o Tam 1
« BK:R=14

® Dang 3. Viét phwong trinh mdt cau (S) cé dwong kinh AB, véi A, B cho trude.

o« Tam I la trung diém cua AB.

Phuong phap: (S): 1

Cau 11:

e BK:R=—AB
2

Trong khong gian v&i hé toa dd Oxyz, cho hai diém A(1;-2;7),B(-3;8;—1). Mat cau duong
kinh 4B c6 phuong trinh l1a

A. (x+1)2+(y—3)2+(z—3)2=\/g. B. (x—1)2+(y+3)2+(z+3)2:45.
C. (x—1)2+(y—3)2+(z+3)2=\/g. D. (x+1)2+(y—3)2+(z—3)2=45.
Loi giai

Goi I 1a trung diém AB tacéd [ (-1;3;3) 1a tam mit cau.

Bén kinh R :IA:\/(1+1)2 +(-2-3) +(7-3)" =+/45.

Vay phuong trinh mét cau can tim 1a (x +1)2 +(y —3)2 +(z —3)2 =45.
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN DE V- HINH HQC 12 - PHUONG PHAP TOA PQ TRONG KHONG GIAN
Trong khong gian véi hé toa dd Oxyz , viét phuong trinh mét cau c6 tim 1 (1;— 4;3) va di qua
diém A(5;-3;2).
Ao (x=1) +(y—4) +(z-3)" =18. B. (x—1) +(y—4) +(z-3)" =16.
C. (x—1) +(y+4) +(z-3)" =16. D. (x—1)" +(y+4)" +(z-3)" =18.
Loi giai
Mit chu c6 tam 7(1;—4;3) va di qua diém A4(5;-3;2)nén c6 ban kinh R = 14 =32

Vay phuong trinh mit cau can tim 1a: (x—l)2 +(y +4)2 +(z —3)2 =18.

Trong khong gian Oxyz , cho hai diém A(1;1;1) va B(1;-1;3). Phuong trinh mit ciu c6 dudng
kinh AB la

A (x=1) +y? +(z-2) =8. B. (x—1) +y* +(z-2)" =2.
C. (x+1) +y* +(z+2) =2. D. (x+1)" +)* +(z+2) =8.
Loi gidi

Goi I 1a tAm cua mat cau duong kinh 4B .

Khi d6 1(1;052).

Ban kinh ctia m3t cau 1a: R = %AB = %\/(1—1)2 +(-1-1) +(3-1) =+2.

Vay phuong trinh mt cau la: (x - 1)2 +y +(z- 2)2 =2.

Trong khong gian Oxyz, cho hai diém 4, B(-2;2;-3). Phuong trinh mit cau dudng kinh AB la

A X+ (y=3) +(z-1) =36. B. X +(y+3) +(z-1)" =0.
C. x> +(y=3) +(z+1)" =9. D. x> +(y=-3) +(z+1)" =36.
Loi gidi

Goi I 1a trung diém ciia AB = 1(0;3;-1).
IA=(2;1;2) = I4=+2> +1> +2% =3.
Mat cu da cho ¢6 tam 7, dudng kinh 4B nén c6 phuong trinh 1a x> +(y — 3)2 +(z+ 1)2 =9.

Trong khong gian vdoi hé toa do Oxyz, hoi trong cac phuong trinh sau phuong trinh nao 1a
phuong trinh ctia mat cau?

A X’ +y +2°=2x+4z-1=0 B. X’ +2°+3x-2y+4z-1=0

C. X’ +y* +2°+2xy—4y+4z-1=0 D. x’+y°+2"-2x+2y-4z+8=0
Loi giai

Chgn A

Pap an B vi khong c6 s6 hang y* . Dap an C loai vi ¢6 s6 hang 2xy . Pap an D loai vi
a’+b’+c?—d=141+44-8=-2<0.
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Pap an A théaman vi a* +b* +c¢*—~d =1+0+4+1=6>0.

Trong khong gian Oxyz, cho hai diém A(2;-1;-3) ; B(0;3;-1). Phuong trinh cta mit cau
duong kinh 4B 1a:

A (x+1) +(y+1) +(2-2)" =6 B. (x—1)" +(y—1)" +(z+2)" =24
C. (x+1) +(y+1) +(z-2) =24 D. (x—1)" +(y-1) +(z+2) =6
Loigiai

Chon D

Tam / mit cau 1a trung diém cta AB
1(1;1;-2) ban kinh R :%AB =%\/4+16+ :%\/ﬂ

(x=1) +(y=1) +(z+2) =6

Trong khong gian v61 hé toa d0 Oxyz phuong trinh nao sau day khong phai 1a phuong trinh ctua

mot mat cau?

A. x2+y2+22+x—2y+4z—3=0. B. 2x2+2y2 +27° -x—y—-z=0.
C. 2x* +2y* +222 +4x+8y+62+3=0. D. x> +y?+22 —2x+4y—4z+10=0.
Loi giai

Phuong trinh x*+ y2 +2° —2ax—2by—2cz+d =0 1a phuong trinh ciia mdt mit cau néu
a2 +b*+c?-d>0.
Trong khong gian véi hé truc to do Oxyz, cho hai diém A(1;2;3), B(5;4;—1). Phuong trinh

mit cau duong kinh 4B 1a

A (x=3) +(y=3) +(z-1) =36. B. (x=3) +(y-3)" +(z-1)"=9.
C. (x—3)2+(y—3)2+(z—1)2 =6. D. (x+3)2+(y+3)2+(z+1)2 =9.
Léi gidi.

Toa do tim mat cau 1a 7(3;3;1), ban kinh R = [4=3.

Trong hé truc toa dd Oxyz , phuwong trinh mat cau tim / (2;1;—2) bankinh R=2 la:
A (x=2) +(y=1) +(z-2) =22 B. X’ +) +2° —4x-2y+4z+5=0.
C. X’ +y +z2° +4x-2y+4z+5=0. D. (x=2) +(y—1)" +(z+2)" =2.

Loi giai
Phuong trinh mét ciu tim / (2;1;—2) bankinh R =2 ¢6 hai dang:
Chinh thc: (x—2)" +(y—1)" +(z+2) =27
Tong quat: x* +y* +2z° —4x—2y+4z+5=0.

Vay dap an dung 1aB.
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

CHUYEN PE V - HINH HQC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN
Phuong trinh ndo sau day la phuong trinh mét cau (§) tdm 4(2;1;0), di qua diém B(0;1;2)?
A (8): (x+2) +(y+1) +22 =8, B. (8): (x-2)" +(y-1) +2* =8.

C. (8):(x=2) +(y—1) +2* =64. D. (8):(x+2) +(y+1) +2* =64.
Loi giai

Vi mit cdu (S) c6 tim 4(2;1;0), di qua diém B(0;1;2) nén mit cau (S) c6 tim A4(2;1;0) va
nhan d6 dai doan thang 4B 1a ban kinh.

Taco: AB=(-2:0;2). 4B =[B|=/(-2)'+0*+2* =242 Suyra: R=22.

Vay: (8): (x=2)" +(y-1)" +2* =8.
Vay chon dép an B

Trong khong gian Oxyz cho diém 7(2;3;4) va A(1;2;3). Phuong trinh mét cau tam I va di qua

A c6 phuong trinh la:

A (x 427 +(y+3) 2 +(z+4)* =3. B. (x+2)*+(y+3) +(z+4) =9.

C. (x=2)+(y-3)" +(z-4)" =45. D. (x—=2)*+(y-3) +(z-4) =3,
Loi gidi

Chon D

Ban kinh mit cau 13 R=14=+/3.
Phuong trinh mit cAu tim 1(2;3;4) va R=14=+/3 1a (x=2)* +(y-3)" +(z-4) =3

Trong khong gian Oxyz , cho hai diém I (1; 1;1) va A(l; 2;3) . Phuong trinh ctia mat ciu co tAm
I vadiqua 4 la

A (x+1) +(y+1) +(z+1)" =29. B. (x—1)" +(y—1) +(z-1)" =5.

C. (x=1)" +(y—1) +(z-1)" =25. D. (x+1) +(y+1) +(z+1)" =5.
Loi giai

Chon B

Ban kinh ciia mit cau: 7 =14 =0 +12+2% =/5.
Phuong trinh mit cau: (x—l)2 +(y —1)2 +(z —1)2 =5.

Trong khong gian véi hé truc toa o Oxyz, cho hai diem A(1;2;3), B(5;4;~1). Phuong trinh
mit cau duong kinh 4B 1a

A (x=3) +(y=3) +(z2-1)" =9, B. (x=3) +(y-3)" +(z-1)" =6.
C. (x+3)2+(y+3)2+(z+1)2 =9. D. (x—3)2+(y—3)2 +(z—1)2 =36.
Loi giai

Chon A
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Cau 24:

Cau 25:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
+Goi I la trung diém cua AB = 1(3;3;1).
AB(4;,2;-4)= AB=+16+4+16=6
+ Mt cau dudng kinh 4B c6 tim 1(3;3;1), ban kinh R = % =3 c6 phuong trinh 1a:
(x=3) +(y=3)" +(z-1)" =9.
Trong khong gian Oxyz, cho hai diém A(7;-2;2) va B(1;2;4). Phuong trinh nao duéi day
13 phuong trinh mit cdu dudng kinh AB ?
A (x—4) +y* +(z-3) =14. B. (x—4) + " +(z-3) =2V14.
C. (x=7) +(y+2) +(z-2)" =14,
Loi giai
Chon D

Mt ciu nhan 4B lam duong kinh, do d6 mat ciu nhan trung diém I (4;0;3) cua AB lam tam

va c6 ban kinh Rz%zﬁ.

Suy ra phuong trinh mat cdu can tim 1a (x —4)2 +y + (z —3)2 =56.

Trong khong gian Oxyz , cho hai diém M (3;-2;5), N(-1;6;-3). Mit cau duong kinh MN ¢6

phuong trinh la:

A. (x+1) +(y+2) +(z+1)" =6. B. (x—1)" +(y—-2)" +(z-1)" =6.

C. (x+1) +(y+2) +(z+1)" =36. D. (x=1) +(y-2) +(z-1)" =36.
Loi giai

Chon D

Tam  cta mit cau 1a trung diém doan MN = 1(1;2;1).

MN _(-1-3) +(6+2) +(-3-5)
2

Ban kinh mat cau R =

Vay phuong trinh mat cau la (x—l)2 +(y—2)2 +(z—l)2 =36.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

 CHUONG |

BAI 1. HE TRUC TOA PO
@ HE THONG BAI TAP TRAC NGHIEM.
PHUONG TRINH MAT CAU

DANG 1. XAC PINH TAM, BAN KiNH CUA MAT CAU
« Mat cau tam I(a;b;c) va c¢é ban kinh R ¢é phwong trinh (S): (x—a)* +(y-b)* +(z—c)* = R*.

o Phuong trinh x* +y*> +2z° =2ax—2by—2cz+d =0 véi a> +b* +¢* —d >0

la phuong trinh ciia mét cdu c6 tam 1(a;byc) va béan kinh R =~Ja* +b* +¢* —d.

« Dé mdt phwong trinh la mét phirong trinh mdt cdu, can théa man hai diéu kién:

Hé 56 trude x*, y*, z* phdi bang nhau va a* +b* +c* —d > 0.

Cau 1: Trong khong gian Oxyz , c¢6 tat ca bao nhiéu gia nguyén ciia m dé
X +y +z° +2(m+2)x—2(m—l)z+3m2 ~5=0 1a phuong trinh mot mét cau?

A. 4 B. 6 C.5 D. 7

Cau2: Trong khong gian véi hé truc toa do Oxyz, tim tat ca cac gia tri cia m dé phuong trinh
X+ +2°=2(m+2)x+4my+19m—6=0 1a phuong trinh mit cau.

A.l<m<?2. B. m<1lhoac m>2. C. -2<m<1. D. m< -2 hoac m>1.

Cau3:  Trong khong gian Oxyz c6 tit ca bao nhiéu gia tri nguyén m dé phuong trinh
x>+ +2° +4mx+2my —2mz +9m* —28 = 0 1a phuong trinh mit cau?

A 7. B. 8. C.9. D. 6.

Chud4: Trong khong gian Oxyz, xét mat cau (S) o6 phuong trinh dang
xX*+y*+2° —4x+2y—2az+10a=0. Tap hop céc gid tri thuc cua a d& (S)c6 chu vi dudng
tron 16n bang 8n 1a
A. {1;10}. B. {2;-10}. C. {-L;11}. D. {1;-11}.

Cau5: Trong khong gian v6i hé truc toa dd Oxyz, cho ba diém A(1;0;0), C(0;0;3), B(0;2;0). Tap
hop cac diém M thoa min MA> = MB* + MC? 1a mit cau c6 ban kinh a:

A. R=2. B. R=+3. C. R=3. D. R=+2.
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Cau 6:

Cau 7:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé truc toa dd Oxyz, cho ba diém A(1;2;-4), B(L,-31), C(2;2;3).
Tinh dudng kinh / cia mit cau (S) di quaba diém trén va co tim nam trén mit phing (Oxy).
A. =213, B. [ =2./41. C.1=2\26. D. =211,

Trong khong gian véi hé toa d Oxyz, cho A(-1;0;0), B(0;0;2), C(0;-3;0). Ban kinh mat
cau ngoai tiép tir dién OABC la

Jia Jia Jia

A ——. B. —. C.—. D. J14.
3 4 2 V4

Goi () la mit cau di qua 4 diém 4(2;0;0), 8(1;3;0),C(~1;0;3),D(1;2;3). Tinh ban kinh R
cta (S).

A. R=22. B. R=3. C. R=6. D. R=+6.

Cho hai diém A4, B ¢d dinh trong khong gian c¢6 d dai 4B 1a 4. Biét rang tap hop cac diém
M trong khong gian sao cho MA =3MB 1a mot mat ciu. Ban kinh mit cau d6 bang

A. 3. B.g. C. 1. D.é.

2 2
Trong khong gian véi hé truc Oxyz , cho phuong trinh
x> +y*+22 =2(m+2)x+4my —2mz +5m> +9 = 0. Tim céc gié tri cia m dé phuong trinh trén

13 phuong trinh ctia mot mit cau.
A. m<-5hoaic m>1. B. -5<m<]1. C. m<-5. D. m>1.

Trong khong gian Oxyz . Cho tir dién déu ABCD c6 A(0;1;2) va hinh chiéu vudng géc cua 4
trén mat ph'fmg (BCD) la H(4;—3;—2). Tim toa d6 tim [ cua mat cau ngoai tiép tr dién
ABCD.

A 1(3;-2;-1). B. 1(2;-1;0). C. I(3;-21). D. I(-3;-21).

Trong khong gian véi hé truc toa do Oxyz , cho mit cau (S) ¢ tAm nam trén mat phéng Oxy
va di qua ba diém A(1;2;-4), B(1;,-3;1), C(2;2;3). Toa d¢ tm (7) clia mit clu la
A. (2;-10). B. (-2;1;0). C. (0;0;-2). D. (0;0;0).

Trong khong gian toa dd Oxyz, mit cau (S) di qua diém O va cét cac tia Ox,0Op,Oz lan luot
tai cac diém A, B,C khac O théa man tam gidc ABC c6 trong tam 1a diém G(—6;-12;18). Toa
dd tAm cua mit cau (S) la

A. (9;18;,-27). B. (-3;-6;9). C. (3;6;,-9). D. (-9;-18;27).

Trong hé truc toa &6 Oxyz, cho mit cau (S):(x- cosoc)2 +(y—cos ﬁ)z +(z—cos 7/)2 =4 voéi
a,f va y lan luot 1a ba goc tao boi tia Or bat ki véi 3 tia Ox,Oy va Oz. Biét rang mit cau
(S) ludn tiép xtc véi hai mét cau cb dinh. Tong dién tich cua hai mat cau c6 dinh d6 bang

A. 407 . B. 4rx. C. 20x. D. 36x.

Cho phuong trinh x2 + y* + 2> — 4x + 2my + 3m> —2m =0 v6i m la tham sb. Tinh tng tat ca cac

gia tri nguyén ctia m dé phuong trinh d cho 1a phwong trinh mit cau.
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. 0. B. 1. C.2. D. 3.
Trong khong gian Oxyz , cho diém A(3;0;0), B(0;-2;0), C(0;0;—4). Mat cau ngoai tiép
tir dién OABC c6 dién tich bang

A.l116rx. B. 29—” C. 29r. D. 16r.

4
Trong khong gian véi hé toa d0 Oxyz, cho ba diém A(1;2;—4) , B(l;—3;l), C(2;2;3). Tinh
ban kinh R cta mit cdu (S) di qua ba diém trén va c6 tdm nam trén mit phang (Oxy) .
A. R=41. B. R=1/15. C. R=+13. D. R=+26.
Trong khong gian Oxyz, goi (S ) 1a mat cau di qua diém D(0;1;2) va tiép xuc véi cac truc
Ox, Oy, Oz tai cac diém A(a;0;0), B(0;6;0), C(0;0;c) trong d6 a, b, c e R\{0;1}. Ban
kinh ctia (S) bang

A5, B.g. c.%. D. 52

Trong khong gian véi hé truc toa dd Oxyz, cho mat cau (S): (x—l)2 -i-(y—2)2 -I—(z—3)2 =25
va hinh nén (H) c6 dinh 4(3;2;-2) vanhan A7 lam truc dbi xtmg v6i 7 1a tim mit cau. Mot
dudng sinh ciia hinh noén (H) cit mit ciu tai M, N sao cho AM =3A4N . Viét phuong trinh

mit cau dong tm voi mat cau (S) va tiép xtic voi cac dudng sinh ciia hinh non (H).

A (1) +(y=2)" +(z-3) = B. (x=1) +(y=2) +(z-3) = 2.
C. (x=1) +(y-2) +(z-3) :73_4. D. (x—1) +(y-2) +(z-3) :7_36.

Trong khong gian Oxyz, goi 1(a;b;c) 1a thm mit cau di qua diém A4(1;—1;4) va tiép xtc véi
tat ca cac mat ph'fmg toa d0. Tinh P=a-b+c.
A. P=6. B. P=0. C. P=3. D. P=9.

Trong mit phing toa dd Oxyz , cho bon diém A(0;-1;2), B(2;-3;0), C(-2;11), D(0;-1;3).
Goi (L) la tap hop tht ca cac diém M trong khong gian théa man ding thic
MA.MB = MC.MD =1. Biét ring (L) 1a mot duong tron, dudng tron d6 6 ban kinh » bing bao

nhiéu?

