| CHUONG |

CHUYEN DPE N — PHUONG PHAP TOA PO TRONG KHONG GIAN

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAIl: PHUONG TRINH MAT CAU

<0> HE THONG BAI TAP TRA LOI NGAN

Cau 1:

Cau 2:

Cau 3:

Trong khong gian Oxyz , cho mat cau (C) tam 1(2;1-3) va di qua M (1;,—1,-5) c6 phuong trinh
(C):2x* +2y? +272* +ax+by+cz+d =0. Gia tri biéu thac T =a+b—c+d bang bao nhiéu?
Loi gidi

Tra loi: —14
Mt cau (C) c6 tam 1(2;1;-3), ban kinh 1M :\/(1—2)2+(—1—1)2+(—5+3)2 =3.

Phuong trinh mat cau (C): x? + y* + 22 —4x—2y+62+5=0
& 22X +2y* +27° —8x—4y+122+10=0.
Suyraa=-8, b=-4,c=12, d =10.
Vay T =-8-4-12+10=—-14.
Trong khong gian Oxyz , cho diém A(L;0;2) va B(0;2;1). Biét mat cau duong kinh AB c¢6 dang
(C):(x—a)*+(y—b)?+(z—c)® =d. Tinh gia trj biéu thic T =2a—b+4c+2d .
Loi gii
Tra loi: 9

. 1.3 .
Mat cau (C) co tdm '(?LEJ la trung diém AB.

Bén kinh IA:\/(l—%j +(o—1)2+(2_§j _V6

2

T GE A . 3 3
Phuong trinh mat cau (C): X_E +(y=-)°+ Z_E =5

Suy ra a:i, b=1, C=§, d :E.
2 2 2
Vay T =2.1—1+4.§+2.§=9.
2 2 2

Trong khong gian Oxyz, mat cau c6 tdm 1(12;,-1) va tiép xic véi mat phing
(P):2x—2y—z—-8=0 c6 phuong trinh (C): x* +y* +2° —2ax—2by —2cz+d =0. Tinh gia tri

cua biéu thac a+b+c+2d.
Loi gidi
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Céau 4:

Cau 5:

Cau 6:

Cau 7:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Tra loi: —4
Bén kinh mat cau la:

2-4+1-8|

r=d(I;(P :—| =3.

( ( )) NA+4+1
Phuong trinh mat cau (C):(x—1)"+(y—2)? +(z+1)" =9.
X4y 477 -2x—4y+22-3=0.
Suyraa=Lb=2c=-1d=-3.
Hay a+b+c+2d =1+2+(-1)+2.(-3)=—4.

Trong khong gian véi hé toa d Oxyz , cho 1(0;2;3). Tinh ban kinh mat cau tam | tiép xdc voi
truc Oy .
Loi gidi
Tra loi: 3
Goi H hinh chiéu vuéng géc cua | 1éntruc Oy = H (0;2;0).
M3t cau tdm | tiép xdc véi truc Oy nén mit cau c¢d ban kinh R=1H =3.
Trong khong gian véi hé toa 4 Oxyz, goi (S) 1a mat cau di qua hai diem A(3;-12),B (11 -2)
va 6 tam thudc tryc Oz . Ban kinh cia mat cau (S) 1a R. Giatri R® bang?
Loi gidi
Tra loi: 11
Goi tam cua mat cau 1a 1 (a;b;c). Vi 1 €Oz nén 1(0;0;c).
Mt ciu di qua A, B nénco IA=1B < IA? = IB? < 9+1+(c—2)" =1+1+(c+2)" =c=1.
Ban kinh mit cAu R=1A=+/11.
Trong khdng gian voi hé toa do Oxyz, cho diém A(2;0;0), B(0;2;0), C(0;0;2), D(2;2;2).
Mit cau ngoai tiép ta dien ABCD ¢4 tam la 1 (a;b;c). Tinh gia tri biéu thac T =a—b—2c.
Loi giai
Tra loi: -2
Phuong trinh mdt ciu ngoai tiép t¢ dién ABCD c¢6 dang (S):

X2 +y?+22 —2ax—2by—2cz+d =0; véi a®+b*+c*—d >0.

Vi mat cau (S) di qua cac diém A, B, C, D néntacé hé phuong trinh

4—4a+d =0
4—4b+d =0 d=0

& .Suyra I(LL1) nén T=a-b-2c=-2.
4—-4c+d =0 a=b=c=1

12—4a —4b—4c+d =0

Trong khdng gian véi hé truc toa do Oxyz , cho hai diem A(L0;-3), B(-3;—2;-5). Biét ring

tap hop cac diém M trong khéng gian thoa mén dang thic AM?+BM? =30 la mot mat cau
(S). Tim ban kinh R ctia mat cau (S).

Léi gidi
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Céau 8:

Cau 9:

Céau 10:

CHUYEN PE N — PHUONG PHAP TQA PO TRONG KHONG GIAN
Tra loi: 3
Goi toa d¢ diém M (x;y;z). Khidé AM?+BM? =30
N (x—l)2 +y?+(z +3)2 +(x+3)2 +(y+2)2 +(z +5)2 =30
& 22 +2y* +27° +4x+4y +162+18=0
SX+y +27+2x+2y+82+9=0
& (x+1)° +(y+1)° +(z+4)" =9 1a phuong trinh cta mat cau (S), c6 tam I (-1-1-4) va
ban kinh R =3.
Trong khong gian véi hé truc toa do Oxyz, cho tur dién déu ABCD c6 A(0;1;2) va hinh chiéu
vudng goéc cua A 1én mt phang (BCD) la H(4;-3;—2). Tam mat cau ngoai tiép tu dién
ABCD la I (a;b;c). Tinh gia tri biéu thic T =a® +b? +¢?.

Loi giai
Tra 1oi: 14
Goi I (a;b;c)= IA=(-a;1-b;2—c);IH =(4-a;-3-b;—2—-c)
Do ABCD la tir dién déu nén tdm | caa mit cau ngoai tiép tring véi trong tam tu dién
Nén IA+1B+1C+1D=0= 1A+3IH =0 = IA=-3IH (Vi H la trong tam tam giac BCD)
—a=-3(4-a) a=3
Tur do ta c6 hé phuong trinh{1-b=-3(-3-b) = b=-2 = 1(3,-2;-1).
2-c=-3(-2-c) [(c=-1
Vay T =a’+b* +¢° =14
Cho hai diém A, B ¢6 dinh trong khong gian c6 do dai AB 1a 4. Biét rang tap hop cac diém M
trong khong gian sao cho MA=3MB la mét mat cau. Ban kinh mat cau dé bang
Loi gidi

Tra loi: 1,5
Ta c6: MA=3MB < MA' =9MB < (MI +1A) =9(MI +IB)

< IA*-91B” +2MI (1A-91B) =8MI” (1)

Goi | thoa mén TA—91B =0 <> BI = - AB nén IB= ;1A=
8 2 2
Tur (1) suy ra < 8MI*=18 < MI :g suy ra M thudc mét cau (S) c6 tam la | va ban kinh
R=13.
2

Trong khong gian Oxyz , c6 tat ca bao nhiéu gia nguyén cia m dé

X +y?+2°+2(m+2)x-2(m-1)z+3m*—5=0 1a phuong trinh mot mat cau?
Loi giai

Tra loi: 7

Phuong trinh da cho 14 phuong trinh mat cau khi va chi khi
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Céu 11:

Cau 12:

Cau 13:

Cau 14:

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

(m+2)2 +(m—1)2—3m2+5>0
-2m-10<0

@—1—Jﬁ<m<1+m

Theobaira mell =>m= {—2;—1;0;1;2;3; 4} = c6 7 giatricia m nguyén thoa man bai toan.