Jii 7 5 5
i3 B L)

A r=——omH. B. r=
2
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DANG 2. VIET PHUONG TRINH MAT CAU

. « Tam I(a;b;c) 2 2 T o2
® Dang 1. Co bdn (S): BK R =) |(x—a) +(y—-b)y" +(z—c)" =R"|.

@ Dang 2. Viét phwong trinh mit cau (S) cé tim I va di qua diém A.

Ph hip: (S) o Tam I
wong phap: :
§PRAP « BK:R=1I4
® Dang 3. Viét phwong trinh mdt cau (S) cé dwong kinh AB, véi A, B cho trudc.
o Tam I la trung diém cia AB.

Phwong phap: (S):
g phap: () . BK:R:%AB

@ Dang 4. Viét phwong trinh mdt cau (S) cé tam 1 va tiép xiic véi cdc truc va mp toa dé.

o Tam I
Phuwong phap: (S):
g phap: (5) {- BK:R=IM vdi M & hinh chiéu cua I 1én truc hodc mp toa dé.
® Dang 5. Viét phwong trinh mdt cau (S) cé tam I va tiép xiic véi mdt phing (P).

e Tam I

Phuong phap: (S): { BK:R=d[I;(P)]

« Khodang cach tir diém M (x,,;y,,:2,,) dén mdt phang (P):ax+by+cz+d =0 duwoc xdc dinh béi

+by,, +cz,, +d
cong thise: d(M;(P))=|axM Yy 2y + |
\/a2 +b* +¢?

® Dang 6. Viét phwong trinh mdt cau (S) di qua bon diém A, B, C, D.

Phuwong phap: Goi (S):x* +y> +2° —2ax—2by—2cz+d =0

Vi A, B, C, D e(S) nén tim duoc 4 phuwong trinh = a, b, ¢, d = (S).

@ Dang 7. Viét phwong trinh mat cau (S) di qua 3 diém A, B, C va tim thuéc mp (P).
Phuwong phap: Goi (S):x>+y* +z° —2ax—2by—2cz+d =0

Vi A, B, C €(S) nén tim duoc 3 phuwong trinh va 1(a;b;c) € (P) la phuwong trinh thu tu.
Gidi hé bon phiong trinh nay = a, b, ¢, d = (S).

Dang 8. Viét phwong trinh mdt cau (S) cé tim I va cit mat phing (P) theo giao tuyén la

m{t dwong tron co bdan kinh r.

Phuwong phdp: Dya vao moi lién hé |R* =d?*;, ,,+r*| vd can nhé C =2zr va S, = .

Céau 22: Trong khong gian Oxyz, cho diém 1(1;—2;3). Viét phuong trinh mit ciu tim /, cit truc Ox tai
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

hai diém 4 va B sao cho AB =243
A. (x=1 +(y+2)* +(z-3)" =16. B. (x=1)* +(y+2)’ +(z-3)* =20.
C. (x=1+(y+2)* +(z-3)* =25. D. (x=1) +(y+2)* +(z-3)" =9.
Trong khong gian Oxyz , gia tri duong ctia m sao cho mit phang (Oxy) tiép xtic voi mat cau
(x=3) "+ +(z=2) =m*+1 1a
A.m=5. B.m=+3. C.m=3. D. m=A/5.
Trong khong gian Oxyz, cho diém M (1;-2;3). Goi I la hinh chiéu vuéng géc cia M trén

truc Ox . Phuong trinh nao sau day 1a phuong trinh mat cau tdim / ban kinh IM ?

A (x=1) +y*+22 =13, B. (x—1)"+)*+2* =13,

C. (x+1)2+y2+22:13. D. (x+1)2+y2+22:17.

Trong khong gian v6i hé toa dd Oxyz, trong cac mit cau dudi ddy, mit cdu nao co ban kinh
R=27

A. (S):x2+y2+22—4x+2y+22—3=0. B. (S):x2+y2+22—4x+2y+22—10:0.
C.(8):x’+y*+2° —4x+2y+2z+2=0. D. (8):x*+)y* +2° —4x+2y+2z+5=0.
Trong khong gian véi hé truc toa do Oxyz, cho diém A(1;1;2),B(3;2;-3). Mat cAu (S) co

tam / thudc Ox va di qua hai diém 4, B c6 phuong trinh.

A X'+ +2°-8x+2=0. B. x’+ )" +27+8x+2=0.
C.x"+y’+2 —4x+2=0. D. x’+y° +z°-8x-2=0.

Trong khong gian Oxyz , mit cau ¢ tdm 7(1;1;1) va dién tich bdng 47 c6 phuong trinh 1a
A (x=1) +(y=1) +(z-1) =4 B. (x+1) +(y+1) +(z+1) =1

C. (x+1)2+(y+1)2+(z+1)2:4 D. (x—1)2+(y—1)2+(z—1)2:1

Trong khong gian voi hé toa d6 Oxyz, mit cau (S) qua bon diém A(3;3;0), B(3;0;3),
C(0;3;3), D(3;3;3). Phuong trinh mat cau (S) Ia

A. (x—%f +(y—%j2 +(z—%)2 =¥. B. (x—%jz +(y+%j2 +(z—%)2 =%T7.
R R e R N K

Trong khong gian v6i hé toa dd Oxyz, cho to dién 4ABCD c6 toa do dinh A(2; 0; 0),
B(0; 4, 0), C(0; 0; 6), A(2; 4; 6). Goi (S) la mit cau ngoai tiép t&r dién ABCD. Viét
phuong trinh mit cau (S ') ¢6 tim trung voi tm clia mat cau (S) va co ban kinh gip 2 lan ban

kinh ctia mit cau (S).

A (x=1) +(y=2) +(z-3)" =56. B. X+ +2° —2x—4y—62=0.
C. (x+1) +(y+2) +(z+3) =14. D. X’ +) +2° = 2x+4y+62-12=0.

Trong khong gian v&i hé toa do Oxyz, mat cau tam J (2;1;-3) va tiép xtic véi truc Oy co
phuong trinh 1a
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2 2 2
B. (x—2) +(y—1) +(Z+3) =13.

A (x=2) +(y=1) +(z+3) =4.
D. (x=2) +(y-1) +(z+3) =10.

C. (x—2)2 +(y—l)2 +(Z+3)2 =9.
Trong khong gian v6i hé toa 4o Oxyz cho mit cau (S) ¢6 tim 7(-1;4;2) va cé thé tich bing

Cau 31:
ﬁ. Khi d6 phuong trinh mét cau () 1a
A. (x+1) +(y—4) +(z-2)" =16. B. (x+1) +(y—4) +(z-2)" =4.
C. (x—l)2 +(y+4)2 +(z+2)2 =4, D. (x—l)2 +(y+4)2 +(z+2)2 =4,
Céiu 32: Trong khong gian Oxyz, cho mat cau (S):(x—l)2 +(y—1)2 +2* =4. Mot mit cu (§') c6 tim
I'(9;1;6) va tiép xtic ngoai véi mit cau (S). Phuong trinh mat ciu (8') 1a
A (x=9) +(y=1) +(z—6) =64. B. (x=9) +(y-1) +(z-6) =144.
C. (x—9)2 +(y—1)2 +(z—6)2 =36. D. (x+9)2 +(y+1)2 +(z+6)2 =25.
Cau 33: Trong khong gian Oxyz, viét phuong trinh mat cau di qua diém A(1;—1;4) va tiép xtc véi cac
mat phéng toa do.
A. (x=3) +(y+3) +(z+3) =16. B. (x=3)" +(y+3) +(2-3) =9.
C. (x+3)" +(y=3) +(z+3)" =36. D. (x+3) +(y-3) +(z-3)" =49.
Céau 34: Trong khong gian Oxyz, cho hai diém M (2;2;,1), N (%S,iﬁj Viét phuong trinh mit cau

¢ tam la tm ctia duong tron ndi tiép tam gide OMN va tiép xtc véi mit phiang (Oxz).
A. x2+(y+1)2+(z+1)2:1. B. x2+(y—l)2+(z—l)2:l.
C. (x—l)2+(y—1)2+22:1. D. (x—1)2+y2+(z—1)2=1.
Chu 35: Trong khong gian Oxyz, cho diém H (1;2;-2). Mit phang (a) di qua H va cit cac truc Ox
, Oy, Oz tai A, B, C sao cho H la truc tam tam gidc ABC . Viét phuong trinh mat cu tAm

O va tiép xtic véi mit phang (a).
A. X’ +y" +z2=81. B.x’+y*+z°=1.
Trong khong gian Oxyz , viét phuong trinh mat cau di qua diém 4 (l; -1 4) va tiép xuc voi cac

C.x’+y"+2°=9. D.x +y +z°=25.

Cau 36:
mat phéng toa do.
A (x=3) +(y+3) +(z+3) =16. B. (x—
C. (x+3) +(y=3)" +(z+3)" =36. D. (x+3) +(y-3) +(z-3) =49.
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PHUONG PHAP TOA PO
TRONG KHONG GIAN

 CHUONG |

BAI 1. HE TRUC TOA PQ
@ HE THONG BAI TAP TRAC NGHIEM.
PHUONG TRINH MAT CAU

DANG 1. XAC PINH TAM, BAN KiNH CUA MAT CAU
o Mat cau tam I(a;b;c) va cé ban kinh R ¢é phwong trinh (S): (x—a)’ +(y=b)’ +(z—c)* = R*.

o Phuong trinh x* +y* +2z° =2ax—2by—2cz+d =0 véi a>* +b* +¢* —d >0

la phuong trinh ciia mét cdu c6 tam 1(a;byc) va béan kinh R =~Ja* +b* +¢* —d.

« Dé mdt phwong trinh la mét phirong trinh mdt cdu, can théa man hai diéu kién:

Hé 56 trueée x*, y*, z* phdi bang nhau va a* +b* +c* —d > 0.
Cau 1: Trong khong gian Oxyz , c¢6 tat ca bao nhiéu gia nguyén ciia m dé
X +y 4 2(m + 2)x—2(m —l)z +3m” —5=0 1a phuong trinh mot mat cau?
A. 4 B. 6 C.5 D. 7
Loi giai
Chon D
Phuong trinh da cho 14 phuong trinh mat cau khi va chi khi
(m+2) +(m=1)" =3m*+5>0
oS m'-2m-10<0
o -1-Jll<m<1+4/11
Theobaira meZ=>m= {—2;— 1;0;1;2;3; 4} = ¢0 7 gia tri cia m nguyén théa man bai toan.

Cau2: Trong khong gian véi hé truc toa do Oxyz, tim tat ca cac gia tri cia m dé phuong trinh
X+ +2°=2(m+2)x+4my+19m—6=0 1a phuong trinh mit cau.
A.l<m<?2. B. m<1 hoac m>2. C. 2<m<l1. D. m<-2 hodc m>1.
Loi giai
Diéu kién dé phuong trinh x* + y* +2° = 2(m+2)x+4my +19m—6=0 la phuong trinh mt cau

1a: (m+2)" +4m* —19m+6>0 < 5m* —15m+10>0 < m <1 hojc m>2.
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Cau 3:

Cau 4:

Ciu 6:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz 6 tit ca bao nhiéu gia tri nguyén m dé phuong trinh

x>+ >+ 25 +4mx +2my —2mz +9m*> — 28 =0 1a phuong trinh mit cau?

A 7. B. 8. C.9. D. 6.
Loi giai

Tacd x* +y* +2° +4mx+2my —2mz +9m> —28 =0

(x+2m) +(y+m) +(z—m)2:28—3m2 (1).

(1) 1a phuong trinh mit cau <> 28— 3m’ >0 — ,/ <m<,/

Do m nguyénnén me{-3;-2;—-1;0;1;2;3}.
Vay co 7 gia tri ciia m théa méin yéu ciu bai toan.
Trong khong gian Oxpz, xét mit cau (S) 6 phuong trinh dang

X+ +2° —4x+2y—2az+10a=0. Tap hop cac gia tri thuc cia a dé (S)cé chu vi duong

tron 16n bang 8n 1a

A. {110} B. {2:-10}. C. {-111} D. {111}
Loi giai
Dudng tron 16n ¢6 chu vi bang 8m nén ban kinh cua (S) 1a i—n =4.
n

Tur phuong trinh cta (S) suy ra ban kinh cia (S) 1a V22412 +a* ~10a .

a=-1
Do dé: N2>+ +a’ —10a =4 < .
a=11
Trong khong gian véi hé truc toa dd Oxyz, cho ba diém A(1;0;0), C(0;0;3), B(0;2;0). Téap
hop cac diém M thoa min MA*> = MB* + MC? 1a mit cau c6 ban kinh 1a:
A.R=2. B. R=1/3. C.R=3. D. R=2.
Loi gidi

Gia st M (x;y;z).

Taco: MA® =(x~1) +)*+2%; MB* =x*+(y—2)" +2%; MC* =x*+y* +(z-3)’.

MA® = MB* + MC*? <:>(x—1)2 +y 4+t =x +(y—2)2+22+x2 +y° +(z—3)2

& 2x+1=(y-2) +x2+(z-3) & (x+1) +(y-2) +(z-3)" =2.

Vay tap hop cac diém M théa man MA® = MB> + MC?* 1a mit ciu co bankinh 1a R =+/2.
Trong khong gian véi hé truc toa dd Oxyz, cho ba diém A(1;2;-4), B(1;-3;1), C(2;2;3).

Tinh duong kinh / cia mit cau (S) di qua ba diém trén va c6 tim nim trén mat phang (Oxy).

A. =213, B. 1=241. C.1=226. D. /=211.
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Loi giai

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

JOr=1) +(y=2) +47 = J(x—1) +(y+3)’ +1°
Jor=1) +(y=2) +47 = J(x=2) +(y-2) +3°

- (y=2) +4 =(y+3) +12
X' =2x+1+16=x"—4x+4+9

IA=1IB
IA=1C

10y=10 [(x=-2
@{ g @{x = 1=2R=2/(-3) +(~1)’ +4’ =2426.

2x=-4 y=1

Trong khong gian v6i hé toa do Oxyz, cho A(-1;0;0), B(0;0;2), C(0;-3;0). Ban kinh mit
cdu ngoai tiép tir dién OABC 1a

g.@. D. \14.

Loi giai
Goi (S) 1a mat cau ngoai tiép t dién OABC.
Phuong trinh mét cau (S) c6 dang: x* + y* +z° —2ax—2by —2cz+d =0.

Vi 0, 4, B, C thudc (S) nén ta co:

a—_l
d=0 2
1+2a+d=0 3
Sib=——.
4—4c+d =0
9+6b+d=0 |c=1
d=0

‘ / 14
Vay ban kinh mat cau () la: R=~a*+b*+c*—d = %+%+1 =g.

Goi (S) 1a mit cau di qua 4 diém 4(2;0;0),B8(1;3;0),C(~1;0;3),D(1;2;3). Tinh ban kinh R
cta (S).
A. R=22. B. C. R=6.

Loi giai

R=3.

D. R=+6.

Goi I(a;b;c) la tim mat cau di qua bon diém 4, B,C, D . Khi dé:
AJ* = BI? (61—2)24—bz+cz=(a—1)2+(b—3)2+c2

AP =CI* & (a-2) +b* +c* =(a+1) +b* +(c-3)
AP =DI"  |(g=2) +b +¢* =(a—1) +(b-2) +(c-3)
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Cau 10:

Cau 11:
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a-3b=-3 a=0
&<sa-c=-1 & b:1:>1(0;1;1)
a—-2b-3c=-5 c=1

Bankinh: R=I4=+2>+12+12 =+/6.

Cho hai diém A4, B ¢d dinh trong khong gian c¢6 d dai 4B 1a 4. Biét rang tap hop cac diém
M trong khong gian sao cho MA =3MB 1a mot mit cau. Ban kinh mit cau d6 bang
A. 3. B.g. C. 1. 2,3_
2 2
Loi giai

Ta c6: MA=3MB < MA =9MB @(A?hﬁ)z =9(A_47+f1§)2

& 14° ~91B” +2MI (IA-91B ) = M1’ (1)

Goi I théamén I4—9IB = O@BI-%AB nén IB—% [A:%.
. ) 3 3
Tu (1) suyra < 8MI° =18 < Ml = EsuyraMeS !
Trong khong gian Vo1 hé truc Oxyz , cho phuong trinh

X'+ y 4z - Z(m + 2)x +4my —2mz +5m®> +9 = 0. Tim céc gid tri ciia m dé phuong trinh trén
1a phuong trinh ctia mot mat cau.
A.m<-5hoac m>1. B. -5<m«<l1. C. m<-5. D. m>1.
Loi giai
Ta c6 diéu kién xdc dinh mdt cau la a* +b° > ¢*
m< =5

<:>(m+2)2+4m2+m2—5m2—9>0<:>m2+4m—5>0<:{ |
m>

Trong khong gian Oxyz . Cho tir dién déu ABCD c6 A(O;l; 2) va hinh chiéu vuéng goc ciia 4
trén mat phang (BCD) la H (4;—3;—2). Tim toa d6 tdm / cua mit cAu ngoai tiép tir dién
ABCD.

A 1(3;-2-1). B. 1(2;-1;0). C. I(3-21). D. I(-3;-21).
Loi giai

Goi I(a;b;c):}Zz(—a;l—b;2—c);jﬁ=(4—a;—3—b;—2—c)
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Cau 12:

Cau 13:

CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
ABCD 1a tir dién déu nén tim I cta mit cau ngoai tiép trung véi trong tam tor dién
—a=-3(4-a) a=3
= IA=-3IH ={1-b=-3(-3-b) = b=-2 = I(3-2-1).
2-c=-3(-2-¢) [(c=-1
Trong khong gian véi hé truc toa do Oxyz , cho mat cau (S) ¢4 tAm nam trén mat phfmg Oxy
va di qua ba diém A(1;2;-4), B(1;,-3;1), C(2;2;3). Toa dd tm (7) clia mit clu la
A. (2,-1;0). B. (-2;1;0). C. (0;0;-2). D. (00;0).
Loi giai
Chon B

Goi tam /(a;b;c) va phuong trinh mit cdu (S):x” +)” +2* —=2ax—2by—2cz+d =0
Do [ e(Oxy)=c=0(8):x’ +y* +2° —2ax—2by+d =0.

Ae(S)  (2a+4b-d=21 [a=-2
Taco: {Be(S) < {2a-6b-d=11 <{b=1
Ce(s) |4a+db-d=17 |d=-21

Vay 1(-2;1;0).
Trong khong gian toa do Oxyz , mit cau (S) di qua diém O va cit cac tia Ox,Oy,Oz lan luot
tai cac diém A, B,C khac O théa man tam gidc ABC c6 trong tam 1a diém G(—6;-12;18). Toa
do tAm ctia mit ciu (S) 1a
A. (9:18;-27). B. (-3;-6:9). C. (3;6;,-9). D. (-9;-18;27).

Loi giai
Chon D

Goi toa d cdc diém trén ba tia Ox,Oy,0z lan lugt la A(a;0;0),B(0;5;0),C(0;0;¢) véi

a,b,c>0.
a_ ¢
2 a=-18
Vi G la trong tdm tam giac ABC nén 52—12<:> b=-36.
c c=54
—=18
3

Goi phuong trinh mét cau (S) can tim 1a: x* + % +2° = 2mx—2ny—2pz+¢=0. Vi (S) qua céc
diém O, 4, B,C nén ta c6 hé:
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Cau 14:

Cau 15:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

g=0 m=-9
36m+q=-18 n=-18
) = .
T2n+q =-36 p=27
~-108p+q=-54> (g¢=0

Vay toa do tim mat cau (S) la (—9;-18;27).

Trong hé truc toa &6 Oxyz, cho mit cau (S):(x- cosoc)2 +(y—cos ﬁ)z +(z—cos 7/)2 =4 voéi
a, B va y lan luot 1a ba goc tao boi tia Of bat ki v6i 3 tia Ox,Oy va Oz. Biét ring mit cau
(S) ludn tiép xtc véi hai mét cau cb dinh. Tong dién tich cta hai mat cau c6 dinh d6 bang
A. 407 . B. 4r. C. 20r. D. 36rx.

Loi gii
Chon A

Ta dé dang ching minh duoc: cos’ a +cos” f+cos’ y =1

Mit cau (S) c6 tam I (cosa;cos B;cosy).

Suy ra tim / thuge mit cau (S’)cé tim O(0;0;0),R = \/cos2 a+cos’ f+cos’y =1

Mit cau (S) luén tiép xtic v6i hai mat cu (S, ),(S,).

Mit cau (S,) cé thm la O, bankinh R =[0I —R|=[1-2|=1.

Mit cau (S,) c6 tim la O, bankinh R, =0l +R=1+2=3.

Vay tong dién tich hai mit cdu bing 47 (R} +R] ) =47z (1’ +3%) =407

Cho phuong trinh x> + y* + 2> — 4x + 2my + 3m> —2m =0 v6i m la tham sb. Tinh tng tat ca cac

gia tri nguyén ctia m dé phuong trinh di cho 1a phwong trinh mit cau.
A. 0. B. 1. C.2. D. 3.

Loi gidi
Chon B

Gia sit x> +y* + 2% —4x+2my+3m> —2m =0 1a phuong trinh m3t cau.
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Cau 16:

Cau 17:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Khi d6 tAm mit cdu 1a 7(2;—;0), va ban kinh R = \/4 +m’ —(3m* =2m) =N-2m> +2m+4.
v6i diéu kién—2m’ +2m+4>0< me(-1;2).

Do meZ:me{O;l}.

Vay tong tit ca cac gia tri nguyén cia m bang 1.

Trong khong gian Oxyz , cho diém A(3;0;0), B(0;-2;0), C(0;0;—4). Mat cau ngoai tiép
tr dién OABC c6 dién tich bang

A. 116r. B. 2?Tﬂ C. 29z . D. l6r.
Loi giai

Chon B

Cach 1:

Gid str mt cau (S) ngoai tiép tir dién O4BC ¢6 phuong trinh

X'+’ +2° =2ax-2by-2cz+d =0.

3
dZO a=—
2

. » 9—-6a+d=0
(S) diqua 4 diém O, A4, B, C nén ta c6 h¢ phuong trinh: odb=-1,
4+4b+d =0 =

16+8c+d =0
d=0

J29

l\) ‘

Suy ra mit cau (S) co tim I[%;—l;—2),bénkinh R=~N+h +c* —d =

Vay dién tich mat cau (S) bang 2?7”

Cach 2:

Khdi tir dién OABC ¢6 3 canh 04, OB, OC d6i mot vudng goc tai O . Khi d6 mit ciu ngoai

JoA4* +0B*> +0C* 29
2 2

tiép khdi t dién OABC c6 ban kinh R =

Vay dién tich mat cau ngoai tiép OABC bing 2?77[

Trong khong gian véi hé toa dd Oxyz , cho ba diém 4(1;2;-4), B(1;-3;1), C(2;2;3). Tinh
ban kinh R ciia mat cau (S ) di qua ba diém trén va c6 tim nam trén mit phang (0xy) .
A. R=+/41. B. R=4/15. C. R=+/13. D. R=+/26.
Loi giai

Chon D
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Cau 18:

Cau 19:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi phuong trinh mit cau (S) ¢6 dang x* +y* +z° —2ax—2by —2cz+d =0, véi toa d6 tam
I(a;b;c).

Ta co:

I(a;b;c)e(Oxy)=c=0;

Ae(S) (2a-4b+d=-21 [(a=-2
Be(S)={-2a+6b+d=-11<b=1 ;
Ce(s) |Hda—4b+d=-17 |d=-2I

R=N+bh +*—d =J4+1+0+21 =26.
Trong khong gian Oxyz, goi (S ) 1a mat cau di qua diém D(0;1;2) va tiép xuc véi cac truc
Ox, Oy, Oz tai cac diém A(a;0;0), B(0;6;0), C(0;0;c) trong d6 a, b, ceR\{0;1}. Ban

kinh ctia (S) bang

A 5. B.g. c.ﬂ. D. 5/2.

2

Loi gii

Chon D
Goi / 1a tm ctia mit cdu (S). Vi () tiép xtic véi cac truc Ox, Oy, Oz tai cac diém
A(a;0;0), B(0;6;0), C(0;0;¢) néntacd I4 L Ox, IB L Oy, IC L Oz hay A, B, C tuong
ung 1a hinh chiéu cua I trén Ox, Oy, Oz :I(a;b;c).
= Mit cau (S) ¢6 phuong trinh: x* +y* +z* —2ax —2by —2cz+d =0 voi
a+b’+c*—d>0.

a’=b>=c"=d (1)

Vi (S) diqua 4, B, C, D nén ta co: .
5—2b—4c+d =0 (2)

Vi g, b, ceR\{0;1} nén 0<d #1. Mitkhéc, tir (1)= R=va*+b*+¢* —d =~2d .

e THL: Tt (1)=>b=c=+/d . Thay vo (¥): 5-6Jd +d =0 d =25 .

= R=+225=52.

o TH2: Tur (1)= b =c=—/d . Thay vao (*): 5+6Vd +d =0 .

o TH3: Tir (1)=b=+/d , c=—J/d . Thay vio (*): 5+2Jd +d =0 .

o« TH4: Tt (1)=b=—/d , c=~/d . Thay vao (¥): 5-2Jd +d =0 .

Vay mit ciu (S) 6 ban kinh R=5v2.

Trong khong gian véi hé truc toa dd Oxyz, cho mit cau (S):(x—l)z-l-(y—2)2+(z—3)2 =25
va hinh nén (H) c6 dinh 4(3;2;-2) vanhan A7 lam truc dbi xtmg v6i 7 1a tAm mit cu. Mot
dudng sinh cua hinh nén (H) cédt mit cau tai M, N sao cho AM =3A4N . Viét phuong trinh

mit cau dong tm voi mat cau (S) va tiép xtic voi cac dudng sinh ciia hinh non (H).
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Cau 20:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. (x—1)2+(y—2)2+(z—3)2:7?1. B. (x—1)2+(y—2)2+(z—3)2:73—0.
C. (x—1)2+(y—2)2+(z—3)2:73—4. D. (x—1)2+(y—2)2+(z—3)2:7—36.
Loi gidi
Chon A
Goi hinh chiéu vudng goc ctia 7 trén MN 1a K .
D thay AN:NK:%AM, mit cu () c6 thm 7(1;2;3) vabankinh R=5
C6 AM.AN = AI’ -R* =4 = AN’ :§:>KN=AN:¥:>IK: IN® —KN? :—“2313.

Nhan thay mét cau dong tm v6i mat cau (S) va tiép xuc voi cac dudng sinh ciia hinh nén

V213

(H) chinh la mat cau tim 1(1;2;3) c6 ban kinh IK = —

Vay phuong trinh mit cau can tim 1a: (x—l)2 +(y —2)2 +(z —3)2 = 7?1

Trong khong gian Oxyz, goi (a;b;c) 1a tim mit ciu di qua diem A(1;—1;4) va tiép xuc véi
tat ca cac mat phfmg toa d0. Tinh P=a—-b+c.
A. P=6. B. P=0. C. P=3. D. P=9.

Loi giai

Vi mit ciu tim tiép Xuc vai cac mat phfmg toa d0 nén
a=b=c
a=b=—c
d(1,(0yz))=d(1,(0zx))=d (1,(Oxy)) < |a|=|b|=|d < e e

a=-b=-c
Nhan thay chi ¢6 truong hop a = —b = ¢ thi phuong trinh 47 =d (] ,(Oxy)) ¢6 nghiém, cac
trueong hop con lai vo nghiém.

That vay:
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

V6i a=-b=c thi I(a;—a;a)

A1=d(],(0yx)) <:>(a—1)2+(a—1)2+(a—4)2 =a’ ©a’-6a+9=0 <a=3
Khido P=a-b+c=9.

Cau 21: Trong mit phing toa @ Oxyz, cho bon diém A(0;-1;2), B(2;-3;0), C(-2;11), D(0;-1;3).
Goi (L) l1a thp hop tit cd cdc diém M trong khong gian théa man ding thic
MA.MB = MC.MD =1. Biét rang (L) 1a mot dudng tron, dudng tron d6 6 ban kinh » bing bao

nhiéu?

Loi giai
Goi M (x;y;z) 1a tap hop céc diém théa man yéu cau bai toén. Ta c6
m=(x;y+l;z—2), W=(x—2;y+3;z), W=(x+2;y—l;z—l), W=(x;y+l;z—3).

MAMB =1

Tur gia thiét: MAMB =MC.MD =1<
MC.MD =1

-2 1 3 -2)=1 24y 42 2x+4y-2z+2=
@{XEX )+(y+ )(y+ )+Z(Z ) @{x +y 4z x+4y—-2z+ 0

X x+2)+(y+1)(y—1)+(z—1)(z—3)=1 X+ Y +z7+2x—4z+1=0

Suy ra quy tich diém M 1a duong tron giao tuyén clia mit cu tam 7, (1;-2;1), R =2 va mat

cAu thm 1,(-1;0;2), R, =2.

NN
\/

Taco: 1|1, = 5

11 5\/—

D@ thiy: 7=, |R’ - =

DANG 2. VIET PHUONG TRINH MAT CAU

. {- Tam I(a;b;c) 5 5 —
® Dang 1. Co bdn (S): =S):|(x—a)y +(y-b)" +(z—¢c) =R

« BK:R

@ Dang 2. Viét phwong trinh mdt ciu (S) cé tam I va di qua diém A.

o Tam 1

Phuong phép: (S):
HORS PR (){-BK:R:IA
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CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
® Dang 3. Viét phwong trinh mdt cau (S) cé dwong kinh AB, véi A, B cho trudc.
o« Tam I la trung diém cua AB.

Phuong phap: (S):
) . BK:R:%AB

@ Dang 4. Viét phwong trinh mdt cau (S) cé tdm 1 va tiép xiic véi cdc truc va mp toa dé.

o Tam I

Phuwong phap: (S): ) o,
e« BK:R=IM v&i M la hinh chiéu cia I 1én truc hodc mp toa dé.
® Dang 5. Viét phwong trinh mdt cau (S) cé tam I va tiép xiic véi mdt phing (P).

o Tam I

Phitong phdp: (S)‘{. BK :R=d[I;(P)]

« Khodng cdch tir diém M (x5 94524) dén mdt phang (P):ax+by+cz+d =0 dwoc xdc dinh béi

B |axM +by,, +cz,, +d| -

cong thue: |d(M;(P)) =
S O e

® Dang 6. Viét phwong trinh mat cau (S) di qua bén diém A, B, C, D.

Phuwong phdp: Goi (S):x* +y* +z° —2ax—2by—2cz+d =0

Vi A, B, C, D e(S) nén tim duoc 4 phuwong trinh = a, b, ¢, d = (S).

@ Dang 7. Viét phwong trinh mit cau (S) di qua 3 diém A, B, C va tim thuéc mp (P).
Phuwong phap: Goi (S):x* +y* +2° —2ax—2by—2cz+d =0

Vi A, B, C e(S) nén tim duoc 3 phuwong trinh va I(a;b;c) € (P) la phwong trinh thu tu.
Gidi hé bon phiong trinh nay = a, b, ¢, d = (S).

Dang 8. Viét phwong trinh mdt cau (S) cé tim I va cit mat phing (P) theo giao tuyén la

mot dwong tron co ban kinh r.

’ \ Ao gen A \ A 7 N 2
Phuong phdp: Dya vao moi lién hé |R* =d*,, ,, +r*| vi can nhé C =2zr va S, =nr’.

Céau 22: Trong khong gian Oxyz, cho diém (1;—2;3). Viét phuong trinh mit ciu tim /, cit truc Ox tai
hai diém A4 va B saocho 4B=2+/3

A. (x=D"+(y+2)" +(z=3)" =16. B. (x—1)* +(y+2)* +(z-3)* =20.
C. (x=1+(y+2)* +(z-3)* =25. D. (x=1)2 +(y+2)* +(z=3)> =9.
Loi gidi.
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Cau 23:

Cau 24:

Cau 25:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi H la trung diém AB suyra H 1a hinh chiéu vudng géc ctia I 1én Ox nén H(1;0;0).

JH=V13=R=I4=+IH* + AH? = 4.

Phuong trinh mit cau la: (x—l)2 +(y+2)2 +(z—3)2 =16.

Trong khong gian Oxyz , gia tri duong ctia m sao cho mit phang (Oxy) tiép xtic voi mat cau
(x=3) "+ +(z-2) =m*+1 1a
A m=5. B. m=+3. C.m=3. D. m=4/5.

Loi giai
Mit cdu (S): (x=3) +3” +(2—2)" =m’ +1 co tam 1(3;0;2), ban kinh R =/m* +1.
(S) tiép xuc voi (Oxy) < d(1,(Oxy))=R
o2=Am*+lom’=3om=13.

Trong khong gian Oxyz, cho diém M (l; —2;3). Goi I 1a hinh chiéu vudng goc caa M trén

truc Ox . Phuong trinh ndo sau day 13 phuong trinh mit cdu tim / ban kinh IM ?

A. (x—l)2+y2+zz=\/g. B. (x—1)2+y2+22=13.
C. (x+1)2+y2+22:13. D. (x+l)2+y2+22:17.
Loi giai

Vé6i diem M (1;-2;3) thi hinh chiéu vuéng géc cia M trén truc Ox 1a 1(1;0;0)

Coé IM =+/13 vay phuong trinh mit cAu tim 1(1;0;0) ban kinh IM la: (x—l)2 +y*+2° =13

Trong khong gian v6i hé toa dd Oxyz, trong cac mit cau dudi ddy, mit cdu nao co ban kinh
R=27

A (8):x*+)y* +22 —4x+2y+2z-3=0. B. (8):x*+y* +z° —4x+2y+2z-10=0.
C.(S):x*+y +2" —4x+2y+2z+2=0. D. (8):x*+)y*+2" —4x+2y+2z+5=0.

Loi giai
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Cau 26:

Cau 27:

Cau 28:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta c6 mit cau (S):x2 +y* +2z° —2ax—2by—2cz+d =0 c6 ban kinh 1a sz/az+b2 +c’—d

a=2

b=-1
Trong d4p an C ta co: 1:>R=\/a2+b2+02—d=\/4=2.
c=-

d=2

Trong khong gian véi hé truc toa do Oxyz, cho diém A(1;1;2),B(3;2;-3). Mat cau (S) co

tam / thudc Ox va di qua hai diém 4, B c6 phuong trinh.

A X+ +22-8x+2=0. B. X’ +y°+22+8x+2=0.
C.x*+y +2°—4x+2=0. D. x>+’ +2°-8x-2=0.
Loi giai

Goi 1(a;0;0) e Ox = IA(1-a;1;2);1B(3-a;2;-3).

Do (S) di qua hai diém 4,8 nén [4=IB < (1-a)' +5 =\/(3-a)’ +13 & 4a=16 = a =4
= (§) cotam 7(4;0;0), bankinh R =14=/14 .
=(8):(x—4) +y*+2 =147+ +22 -8x+2=0.
Trong khong gian Oxyz , mit cau ¢ tdm /(1;1;1) va dién tich bdng 47 c6 phuong trinh 1a
A (x=1 +(y=1) +(z-1) =4 B. (x+1) +(y+1) +(z+1) =1
C. (x+1)2 +(y+1)2 +(z+1)2 =4 D. (x—l)2 +(y—1)2 +(z—1)2 =1
Loi giai
Tacod: S=4zR* =4r < R=1
Vay (S)tam 7(L;1;1) ban kinh R=1 copt: (x—1)" +(y—1)" +(z-1)" =1
Trong khong gian voi hé toa d6 Oxyz, mit cau (S) qua bon diém A(3;3;0), B(3;0;3),
C(0;3;3), D(3;3;3). Phuong trinh mat cau (S) Ia

3\’ 3Y 3 33
Al x—=| +ly—=| +|z—=| =—.
2 2 2
3Y 3’ 3\ 27
B.|x——= | +|y+=| +|z—=]| =—.
2 2 4
3\’ 3V 3\ 27
Colx—=| +|ly—=| +|z+=| =—.
2 2 4
3’ 3Y 3\ 27
D|jx—=|+|y—=]| +z—=| =—.
2 2 4
Loi giai

Goi phuong trinh mit cdu (S):x* +)* + 2> —2ax—2by —2cz +d =0(a2 +b*+c’ —d >O)
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Vi mit cau di qua 4 diém nén:

3
a==
18—6a—6b+d =0 —6a—6b+d =-18 2
18—6a—-6¢c+d =0 —6a—6c+d=-18 b=i
Rt = 2
18—6b—6¢c+d=0 —6b—6¢c+d=-18 3
27—-6a—-6b—6¢c+d=0 —6a—-6b—6¢c+d=-27 CZE
d=0
2 2 2

Suy ra tdm [ i;i;3 ban kinh R = 3 + 3 + 3 =£.