Cho phuong trinh x? +y? + 2% —4x + 2my +3m> —2m =0 véi m latham sé. Tinh tong tat ca cac
gia tri nguyén cua m dé phuong trinh da cho 1a phuong trinh mit cau.
Loi giai
Tra loi: 1
Gia sit x>+ y* + 2% —4x+2my+3m> —2m =0 1a phuong trinh mit cau.

KMdé@nmﬂc@lauz—mﬁyvaMnmm1R:meﬁ—pm%am):¢amham+4.

V6i dieu kien—2m* +2m+4 >0 < me(-1;2).
Do me¢ :>me{0;1}.
Vay tong tat ca c4c gié tri nguyén caa m bang 1.
Trong khong gian Oxyzco tit ca bao nhiéu gid tri nguyén m dé phuong trinh
X2 +y? + 2% + 4mx + 2my — 2mz + 9m? —28 =0 1a phuong trinh mat cau?
Loi gidi
Tra loi: 7
Tacd x* +y® + 2% +4mx+2my —2mz +9m* —28 =0

<:>(x+2m) (y+m) +(z— m) =28-3m°

()laphuongtrmhmatcau <28-3mM° >0 — ‘/ <m< /?

Do m nguyén nén me {-3;-2;-1;0;1;2;3}.

Vay c6 7 giatricia m thoa man yéu cau bai toan.
Trong khong gian Oxyz, xét mat cau (S) c6 phuong trinh  dang
x* +y® +2° —4x+2y—2az+10a=0. C6 bao nhiéu gié tri nguyén ciia tham sé a dé (S)co chu
vi duong tron 16n bang 8x
Loi giai
Tra loi: 2
8n

Puong tron 16n ¢6 chu vi bang 8 nén béan kinh cua (S) la P 4.
T

Tir phuong trinh ciia (S) suy ra ban kinh caa (S) Ia v22+12 +a>-10a .

a=-1

Do dé: \22+1%* +a% —10a = 4 < .
a=11

Cho phuong trinh x* + y? + 2> + 2mx—4y +6mz+m?+4=0 (M la tham s6 va m<0). Trong
tat ca cac mat cau co thé co duoc véi mdi gia tri cia M, viét phuong trinh mat cau co dién tich
13 36z . Tinh P=m?+2024
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Céu 15:

Céau 16:

Cau 17:

Céau 18:

CHUYEN PE N — PHUONG PHAP TQA PO TRONG KHONG GIAN
Loi giai

Tra loi: 2025
Tacdé A=—m;B=2;C=-3m;:D=m?+4
Tacd r’=A*+B*+C*~-D=m*+4+9m*—m’ -4 =9m"
Lai 6 S =471’ =479m° =367 ©m’> =+1=>m=—-1= P =m*+2024 = (-1)* + 2024 = 2025 .
Trong khong gian véi hé toa do Oxyz , cho diém M (1;-2;3) va I la hinh chiéu vuong goc cuia
M(3;1;2) trén truc Ox. Goi (S) la mat cau cé tam | va di qua diém M .

Do dai ban kinh mat cau bang
Loi giai
Tra loi: 3

Hinh chiéu vuong goc cua M trén truc Ox 1a 1(1;0;0) = IM =~2>+1*+2% =3

Trong khong gian Oxyz , mit cau (S)c6 tam la diém A(L2;-3) va di qua diem B(3;-2;1). Goi
M (Lb;-3) 1a diém thudc mat cau biét bell .
Tung d6 diém M c6 gia tri bang
Loi gidi
Tra loi: 8
Mat cau (S)di qua B(3;-2;1)nén ban kinh R=AB

& R=y(3-1) +(-2-2) +(1+3) < R=6
Véy phuong trinh ciia mat cau (S)Ia: (x—l)2 +(y—2)2 +(z +3)2 =36.
Thay toa do diém M (1b;-3) vao phuong trinh mat cau (S), ta co:

—2= =
(1-1)" +(b-2)" +(-3+3) =36 = (b-2)° =36@B_2:6@[E::

Vi b>0 nénnhin b=8.
Trong khong gian véi hé toa dd Oxyz, cho hai diém M(1;2;3), N(3;-2;-5). Mit cau (S) c6
dudng kinh MN ¢6 phuong trinh dang (x—2)* +(y —a)* +(z—b)* =c. Khi d6 a+b+c bang
Loi gii
Tra loi: 20
) UUw
+)Ta c0 toa do trung diém | cia doan MN la 1(2;0;-1) va MN =(2;-4;-8)

— MN =/4+16+64 = /84 = 2421
+) Suy ra phuong trinh m3t cau duong kinh MN 1a: (x—2)* +y* +(z+1)* =21
+) Vay a+b+c=0+(-1)+21 =20

Trong khong gian vai hé toa @ Oxyz, cho diém A(l; 2;4)vé A'la hinh chiéu vuéng goc cua
A trén mat phing Oxy. Mit cau (S) c6 duong kinh AA' ¢6 phuong trinh dang
X +y*+z° +ax+by—4z+d=0.Khi d6 a+b+d bang

Léi gidi
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Céu 19:

Céau 20:

Cau 21:

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

Tra loi: -1
+)TacOtoaddcia A' 1a A'(12;0) = toa dd trung diém | ciia doan AA'la I(1;2;2)
uuu

06 AA'=(0;0;4) = AA'=J0+0+4% =4
+) Suy ra phuong trinh mt cau duong kinh AA'1a: (x —1)* +(y —2)* +(z—2)* = 4
ol +y’+2° -2x—4y-4z+5=0

+)Vay a+b+d =(-2)+(-4)+5 =-1

Trong khong gian véi hé toa do Oxyz , cho mat cau (S) co tam 1(2;—4;3) va tiép xdc véi truc
Ox . Ban kinh ctia mat cau trén bang
Loi giai
Tra loi: 5
Goi R laban kinh ciia mat cau (S) va H 1a hinh chiéu cia | trén truc Ox suy ra H (2;0;0)

VA R=1H = /(2-2)° +(0+4) +(0-3)" =5.
Mt ciu (S) c6 tm | (2;—4;3) va ban kinh 2 R =5.

Trong khdng gian véi hé toa d6 Oxyz, mit cau (S) c6 ban kinh bang 2, tiép xtc véi mat phang
(Oyz) va co tdm nam trén tia Ox. Hoanh do cua tdm mat cau (s) la
Loi gidi

Tra loi: 2
Goi | latam mat cau (S). Vitam | nam tréntia Ox nén 1(a;0;0), (a>0).
Vi mit cau (S) c6 ban kinh bang 2, tiép xdc véi mét phang (Oyz) nén ta co:

a a=2
d(l,(Oyz))=2<:>¥=2<:>|a|:2<:> fe o
Do a>0 néntanhan a=2, loai a=-2. Suy ramit cau (S) c6 tam 1(2,0,0).