222 2 2 2 2

; 3Y 3Y 3\ 27
Vay phuong trinh matcau | x—= | +| y—=| +| z—=| =—.

y phong ot matcin (x-2 | +(y -3 | +(2-2 ] =2
Cau29: Trong khong gian véi hé toa do Oxyz, cho to dién ABCD c6 toa do dinh A(2; 0; 0),
B(0; 4, 0), C(0; 0; 6), A(2; 4; 6). Goi (S) la mit cau ngoai tiép t&r dién ABCD. Viét
phuong trinh mit cau (S’) ¢6 thm tring v6i tim ctia mét cu (S) va cé ban kinh gap 2 1an ban

kinh ctia mit cau (S).

A. (x—l)2+(y—2)2+(z—3)2 =56. B. X’ +y +2°—2x-4y-62z=0.
C. (x+1)" +(y+2) +(z+3) =14, D. X’ +) +2" —2x+4y+62-12=0.
Loi giai

Goi phuong trinh mit cau (S) ¢6 dang: x* +y* + 2z —2ax—2by—2cz+d =0.

Vi (§) la mat cau ngoai tiép tir dién ABCD nén ta co:

22 4+0°+0°-2.4.2-2b5.0-2.c0+d =0 —Ada+d =—4 a=1
0°+4+0°-2.a.0-2b4—-2.c0+d =0 —8b+d =-16 b=2
0740 +6 ~2.00-2b0-26+d =0  |-12c+d =36 “le=3
2’ +4*+6*-2.a2-2b4-2.c6+d =0 —4a—-8b—-12c+d=-56  |d=0

= X+’ +2°-2x—4y-6z=0=1(1; 2; 3) vd R=+/14 = R’ =24/14.
Vay: mit cau (8") cotam I(1; 2; 3) va R'= 2\/ﬁ:(x—l)2 +(y—2)2 +(z—3)2 =56.
Cau 30: Trong khong gian véi hé toa 46 Oxyz, mit cau tdm / (2;1;-3) va tiép xtic véi truc Oy co

phuong trinh 1a
A. (36—2)2 +(y—l)2 +(z+3)2

4. B. (x=2) +(y-1)" +(z+3) =13.
C. (x=2) +(y=1) +(z+3)" =9

Loi giai
Goi M 1a hinh chiéu cua I trén Oy = M (0;1;0)

Mit cau (S) tm 7(2;1;-3) va tiép xtic véi truc Oy ¢6 ban kinh IM = J13.
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Cau 31:

Cau 32:

Cau 33:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
Vay () c6 phuong trinh (x—2)"+(y—1)" +(z+3)" =13.
Trong khong gian v6i hé toa 4o Oxyz cho mit cau (S) ¢6 tim /(-1;4;2) va cé thé tich bing

g. Khi d6 phuong trinh mét cau () 1a

A (x+1) +(y—4) +(z—2) =16 B (x+1) +(y—4) +(z—2) =4
C. (x=1) +(y+4) +(z+2) =4 D. (x—1) +(y+4) +(z+2) =4
Loi giai
R o7 o A \ 4 3
Thé tich mat cau la V=§7Z'R )
Theo dé bai ta co §ER3 _ o7 < R=4.

Phuong trinh mit cau (S) tam 7(-1;4;2) vabankinh R=4 1a
(x+1)" +(y-4) +(z-2)" =16.

Trong khong gian Oxyz , cho mit cau (S):(x —l)2 +(y —1)2 +2z% =4. Mot mit cau (S') c6 tam

I'(9;1;6) va tiép xuc ngoai voi mit cau (S). Phuong trinh mat cau (8') 1a

A (x=9) +(y=1) +(z-6) =64. B. (x=9) +(y—1) +(z-6) =144.

C. (36—9)2+(y—1)2+(z—6)2 =36. D. (x+9)2+(y+1)2 +(z+6)2 =25.
Loi giai

Chon A

Goi 1(1;1;0),R=2. 1I'=10.
Goi R' 1a ban kinh ciia mit cau (S”). Theo gid thiét, tacé R'+R=1I'< R'=1I'-R=8.
Khi d6 phuong trinh mit cau (S'): (x—9)2 +(y—1)2 +(z—6)2 =64.

Trong khong gian Oxyz, viét phuong trinh mit cau di qua diém A(l;—l; 4) va tiép xuc voi cac

mat phfmg toa do.

A. (x=3) +(y+3) +(z+3)" =16. B. (x=3)" +(y+3)" +(z-3)" =9.
C. (x+3) +(y-3) +(z+3)" =36. D. (x+3) +(y-3)" +(z-3)" =49.
Loi giai

Goi I(a;b;c) la tam ciia mat cau (S). Mat cau (S)tiép xtc véi cac mat phing toa do
L(1(09)=a(1,(0r2))=d(1,(0%)) =lel=IA=Ie=k ()

Mgt cau (S)di qua A4(1;-1;4)

Page 15



Cau 34:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

IA=R 14? = R? (a=1) +(b+1) +(c-4) =R’
= = =N
a>0;c>0:b<0 a>0,c>0b<0 a=c=-b=R>0 (do(1))

a—l)2+(—a+1)2+(a—4)2 =a’ 2a*—12a+18=0 a’—6a+9=0
= = f
a:c:—b=R>0 a:C:_b:R>0 a:c:_b:R>0

a=c=3
©ib=-3 =(8):(x=3) +(y+3) +(z-3)" =9.

R=3

o o 8 48) o
Trong khong gian Oxyz, cho hai diém M (2; 2;1), N (?’E’EJ Viét phuong trinh méat cau
c6 tam 1a tAm ctia duong tron ndi tiép tam gidc OMN va tiép xtc véi mit phing (Oxz).
<A.x2+(y+4)2+(z+ly:=1. B.x2+(y—4)2+(z—lf::L
C. (x=1) +(y=1)+2* =1. D. (x=1)" +y* +(z-1)" =1.
Loi giai

Goi I 1a tam duong tron ndi tiép tam gidc OMN .

Ta ap dung tinh chat sau: “Cho tam gidc OMN véi I 1a tam duong tron ndi tiép, ta c6
alO+b.IM +cIN =0,v6i a=MN , b=0ON, c=0M ",

2 2 2
Taco OM =~2>+2° +1> =3, ON=\/(_?8) +(f] +[§j -4,

G CORCOR GRS

5.O+4.2+3.(_38j

x]: =
3+4+5
4
50+42+3(3j
500+4IM +3IN =01y, = =1
3+4+5

5.0+4.2+3.@j

z, = =1

! 3+4+5

Mit phing (Oxz) ¢6 phuong trinh y =0.

Mit cau tiép xtic v6i mit phing (Oxz) nén mit cu c6 ban kinh R =d (1.(0xz))=1.

Vay phuong trinh mit cau la: x° Jr(y—l)2 + (z—l)2 =1.
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Cau 35:

Cau 36:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho diém H (1;2;—2). Mt phang (e) di qua H va cét céc truc Ox
, Oy, Oz tai A, B, C sao cho H la truc tam tam gidc ABC . Viét phuong trinh mat cAu tAm
O va tiép xtic véi mit phang (a).

A. X’ +y* +22=81. B.x*+y*+z°=1. C.x’+y"+z°=9. D.x’+y +z°=25.

Loi gidi

Taco H latryc tim tam giac ABC = OH L (A4BC).

That vay :

oC L o4
{ = O0C 1 4B

OC L OB
Ma CH 1 4B

Tir va suyra AB L (OHC) = AB L OH

Twong ty BC 1L (OAH) = BC L OH.

Tir va suyra OH L (A4BC).

Khi d6 mit cau tim O tiép xtc mit phang (A4BC) c6 ban kinh R =0OH =3.
Vay mit cau tim O va tiép xtc véi mit phang (e) 1a (S):x* +y° +27 =9.

Trong khong gian Oxyz , viét phuong trinh mat cau di qua diém A4 (l; -1 4) va tiép xuc vdi cac

mat phéng toa do.

A (x=3) +(y+3) +(z+3) =16. B. (x=3) +(y+3)" +(z-3)" =9
C. (x+3) +(y-3)" +(z+3)" =36. D. (x+3) +(y=3) +(z-3) =49
Loi gidi

Goi I(a;b;c) 1 tim clia mdt cau (S). Mit cau (S)tiép xtc véi cac mit phang toa do
(1(09)=d(1,{092)) = d(1(05) = dl=]{=d=R ()

Mgt cau (S)di qua 4(1;-1;4)
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

:{IAzR {Mz =R’ @{(a1)2+(b+1)2+(c4)2 =R’

=
a>0;c>0:b<0 a>0,c>0b<0 a=c=-b=R>0 (do(1))

a—l)2+(—a+1)2+(a—4)2 =a’ 2a>-12a+18=0 a’—6a+9=0
= fm =
a:c:—b:R>0 a:C:_b:R>O a:C:_b:R>0

c=3
3 =(8):(x-3) +(y+3) +(2-3)" =9.
=3

a
=<b
R
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 CHUONG |

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI 1. HE TRUC TOA PO

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1.

Cau 1:

DANG 2.

PHUONG TRINH MAT CAU

MOT SO BAI TOAN LIEN QUAN PEN TIEP TUYEN MAT CAU

Trong khong gian v6i hé toa d Oxyz , cho mit cau (S):(x— 1)2 +(y- 1)2 +z° =4 va mot diém
M (2;3;1). T M ké dugc vo s céc tiép tuyén t6i (), biét tap hop cée tiép diém 1a dudng tron
(C). Tinh ban kinh r ciia duong tron (C).

23 V3 V2

A r="2, B. r=—. C.r=—. D. (2).
3 3 3

Trong khong gian, cho bdn mit cau c6 ban kinh lan luot 1a 2,3,3,2 tiép xUc ngoai voi nhau.
Mit cau nho nhét tiép xtc ngoai véi ca bon mit ciu ndi trén c6 ban kinh bang
A.i. B.é. C.l. D.ﬁ.
9 7 15 11
BAI TOAN CUC TRI
1. Mt s6 bat dang thirc co ban

Két qua 1. Trong mgt tam gidc, canh dbi dién véi gdc 16n thi 16n hon

Két qua 2. Trong cac duong xién va duong vudng goc ké tir mot diém nam ngoai dudng thang
dén duong thang d6 thi duong vudng goc 13 duong ngin nhat. Nhu trong hinh v& ta ludn co
AM > AH

A

. [
M H

Két qua 3. Vi ba diém A4, B, C bat ki ta ludn c6 bat dang thiuc AB+BC > AC.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Tdong quat hon ta ¢ bat dang thirc ctia duong gap khic: V6i ndiém A4, 4,,....4,ta ludn c6
AA, + A4, +...+A A 2 AA,

n—1“"n

xX+y

Két qua 4. Voi hai s6 khong am x, y ta lubn c6 > 2\/5 . Bang thuc xay ra khi va chi khi
X=y

Két qua 5. Voi hai véc to a,bta ludn co |Zzl3| < |Zz||l;| Piang thiic xay ra khi a=kbkeR

2. Mt sb bai toan thwong gip

Bai todn 1. Cho diém A c6 dinh va diém M di dong trén hinh (H) . Tim gi4 trj nho nhét cua
AM

Loi gii: Goi H 1a hinh chiéu vudng goc cta A 1én hinh (A ). Khi d6, trong tam giac AHM
Vuodng tai. M tacd AM > AH.
Diéng thirc xdy ra khi M = H . Do d6 AM nhd nhét khi M 1a hinh chiéu cia 4 1én (H)

Bai todn 2. Cho diém A4 va mit cau (S) c6 tim /, ban kinh R, M la diém di dong trén (S).

Tim gia tri nho nhat va gia tri 16n nhat cua AM .
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CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Loi gidi. Xét 4 ndm ngoai mit cau (S). Goi M,, M, lan lugt 14 giao diém cta duong thang
Al véimit cau (S)(AM, < AM,) va (@) la mat phang di qua M va duong thang A47. Khi d6
(o) cit (S) theo mot dudng tron 1én (C). Ta cd m =90, nén AMM > v m la cac
goc tu, nén trong cac tam gidc AMM, va AMM , ta co
Al —R=AM < AM < AM, = Al +R
Twong tu voi A nam trong mit ciu ta cé
R—AI < AM <R+ Al
Vay min AM = Al — R |,max AM =R+ Al
Bai toan 3. Cho mit phang (P) va hai diém phan biét 4, B. Tim dié M thudc (P) sao cho
1. MA+ MB nho nhat.
2. | MA—MB]| 16n nhat.
Loi giai.
1. Ta xét cac truong hop sau
-TH 1: Néu 4 va B nim vé hai phia so v6i (P). Khi d6
AM + BM > AB
Ding thirc xay ra khi M 1a giao diém ctia AB véi (P).
-TH 2: Néu 4 va B niam cing mot phia so voi (P). Goi 4" d6i xtmg véi A qua (P). Khi d6
AM +BM = AM +BM > A'B

Ding thirc xdy ra khi M 1a giao diém cua 4'B véi (P).

A B

A

N~
A,

2. Ta xét cac truong hop sau

-TH 1: Néu 4 va B nam cung mot phia so véi (P). Khi d6
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CHUYEN DPE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
| AM —BM |< AB
Ding thirc xay ra khi M 1a giao diém cua AB véi (P).
- TH 2: Néu 4 va B nidm khac phia so v6i (P). Goi A4'ddi ximg véi A qua (P), Khi d6
| AM —BM |=|AM - BM|< 4B

Ding thirc xay ra khi M 1a giao diém cua 4'B véi (P).

Bai toan 4. Viét phuong trinh mat phang (P) di qua 4 va cach B mot khoang 16n nhét.

B

/ e
A H

Goi H 1a hinh chiéu ctia B 1én mit phang (P), khi d6

Loi gii.

d(B,(P)) = BH < BA
Do d6 (P)la mat phing di qua A vudng goc v6i AB

Bai toan 5. Cho cac s6 thuc duong «, B va ba diém A, B, C. Viét phuong trinh
mat phang
(P) di qua C va T = ad(4,(P))+ Bd(B,(P)) nho nhit.

Loi giai.
1. Xét A, B nim vé cung phia so voi (P).
-Néu ABI(P) thi

P=(a+B)d(4,(P) < (a+p)AC

- Néu duong thing 4B cit (P) tai 1. Goi D la diém thoa man /B :%ID va E 1a trung diém
BD. Khi do

P=ad(4,(P)+p % -d(D,(P))=2ad(E,(P))<2(a+ p)EC

2. Xét 4, B nam vé hai phia so voi (P). Goi I 1a giao diém cia AB va (P),B la diém dbi
xtmg véi B qua /. Khi do

Page 41



CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
P=ad(4,(P)+Bd(B(P))
Dén day ta chuyén vé truong hop trén.
So sanh céc két qua & trén ta chon két qua 16n nhat.
Bai toan 6. Trong khong gian cho » diém A4,4,,...,4, va diém A. Viét phuong trinh mat
phang (P) di qua 4 va tong khoang cach tir cac diém A(i= 1,7 ) 16n nhét.
Loi giai.
- Xét n diém A,4,,...., 4, nam cung phia so véi (P). Goi G 1a trong tAm cta » diém di cho.

Khi do

id(A,-,(P)) =nd(G,(P)) < nGA

- Trong n diém trén c6 m diém nam vé mot phia va k diém nam vé phia khac (m+k=n ).
Khi do, goi G, la trong tdm cua m diém, G, latrong tam cua & diém G, d6i xtmg voi G, qua
A. Khi d6

P=md(G;,(P))+kd(G,,(P))
Dén dy ta chuyén vé bai toan trén.

Bai to4n 7.Viét phuong trinh mét phang ( P)di qua duong thang A va cach 4 mét khoang 1on

nhat

Loi gidi. Goi H,K lan luot 13 hinh chiéu cia A4 1én mit phang (P) va duong thang A. Khi d6

d(4,(P))=AH < AK

Do d6 (P) 1a mit phiang di qua K va vudng goc voi AK.

Bai toan 8. Trong khong gian Oxyz, cho cic diém 4, 4,,..., 4,. Xét véc to
W=oa,MA +a,M A, +-+a,MA,

Trong d6 a;;a,...c, 1a cac so thuc cho trude thoa man «, +a, +...+a, # 0. Tim diém
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CHUYEN PE V- HINH HQC 12 - PHUONG PHAP TOA PQ TRONG KHONG GIAN
M thudc mit phang (P) sao cho || c6 d6 dai nho nhit.
Loi gidi. Goi G 1a diém thoa man

a,GA, + o,GA, ++--+a,GA, =0

Ta cb6 MAr = MG +GA, voi k=1;2;...;n, nén
w=(a,+a,+...+a,)MG+a,GA +0,GA, +++a,GA, =(a, +a, +...+a,) MG
Do do

|Wl= |y +a, +o+a, | | MG

Vi a, +a, ++-+a, 1a hang s6 khac khong nén || c6 gia tri nho nhat khi va chi khi MG nho

nhat, ma M € (P) nén diém M can tim 14 hinh chiéu ciia G trén mit phang (P).
Bai toan 9. Trong khong gian Oxy z, cho céc diém A, 4,,...,4, Xét biéu thirc:
T =o,MA} + a,MA; +--+a,MA>
Trong d6 @, a,,...,a, 1a cac s6 thuc cho trudc. Tim diém M thudc mit phang (P) sao cho
1. T gié trj nho nhat biét &, +a, +...+a, >0.
2. T c6 gia tri 16n nhat biét o, +a, +...+a, <0.
Loi giai. Goi G 1a diém thoa méan
athZI1 + ozzG;l2 +et anG;In =0
Ta c6 MAr = MG +GA, voi k=1;2;...;n, nén
MA? =(MG+GA,) = MG* +2MG G, +GA:
Do d6
T=(ay+a,+...+a,)MG* + ,GA} + a,GA; ++--+a,GA.
Vi o,GA’ +a,GA; +++-+a,GA? khong d6i nén
« Vi o, +a, +...+a, >0 thi T dat gia tri nh6 nhét khi va chi khi MG nhé nhit.
* Vi @, +a, +...+a, <0 thi T dat gi4 tri 16n nhét khi va chi khi MG nhé nhit.
Ma M € (P) nén MG nhé nhat khi diém M 13 hinh chiéu cia G trén mat phang (P).

Bai toan 10. Trong khong gian Oxyz, cho dudng thang d va mit phang (P) cit nhau. Viét
phuong trinh ctia mét phang (Q) chira d va tao v6i mit phang (P) mot goc nho nhat.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Loi giai.

Goi I 1a giao diém ctia duong thing d v6i mit phang (P) va liy diém M ed, M # I . Goi
H,K 14 luot 13 hinh chiéu cua M 1én (P) va giao tuyén A cia (P) va (Q).
Dit ¢ 1a goc gitta (P) va (Q), ta cd ¢=MKH, do do

HM = HM
tang=——>——
HK  HI

Do d6 (Q) 1a miat phing di qua d va vudng goc voi mat phiang (MHI), nén (Q) di qua M va
nhan (7, Aii, ) Ati, lam VTPT.
Chii y. Ta c6 thé giai bai toan trén bang phwong phap dai s6 nhu sau:

- Goi ii = (a;b;c),a’ +b* +¢c* >0 1a mot VTPT ctia mit phang (Q). Khi d6 7i-ii, =0 tir day ta

rat dugc a theo b,c.
- Goi ¢ la gbc gitra (P) va (Q), tacod

|7 7, |

|ﬁ|'|ﬁp|

=f@

cos¢p =

. b 2 4 b kd
voi t =—,c # 0. Khao sat f(¢) ta tim dugc max cia f(¥)
c

Bai toan 11. Trong khong gian Oxyz, cho hai duong thang d va d' chéo nhau. Viét phuong
trinh mat phiang (P) chtra d va tao v6i d mot goc 16n nhét.
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Cau 3:

Cau 4:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

\&1 EF

P) Nd .

Loi giai. Trén duong thang d , 1ay diém M va dung duong thang A di qua M song song voi
d . Khi @6 goc giita A va (P) chinh 1a goc gitta d' va (P).

Trén duong thang A, lay diém A.Goi H va K 1an luot 1a hinh chiéu ciia 4 1én (P) va d, ¢

la goc gitra A va (P).

. — HM _ KM
Khido ¢ = AMH va cos¢p=——2>——
AM — AM

Suy ra (P) 1a mat phang chira d va vudng goc v6i mit phang (AMK). Do do (P) di qua M
va nhan (ﬁd N, )/\ﬁd lam VTPT.
Chii y. Ta c6 thé giai bai toan trén bang phuong phap dai sé nhu sau:

- Goi ii = (a;b;c),a’ +b* +c* >0 1a mot VTPT ctia mit phang (P). Khi d6 7i-ii, =0 tir day ta

rut dugc a theo b,c.

- Goi ¢ 1a goc giita (P) va d , tacod

S)

‘ '”d"

|7t |-fi, |

sing =

=1

. b 2 4 b kd
voi t =—,c # 0. Khao sat f(¢) ta tim dugc max ctia f()
c

Trong khong gian véi hé truc Oxyz, cho céc diém A(-1;2;3),B(6;-58) va OM =ai+bk
trong d6 a,b laca s6 thuc ludn thay ddi. Néu |j\—174 - 2]\7§| dat giac tri nhd nhét thi giatri a—b
bang
A. =25 B. —13 C.0 D. 26

Trong khong gian Oxyz, cho hai diém A(1;2;1); B(2;-1;3) va diém M (a;b;0) sao cho
MA? + MB* nho nhét. Gia tri ciia a+b 1a
A. 2. B. 2. C. 3. D. 1.
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Cau 5:

Ciu 6:

Cau 7:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A(2:4;,-1) B(L4;-1) C(2:43)

Trong khong gian véi h¢ truc toa d0 Oxyz, cho 4 diém , , ,
D(2:2:-1) iy M(:232) 48 11 4 MB® + MC? + MD” dat gid tri nho nhét thi x + y+ = bing
A. 6. B.ﬂ. C. 8. D. 9.

4
Trong khong gian Oxyz , cho hai diém A(1;2;1), B(2;,-1;3),C(3;1;-5) . Tim diém M

trén mit phang (Oyz) sao cho MA® —2MB* — MC? 16n nhét.

1 3

A. M[i;l;o]. B. M —;——;0]. C. M(O;O;E)). D. M(S;—4;0).
272 2" 2

Trong khong gian véi hé truc toa d6 Oxyz, cho tam gidc ABC véi A(2;1;3), B(1;,-12),
C(3;-6;1). Biém M (x;y;z) thude mit phang (Oyz) sao cho MA® + MB* + MC? dat gid tri nho
nhét. Tinh gia tri biéu thic P=x+y+z.

A. P=0. B. P=2. C. P=6. D. P=-2.

Trong khong gian véi hé toa dd Oxyz, cho ba diém 4 (4:2;2),B(1;1,-1),C(2;-2;—2). Tim toa
do diém M thudc mit phang (Oyz) sao cho |m +2MB —]\TC| nho nhét

A M (2;3:1). B. M (0;3;1). C. M(0;-3;1). D. M (0;1;2).

Trong khong gian véi hé truc toa dd Oxyz, cho bén diém A(2;-3;7), B(0;4;1), C(3;0;5) va
D(3;3;3).Goi M la diém nam trén mit phang (Oyz) sao cho biéu thire |m +MB +MC + W)|
dat gia tri nho nhéat. Khi d6 toa d6 ctia M 1a:

A. M(0;1;-4). B. M (2;1,0). C. M (0;1;-2). D. M(0;1;4).

Trong khong gian cho ba diém A(LL1), B(-1;2;1), C(3;6;,-5). Piém M thudc mat phing
Oxy sao cho MA® + MB* + MC? dat gia tri nho nhét 13
A. M(1;2;0). B. M (0;0;-1). C. M (1;3;-1). D. M (1;3;0).

Trong khong gian véi hé toa d6 Oxyz cho A4(3;2;1), B(—2;3;6). Diém M (x,5,,32,, ) thay
ddi thuoc mit phing (Oxy). Tim gid tri ciia biéu thirc 7 =x,, +y,, +2z, khi |m +3Aﬁ| nhé
nhét.

AL B.%. C.2. D. —2.

2

Trong khong gian véi hé truc toa d6 Oxyz , cho mit cau (S):(x—1)* +(y=2)*+(z+1)* =9 va
hai diém A(4;3;1), B(3;1;3); M la diém thay d6i trén (S). Goi m,n 1an lugt 14 gia tri 16n

nhit va gid tri nho nhét cia biéu thirc P = 2MA* — MB* . Xac dinh (m—n).

A. 64. B. 68. C. 60. D. 48.
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian v&i hé truc toa do Oxyz, cho mit cau (S) c6 phuong trinh la
x* 4+’ +2°=2x—2y—6z+7=0. Cho ba diém A, M, B nam trén mit ciu (S) sao cho

AMB =90°. Dién tich tam giac AMB c6 gia trj 16n nhat bang?
A. 4. B. 2. C. 4r. D. Khéng ton tai.
2

(d=1) +(e=2) +(f-3) =1

, , . Goi gié tri 16n nhét,
(a+3) +(b-2) +c* =9

Cho a,b,c,d, e, f 14 cac s6 thuc thoa man

gié tri nho nhét cua bidu thic F=\(a—d) +(b—e) +(c—f)’ lin lugt 1a M,m. Khi do,
M —m bang
A. 10. B. V10, C.8. D. V2.

Trong khong gian véi hé toa dd Oxyz , cho hai diém A(-2;2;-2); B(3;-3;3). Diém M trong

khong gian thoa man % = % Khi d6 d6 dai OM 16n nhat bang

A. 633 B. 124/3. C.ﬂ. D. 543

2
Trong khong gian Oxyz , cho badiém A(1;1;1), B(—2;3;4) va C(-2;5;1). Diém M (a;b;0) thudc
mit phang (Oxy) sao cho MA® + MB” + MC” dat gia tri nho nhét. Tong 7 =a” +b> bang
A. T=10. B. T=25. C.T=13. D. T=17.

Trong khong gian Oxyz cho A(l;—l;2), B(—Z; 0;3) , C(O; I; —2) . Goi M(a;b;c) 1a diém thuoc
mit phang (0xy) sao cho biéu thitc S = MAMB +2MB.MC +3MC.MA dat gi4 tri nho nhat. Khi
d6 T=12a+12b+c co gid tri la
A. T=3. B. T=-3. C.T=1. D. T=-1.

Trong khong gian Oxyz , liy diém C trén tia Oz sao cho OC =1. Trén hai tia Ox,Oy lan luot
1y hai diém A, B thay doi sao cho O4+OB=OC . Tim gia tri nho nhit ctia ban kinh mit cau
ngoai tiép t dién 0.4BC ?

J6 J6 J6
A B. /6. C. ER D. =~

Trong khong gian véi hé toa dd Oxyz, goi diém M (a;b;c)  thudc mit cdu
(S):x*+p*+2° —2x—4y—4z-7=0 sao cho biéu thitc 7 =2a+3b+6¢ dat gia tri 16n nhét.
Khi d6 gia tri biéu thitc P =2a—b+c bang

A.E. B. 8. C.6. D.S—I.

7 7
Trong khong gian v6i hé toa dd Oxyz, Cho diem A4(2£;21;,0), B(0;0;¢) . Diém P di dong thoa
méin OP.AP+OP.BP+ AP.BP =3. Biét rang co gia tri ¢ =% véi a, b nguyén duong va % tbi

gian sao cho OP dat gia tri 16n nhat bang 3. Khi d6 gié tri cia O =2a+b bang
A. 5 B. 13. C.11. D. 9.
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian vé6i hé truc toa do Oxyz, cho cac diém A(415),B(3;0;1),C(-12;0) va
diém M (a;b;c) thoa man MA.MB +2MB.MC —5MC.MA 16n nhat. Tinh P = a—2b +4c.
A. P=23. B. P=31. C. P=11. D. P=13.
Trong khong gian véi hé truc toa d Oxyz, cho hai diém A(2; —2;4), B(—3;3;—1) va mat cau
(8):(x=1) +(y=3)"+(z-3)" =3. Xét diém M thay ddi thuoc mat cdu (S), gia tri nho nhat
cia 2MA* +3MB* bang
A. 103. B. 108. C. 105. D. 100.

Trong khong gian Oxyz, cho mat cau (S):x*+)”+2°+2x—4y -2z +% =0 va hai diém

A(0;2;0), B(2;-6;-2). Piém M (a;b;c) thude (S) théa mdn MAMB c6 gid tri nhd nhat.
Toéng a+b+c bing
A. -1. B. 1. C. 3. D. 2.

Trong khong gian toa d6 Oxyz, cho 5 diém A(1;0;0), B(-11;0), C(0;-1;0), D(0;1;0),
E(0;3;0). M la diém thay doi trén mat cau (S):x”* +(y—1)’ +z* =1. Gia tri 16n nhat cua biu
thirc P:2|W+W+ATC|+3|W)+W| la:
A. 12, B. 12V2. C. 24. D. 2442
Trong khong gian véi hé truc toa do Oxyz, cho céac diém A(O;—l;3),B(—2;—8;—4),
C(2;-1;1) vamit cdu (S): (x—1)" +(y—2) +(z-3)" =14. Goi M (x,, 3,2, ) 1a diém trén
(S) sao cho biéu thirc |3]\_174 —2MB +A‘46| dat gia tri nho nhét. Tinh P=x,, +y,,.
A. P=0. B.P=6. C.P=+14. D. P=3J14.
Trong khong gian Oxyz cho A(O ;0 2), B(l ;1 O) va mit ciu (S):x2 +y° +(Z—1)2 2%.
Xét diem M thay doi thude (S). Gié tri nho nhat cia bicu thirc MA® + 2MB* bang

1 19 21

A —. B. C. —. D. =.
2 4 4

Njw

Trong khong gian toa do Oxyz, cho 2 diém A4, B thay d6i trén mit cau x* + y* +(z—1)> =25
théa mian 4B = 6. Gid tri 16n nhét cta biéu thirc 04> -~ OB’ la

A. 12, B. 6. C. 10. D. 24.

Trong khong gian Oxyz, cho ba diém A(1;4;5), B(3;4;0), C(2;-1;0). Goi M (a;b;c) 1a
diém sao cho MA® + MB®> +3MC” dat gia tri nho nhat. Tong a+b+c c6 gia tri bang

A.2. B. 3. C.4. D. 4.

Trong khong gian véi hé truc Oxyz, cho mit cau (S):(x+1)2 +(y—4)2 +2z° =8 va diém
A(3;0;0);B(4;2;1). Diém M thay doi ndm trén mit cu, tim gié trj nho nhat ctia biéu thic
P=MA+2MB .

A. P=242. B. P=32. C. P=42. D. P=6y2.
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz ,cho mit cau (S8):x*+3° +2z° —=2x+2z-2=0 va cac diem A(0;L1),
B(-1;-2;-3),C(1;0;-3). Biém D thudc mt cau (S). Thé tich t&t dién ABCD 16n nhét bang:

8 C. 7. D.&.

A. 9. B. —.
3 3
Trong khong gian v6i hé truc Oxyz, cho mit cau (§):(x+ 1)2 Jr(y—4)2 +2z° =8 va diém
A(3:;0:0), B(4;2;1).Diém M thay d6i ndm trén mit ciu, tim gié trj nho nhat cta biéu thirc
P=MA+2MB.
A. P=242. B. P=3.2. C. P=42. D. P=642.
Trong khong gian véi hé toa dd Oxyz cho hai diém A (4,2;2), B(1;1;—-1), C(2;-2;-2). Tim
toa do diém M thudc (Oxy) sao cho |]\_/IZ +2MB —A_/IE| nho nht.

A. M(2;3;0). B. M (1;3;0). C. M(2;-3;0). D. M(2;3;1).

Trong khong gian Oxyz cho mit cau () cé phuong trinh x* +y* + 2> —4x+2y-2z-3=0 va
diem A(5;3;-2). Mot duong thang d thay doi luon di qua 4 va ludn cit mit cau tai hai diém
phan biét M, N . Tinh gi tri nho nhat cta biéu thuc S = AM +4AN .

A. S =30. B. S . =20. C.S. =V34-3. D.S_. =5/34-9.

Trong khong gian Oxyz, cho mat cau (S): (x—l)2 +y° +(z—2)2 =10 va hai diém A(1;2;-4)
va B(1;2;14). Diém M thay doi trén mat cau (S). Gid tri nho nhat cua (M4 +2MB) bing

A. 24/82. B. 3479. C. 5J79. D. 3./82.
Trong khong gian voi h¢ truc toa do0 Oxyz, cho hai mat cAu (Sl):x2 + y2 +z° =1,
, 1

(8,):x* +(y—4) +2* =4 vacic diém 4(4;0;0), B(Z;o;oj, C(1;4;0), D(4;4;0). Goi M
la diém thay déi trén (S,), N 1a diém thay déi trén (S,). Gia tri nhd nhét cua biéu thirc
O=MA+2ND+4MN +4BC la
A. 24265 . B. /265 . C. 34/265. D. 44265 .
Trong khong gian voi hé toa do Oxyz ,cho A(2;3;-1), B(2;3;2), C(—1;0;2).Tim toa do diém
M thudc mit phing (Oxz) dé S = |]\—/[171—4]\‘4€‘ +|MA + MB + MC| nho nhét.

7 7 1
A. M —1;0;5 . B. M (0;3;0). C. M l;O;g . D. M —5;0;2 .
Trong khong gian véi hé toa d0 Oxyz, cho mit cau (S): X+ +2°=2x—4y-4=0 va hai

diém A(4;2;4), B(1;4;2). MN 1a day cung cia mit cdu théa min MN cung hudéng véi
ii =(0;1;1) va MN = 4J2 . Tinh gi4 tri 16n nhit cua |AM —BN|.

A. 41, B. 442 C.7. p. J17.
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI 1. HE TRUC TOA PO

@ HE THONG BAI TAP TRAC NGHIEM.

PHUONG TRINH MAT CAU

DANG 1. MOT SO BAI TOAN LIEN QUAN PEN TIEP TUYEN MAT CAU

Cau 1:

Cau 2:

Trong khong gian v6i hé toa d Oxyz , cho mit cau (S):(x— 1)2 +(y- 1)2 +z° =4 va mot diém
M (2;3;1). T M ké dugc vo s cac tiép tuyén t6i (), biét tap hop céc tiép diém 1a dudng tron
(C). Tinh ban kinh r ciia duong tron (C).
=& . r V3 . 2 .

3

A.r . .
- 3 3

M
Mit cau () c6 tam 7(1;1;0) va ban kinh R=2.
Taco IM =(1;2;1) va IM =6 .
Goi H 1a mot tiép diém tuy y khi ké tiép tuyén tr Oxyz dén mat cau, khi d6
MH =~IM? —R* =+/2.. Goi O 1a tim cta duong tron (C) khi dé IM | HO va HO=r.

HLHM 22 243

Tacé HI.HM = HOIM = r =
M J6 3

Trong khong gian, cho bon mét cau c¢6 ban kinh lan lugt 14 2,3,3,2 ti€p xtc ngoai vdi nhau.
Mit cau nho nhat tiép xuc ngoai vdi ca bon mat cau noi trén c¢6 ban kinh bang
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CHUYEN PE V- HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN
A2 B.2. c. L. p. 2.
9 7 15 — 11
Loi giai
Cach 1:
Goi A4,B,C,D 1a tim bdn mat cau, khong méat tinh téng quat ta gid su AB=4,
AC=BD=AD=BC=5.Goi M,N lan luot 1a trung diém cua 4B, CD. D& dang tinh duoc

MN =2+/3. Goi I 1a tam mit cAu nhé nhét véi ban kinh 7 tiép xtic véi bdn mit cAu trén. Vi
IA=1IB,IC = ID nén I nam trén doan MN .

Pit IN=x,tacd IC=~32+x* =3+r, 1A=\/22+(2J§—x)2 =247

2
Tir d6 suy ra /3> +x° —\/22+(2\/§—x)2 :l@x:%, suyra r =, |3’ +(12\/§] 3.0

11 11 11
Cach 2

Re2)

Goi A,B 1a tam qua cau ban kinh bang 2. C, D14 tim quéa cau ban kinh bang 3. I 1a tim qua
cau ban kinh x .