Mat cau (S) c6 tam 1(-12;3) va c6 ding mot diém chung véi mat phing (Oxy). Goi mot giao
diém cua mat cau (S) véi truc Oz 1a A(a;b;c) (c>1). Téng a+b+c bang
Loi gidi
Tra loi: 5
Taco (Oxy):z=0.
Mit cau (S) c6 diing mét diém chung véi mat phang (Oxy) <> R=d(1,(Oxy))=3.
Suy ra (S):(x+1)2 +(y—2)2 +(z—3)2 =9.
Cho x=y=0=12+2%+(z-3) =9@{§fl

Vi ¢ >1nén A(0;0;5)=a+b+c=5.
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Cau 22:

Céau 23:

Céau 24:

Cau 25:

CHUYEN PE N — PHUONG PHAP TQA PO TRONG KHONG GIAN

x=1+2t

Goi | la giao diém cia dudng thang d:1y=-2—t va mat phang (Q):x+y+z-3=0. Ban
z=t

kinh ctia mét cau (S) c6 tam | vatiép xtc véi mt phang (P):2x—y+2z=0 béing
Loi gidi

Tra loi: 6

Taco l ed = I (1+2t;-2-t;t).

Vil=dn(Q)nén I e(Q)=1+2t-2-t+t-3=01t=2.

Suy ra 1(5;-4;2).

Mat  cau () tigp  xGc Vo mit  phang (P):2x—y+2z=0

[2:5-(-4)+2-2 6

J2 +(-1) +22

< R=d(I,(P))

Phuong trinh mdt cau tam 1(L—2;3), tiép xdc véi truc Oy c6 binh phuong cua ban kinh la
Loi giai

Tra loi: 10

Vi mit cu tiép xdc véi truc tung nén ban kinh R =12 + 3% =+/10.

Xx+1 y-2 z+3

1 -1

mit cau tdm | , tiép xtic voi d c6 ban kinh 1a (1iy gia tri gin dung dén hang phan tram)

Loi giai

Cho diém 1(-3;1;4) va dudng thang d ¢ phuong trinh . Phuong trinh

Tra loi: 5,48

Vi mat cau tiép xdc véi d nén ban kinh R=d(1,d)=1H véi H lahinhchiéucua | 1&nd.
Vi Hed néngoi H(2t-Lt+2,-t-3) ma IH Ld nén IHu, =0.

Taco IH(2t+2;t+L—t-7);u, (2L -1)

Suyra dt+4+t+1+t+7=0ct=-2= IH(-2-1L-5) = R=4+1+25=+/30 ~ 5,48,

Cho duong thang d :XT+l =%= 222 va diém 1(0;0;3). Mat cau (S) cotam | vacat d tai
hai diém A, B sao cho tam giac IAB vudng tai | . Dién tich tam giac IAB bang
Loi giai
Tra loi: 1
| d
A H B
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Céau 26:

Cau 27:

Cau 28:

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

Puong thing d di qua M (=10;2) vaco VTCP u(L2;2).

Do do: W(—l;o;—l):[G,W}z(—z;—lﬁ),suy ra d(l,d)=w=1.
u

Vi tam giac |AB la tam giac vudng can tai | nén IBA =45°.

Khi d6 tam giac IBH la tam giac vudng céan tai H .

= IB=IH2 & R=+v2d(l,d) & R=+2.

SAIAB:%IA.IB:%(\/E)Z:I

Goi d la giao tuyén cia hai mat phang (P):x—2y+z-9=0, (Q):2y+z+5=0. Mt cau
(S) cotam 1(1;1;1) cat d tai hai diém phan biét A B sao cho AB =16. Ban kinh cua mit cau
(S) bang

Loi giai
Tra loi: 9
(P) co vecto phap tuyén fi,(1;—2;1), (Q) c¢6 vecto phap tuyén f,(0;2;1) nén d c6 vecto chi
phuong G =[f,;A,]=(-4;-1;2).
d di quadiém N (14;0;-5) = IN =(13;-1,-6) = IN,0 | = (-8;~2;-17)

Khoang cach tir | dén d la

Goi  lahinh chiéu cua | trén la trung diémcua  va
Ban kinh mat cau la

Tinh ban kinh mét cau (S) c6 tam 1(L-12), biét mat phang (P):4x+3y+12z+1=0 cat mat
cau theo mot giao tuyén 1a duong tron co dién tich bang 167 . (Iam tron dén hang phan tram)
Gia tri bang
Lo gidi

Tra loi: 4,47

4-3+12.2+1
d(|;(P))=—| |=2.

V4 +37 +12°
Tacd S=ar’ <16r=ar’<r=4.
R, =02 (1;(P))+r? =+/2" +4* =25 ~ 4,47

Mat cau (S) cotam 1(2;3;—-1) vaban kinh R, biét mat phang (P):9x+12y+8z+5=0 cat mit

cau theo maot giao tuyén 1a duong tron c6 ban kinh r =m-+1. Tim téng cac gia tri nguyén cua
tham s6 m dé ban kinh mit ciu nhé hon 5.
Gia tri bang
Lo giai
Tra loi: 3
Taco: r=m+1>0<m>-1
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Céu 29:

Céau 30:

Céau 31:

CHUYEN PE N — PHUONG PHAP TQA PO TRONG KHONG GIAN

4(15(P)) = 9.2+12.3+8.(—1)+5| s
’ J9? +12% .82 '

Taco

0<R, <5<3\/d2(l;(P))+r2 <5 F+(m+l) <25 m?+2m-15<0& -5<m<3.

Két hop diéu kién ta dugc: ~1<m<3.Ma mel nén me{0;1;2}.
Tong cé4c gia tri nguyén cia m bang 3.
Goi I(m;n;p) la tam cua mat cau (S) di qua 4 diém M (2;2;2), N(4;0;2), P(4;2,0) va
Q(4;2;2).Khido T =2m+n-3p bang

Loi giai
Tra loi: 4
Goi phuong trinh mit cau (S): x* + y* + 2% —2ax—2by —2cz+d =0, (a2 +b®+c¢*—d >0) :
Do M(2;2;2)e(S) < —4a-4b—4c+d =-12 (1)
N (4;0;2)e(S) < —8a—4c+d =—-20(2)
P(4,2,0)e(S)< -8a—4b+d =-20(3)
Q(4,2,2)e(S) < —Ba—4b—4c+d =-24(4)
Gidi hé (1), (2), 3), (4 tacd a=3, b=1, c=1, d =8, suy ramt cau (S) co tam 1 (3;1;1)
Khid T=2m+n-3p=23+1-3.1=4
Cho 3 diém A(2;0;1), B(10;0),C (L,1;1) va mat phang (P): x+ y+ z- 2= 0. Phuong trinh mt
cau di qua 3 diém A, B,C va c6 tam thuoc mit phang (P)co ban kinh la

Loi giai
Tra loi: 1
Goi | (a;b;c)la tm mit cau di qua 3 diém A, B,C.
khids 1A 18— 1co |A 718

}IA? = IC?

(a- 2+ b%+ (c- 1) = (a- 1)+ b2+ ¢?
(a- 2+ b%+ (c- 1) = (a- 1)+ (b- 1)+ (c- 1Y

Do tdm ciia mat cau thuoc mat phang (P)nén a+ b+c- 2= 0.

o]
i

Ta c0 h¢ phuong trinh:

%a+c:2 ) ;azl
ta- b=1 U ib=0.
¥a+ b+c=2 %czl

Bén kinh cua mat cau 1a; R= IA=1.

2

Cho 3 diém A(0;8;0),B(4;6;2),C(0;12;4). Phuong trinh mit ciu di qua 3 diém A,B,C va co
tam 1 (a;b;c)thuoc mat phang (Oyz). Khi do, a+ b+ c= .....

Léi gidi
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Céu 32:

Cau 33:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Tra loi: 12
Do tdm | thudc mat phang (Oyz) nén 1(0;b;c)P a= 0.

Mit cau di qua 3 diém A, B,C nén IA= IB= |c0§

(b- 8Y +c?= 4>+ (b- 6) + (c- 2)2fJ ib=
(b- 8)° +c?= (b- 12)' + (c- 4) c
Vay tdm 1(0;7;5). Nén a+ b+ c=12.

o]
i

Cho cac diém A(1;3;1); B(3;2;2) . Ban kinh mat ciu di qua hai diém A, B va tam thuoc truc Oz
bang (Iam tron dén hang phan trim)
Loi gidi
Tra loi: 3,74
Do tam | thudc truc Oz nén 1(0;0; z)
IA*=1° +3° +(z-1)°
IB*=3*+2°+(z-2)°
Do mit cau di qua 2 diém A,B nén IA=1B
= |IA® = IB?
=P +3F+(z-1)"=F+2°+(z2-2)*
&21=6<12=3
= 1(0;0;3);R* = IA> =14
— R=414~374

x-1 y-2 z-3

Cho cac diém A(0;1;3) va B(2;2;1) va duong thing d : . Ban kinh mat cau

-1 -2
di qua hai diém A,B va tdm thudc duong thang d bang (Iam tron dén hang phan tram)
Loi giai
Tra loi: 2,29
Do tam | thudc truc Oz nén I (0;0;2)
q: x—1: y—2: z-3
2 -1 -2

x=1+2t
Phuong trinh tham sé ciia d:{ y=2—t

z2=3-2t
Goi | la thm cua mat cau, do | thugc d nén | (1+2t;2 - t; 3 - 2t)
Ta co:

IA? = (1+2t)° +(2-t—-1)° +(3—2t —3)* =9t* + 2t + 2
IB> =(1+2t-2)* +(2—-t-2)*+(3-2t-1)* =9t* -4t +5
Do mat cau di qua 2 diém A,B nén IA=IB

= IA* = IB?

=0t? +2t+2=9t> -4t +5

st=1/2
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Cau 34:

Céau 35:

Cau 36:

CHUYEN PE N — PHUONG PHAP TQA PO TRONG KHONG GIAN

= 1(2;3/2;2);R* = IA> =21/ 4
J21

—R=Y%"~229
2

Trong khong gian véi hé truc toa do OXyz, cho mit cau (S) co tam / (a;b;c) nam trén duong
thang (d) ; XI = yT—l = % va tiép xac véi hai mat phang (P) 12X —-2-4=0,
(Q):x -2y -2=0.Tong P= a+ b+ c bang

Loi giai
Tra loi: 6
Goi tam mit cau 1a | (a; a+J;a+2) e(d). Do mat cau tiép xdc Véi (P) va (Q) nén
o(15(p)) =3 (1:@),
2a-a-2-4 ‘a—z(a+1)—2‘

% %

Témmatcéulal(]; 2: 3):>P —6

Suy ra

@‘a—B‘z‘—a—4‘<:>a=1.

Trong khong gian véi hé toa dd Oxyz, mat cau (S) ¢ tm thudc Ox va tiép xtc véi hai mit phang
(P):x+2y+2z-1=0,(Q):x—2y—2z+3=0c6 ban kinh R bang (két qua lam tron dén hang

phan trim)
Léi gidi
Tra loi: 0,67
Goi 1(a;0;0) la tam ctia mat cau (S). Ta co d(l;(P))zd(I,(Q))(@@— |a;3| a=-1
Khi d6, ban kinh cia mit cau (S)la R =d(l;(P))=|a%=§

x-4 y-1 z+5
-1 -2

va

Trong khéng gian Oxyz, cho hai dudng thang A, :

_X—2_y+3_Z Ko 2 ey A gk . ri oo . \ 2 N .
A, o "3 "1 Trong tat ca mat cau tiép xdc vai ca hai duong thang A va A, . Goi (S)

1a mat cau cd ban kinh nho nhét. Dién tich cua mit cau d6 cd két qua 1a ( 1am tron dén hang phan
truc)
Loi gidi
Tra loi: 18,8
Ta dé dang kiém ching dugc A, va A, chéo nhau
Vi mit cau (S)tiép xtc véi hai duong thang A,, A, va c6 ban kinh nho nhat. Suy ra mat cau
(S) la mat cau duong kinh AB (véi AB 1a doan vudng goc chung cia A, A,)
Taco: A, di qua M (4;1;,-5) vaco VTCP u, =(3;,-1-2)

A, di qua N(2,-3;0) vaco VTCP u, =(1;3;1)
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Céau 37:

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

Suyra d(A,,A,)= ‘[UANUAZ]'MN‘ =26

[o0]

d(A,A
Vay ban kinh R:%:¥

= /6 . Dién tich mit cau (S)la S=7R*=67~188

Trong khong gian véi hé toa d6 Oxyz, cho hai duong thing d1:l4=—=— va

dz:x—2_l_z+10

4 2 -3
mat cau tiép xdc véi ca d,va d,. Gidtri T =a® —b+cco két qua la

. Goi (S) la mat cau tam 1 (a;b;c) co ban kinh nhé nhat trong s6 cac

Loi giai
Tra loi: -4

®
d,

Goi (S) lamat cau tam I, ban kinh R tiép xtic véi d, va d, lan luottai M va N .

Suyra IM Ld, va IN Ld,. Khidotacd IM+IN >MN <:>2RZMN<:>R2M—2N.

Dé ban kinh R dat gia tri nho nhat thi MN  dat gié tri nho nhat hay M, 1, N thang hang.
D& nhan thdy d,va d, chéo nhau. Suy ra MN 1a doan vuéng géc chung cua d, va d,. Khi do.
Mit cau (S) la mét cau duong kinh MN .

X =—4t
Thatvay,tacé d,:qy=3+t c6VTCP @:(—4;1;3). Med, = M (—4t;3+t;4+3t).
z2=4+3t
X=2+4t
d,:qy=—-2t'"  ¢6VTCP u, =(4;-2;-3). Ned,= N(2+4t’;-2t;-10-3t")
z=-10-3t'

Suy ra MN = (2+4t'+4t;—3-2t' —t;-14-3t' - 3t)

[MN Ly, [MNu, =0 (271+26t=-53 [t'=-1=N(-2;2;-7)
Coy__. & & . =
MN L u, MNu, =0  [29t'+27t=-56  |t=-1=M(4;2;1)
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Céu 38:

Céau 39:

CHUYEN PE N — PHUONG PHAP TQA PO TRONG KHONG GIAN

a=1
Vi mit cau (S) la mat cau duong kinh MN suy ratam 1(1;2;-3) hay {b =2
c=-3
Vay T =a’-b+c=1"-2+(-3)=—4.
x=1-t
Trong khong gian Oxyz, cho duong thing d:{y=mt,(meRteR)va mai cau
72=2

(S):x*+(y—2)° +(z+2)" = 25. Biét duong thang d khéng cit mat cu (S).
S6 gié tri nguyén duong m tuong tng bang
Loi giai
Tra loi: 0
Goi M (1-t;mt;2)ed la giao diém (néu o) cta duong thang d va mat cau (S).
Thay diém M (1—t;mt;2) vao phuong trinh mat cau, ta cd: (1-t)" +(mt—2)° +(2+2)" =25
S 1-2t+ +m’t’ —4mt+4-9=0< (m* +1)t* —2(1+ 2m)t-4=0(1)
Dé duong thang d khong cit mat cau (S) khi
Al <0< (1+2m)° +4(m?* +1) <0
Sl+4m+4m® +4m® +4<0
< 8m?+4m+5<0(VN)

sSmed

x-1 y+4 z+3
1 3
Khoang cach ngan nhat tir tam mit cau (S) dén duong thang d bang(lam tron két qua dén hang