Mat cau (1) tiép xtic ngoai v6i 4 mit cau tim 4,B,C,Dnén I4=1B=x+2,IC=ID=x+3.
Goi (P), (0) lan luot 1a cac mat phang trung truc doan AB va CD.

{1A=IB:>16(P) s 1e(P)n(0) (1).

IC=ID=1¢(Q)

T dién ABCD c6 DA= DB =CA=CB=5 suyra MN la dudong vudng goc chung cia 4B va
CD, suyra MN =(P)n(Q) .
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DANG 2.

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Tir (1) va (2)suyra [ € MN

Tam giac IAM co IMzm:m.
Tam gide CIN c6 IN =\IC* ~CN? = [(x+3)' -9.
Tam giac ABN co NM:JW:\/E_

6
S 3) -9 2) -4=V12=x=—.
uyra (x+3) =9 +4/(x+2) ===

BAI TOAN CUC TRI
1. Mt s6 bat diang thirc co ban
Két qua 1. Trong mgt tam gidc, canh dbi dién véi gdc 16n thi 16n hon

Két qua 2. Trong cac duong xién va duong vudng goc ké tir mot diém nam ngoai dudng thiang
dén duong thang d6 thi duong vudng goc 1a duong ngin nhat. Nhu trong hinh v& ta ludn co
AM > AH

A

. [
M H

Két qua 3. Voi ba diém 4, B,C bat ki ta ludn co bat dang thirc 4B+ BC > AC.

Téng quat hon ta co bat dang thirc cia dudong gap khuc: Voi n diém A, 4,,....A,taludn co

AA, +A,A+..+A4 A =2AA

X+

Két qua 4. V6i hai s6 khong am x, yta ludn co Y52 xy . Dang thirc xay ra khi va chi khi
x=y

Két qua 5. Vi hai véc to a,bta ludn co |le;| < |Zz||l;| Piang thiic xay ra khi a=kbkeR

2. Mt sb bai toan thwong gip

Bai to4n 1. Cho diém A ¢6 dinh va diém M di dong trén hinh (#) . Tim gi4 tri nho nhét cta
AM
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A

g

Loi gidi: Goi H 14 hinh chiéu vudng goc cta A 1én hinh (A ). Khi d6, trong tam giac AHM

Vuodng tai. M tacd AM > AH.
Déng thirc xdy rakhi M = H . Do d6 AM nho nhat khi M 1a hinh chiéu ciia 4 1én (H)
Bai toan 2. Cho diém A va mit cau (S) cotdam 7, ban kinh R, M la diém di dong trén (S).

Tim gia tri nho nhat va gia tri 16n nhat cua AM .

Loi gidi. Xét 4 ndm ngoai mit cau (S). Goi M,, M, lan lugt 14 giao diém cta duong thang
AI véimit cau (S)(AM, < AM,) va (@) la mat phang di qua M va duong thang A47. Khi d6
(o) cit (S) theo mot dudng tron 1én (C). Ta cod Z\m =90, nén AMM > va m la cac

goc tu, nén trong cac tam gidc AMM, va AMM, ta co

AI—R=AM, < AM < AM, = Al +R

Twong tu voi A nam trong mit cau ta cé
R—AI <AM <R+ Al
Vay min AM =| Al — R |,max AM =R+ Al

Bai toan 3. Cho mit phang (P) va hai diém phan biét 4, B. Tim dié M thudc (P) sao cho
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1. MA+ MB nho nhat.
2. | MA—MB| 16n nht.

Loi giai.

1. Ta xét cac truong hop sau
-TH 1: Néu 4 va B nim vé hai phia so v6i (P). Khi d6
AM + BM > AB
Ding thirc xay ra khi M 1a giao diém cua AB véi (P).
-TH 2: Néu 4 va B nam cung mot phia so v6i (P). Goi A4 d6i xtmg v6i 4 qua (P). Khi do
AM +BM =AM +BM > A'B

Ding thirc xay ra khi M 1a giao diém ctia A B véi (P).

A B

A

N~
A,

2. Ta xét cac truong hop sau

-TH 1: Néu 4 va B nidm ciung mét phia so voi (P). Khi d6
| AM — BM |< AB

Ding thirc xay ra khi M 1a giao diém ctia AB véi (P).

- TH 2: Néu 4 va B nam khac phia so v6i (P). Goi 4'ddi ximg véi A qua (P), Khi d6
| AM —BM |=|AM - BM|< 4B

Ding thirc xay ra khi M 1a giao diém ctia A B véi (P).

Bai toan 4. Viét phuong trinh mat phang (P) di qua 4 va cach B mot khoang 16n nhét.
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B

/ e
A H

Goi H 1a hinh chiéu cia B 1én miat phang (P), khi d6

Loi gii.

d(B,(P)) = BH < BA
Do d6 (P)1a mit phang di qua A4 vudng goc véi AB

Bai toan 5. Cho cac s6 thuc duwong «, B va ba diém A, B, C. Viét phuong trinh
mat phang
(P) di qua C va T = ad(4,(P))+ Bd(B,(P)) nho nhit.

Loi giai.
1. Xét A, B nim vé cung phia so voi (P).
-Néu 4B (P) thi

P=(a+B)d(4,(P) < (a+B)AC

- Néu duong thing 4B cit (P) tai 1. Goi D la diém thoa man IB = %113 va E 1a trung diém
BD. Khi do
1B

P=ad(4,(P)+p D d(D,(P)) =2ad(E,(P))L2(a+ p)EC
2. Xét 4, B nam vé hai phia so voi (P). Goi I 1a giao diém ciia AB va (P),B la diém dbi
xtmg véi B qua /. Khi do

P =ad(4,(P)+fd(B.(P))
Dén day ta chuyén vé truong hop trén.
So sanh céc két qua & trén ta chon két qua 16n nhat.

Bai toan 6. Trong khong gian cho » diém A4,4,,...,4, va diém A. Viét phuong trinh mat

phang (P) di qua 4 va tong khoang cach tir cac diém A(i= 1,7 ) 16n nhét.

Loi giai.
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-Xét n diém A4, 4,,..., A, ndm cing phia so véi (P). Goi G la trong tdm clia n diém di cho.

Khi do

Zn:d(Ai,(P)) =nd(G,(P)) < nGA

- Trong n diém trén c6 m diém nam vé mot phia va k diém nam vé phia khac (m+k=n ).
Khi do, goi G, 1a trong tdm cua m diém, G, la trong tam cua & diém G, d6i xtmg voi G, qua
A. Khi d6

P=md(G,,(P))+kd(G,,(P))
Dén day ta chuyén vé bai toan trén.

Bai toan 7.Viét phuong trinh mat phang ( P)di qua duong thang A va cach A mét khodng 16n

nhat

Loi giai. Goi H,K lan luot 12 hinh chiéu ciia 4 1én mit phing (P) va duong thang A. Khi do

d(4,(P))=AH £ AK
Do d6 (P) 1a mit phing di qua K va vudng goc voi AK.
Bai toan 8. Trong khong gian Oxyz, cho cac diém A4,,4,,..., 4,. Xét véc to
W=aIATA+a2MZ+~~-+anMZn
Trong d6 a,;a,...c, 1a cic s6 thuc cho truée théa man a, +a, +...+a, # 0. Tim diém
M thubc mat phang (P) sao cho || c6 d6 dai nho nhat.

Loi giai. Goi G 1a diém thoa méan

a,GA, + o,GA, ++--+a,GA, =0

Ta cb6 MAr = MG +GA, voi k=1;2;...;n, nén

w:(al+a2+...+an)MG+alG;11+a2G;12+---+anG.;ln =(al+a2+...+an)m
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Do d6
W=l +a, +++a, | | MG |

Vi a, +a, +---+a, 1a hing s6 khac khong nén || c6 gia tri nho nhat khi va chi khi MG nho

nhit, ma M €(P) nén diém M can tim 13 hinh chiéu ciia G trén mit phing (P).
Bai toan 9. Trong khong gian Oxy z, cho cic diém 4, 4,,..., 4,. Xét biéu thirc:
T =o,MA} + a,MA; +--+a,MA>
Trong d6 «,c,,...,a, 1a cic s6 thyuc cho trude. Tim diém M thudc mit phang (P) sao cho
1. T gi4 trj nho nhat biét o, +a, +...+a, >0.
2. T c6 gia tri 16n nhat biét o, +a, +...+a, <0.
Loi gidi. Goi G 1a diém thoa mén
a,GA, + o,GA, ++--+a,GA, =0
Ta cb MAx :A7[G+G;lk voi k=1;2;...;n, nén
M4? =(MG+GA,) = MG* +2MG -G, + GA:
Do do
T=(o,+a,+...+a,)MG* + 0,GA’ + a,GA; +---+a,GA;
Vi o,GA’ +a,GA; ++++a,GA> khong d6i nén
* Vi @, +a, +...+a, >0 thi T dat gia tri nh6 nhét khi va chi khi MG nhé nhit.
* Vi o, +a, +...+a, <0 thi T dat gi4 tri 16n nhét khi va chi khi MG nho nhét.
Ma M €(P) nén MG nhé nhat khi diém M 13 hinh chiéu cia G trén mat phang (P).

Bai toan 10. Trong khong gian Oxyz, cho duong thiang d va mit phang (P) cét nhau. Viét

phuong trinh ctia mét phang (Q) chtta d va tao v6i mit phang (P) mot goc nho nhat.
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Loi giai.

Goi I 1a giao diém ctia duong thing d v6i mit phang (P) va liy diém M ed, M # I . Goi
H,K 14 luot 13 hinh chiéu cua M 1én (P) va giao tuyén A cia (P) va (Q).
Dit ¢ 1a goc gitta (P) va (Q), ta cd ¢=MKH, do do

HM = HM
tang=——>——
HK  HI

Do d6 (Q) 1a miat phing di qua d va vudng goc voi mat phiang (MHI), nén (Q) di qua M va
nhan (7, Aii, ) Ati, lam VTPT.
Chii y. Ta c6 thé giai bai toan trén bang phwong phap dai s6 nhu sau:

- Goi ii = (a;b;c),a’ +b* +¢c* >0 1a mot VTPT ctia mit phang (Q). Khi d6 7i-ii, =0 tir day ta

rat dugc a theo b,c.
- Goi ¢ la gbc gitra (P) va (Q), tacod

|7 7, |

|ﬁ|'|ﬁp|

=f@

cos¢p =

. b 2 4 b kd
voi t =—,c # 0. Khao sat f(¢) ta tim dugc max cia f(¥)
c

Bai toan 11. Trong khong gian Oxyz, cho hai duong thang d va d' chéo nhau. Viét phuong
trinh mat phiang (P) chtra d va tao v6i d mot goc 16n nhét.
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\{4 .

P) Nd .

Loi giai. Trén duong thang d , 1ay diém M va dung duong thang A di qua M song song voi
d . Khi @6 goc giita A va (P) chinh 1a goc gitta d' va (P).

Trén duong thang A, lay diém A.Goi H va K 1an luot 1a hinh chiéu ciia 4 1én (P) va d, ¢

la goc gitra A va (P).

. — HM _ KM
Khido ¢ = AMH va cos¢p=——2>——
AM — AM

Suy ra (P) 1a mat phang chira d va vudng goc v6i mit phang (AMK). Do do (P) di qua M
va nhan (ﬁd N, )/\ﬁd lam VTPT.
Chii y. Ta c6 thé giai bai toan trén bang phuong phap dai sé nhu sau:

- Goi ii = (a;b;c),a’ +b* +c* >0 1a mot VTPT ctia mit phang (P). Khi d6 7i-ii, =0 tir day ta

rut dugc a theo b,c.

- Goi ¢ 1a goc giita (P) va d , tacod

S)

‘ '”d"

|7t |-fi, |

sing =

=1

. b 2 4 b kd
voi t =—,c # 0. Khao sat f(¢) ta tim dugc max ctia f()
c

Trong khong gian véi hé truc Oxyz, cho céc diém A(-1;2;3),B(6;-58) va OM =ai+bk

trong d6 a,b laca s6 thuc ludn thay ddi. Néu |j\—4;1 - 2]\7§| dat giac tri nhd nhét thi giatri a—b

bang

A. 25 B. -13 C.0 D. 26
Loi gidi

Chon C

Ta c6: OM = ai+bk = M (a;0;b)
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Cau 4:

CHUYEN DE V - HINH HQC 12 - PHUONG PHAP TO4 DQ TRONG KHONG GIAN
MA=(~1-2;2;3-b);MB =(6-a;-5;8~b) = ~2MB = (~12+2a;10;~16 + 2b)

= MA-2MB =(a—-13;12;6—13)

= [MA - 2MB| = (- 13) +12° +(b-13)’ 212

a=13

Vay |MA7—2A—4§ , :12©{b_13.Dodé a-b=0

Trong khong gian Oxyz, cho hai diem A(1;2;1); B(2;-1;3) va diem M (a;b;0) sao cho

MA? + MB? nho nhat. Gia tri ciia a+b 1a
A. 2. B. -2. C.3. D. 1.

Loi gidi
Ta thiy M (a;b;0)e(Oxy).
Goi [ (%;%; 2} la trung diém cua doan théng AB ,tacd
MA* + MB* = MA' +MB =(IA~1M ) +(1B~1M)
~(I"+ I 20400 |+ (18" + I ~21B.1M
= IM” + 214> = 2IM (IA+ IB) = IM” +%2 —IM*+7.
Boi viy MA® + MB* nho nhit < M ngin nhit < M 14 hinh chiéu vudéng goc cia I trén
31 1

. ) 3 1 3
mat phang (Oxy). Boivay M| —;—;0 |.Nhuvdy a=—,b=—=a+b=—+—=2.
it phang (Oxy) iy (2 > j ya=_.b=> >+3

Trong khong gian voi hé truc toa 46 Oxyz, cho 4 diem A(2;4;-1), B(1;4;-1), C(2:4;3),
D(2;2;-1),biét M (x;y;z) dé MA* + MB* + MC* + MD® dat gid tri nho nhét thi x + y + z bang

21

A. 6. B. =—. C.8. D. 9.
4

Loi giai
R e = = = == = (T
Xétdiém I (a;b;c) théamén I4+[B+1C +ID =0.Khido / Z;E;O )

) 2 2 2 2 —  —\2 —  —\2 —  —\2 R —\2
Tacd MA> + MB* + MC* + MD :(M1+1A) +(MI+IB) +(M1+1c) +(MI+ID)
=4M12+2A71'(Z4+E+E’+E)+1A2+IBZ+1C2+1D2
=4MI* + IA* + IB* + IC* + ID* > I4* + IB* + IC* + ID?

Diu "=" xdyra &M =1 tacla M z;Z;O :>x+y+z=z+zz—.
42 4 2

Trong khong gian Oxyz , cho hai diém A(1;2;1), B(2;-1;3),C(3;1;-5) . Tim diém M

trén mit phang (Oyz) sao cho MA® —2MB* — MC? 16n nhat.
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Cau 8:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A M l;—2;0]. C. M(0;0;5). D. M (3;—4;0).
2" 2

§;l;O . B. M
2 2

Loi gidi
Goi diém E thoa EA—2EB = 0. Suyra B la trung diém ciia AE,suyra E(3—4;5).

RN 2

- — 2 -
Khi dé: MA®> —2MB* = (ME + EA) -2 (ME + EB) = -ME® + EA* —2EB*.
Do d6 MA® —2MB’* 1én nhit < ME nhé nhat < M 1a hinh chiéu cia E(3;—4;5) Ién
(Ozy) < M(3;—4;0).
Chi y: Ta c6 thé lam tric nghiém nhu sau
+Loai C vi M (0;0;5) khong thue (Oxy).

31

+ Lan luot thay M 5;5;0

, M[%;—%;O], M(3;—4;o) vao biéu thae MA®> — 2MB? thi

M (3; —4;0) cho gi4 tri 16n nhéat nén ta chon M (3; —4;0).

Trong khong gian véi hé truc toa d6 Oxyz, cho tam gidc ABC véi A(2;1;3), B(1;,-1;2),
C(3;-6;1). Biém M (x;y;z) thude mit phang (Oyz) sao cho MA® + MB* + MC? dat gid tri nho
nhat. Tinh gi tri biéu thirc P=x+y+z.

A. P=0. B. P=2. C. P=6. D. P=-2.
Loi giai

Goi 1 ladiémthoa I4+IB+1C =0 < 1(2;-2;2).

MA* + MB* + MC* = (]W+H)2 +(M+E)2 +(]W+ﬁ)2

=3MI” + 14° + 1B’ + IC* +2MI(IA+ B+ IC) =3MI’ + I4* + B> + IC* .

Ma M e(Oyz) = MA® + MB* + MC? dat gié tri nhd nhat < M 1a hinh chiéu cua I 1én

(Oyz) & M (0;-2:2).

Vay P=0-2+42=0.

Trong khong gian véi hé toa dd Oxyz, cho ba diém 4 (4,2;2),B(1;1,-1),C(2;-2;-2). Tim toa

d6 diém M thudc mat phing (Oyz) sao cho |m +2MB —M—c| nhé nhét

A M (2;3:1). B. M (0;3;1). C. M(0;-3;1). D. M(0;1;2).
Loi giai

Goi I(x;y;z) ladiém thoa I4+2IB—IC =0.

Khi d6 I4+2IB—IC =0 < (04-0I)+2(0B-0I)-(OC-0I ) =0
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Cau 9:

Cau 10:

Cau 11:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
& OI :%(@+20—B—O_C) = (2:3;1) = 1(2;3;1).
Ta co ‘W+ZW—M—C :‘(W+ﬁ)+2<W+ﬁ)—(ﬁ+f)‘
= |2MI + A + 218 - 1| = 2|mi| = 2m1
|m +2MB —ATC| nhé nhét khi va chi khi M7 ngin nhét, khi d6 M 14 hinh chiéu ctia
1(2;3;1) 1én mat phang (Oyz). Suyra M (0;3;1).
Trong khong gian véi hé truc toa do Oxyz, cho bon diém 4(2;-3;7), B(0;4;1), C(3;0;5) va

D(3;3;3).Goi M la diém nam trén mit phang (Oyz) sao cho biéu thire |m +MB + MC + MD

dat gia tri nho nhat. Khi d6 toa do cua M la:
A. M(0;1;-4). B. M (2;1,0). C. M (0;1;-2). D. M (0;1;4).