Cho mit cau (S):(x—1)2+(y+2)2+(z—3)2=16 va duong thang d:

phan trim)

Lo gidi
Tra loi: 3,38
Mat cau (S) c6 tam 1(1;,-2;3), ban kinh R=4

Thay tam | (1; —2;3) vao phuong trinh duong thang d , ta duoc: % * % # g
Nén tam 1(1-2;3) khong thudc duong thang d .
Chon M (L-4;-8)ed = IM = (0;-2;,-6)= | IM,u; | = (0;-12,4).
IM,ug || [0? +(—12)° + 4
Vay d il — ] o2 ~3,38
’ ‘ud‘ V22 412 4+ 32
X=2+t
Cau40: Cho mit ciu (S):x*+y*+z°2-2x+4y—6z+5=0 va duong thing d:{y=-1+t,
z=2+mt
(meR,teR).Biét d cit mat ciu tai hai diém A, B phan biét va d6 dai AB=6.
Page 13
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Céau 41:

Cau 42:

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

S6 gia tri m nguyén thoa dé bai la
Loi giai

Traloi: 0
Mit cAu c6 dang: (S):(x=1)" +(y+2) +(z-3) =9 vatam 1(1;-2:3), bankinh R=3
Chon M (2,-12)ed = IM =(L1-1)= [W @} =(m+1-m-10)
. ‘[W@] \/(m+1)2+(—m—1)2+02 J2m? +4m+2
Tacod, ., =——== =
‘Ud‘ J2+m? J2+m?

2 2
Vi d cit mit cau tai hai diém A, B phan biét nén R* =d(ﬁd)+£@9=2m+—4”;+2+9
D4 2+m 4

2m’ +4m+2 27
2+m’
Vay khéng c6 gia tri tham s6 m thoa dé bai.

<19m? —16m+ 46 = 0 (v0 nghiém)

Trong khong gian véi hé toa do Oxyz, cho mét cau (S) di qua 4 diém c6 toa do lan luot la
A(2;0,0), B(-10;1), C(0;0;3), D(LL-1). Tam cua mat cau (S) la I(a;b;c). Tinh gia tri
cua biéu thic T =4a+b—c.

Loi giai
Tra loi: 3
Goi phuong trinh tong quat cua mat cau (S): x* +y? +z* —2ax—2by —2cz+d =0

Thay toa do 4 diém vao phuong trinh mat cau, ta dwoc hé phuong trinh:

4—-4a+d=0 —4da+d=-4
1+1+2a-2c+d =0 2a—-2c+d =-2
o
9-6¢+d=0 —-6c+d=-9
1+1+1-2a-2b+2c+2d =0 -2a—-2b+2c+2d =-3
_u
14
p-27
ol ¥ 1 saiboc-all T 19 g4
_Q 14 14 14
14
qg-_8
7

Trong khong gian véi hé toa o Oxyz , phuong trinh mat cau (S)co tam 1(13;2) vaco mot tiép
tuyén la duong thang A :XT_1 = yT—l = il c6 dang x* +y* + 2% —2ax—2by —2cz+d =0. Tinh

T=a+b+c—-d.
Loi giai

Traloi: 0
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CHUYEN PE N — PHUONG PHAP TQA PO TRONG KHONG GIAN

, \ 2 Mo(l;l;O)EA .
Ta c6 dudng thang A B . Suy ra MM, =(0;-2;-2).
VTCP 0 =(L1-1)
a, MM /
Vi A la mot tiép tuyén ciia mat cau (S)nén R= d(M,A)J[ m 0} = \;34 =22
a

Khi d6 phuong trinh mat cu (S) c6 dang: (x-1)"+(y—3)° +(z-2)" =8

Il
o M w -

SX 4y +7°-2x—6y—-47+6=0=> =T=a+b+c-d=0.

o o0 T o
I

Cau 43: Cho diém 1(0;0;3) va dudng thang d :XT+1 :%:%2. Tim ban kinh mit cau (C) c6 tam |

va cat duong thang d tai hai diém A, B sao cho AB =6 (két qua lam tron dén hang phan trim)

Loi giai
Tra loi: 3,21
.-"'-.. B h -\-"\-\._\
/ N
"'r \"'.
III Il|
| ——— T — \
- | -
I::-\._ . T . .-'J
e : ]
I'I'. g | .'III
N, | o/ d
_"‘..: — — — H_' —_——— e
A B
— -

* Goi H(-1+t;2t;2+t)ed 1a hinh chiéu vudng goc ctia | 1én duong thing d
= IH =(-1+t;2t;-1+t)

* Ta ¢6 vecto chi phuong ciia d : U = (L21) va1H Ld

:>m.l]=0<:>—1+t+4t—1+t:0<:>—2+6t:0<:>t=%:H(—

SR OROREE S

2
Vay ban kinh cua cdu: R=IA=IB=+/IH?+HA? = [%J +3° =@z3,21

:

w|~

w|nN
w| N
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Cau 44:

Cau 45:

Cau 46:

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

Trong khong gian véi toa d6 Oxyz , cho mit cau (C) :(X - 1)2 +(y - 2)2 +(Z +3)2 =11. Puong
thing d 1a tiép tuyén cia mit ciu (C) tai diém A(2;1,0) c6 vecto chi phuong la u, = (-1 b;c)

va vudng goc v6i duong thing A Xi_l = % _Z 1 2 . Tinh gia tri b+c (két qua 1am tron dén hang

phan tram).
Léi giai
Tra 16i: 0,71
Mit cdu (C) co tam 1 =(12;-3), khi d6 1A=(L-13)
Puong thang A c6 vecto chi phuong Q =(12;1)
Do d la tiép tuyén cta mat ciu tai diém A(2;1,0) nén 1Au, =0< -b+3c-1=0

Lai c6 d vudng goc v6i duong thing A nén u,.u, =0< 2b+c-1=0

-b+3c-1=0

2

Ta c6 hé phuong trinh = /
2b+c-1=0 3

7

Vay b+c:gzo,71.

Trong khéng gian Oxy, tong tit ca bao nhiéu sé tu nhién cua tham s6 m d phuong trinh

X’ +y* +2°+2(m—2)y—2(m+3)z+3m’* +7=0 la phuong trinh cua mot mt cau.

Loi gidi
Tra loi: 6
a=0
. |b=m=2
Ta co: c:—(m+3)
d=3m>+7

Phuong trinh trén 1a phuong trinh mat cau khi:
@’ +b*+c*—d>0 <:>(m—2)2+(m+3)2—(3m2+7)>0
&2+ 2m+6>0 < 1-+7 <m<1+47.
Ma me¥ =me{0;1;2;3} . Nén 0+1+2+3=6
Trong khong gian Oxyz, cho diém A(1;m;1) va mat cau (S) c6 phuong trinh
x*+y’+2°-2y+4z-9=0. Tap cc gia trj caa m dé diém A nam trong khdi cau co dang
(;b) v6i a;b 1a cac sb nguyén. Gia tri cua a’ bang.
Loi gidi
Tra loi: -1
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Cau 47:

Cau 48:

Cau 49:

CHUYEN PE N — PHUONG PHAP TQA PO TRONG KHONG GIAN
Mit cau (S) c6 phuong trinh x* +y* +2* -2y +4z-9=0,
biém A(1;m;1) nam trong khdi cau (S) <12 +m* +1° -2m+4.1-9<0 < m* —2m-3<0
ome (—1; 3) .
Vay 4’ =-1
Trong khong gian Oxyz, c6 bao nhiéu gia tri nguyén dwong m dé phuong trinh
x* +y* +2z° —2x—2y—4z+m =0 la phuong trinh ciia mot mat cau?