Loi giai

Tacé: AB=(-27;-6), AC =(1;3-2), AD =(1;6;~4) nén [ 4B, AC | AD=-4#0.

Suy ra: AB, AC, AD khong dong phiang.

Goi G la trong tm tr dién ABCD.Khi d6 G(2;1;4).

Ta c6: |W+W+MC+MD| = |4MG| = 4MG .
Do d6 |1T474’ +MB + MC + 1T45| nhoé nhét khi va chi khi MG ngén nht.
Vay M 1a hinh chiéu vudng géc ctia G 1én mt phang (Oyz) nén M (0;1;4).

Trong khong gian cho ba diém A(LL1), B(-1;2;1), C(3;6;-5). DPiém M thudc mat phang
Oxy sao cho MA® + MB® + MC? dat gia tri nho nhét 1a
A. M(1;2;0). B. M (0;0;-1). C. M (1;3;-1). D. M(1;3;0).

Loi giai
Lay G(1;3;-1) la trong tim cua tam giac ABC.
Ta co:

2 2 N == N == N ey e ¢ 2 2 2 2
MA® + MB* + MC* =(MG +GA) +(MG+GB) +(MG+GC) =3MG’ +GA* +GB* +GC’.
Do d6 MA* + MB* + MC? bé nhit khi MG bé nhét.

Hay M 1a hinh chiéu ctia diém G 1én mit phing Oxy .
Vay M (1;3;0).

Trong khong gian voi hé toa d6 Oxyz cho A4(3;2;1), B(—2;3;6). DPiém M (x,5,32,, ) thay
ddi thuoc mit phing (Oxy). Tim gid tri ciia biéu thirc 7 =x,, +y,, +2z, khi |m+3m| nhé
nhét.

7

A -1 B. L. C2. D. 2.
2 2
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Cau 12:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Loi giai

_ X 3%
1+3

X

Goi diém H thoa man HA+3HB =0 khi d6: 1y, _Yat3s :H(—E;E;B)
143 44 4
_z,+3z,
1+3

Zy

Phuong trinh mit phang (Oxy)la z=0.

19 e =X —al 311
Xét T=ZTH=7 do d6 toa do diém M cantim 1a: { y,, =y, —bT :M(_Z;?Oj'

zy =zy—cT

Vay T'=x,,+y, +z, =—%+%+0=2.

Trong khong gian véi hé truc toa dd Oxyz , cho mit cau (S):(x—1)* +(y—2)*+(z+1)* =9 va
hai diém A(4:3;1), B(3;1;3); M 1a diém thay doi trén (S). Goi m,n lan luot 1a gia trj 16n

nhit va gid tri nho nhét cia biéu thirc P = 2MA> — MB* . Xac dinh (m—n).

A. 64. B. 68. C. 60. D. 48.
Loi giai
. M, J M,
N\ S/

Goi I la diém théa man 2/4—IB =0

=>1(2x,—x332Y,— V322, —2;3)

= 1(5;5;-1).

Suy ra / la diém cb dinh.

Suy ra P dat gia tri nhd nhat khi M7 dat gia tri nhd nhat, P dat gié tri 16n nhat khi M7 dat gia
tri 16n nhat.

(S):(x=1)*+(y=2)"+(z+1)> =9 cotam J(1;2;—1) vabankinh R=3
Suyra IJ=5

Ma M la diém thay d6i trén (S)

Do do:

minMl =IM, =J[-R=5-3=2

maxMI[ =IM,=JI+R=5+3=8
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Cau 13:

Cau 14:

CHUYEN DE V — HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN
Suyra m—-n=8-2°=60

Trong khong gian v&i hé truc toa do Oxyz, cho mit cau (S) c6 phuong trinh 1la

x*+ )y’ +2°=2x—2y—6z+7=0. Cho ba diém A, M, B nam trén mit ciu (S) sao cho

AMB =90°. Dién tich tam giac AMB c6 gia tri 16n nhat bang?
A. 4. B. 2. C. 4r. D. Khéng ton tai.

Loi giai
Ta co (S):()c—l)z+(y—1)2+(z—3)2 =4 =(S) cotam 7(1;1;3) vabankinh R=2.

Baira A, M, B nidm trén mat cau (S) va AMB =90° = AB qua / => AB=2R=4.

2 2 2
Taco S, —~mamp <A TMB" _AB"
2 4
ALnm_mn g AB \
Dau "= xayra@MA:MBzﬁz%/Eva AB=4.

Do d6 dién tich tam giac AMB c6 gia tri 1on nhit bang 4 .
(d-1) +(e-2) +(f-3) =1

) ) . Goi gia tri 16n nhat,
(a+3) +(b-2) +c*=9

Cho a,b,c,d,e, f lacac s6 thyuc thoa méan

2

gié tri nho nhét cua bidu thic F=(a—d)’ +(b—e) +(c— /)’ lin lugt 1a M,m. Khi do,

M —m bang
A. 10, B. J10. C.8. D. 242

Loi giai
Goi A(d,e, f) thi A thudc matcau (S,):(x—1) +(y—2)" +(z-3) =1 co tam 7,(1;2;3), ban
kinh R =1, B(a,b,c) thi B thugc mat cau (S, ):(x+3)" +(y-2) +z*=9 cé tam I,(-3;2;0)
,bankinh R, =3.Taco [,[,=5>R +R,=(S,) va (S,) khong cit nhau va & ngoai nhau.

Dé thay F = AB, ABmax khi A= A,B=B, = Giatrilén nhatbang I,I, + R +R, =9.

ABminkhi A= A,, B= B, = Gia tri nhé nhat bang I,/, -R —R, =1.
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Cau 15:

Cau 16:

Cau 17:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Vay M —m=8
Trong khong gian v6i hé toa dd Oxyz , cho hai diém A(-2;2;-2); B(3;-3;3). DPiém M trong

khong gian thoa man %—; = % Khi d6 @6 dai OM 16n nhit bang

A. 64/3. B. 1243 c.#. D. 5V3.
Loi gidi
Goi M (x;;z).

Ta cod M4 _2 < 3MA=2MB < IMA* = 4MB*
MB 3

| (x+2) +(y=2) +(z+2)" | =4 (x=3) +(y+3)" +(z-3)'|
SX+Y +27+12x-12y+122=0
& (x+6) +(y—6) +(z+6)" =108.

Nhu vay, diém M thude mit cdu (S) tam 7(—6;6;-6) va ban kinh R=+/108 =63 .

Do d6 OM 16n nhét biing OF + R =(=6)’ +6” +(~6)’ +63/3 =12/3.

Trong khong gian Oxyz , cho badiém A(1;1;1), B(—2;3;4) va C(-2;5;1). Diém M (a;b;0) thudc
mit phang (Oxy) sao cho MA® + MB* + MC” dat gia tri nho nhét. Tong 7 =a” +b* bang

A. T=10. B. T =25. C.T=13. D.T=17.
Loi giai

Chon A
Ta co G(—l;3;2) 1a trong tam tam giac ABC'.
Khi do
2 2 VIR Y
MA"+MB”+MC°=MA +MB +MC
I —\2 —_ —\2 _ —\2
:(MG+GA) +(MG+GB) +(MG+GC)
=3MG’ +GA’ +GB* +GC* +2MG(GA+GB +GC)
=3MG* +GA* + GB* + GC?
Do d6 MA®> + MB? + MC? nho nhit khi va chi khi MG nhé nhit <> M 1 hinh chiéu ciia G 1én
mit phang (Oxy). Do hinh chiéu vudng géc ctia G 1én mét phang (Oxy) c6 toa do (~1;3;0) Vay
M (~1;3;0). Trdo 7=(-1)"+3* =10.
Trong khong gian Oxyz cho A(1;-1;2), B(-2;0;3), C(0;1,-2). Goi M (a;b;c) 1a diém thudc

mit phing ( Oxy) sao cho bidu thitc S = MA.MB +2MB.MC +3MC.MA dat gi4 tri nho nhat. Khi
do T=12a+12b+c co giatrila
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Cau 18:

Cau 19:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A.T=3. B. T =-3. C.T=1. D.T=-1.
Loi giai:

Chon D
Xét S = MAMB + 2MB.MC +3MC.MA

= (MI + IAY(MI + IB) + 2(MI + IB)(MI + IC) + 3(MI + IC)(MI + 14)

— 6MI?* + MI(AIA + 3IB + 5IC) + IAIB + 2IBIC + 3ICIA

4z, + 3z, + 5z,
h 12
Goi 114 diém thoa man 4TA + 3B 1+ 510 = 0= |y, = T ¥90, ;=2 1 7,
12 12712°12
4z, + 3z, + 5z,
o 12

Ma: (4IA+31B+5IC)=0. TAIB +2IBIC +3ICIA = const . Nén S, < MI

% -2 1
Suy ra M 1a hinh chiéu cta I 1én mit Oxy. = M(E’E’O) =T=12a+12b+c=-1

Trong khong gian Oxyz , liy diém C trén tia Oz sao cho OC =1. Trén hai tia Ox,Oy lan luot
14y hai diém A, B thay doi sao cho O4+OB=OC . Tim gia tri nho nhit ctia ban kinh mit cau
ngoai tiép tr dién O.ABC ?

A. ﬁ. B. 6. C. ﬁ. D. 3
2 3 - 4
Loi giai
Chon D

Pit: OA=a; OB=b (a>0,b>0)=a+b=1=a"+b*=1-2ab

Ban kinh cau:

R-Lrird o (2L _2220070) 2072042 o oan

R*> R =

min

@RZ%. Viy

NG
4

0 | W

Trong khong gian véi hé toa dd Oxyz, goi diém M (a;b;c)  thudc mit cdu
(S):x*+y*+2z°—2x—4y—4z-7=0 sao cho biéu thitc 7 =2a+3b+6c dat gia tri 16n nhét.
Khi d6 gia tri biéu thirc P =2a—b+c bang

12 51

A =, B. 8. C. 6. D. >.
7 7
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Cau 20:

Cau 21:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Loi giai

Chon C

Xy =2x—dy-4z-7=0& (x-1) +(y-2) +(z-2)" =16.
M (a;bse)e(S) e (a-1) +(b-2) +(c-2) =16.

Ta cb: |2(a—1)+3(b—2)+6(c—2)|£\/<22 +3467).[ (a=1)"+(b-2) +(c-2)"|.

< [2a+3b+6¢—20[<28 = 2a+3b+6c-20<28 = 2a+3b+6c<48.

15
a=—
2“+3i’+2"‘248 2a+3b+6¢ =48 276
DAu "=" xay ra khi: “2_ :% S3a-2b=-1  oh="2
1 -2 3a—-c=1 C_ﬁ
2 6 7
15 2
Vay P=2a- b+c—2—5——6+§ 6.
7 7 7

Trong khong gian v6i hé toa dd Oxyz, Cho diém A4(2£;24;,0), B(0;0;¢) . Diém P di dong thoa
min OP.AP+ OP.BP + AP.BP =3 . Biét rang co gia tri ¢ :% voi a, b nguyén duong va % t6i
gian sao cho OP dat gia tri 16n nhat bang 3. Khi d6 gia trj ciia O =2a+b bang
A. S B. 13. C.11. D. 9.

Loi giai
Chon C
Goi P(x;y;z) , ta co: a’=(x;y;z),ﬂ’=(x—2t;y—2t;z),ﬁ’=(x;y;z—t)

Vi P(x;y;z) théa man OP.AP+OP.BP+ AP.BP =3
2 2 2 2 2 2 4 4 2
S3x +3y +3z —4ix -4y -2tz-3=0x"+y +z —gtx—gly—gtz—le

Nén P thudc mat cAu tam J (% % L) R= +1.

3
Taco OI =t < R nén O thudc phan khong gian phia trong mit cau.
Pé OP__ thi P, I, O thang hang vda OP=0OI +R.

max

Suyra OP. =OI+R < 3=1+F +1.Tir d6 tim duoe t=§ Suyraa=4,b=3

Vay, O=2a+b=11.
Trong khong gian vé6i hé truc toa d6 Oxyz, cho cac diém A(415),B(3;0;1),C(-1;2;0) va
diém M(a;b;c) thoa man MA.MB +2MB.MC —5MC.MA 16n nhat. Tinh P = a —2b + 4c.
A. P=23. B. P=31. C. P=I11. D. P=13.
Loi giai

Chon D
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CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

+Dit O =MAMB +2MB.MC —-5MC.MA .

4B\ 2 2 YRy YT 2 2 2
(MA —MB) = MA? + MB* —2MAMB = MAMB = E(MA +MB*— AB ) .
(a8 —J\Tc)2 — MB® + MC? — 2MB.MC = 2MB.MC = MB> + MC* — BC™.

_ —\2 - -
(Mc —MA) = MC?* + MA> —=2MC MA = MC MA = %(Mc2 +MA? - AC?).
= O = MA.MB + 2MB.MC — 5MC.MA
- %(MAZ + MB? —AB2)+MB2 +MC? - BC? —%(MC2 + MA —ACZ)

= -2MA* +§MB2 —EMC2 —1A32 — BC? +§AC2.
2 2 2 2

—% AB*—BC* + % AC? khong d6i nén O 16n nhat khi T = -2MA* + %MBZ - %MCZ dat gia tri
16n nhat.

2 3 2 3 2
+ T =-2MA +5MB —EMC .

Goi E 1a diém thoa man —2EZ+%EE—%EE 0.

@—4ﬂ+3ﬁ—3ﬁ:=6@4ﬂ=3@@ﬂ=%@.

=>F 1;2;1—7 .
27 4
_ —\2 - —\2 . _\2
T=—2MA2+3MBZ—3MCZ=—2(ME+EA) +§(ME+EB) —E(ME+EC)
2 2 2 2
2 2 3 pe 30 2 3 .0 3.0
=-2ME"-2FA +EEB —EEC <-2FEA +EEB —EEC .

Vi —2EA? +%EBZ —%ECZ khong d6i nén T dat gid tri 16n nhatkhi ME=0=M =E.

:M(l;é;l—q.
24
5 17

P=a-2b+4c=1-2.—+4.—=13.
2 4
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CHUYEN PE V- HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN
Cau 22: Trong khong gian véi hé truc toa d§ Oxyz, cho hai diém A(2; —2;4), B(—3;3;—1) va mat cau
(8):(x=1) +(y=3)"+(z-3)" =3. Xét diém M thay ddi thuoc mat cdu (S), gia tri nho nhat
ciia 2MA* +3MB? bang
A. 103. B. 108. C. 105. D. 100.
Loi giai
Chon C

Mit cau (S) cO tam 1(1;3;3) ban kinh R =+/3 .

Goi E 1a diém thoa man: 2EA+3EB=0. Suy ra E(—l;l;l) .

Xét P=2MA* +3MB* =2(ME + EA) +3(ME+ EB) =5ME* +2E4 +3EB.
P dat gia tri nho nhét khi va chi khi ME dat gia tri nho nhat.

IE=23>R suy ra diém E ndm ngoai mit ciu nén ME nho nhat bang

IE-R=23-3=13.

Vay P=2MA*> +3MB*> =5ME* +2EA* +3EB* =105.

Chu23: Trong khong gian Oxyz, cho mit cau (S):x*+)°+2° +2x—4y—2z+%:0 va hai diém

A(0;2;0), B(2;-6;-2). Piém M (a;b;c) thude (S) théa man MAMB c6 gid tri nho nhat.
Toéng a+b+c bing
A -1, B. 1. C.3. D.2.
Loi giai
Chon B
(S):x2+y2+zz+2x—4y—2z+%=0 & (8)(x+1) +(y=2) +(z-1) :%.

NG

Mat cau (S) ¢6 tam /(-1;2;1), ban kinh R =
Vi I4=+/2 > R va IB=+/82 > R nén hai diém A, B niam ngoai mat cau (S)

Goi K la trung diém doan théng AB thi K (l; —2;—1) va K nim ngoai mat cau (S )
Ta c6: MA.MB = (1\71?+1‘(A?)(]\—1E+EI§)
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Cau 24:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
= MK? +Mf.(@+ﬁ)+@.ﬁ = MK?*—KA*.

Suy ra MA.MB nho nhat khi MK?* nho nhat, tirc 1a MK nho nhét.

Panh gia: IM + MK >IK = R+ MK > IK = MK >IK —R.

Suy ra MK nho nhit bang IK — R, xayrakhi 7, M, K thang hang vd M nim giita hai diém
I, K.Nhuvay M 1a giao diém cia doan thang IK va mat ciu (S ) .

C6 IK =(2:-4-2), IK = 2> +(—4)’ +(-2)" =246 = 4R = 4IM .

1
2=4(a+1) a=-7
Suyra IK =4IM < {-4=4(b-2) < {b=1
—2=4(c-1) o=l
2

Vay a+b+c=1.

Trong khong gian toa d6 Oxyz, cho 5 diém A(1;0;0), B(-11;0), C(0;-1;0), D(0;1;0),
E(0;3;0). M la diém thay doi trén mat cau (S):x* +(y—1)’ +z* =1. Gia trj 16n nhat cua biu
thirc P:2|m+m+J\TC|+3|W)+Aﬁ| la:

A 12. B. 124/2. C.24. D. 2442
Loi giai

Chon B
Mit cau (S):tdm /(0;1;0) ban kinh R=1
Goi trong tim tam gidc ABC 1a G(0;0;0), trung diém DE la N(0;2;0)
do G,N déundm trén (S) va / 1a trung diém GN nén GN la duong kinh cia (S)
P =2|Md-+ MB + MC|+3|MD + ME| = 23MG|+ 3[2MN|

=6MG +6MN = 6(MG +MN)

Ta c6: (MG+MN)’ <2(MG*+MN”)=2GN’ =8

Suy ra MG+ MN < 2\2

Vay gié trj 16n nhit cia P 13 12/2 .
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Cau 25:

Cau 26:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
Trong khong gian véi hé truc toa do Oxyz, cho cac diem A(0;-1;3),B(-2;-8;-4),
C(2;-1;1) vamat cau (8):(x=1)"+(y—2) +(z-3)" =14. Goi M (x,,;¥, 52, ) 12 diém trén
(S) sao cho biéu thire |3m —2]\T3+ATC| dat gia tri nho nhét. Tinh P=x,, +y,,.

A. P=0. B. P=6. C.P=J14. D. P=314.
Loi giai

Chon B

Goi J 1a diém théa man 3J4—2JB+JC =0 < 2JO+304—-20B+0C =0
< 20J =304-20B+0C = J(3;6:9).