Loi giai

Tra loi: 5
Taco: x*+y*+z° —2x-2y—4z+m=0 <:>(x—1)2 +(y—1)2 +(z—2)2 =6-—m.
Dé phuong trinh trén 14 phuong trinh mat cau thi 6-m >0 < m<6.

Vay gia tri nguyén duong m can tim 1a 1,2;3;4;5.
Vay ¢6 5 gia tri thoa dé.
Trong khong gian Oxyz, cho mit cau (S) c6 tam I(1,-3;2) va di qua A(5;-1;4) c6 dang
(x—a) +(y=b) +(z—c) = R?. Tinh gié trj biéu thuc T=a+b+c+R®.
Loi gidi
Tra loi: 24
Tam 1(1;,-3;2)

Ban kinh R=TA=16+4+4 =24
Vay phuong trinh mit cau (S): (x—l)2+(y+3)2+(z—2)2 =24.
Taco: a+b+c+R*=1+(-3)+2+24=24.

Trong khong gian Oxyz, cho ba diém A(1;2;-4), B(,-3;1), C(2;2;3). Tinh dwong kinh |
clia mit cau (S ) di qua ba diém trén va c6 tim nam trén mit phing (Oxy) (lam tron két qua dén

hang phan chuc).
Loi gidi
Tra loi: 10,2

Goi tam mat caula: I (

50).

{AI:BIQ \/( 1) +(y-2) +47 = \/(x—1)2+(y+3)2+12

A= 1 sy s a = flx-2) +(y-2) 9
(y-2) +4 =(y+3) +7’ {y2—4y+4+42:y2+6y+9+12
(x- 1) +47 =(x- 2)2+32 x*—2x+1+16=x"-4x+4+9

10y =10
Y
{Zx =—4

x=-2
@{y:l . Suy ra I(-2;1;0)

Vay 1=2R=2\[(-2-1) +(1-2) +4° = 2426 ~10,2.
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CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN

Cau 50: Trong khdng gian Oxyz, cho céc diém A(-2;2;-2), B(3;-3;3) va diém M khong ¢b dinh

Cau 51:

Céau 52:

2

trong khong gian thoéa man % =3 Khi d6 d6 dai OM 16n nhat bang bao nhiéu? Lam tron két

quda dén hang phan chuc.

Loi gidi

Tra loi: 20,8

Goi M(x,' y;z).

Ta co: Ma _2 < 9MA? = 4MB?
MB 3

9| (x+2) +(y-2) +(z+2)" | =4| (x-3)" +(y+3)" +(z-3 |
o xP+y’ +28 +12x 12y +122 =0

Suy ra M thuge mat cau (S) tam I(~6;6;-6) ban kinh R =6+/3.

Khi d6 OM,, =d(0;1)+R =OI+R=6v3+6+3=12320,8.

Trong khong gian Oxyz, khi phuong trinh x° +y° + 2 —2(m+2)x+4my—2mz+7m2 ~1=0

1a phuong trinh mat cdu. Xac dinh m dé mat cau cd ban kinh 16n nhat.
Lai gidi
Tra loi: 2

Phuong trinh x* +y* +2° — Z(m + 2)x +4my —2mz+7m’ —1=0 la phuong trinh mat cAu

<:>(m+2)2+4m2+m2—<7m2—1)>0<:>—m2+4m+5>0 o -1<m<5.

V6i me(~15) taco mat cu ¢o ban kinh 1a R =v—m? +4m+5 = |- (m—2)" +9.

Taco (m-2) 20=—(m—-2) +9<9. e |-(m-2) +9<3.
Vay, ban kinh mat cau 16n nhét bang 3 khi m=2.

Trong khong gian Oxyz, cho diém I(1;-2;3). Goi (S) la mat cau c6 tam I va cét truc Ox tai

hai didm A va B sao cho AB=2+/3. Khi d6, phuong trinh mat ciu (S) co dang la

(x—a) +(y~b) +(z—c) =R, tinh gid trj cua P:%C?

Loi gidi

Swuu tam va bién sogn
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Céau 53:

Cau 54:

CHUYEN PE N — PHUONG PHAP TQA PO TRONG KHONG GIAN

Tra loi: -1,5

A B
Goi H la hinh chiéu vuéng goc cua I Ién truc Ox = H(l;O;O) = IH = \/173
Ma HA :%AB - 3.

Neén ban kinh mat cau can tim1a R=IA =+ IH?+ HA? =4,
Khi d6, phuong trinh mit cau can tim la: (x—l)2 +(y + 2)2 +(z —3)2 =16.
we 1(-2)3 3

Vaygiatricba P=—=——+—=——=-15.
dy gla tn R 4 5
x=1+t
Cho céc diém A(-2;4;1), B(2;0;3) va duong thang d:{y =1+2¢ . Goi (S) & mit cau di qua
z=-2+t
A, B va c6 tam thugc duong thang d . Ban kinh ciia mat cau (S) la R —ab , tinh gié tri caa
P=a+b?
Loi gidi
Tra loi: 6

Tam I ed = I(1+t1+2-2+t).

;;JI:(3+t;—3+2t;—3+t); 1%“}=(—1+t;1+2t;—5+t).

Vi (S) di qua A,B nén ta co:
IA=IB IA* =B’ & (3+t) +(-3+2t) +(-3+1) =(-1+t) +(L+2t) +(-5+1)

uur
©4=0t=0=1A=(3-3-3).

Suy ra, ban kinh mat cau (S): R=1A= \/32 +(—3)2 +(—3)2 =343.
Vay giatricia P=a+b=3+3=6.

Trong khong gian Oxyz, cho dudng thang A:L?:%:% va mat phing

(P):2x—y+z-3=0. Goi mit cau (S) c6 tam I(a;b;c) thudc A va tiép xic voi (P) tai
H(1;-1;0). Khi d6 gia trj a*+b”+¢” bang bao nhiéu?

Loi gidi
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Cau 55:

Cau 56:

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

Tra loi: 14
x=1-2¢

Ta c6: phuong trinh tham s ctia A 1A {y =2t . Vi IeA:>I(1—2t;2t;2+t).
z=2+t

Mit cau (S) c6 tam I(1—-2t;2¢;2+t)eD vatiép xic voi (P) tai H(1;-1;,0) nén ta co:

(2t) +(-1-2t)" +(-2—t)

d(I/(P))ZIHC>‘2(1—2t2)—2t+£2+t)—3‘:\/

22 +(-1) +1°
& (-5t +1)° =6(9t* +8t +5) <> —20* 58t —29=0 < t =-1.
t=—1=1(3;-2;1) =>a=3,b=-2,c=1.
Vay a® +b* +c* =14,
Trong hé truc Oxyz cho trude (don vi trén truc la mét), cho mot tram thu phat song 5G c6 ban
kinh viing phu séng cua tram ¢ ngudng 600m dugc dt ¢ vi tri 1(200;450;60). Tim gid tri lon
nhit cia m (lam tron dén hang don vi) dé mot nguoi dung dién thoai & vi tri
A(m+100;m+370;0) c6 thé sir dung dich vu cta tram noi trén.