Ma 3A‘42—2A7E+A76=2A‘47+(332—27§+f) nén |3J\72—2A7§+A76|=|2A77|

Do do ‘3@1’—2W+ATC

e ‘2W

min min

Mat khac: (S) ¢6 tam 7(1;2;3), bankinh R=+14 va IJ =214 > R = diém J nim ngoai

mit ciu nén IJ cit mat cau (S ) tai hai diém M M, .

x=1+2t
Phuong trinh duong thing (17):{y=2+4t,teR.
z=3+6t
x=1+2¢ 1
o o |y=2+4 h=7
Xét hé phuong trinh: 2 =346 & .
(x=1Y +(y—2) +(z=3)' =14 "7

Suyra M, (2;4;6),M,(0;0;0),M,J =14;M,J =314

Vay 3MA -2MB + MC

< ‘2M—J

SM=M,.

min min

P=x,+y,=2+4=6.

Trong khong gian Oxyz cho A(O ;0 2), B(l 01 0) va mit ciu (S):x2 +y° +(z—1)2 =

Xétdiém M thay doi thudc(S). Gid tri nhé nhét cua biéu thire MA® + 2MB* bing

Al B.2. c.l p. 2.
2 4 — 4 4
Loi giai
Chon C

Mit cau (S) cotam 1(0;0; 1), ban kinh R =%.
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Cau 27:

Cau 28:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi K la diém théa mén H+2@:6:K(§ ; % ; %j

Taco
2 2 — )2 — 3\
MA +2MB =(MK+KA) +2(MK+KB)
—3MK? + KA® + 2KB> +2A71€(H+ 2@) —3MK? + KA> +2KB>.

Bicu thitc MA’ + 2MB’ dat GTNN khi va chi khi MK dat gia tri nhé nht.

: 1 1
Véi M thay doi thude (S)ta cé MK, :|KI—R|=‘1—E =7
Vay (MA?+2MB®)  =3MK?, + KA +2KB? =2+ S 21
min 4 3 3 4

Trong khong gian toa d0 Oxyz, cho 2 diém 4, B thay d6i trén mit cau x° + y* +(z—1)> =25

théa man AB = 6. Gia tri 1én nhit cta biéu thitc 04> — OB’ 1a
A. 12. B. 6. C. 10. D. 24.
Loi giai

Chon A
Mit cau x* +3° +(z—1)* =25 ¢6 tam 1(0;0;1).
Vi 4, B cung thuoc mat cAu tim [ nén I4=IB.

2 2 —\2 —\2 —  —\2 —  —\2
04> -0B* =(0A) —(OB) = (0 +14) (0l +IB)
=257(H—7§)=25}.BZ=2OI.BA.COS¢, voi (0=(57,EZ).
Suy ra biéu thie 04> —OB* dat GTLN khi va chi khi p=0.
Vay max (04> - OB’ )=2.1.6.cos0=12.

Trong khong gian Oxyz, cho ba diém A(1;4;5), B(3;4;0), C(2;—1;0). Goi M(a;b;c) la

diém sao cho MA® + MB®> +3MC” dat gia tri nho nhat. Tong a+b+c c6 gia tri bang
A. 2. B. 3. C. 4. D. 4.
Loi giai

Chon C

Goi / 1a diém théa man Ei+ﬁ+3f:=6@@=§@+%@+%FC=(2;1;1)@1(2;1;1).
Khi 86, T = MA* + MB* +3MC* =(M+ﬁ)2+(W+f§)2+3(W+fé)z

= SMT? +2M.(TA+TB+3E)+1A2 +IB* +3IC?

=5MI* + 14° + IB* +3IC?

Vil, A, B, C c¢6dinh = I4*> + IB* +3IC” khong d6i nén T nho nhit < MI nho nhét
oM=I1(2;1;1)=a=2,b=c=1.
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Cau 29:

Cau 30:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Vay a+b+c=4.

Trong khong gian v6i hé truc Oxyz, cho mit cau (S):(x+l)2+(y—4)2 +z° =8 va diém
A(3;0;0);B(4;2;1). Diém M thay doi ndm trén mt cdu, tim gié tri nho nhat cua biéu thic
P=MA+2MB .
A. P=22. B. P=32. C. P=42. D. P=642.
Loi giai
Chon D
Nhan xét: diém 4, B nim ngoai mét cau (S). Mt cau (S) c6 tam 7(~1;4;0),R = NoR
Tacd: [4=442 =2R,E=14n(S)= E(1;2;0).
Goi F 1a trung diém cua [E = F(0;3;0).
Tam gidc IFM va IMA c6 AIM chung va = L2 IM A qivg ~ aMiF
M 2 IA
Suy ra £A=£=2:>MA=2MF.
M M
Ta co: MA+2MB =2(MF + MB) > 2FB =632 .
Vi F ndm trong (S) va B nim ngoai (S) nén déu "=" xay ra khi M = BF N(S).
Trong khong gian Oxyz ,cho mit cau (S8):x*+3° +2z° —2x+2z-2=0 va cac diem A(0;L1),
B(-1;-2;-3),C(1;0;-3). Piém D thudc mit cau (5). The tich tir dién 4BCD 16n nhét bang:
A9, B. 2. C.7. p. 18
3 3
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Cau 31:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Loi giai
Chon D

M,

ﬁ;‘

Cich 1:Ta cc')(S):(x—l)z+)/2+(Z+1)2 =4,

AB=(-1;-3;-4) . __

Taco: 4 ( ):[AB,AC}:(S;—8;4).
AC = (1;-1;-4)

(x=1)" +y*+(z+1)" =4

Goi D(x;y;z)e(S)=4_
( )(5) {AD—(x;y—l;z—l)

Ta co: Ve :%‘[ZE,ZE].A_E‘ :%|8x—8y+4z+4|=§|2x—2y+z+1|.
Ta c6:[2x =2y +z+1|=[2.(x=1) =2y +1.(z+1)+2]
Taco:[2(x—1)-2y+z+1|<(27+27+ )| (x=1) + 3 +(z +1)" | =6
= -6<2(x—1)-2y+z+1<66 —4<2x—2y+z+1<8
=2x-2y+z+1|<8=V 0 s?

x-1 'y z+1

R .16 = 0 7.4 1

Suy ra: Gia tri 16n nhat cua V., bang —<<¢ 2 -2 1 =>D|—;——;——|.
3 2 2 2

(x=1) +)y*+(z+1) =4

Trong khong gian v6i hé truc Oxyz, cho mit cau (S):(x+ 1)2 Jr(y—4)2 +2z° =8 va diém
A(3;0:0), B(4;2;1).Diém M thay d6i ndm trén mit ciu, tim gié trj nho nhat cta biéu thirc
P=MA+2MB.

A. P=24/2. B. P=32. C.P=42. D. P=62.
Loi giai

Chon D
Giast M (x;y;z).
Ta co: W:(x—3;y;z), B_]\Z:(x—4;y—2;z—1).

Va (x+1) +(y=4) +2" =8 <3| (x+1) +(y-4) +27-8]=0.
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Cau 32:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Taco: P=MA+2MB =|(x=3) + 1 +2> +2{(x—4) +(y=2) +(z—1)’

:\/(x—3)2 + oyttt +3[(x+1)2+(y_4)2 g _8] #2(x—4) +(y-2) +(z-1)

= 4 4y <24y +422 136 +2\(x—4) +(y—2)" +(z—1)

=2[\/x2 +(y-3)" +2° +\/(x—4)2+(y—2)2 +(z—1)2}

:2[\/)3 +(y—3)2 +z° +\/(4—x)2+(2—y)2 +(1_Z)2}

Ap dung bt dang thirc Minkowxki:

Ja 102+ 4+ Jd* +& + 7 2 \(a+d) +(b+e) +(c+f) .

0.

Dau bang xdy ra khi: a_b
d e

a
—>
J

= P22\(x+4—x) +(y=3+2-y) +(z+1-2)" =2J#+(-1)’ +(1)’ =62

4¢
xX=—
r+1
X _3 . _ 2t+3
o p— =t>0 YT
Dau bang xay ra khi: {4-x 2-y 1-z = ;
(x+1) +(y-4) +2” =8 2=
s5e+1Y (—2t-1Y [ t Y
+ +— | =
t+1 t+1 t+1
LS NIEE
x:4_t1 234133
t+
34 ++/133
et Y t+1 = 23+ 133.
¢ __ 144133
=T 23++/133
220 -2-6=0 | 14133
22

Vay gié tri nho nhét ctia bidu thirc 13 6+/2 .

Trong khong gian vdi hé toa do Oxyz cho hai diém 4(4;2;2), B(1;1;—1), C(2;-2;-2). Tim
toa d diém M thudc (Oxy) sao cho [MA +2MB ~ MC| nho nhit.
A. M(2;3;0). B. M(1;3;0). C. M(2-3;0). D. M(2;31).
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Loi gidi

M
i
D

Chon A

Cach 1

Goi D;E;F lan luot 1a trung diém cua AB; AC; ME . Ta co:

MA +2MB - MC :|MA+MB+MB—M—C :|2.m+C—B| :|2.W)+2.E|:2|2.ﬁ|:4.FD

Ta lai co: M(x;y;O); D(é;i;l]; E(3;0;0); F(X+3;Z;Oj
222 2’2

FD,;, < F lahinh chiéu cia D trén mp(Oxy) < x=2;y =3 < M (2;3;0)

Cach 2

Goi 1 ladiémthéamén:ﬁ+zﬁ?—173:6®16+OT4+2(16+@)—(@+R’):6
@a:%(aﬂ+25§—(—)5):>1(2;3;1)

[MA + 2MB — MC|=|2Mi + 14+ 21B - IC| = 2.MI

[MA + 2MB - MC| nho nhét < MI nhé nhdt < M 14 hinh chiéu cta I trén mp(Oxy).
Vi 1(2;3;1) = M (2;3;0)

Cach 3

Goi M (x;;0). Ta co:

m+2m—M—C:(4—2x;6—2y;—1):‘mum—M—c‘:\/4x2+4y2—16x—24y+53
Thé toa do diém M o dap an A vao ta dugc MA+2MB-MC|=1
Thé toa do diém M o dap an B vao ta dugc MA+2MB - MC :\/ﬁ

Thé toa do diém M & dap an C vao ta dwoc |MA+2MB — MC|=+/145
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Cau 33:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
DPiém M ¢ dap an D khong thudce (Oxy) nén bi loai.
Cach 4

Goi M (x;;0). Ta co:

m+2m"—M_cf:(4—2x;6—2y;—1):»‘m+2m—z\7c‘=\/4x2 +4y% —16x—24y+53

Ta co: 4" +4)" —16x—24y+53 = (2x—4)’ +(2y—6) +121
Dau "=" xayra < x=2;y=3.Khido M (2;3;0).

Trong khong gian Oxyz cho mt cau () cé phuong trinh x* +y* + 2> —4x+2y—-2z-3=0 va

diem A(5;3;-2). Mot duong thang d thay doi luon di qua 4 va ludn cit mit cau tai hai diém

phan biét M, N . Tinh gi tri nho nhat cta biéu thic S = AM +4 AN .

A. S =30. B. S . =20. C.S. =\34-3. D.S.=5/34-9.
Loi giai

Chon D

Mt cdu (S) 6 tam 7(2;—1;1), bankinh R =3.

A[Z\/3—4>R:> A nidm ngoai mat cau (S)

Do hai diém M, N nim & vi tri hai du mot day cungnén dé S_. thi N nim gitta 4 va M

.Goi H l1atrung diém MN DIHLMN,NHZ%MN

S=4(AH - NH)+ AH + NH =54H —-3NH

S=5JAI* —IH? —3JR>—IH? =534 — x> =3J9—x? x = IH

Xétham sé f(x)=5v34—x> =339 —x?,(0< x<3)

F)e S B :x[ 53 )
Va-x - (34— 3P-¥
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Cau 34:

Cau 35:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Xét( - + 3 j>0<:>5 9— x> <334 —x*

V3a—x>  Jo—x
< 225-25x> <9.34-9x* < 16x* +81>0
Suy ra ;f'(x)ZO,Vx 6[0;3),f'(x)=0<:> x=0= f(x) ddng bién trén [0;3)

Suy ra 1%%131;1f(x) = f(O) =534 -9.

Trong khong gian Oxyz , cho mit cau (S) : (x—l)2 +y° +(Z—2)2 =10 va hai diém A(l;2;—4)
va B(1;2;14). Diém M thay doi trén mat cau (S). Gid tri nho nhat cua (MA+2MB) bing

A. 24/82. B. 3479 . C. 5v79. D. 34/32.
Loi giai
Chon D

(S) c6 tam 7(1;0;2) va ban kinh R =+/10 .

Ta c6 14 =210 = 2R nén ton tai diém C cb dinh sao cho M4 =2MC VM <(S) (1).
That vy, goi (a;b;c) 1a toa dd diém C. Khi d6, véi moi diém
M(x;y;z)e(S)=>x"+y’ +2° =2x+4z+5, ta co:

MA? =(x—=1) +(y=2) +(z+4) =X+ y* +2° —2x -4y +8z+21
=2x4+4z4+5-2x-4y+8z+21=-4y+12z+26.
MCZ:(x—a)z+(y—b)2+(z—c)2:x2+yz+zz—2ax—2by—2cz+az+bz+c2
=2x+4z+5-2ax—-2by-2cz+a’ +b’ +c* =(2-2a)x-2by+(4-2c)z+a’ +b* +c* +5.
Nén (1) & MA> =4MC* VM (S)

© —4y+12z+26 =4[ (2-2a)x-2by+(4-2c)z+d’ + b+ +5] Vx,y,z

4(2—2a)=0 b=%
4

= ( ) = azl@C(l;l;lj.
4(4-2¢ )—12 | 272
4(a*+b +*+5)=26 |75

V10

Luc nay, IC:T<R<IB:2\/§ nén C nam trong (S) con B ndm ngoai (S) va

MA+2MB =2MC +2MB =2(MC + MB) > 2BC =382 .

Ding thirc xay ra < M 1a giao diém ciia doan BC va mit cau (S ) .

Viy min(MA+2MB)=382.

Trong khong gian voi h¢ truc toa do0 Oxyz, cho hai mat cAu (Sl) x7 y2 +z° =1,

(SZ):x2+(y—4)2+z2 =4 va cac diém A(4;0;0), B(i;O;Oj, C(1;4;0), D(4;4;0). Goi M

Page 61



Cau 36:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

la diém thay déi trén (S,), N 1a diém thay déi trén (S,). Gia tri nhd nhét cua biéu thirc
O =MA+2ND+4MN +4BC la

A. 24265 B. V265 . C. 3v265. D. 44265 .
Loi giai
Chon A

(8):x"+y"+2° =1 neén (S;)co tam O(0;0;0) va ban kinh R =1
(S,):x? +(y—4)2+22 =4 nén (,)co tam 1(0;4;0) va ban kinh R, =2
Vay cac diém 4(4;0;0), BG;o;oj, C(1;4;0), D(4;4;0), 0(0;0;0)va 1(0;4;0) cung thuoe

(Oxy)

Nhan thdy OB.OA = OM*suy ra OM 1a tiép tuyén ctia duong tron ngoai tiép tam giac MAB
Do d6 AMOB dong dang AAOM

MA  OA
> —=—=
MB

4= MA=4MB

Hoan toan tuong tu ND = I =2=ND=2NC
NC NI

Q:MA+2ND+4MN+4BC:4(MB+NC+MN)+4BC24BC+4BC:8BC:2\/265

Trong khong gian voi hé toa do Oxyz , cho A(2;3;-1), B(2;3;2), C(-1;0;2).Tim toa dd diém

M thudc mat phang (Oxz) dé S :|m—4M—C +|MA + MB + MC| nhé nhét.

A. M(—I;O;%j. B. M (0;3;0). C. M(l;O;;). D. M[—%;O;Z].
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Cau 37:

CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Loi giai
Chon A
Goi G la trong tim tam gidc ABC, suyra G(1;2;1).
Goi H (x;y;z) la diém thoa man HA-4HC =0
2—x=4(-1-x) x=-2
=13-y=4(0-y) ©y=-1 = H(-2;-1;3).
—1-z=4(2-z) z=3
Nhan thdy G va H nim vé hai phia d6i v6i mit phing (Oxz); HG =+/22.
Taco: S :|]\74—4]\TC|+|W+W+M—C

RSN ——

= 3(MH + MG) >3GH =322
Ding thirc xay ra khi va chi khi #, M , G thang hang theo tht tu.
Lai do M €(Oxz) nén S dat gia tri nho nhat khi va chi khi M 1a giao diém cta duong thing
GH véi mat phing (Oxz) .
x=1+3¢
Dudng thang GH ¢6 phuong trinh { y =2+ 3¢ ; mat phang (Oxz) ¢6 phuong trinh y =0.
z=1-2¢

M e GH = M (1+3t;2+31;1-21).

Me(Oxz):>2+3t=0<:>t=—§.
Vay M[—I;O;%j.

Trong khong gian véi hé toa d0 Oxyz, cho mit cau (S): X+ +2°=2x—4y-4=0 va hai
diém A(4;2;4), B(1;4;2). MN la day cung cua mat cau thoa min MN cung hudng voi
ii = (0;1;1) v MN =4+/2 . Tinh gi tri 16n nhat cua |AM —BN|.

A. /41, B. 42 . C.7. D. V17 .
Loi giai
Chon C
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CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

4

Tam 7(1;2;0), ban kinh R =3.

Taco IA= 3;0;4)= 14=5, IB = (0;2;2)= IB= 2\/5 nén diém A(4;2;4) nam ngoai mit

cau (S) vadiém B(1;4;2) ndm trong mit cau (S).

Do MN cung huéng véi i = (0;1;1) suy ra W:(O;k;k),k >0 do MN =442 suyra
MN =(0;4;4).

Goi A'=T_;(A),suyra A =(4;6;8). Khi d6 AMNA' 1a hinh binh hanh nén AM = A'N

Ta co |AM —BN| = |A'N—BN| < A'B, dau bang xay rakhi 4, N, B thang hang <> N la giao

diém cua mat cau voi duong thang A'B. .

A'B=(-3;-2;—6) suyra A'B = \/(—3)2 +(2)*+(=6)’ =7.Vay |AM —-BN| =A'B=7.
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