Loi gidi

Tra loi: 512
D& mot nguoi dung dién thoai ¢ vi tri A(m+100;m+370;0) c6 thé sir dung dich vu cua tram
thu phat séng 5G cé ban kinh vung phua song cua tram & ngudong 600m dugc dat ¢ vi tri
1(200;450;60) thi IA <600 < (1 -100)" +(m—80) +(~60) <600’

180—-+/712400 <m< 180++/712400
> <m< .

2

< 2m’ —360m—340000< 0 <

. 180++/712400

Vay gié tri 16n nhat caa m 1a > ~512.

x-2 _y-1 z-1
-3 2 2
(Q):x+2y—2z+4=0. Goi mat cau S(I,R) co tam I thuoc A vatiép xtc véi (P),(Q). Khi

Trong khong gian Oxyz, cho dudng thang A: . (P):x+2y—-2z-2=0,

d6 duong kinh cua mat cau c6 gid tri bang bao nhiéu?

Loi gidi
Tra loi: 2
x=2-3t
Ta c6: phuong trinh tham sd cia A 13 {y =1+2t. Vi [e A= I(2—3t,‘1+2t,‘1+ 2t) :
z=1+2t

M3t cau (S) c6 tam I(2—3t,-1+2t;1+2t) thuoc A va tiép xUc V6i (P (Q) nén ta co:
(2-3t)+2(1+2t)-2(1+2t)-2 |(2-3t)+2(1+2t)-2(1+2t)+4

) e e o fertey

Page 20

Swuu tam va bién sogn



Cau 57:

Cau 58:

CHUYEN PE N — PHUONG PHAP TQA PO TRONG KHONG GIAN
o |-3t|=|-3t+6=t=1.
Suy ra mit cau (S) c6 tam I(—1;3;3) va ban kinh R=1.

Vay duong kinh ciia mat cau (S) bang 2.

Cho mat cau (S):(x-1)"+(y+2)"+(z-3)" =25 va duong thing d:

Xx-2 y+4 z-3
2 1 3
Duong thang d cat mat cau (S) tai hai diém phan biét trong d6 M (X, Yy i 2y ) V6i X, >0
Gia trj biéu thac T = x2 + y2 +z2 bang (Lam tron két qua dén hang phan mudi)
Loi giai
Tra loi: 70,5
Thay toa d6 tam | (1; —2;3) vao phuong trinh duong thang d , ta duoc: —% # % #0.

Nén duong thang d khong di qua tam 1(1;,-2;3).

X=2+2t
Ta c6 duong thang d 1<y =—4+t,(teR) v6i M ed < M (2+2t;—4+1;3+3t)
z=3+3t

Thay diém M (2+2t;—4+1;3+3t) vao phuong trinh mt cau (S), ta duoc:
& (2+2t-1)" +(-4+t+2)" +(3+3t-3)" =25
o (2t +1)2 +(t- 2)2 +(3t)2 =25

< 14t2 +5=25
L J0 2./70 J_ 3\/%
=32 M| 2+ ——4
e 0| T 7 7
[ LN {2_£_4_¢_ J_J
7 7 7

2 2 2
Vay x5 +Yo +22 =(2+2\/7%J +(—4+@J +(3+@J ~70,5

Cho 3 diém M (2;3;3), N(2;-1;-1), P(-2;-1;3) va mit phang (a):2x+3y—z+2=0. Phuong
trinh mat cau di qua 3 diém M, N, P va c6 tam thugc mat phang (a)c6 ban kinh la:
Loi giai

Tra loi: 4
Phuong trinh mét cau (S) c6 dang: x* +y® + 2> —2ax—2by—2cz+d =0 Véi
a’+b*+c>—d>0.

4a+6b+6C—d =22
Mit ciu qua M,N,P=4{4a—2b-2c—d =6

4da+2b-6C+d=-14

Mat cau c6 tam 1 (a;b;c) thuoc mat phang (a) = 2a+3b—c+2=0.
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Céau 59:

Céau 60:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
a=2
Giai h¢ ta dugc: <b=-1=1(2;-13).
c=3
Bén kinh cua mat cau 1a; R= IM = 4.

Trong khong gian véi hé toa dd Oxyz, cho hai diém A(3;—2;6), B(0;1;0) va mit cau
(S): (x=1)?+(y-2)*+(z—3)? =25. Mt phang (P):ax+by+cz—2=0 di qua A, B va cit (S)
theo giao tuyén 1a duong tron c6 ban kinh nho nhat. Tinh T=a+b+c=....

Lo gidi

Tra loi: 3

Mat cau (S) c6 tam 1(1;2;3), ban kinh R =5.
Mit phang (P) c6 vec-to phap tuyén fi, =(a;b;c)
Theo gia thiét B(0;1,0)e(P):b-2=0<b=2.
Taco: AB =(-3;3;-6) cing phuong véi U =(1-12)
x=t
— Phuong trinh duong thang AB:{y=1-t
z=2t

Goi r 1a ban kinh duong tron giao tuyén.
K 14 hinh chiéu vuéng goc cua | 1én duong thang AB,

H Ia hinh chiéu vudng gdc cua | 1én (P)

Tacé: K e AB= K (t;1-t;2t) = IK =(t-L-t-1;2t -3)
IK LAB= AB.IK =0=t=1= IK =(0;-2;-1)
r=yR*—d?(1,(P)) =[25-d*(1,(P)) =V25— IH

Taco: r,, < IH_

Ma IH<IK = IH,, =IK & H=K=(P)LIK =i, va IK cung phuong.
a=0 a=0 0=0

=, =kIK=1b=-2k= kz—l:{c:l =>T=a+b+c=0+2+1=3.
c=-k c=1 B

Mot qua bong ré duge dit & mot goc cua can phong hinh hop chit nhat, sao cho qua béng cham
va tiép xuc véi hai buc twdng va nén nha cua can phong dé thi c6 mot diém trén qua bong co
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CHUYEN DPE N — PHUONG PHAP TOA PO TRONG KHONG GIAN

khoang cach lan luot dén hai birc twong va nén nha 1a 17 cm, 18 cm, 21 cm (tham khao hinh
minh hoa). Hoi do dai dwong kinh cua qua béng bang bao nhiéu cm biét ring qua bong ré tiéu
chudn cé duong kinh tir 23 cm dén 24,5 cm? Két qud la tron dén mét chiz s6 thap phan.

B A
M
18 1711
21
&
Loi gidi

Tra loi: 23,9
Ta dat hé truc vao can phong sao cho c¢6 hai buc tuong la mat (Oxz),(Oyz) ,vanén la (Oxy) .

z A

o
Vay bai toan din dén viéc tim duong kinh cua mit cau tiép xGc voi 3 mat phang toa do va chia
diém M(17;18;21).
Ta c6 thé goi phuong trinh mat cau la (S) : (x—a)2 +(y—a)2 Jr(z—a)2 =a*,Vv6i a>0 (domat
cau tiép xdc voi cac mat phang toa do nén a=b=c=R).
Do M (17;18;21) (S) nén (17-a) +(18—a) +(21-a) =a?
a=28-+257
a=28+ \/E .
Vi qua bong ré tiéu chudn c6 duong Kinh tir 23 cm dén 24,5 cm nén a = 28—+/257 thoa.
Vay duong kinh qua bong bing 2a = 56— 24/257 ~ 23,9(cm).

=24°-1122+1054 =0 <

Cau 61: Trong khong gian Oxyz, cho mit cau (S): x* +(y)’ +(z—2)° =3. C6 tit ca bao nhiéu diém
A(a,b,c) (a,b,c lacac s6 nguyén) thuoc mat phang (Oxy) sao cho cd it nhat hai tiép tuyén cua
(S) di qua A va hai tiép tuyén d6 vuong goc vai nhau?
Loi gidi
Tra loi: 12
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Céau 62:

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

Mit ciu c6 tam 1(0;0;2), ban kinh R=+/3.

Vi Ae(Oxy) nén c=0. Céc tiép tuyén cua A dén mat cau (néu IA> R ) tao nén mot mat non
dinh A. Dé mit nén nay c6 hai duong sinh vudng goc thi géc ¢ dinh cia mit non phai > 90" hay
IA<RY2.

Viy R<IA<RV2 o 3<a’+b*+2<6<1<a’+b?<4
Ta co cap sb (a;b) théa méan 1a (0;+1); (0; £2); (£1;0); (£2;0); (L1); (L -1);(-11); (L -1).

Tir mit nude trong mot bé nudc, tai ba vi tri doi mot cach nhau 4m, ngudi ta lan luot tha day doi
dé qua doi cham day bé. Phan day doi ( thang ) ndm trong nudc tai ba vi tri d6 1an luot c6 do dai
8m; 8,8m; 9,6m. Biét day bé 1a phang. P4y bé nghiéng so véi mit phang nam ngang mét goc 1a
(1am tron téi hang phan chuc) (don vi do)

Loi giai

Tra loi: 21,8.

[ 24

e M
| \\\k
. N
\

2 \/

Goi 3 diém ¢ trén mat nude lan luot 12 A, B, C va ba diém twong Gng ¢ day bé 1a A',B',C" sao
cho AA =8m,BB =8,8m,CC =9,6m. Chon hé truc toa d6 nhu hinh v&, O 1 trung diém cua
AC

Taco A(0;2;0), B(2+/3;0;0),C(0; —2;0), A'(0;2;8), B'(2+/3;0:8,8),C (0;-2;9,6) .

Tacod AB =(23;-2;0,8), AC = (0;—4;1,6).
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Cau 63:

CHUYEN DPE N — PHUONG PHAP TOA PO TRONG KHONG GIAN

S -2 0,8 - -
Co[AB'AT|= 08 203.2¥3 2| [, -16V3, g )
-4 16/|16 O 0o -4 5
< 2 LA IS s 2 T~ PR , A rs = _—16\/§_
Mat phang day bé la mat phang (A BC ) c6 mdt vecto phap tuyen la i = (0; c ,—8\/5) :

M3t phiang nam ngang (mit nudc) chinh 1a mat phang (Oxy) :z =0 ¢ mot vecto phap tuyén Ia:
k =(0;0;1).

1643
10.0— 0-8V3-1]
Do d6 cos((A'B'C'),(Oxy)) = S = 5\2/379 :

Jo? + (—@)Z +(=8v3)? -1

5

Suy ra ((A’B'C),(Oxy)) ~ 218"

Viy day bé nghiéng so véi mat phang nam ngang mot goc khoang 21,8

Cong nghé hd tro trong tai VAR (Video Assistant Referee) thiét 1ap mot hé toa do Oxyz dé theo
ddi vi tri caa qua bong M . Cho biét M dang nam trén mit san c6 phuong trinh z =0, dong thoi
thuoc mat cau (S): (x—22)° +(y—4)? +(z—13)? =194 (don vi d¢ dai tinh theo mét). Goi J l1a
hinh chiéu tdm | caa mit cau (S) xudng mit san bong. Khoang cach tir vi tri M cta qua bong
dén diem J la: ..........

Hinh 4

Léi gidi

Tra loi: 5.

Mt cau (S) ¢ phuong trinh

Page 25

Swuu tam va bién sogn



Céau 64:

Cau 65:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
(X—22)2 +(y—4)? +(z-13)? =194
nén c6 tm 1(22;4;13) va ban kinh R =~/194 .
Trong khéng gian Oxyz, mit san c6 phwong trinh z =0 tring véi mat phang toa d6 (Oxy), suy
ra hinh chiéu vudng géc cua diém 1(22;4;13) xubng mat san c6 toa do J (22;4;0).

Trong tam giac vudng 1M, ta cé 1J =13,IM =R=+194, suy ra

=vJIM?=1J% =4/194-169 =5
Vay khoang cach tir vi tri M cua qua bong dén diém J 125 m.
Trong hé truc toa dd Oxyz , san nha cua mot cdng trinh thudc mat phang Oxy , tay vin caa lan
can cau thang 1a mot duong thang di qua hai diém A(5;1;9) va B(2:112). Goc tao boi tay vin
cua lan can cau thang va mat san nha bang bao nhiéu do?

Loi giai

Tra loi: 45.
Mt phang Oxy c6 mét vecto phap tuyén la k = (0;0;1)
Puong thang AB nhan AB = (—3;0;3) la mot vecto chi phuong
‘ |-3.0+0.0+3.1] 1

J(37 +02 432 07+ 07 + 1 3«f V2
Suy ra (AB,(Oxy)) = 45°

Vay goc tao bai tay vin lan can cau thang va mat san nha bang 45°.

Ta co: sin(AB,(Oxy))= ‘cos

Phia trudc ctia mot san van dong, nguoi ta co dat mot qua bong da khong 16. Cach d6 khong xa,
c6 mét bong den. Trong khong gian Oxyz (don vi do 1a mét), gia sir mat ngoai qua bong (S) co
phuong trinh (x—1)° +(y-1)" +(z-3)" =9 va béng dén & vi tri M (15;1;6) . Khi d6, khoang
cach xa nhat ma bong dén c6 thé chiéu dén mot diém trén qua bong bang MA, véi MA chinh 1a
tiép tuyén keé tr M dén (S) va A latiép diém. Vay MAbéng bao nhiéu mét?

Loi giai

Tra loi: 14.

A
Bé mat ngoai ctia qua bong (S) 1a mot mat cau c6 tam 1(L1;3) va ban kinh R =3
Tacé: MI =/(1-15)" +(1-1)’ +(3-6)° =205
Suy ra MA=+/MI? —1A? =/205-9 =196 =14

Vay MA=14m.
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CHUYEN DPE N — PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 66: Trong khdng gian Oxyz (don vi ciia CAc truc toa do 1a mét), mot thiét bi phat song wifi dit tai vi
tri A(3;1;1) nhu hinh v&. Vlng phu séng tot nhat cua thiét bi c6 ban kinh bang 11 (m). Hoi s

gia tri nguyén cta tham s6 m dé mot nguoi st dung dién thoai tai diém E(-3;8;m) co thé bét

duoc tin hiéu wifi tdt nhat cuaa thiét bi n6i trén.

Loi giai
Tri 1oi: 13
Viing phu séng cua thiét bi da cho 1a mat cau (S) tam A(3;1,1), ban kinh R=11.

Taco AE =6° + 7% +(m—1)" =/m’—2m-+86,

Pé dién thoai cua nguoi d6 bat dwoc tin hiéu wifi tét nhat cua thiét bi noi trén thi

m?-2m+86>0
AE<R &AM —2m+86 <11 < -5<m<7.
m?-2m+86<121

Vi mel nén me{-5—4,-3,...;7}.

Vay c0 13 gia tri nguyén caa m thoa man.
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