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Vi () di qua M nén ta co: 1+i+9:1 (1)
a b c
1. Tacéd: M latrong tdm tam gidc < a=3,b=12,c=27
Nén phuong trinh cua (@) : §+%+E 1< 36x+9y+4z-108=0

2. Thé tich khéi tir dién OABC la: V = l abc

Twr (1), &p dung BDT C6 si ta co: 1__+B —>3 :>abc>2736
c

Suyra V > 6.27 = 162. Dang thirc xay ra
1 4 9 1

&S —=—=—=—a=3b=12,c=27.
a b c¢ 3

Vay phuong trinh («):36x+9y+4z-108=0.
3. Goi H 1a hinh chiéu cia O 1én mat phang
(ABC) = d(O,(ABC)) = OH < OM

Pang thirc xay ra <> H = M hay miat phang () di qua M va nhan oM

lam VTPT nén phuong trinh (¢): x+4y+9z-98 =0.

4. Ta co: OA+OCZ4OB<:> a+C:4b<:> ¢=3b- thay vao (1) ta co

OA=0B+9 a=b+9 a=b+9
duoc:
1 4 3

-t —

b+9 b b-3

e b=09 tacd phuong trinh («): x+2y+z-18=0

—7+\/9_7

e b= — ta co phuong trinh

—39—3J9_7 7+J_ 11—J_

36 24 12

_ 1 <:>(b—9)(b2+7b—12):0<:>b:9,b:¢

(@):
Bai 5

-1=0.

1. Gia sir mat cau (S) ngoai tiép hinh chép OABC ¢6 phuong trinh:
X2 + y2 + 2 -2mx—-2ny-2pz+q=0.
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Thay toa do cac diém O, A, B, C vao ta co:

2 _

a“-2ma+q=0 - a . b

2 _ = —, = —
<b -2nb+qg=0 - 2 2
?-2¢p+q=0 ng; qg=0

kpzo

aboec .., .,

Suy ra tim ctia mat cau (S) 1a / (E’E;E) va ban kinh

R:IO:%\/a2+b2+cz.

Ap dung BPT Cési ta co: az+£ 2r, 27<:>32 2 27.
8a 8a 4 43" 4

21 21 o 27 27
4”4 T4cT 4

Cong ba BDT nay lai véi nhau ta duoc:

Ta cling c6 hai BDT tuong tu : b2 +

a®+b°+ +Z l+1+’I >ﬂ:>a +b2+02> R>—3\/_.
4 \la b c 4 4

3 .. . 33

Piang thiic xay ra ©a=b=c=§.Vay mlnR:T.

2. Ta c6 thé tich clia it dign OABC 1i: Voagc = < abo.

Dién tich toan phéan cua tir dién :

Sl”D =%(ab+bc+ ca+\/azb2 + b2 + 0232)

abc

3V
Suyra r = =
Stp ab + bc+ ca+\/azb2 + b2 + Pa?

Tir gia thiét bai toan ta suy ra ab+ bc+ ca = 2abc.

Mit khac: a?b? + b2 + Pa® > g(ab+ bc+ ca)?
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Nén r < ab; = Y .
2abc+ -~ abc 23 +1)
V3
Mit khéc: a2b? + b*c + ?a’ < (ab+ bc+ ca)? = (2abc)? = r > 4abbc = %
abc

Bai 6
1. Goi trong tdm cua tam giac ABC 1a G(1; —1; 0).

Tacé MA + MB+ MC = 3MG nén MA+MB+MC‘ =3‘MG‘, nén

‘MA + MB + MC] dat gi4 tri nho nhat khi va chi khi MG nhé nhét. Ma
M e (P) nén diém M can tim 13 hinh chiéu ctia G trén (P).
Giasau M(x; y; 2) thi Wz(x—t y+1; 2)

TV x-1_ y+1 z
Nén tir {'M‘”’P tacd | 1 2 2 = M@ 1 -2)
M < (P) X-2y+2z+6=0

Vay diém M (0; 1; — 2) 1a diém can tim.

2. Mit cau (S) c¢6 tam /(1;1;1)

Goi J(a;b;c) 1a diém théa man 2JA —4JB +3JC = 0.

Tﬁ - L co:
JA=(1-a,-b -1-¢),JB=2-a,-2-b1-0¢),JC=(-a, -1-b, —¢)

Nén 2JA-4JB+3JC=(6-a 5-b, —6—0), suyra J(-6; 5; —6).

Vi 2MA —4MB + 3MC = MJ +2JA —4JB +3JC = MJ nén biéu thic

‘ZMA —4MB + 3MC’ dat gi4 tri nho nhat khi va chi khi MJ 16n nhét.

x=1-Tt
Tacé IJ = (—7;4;—7) = JI 1<y =1+ 4t thay vao phuong trinh (S) ta c6
z=1-Tt
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4912 + 16t2 + 49t2 =5—27@t:i

N =

Suyra IJ cit (S) tai hai diém E —§;3;—E , F g;—1;g
2 2 2 2

Do JE < JF nén JM 16nnhit & M = F

Vay M [% =1, g) 1a diém can tim.

Bai 7

1. Mit cau (Sy) cotam 1,(3; 6, - 6), Ry =3. (S,) cotdm /,(0; O; 0) va

ban kinh R, = 3.

Hai mat cu c6 ban kinh bﬁng nhau, nén mat cau can tim ¢6 tam / 1a trung
.2 151 .

diémcua I,/ =/ (g 3; —3), ban kinh R = %+ R, = 175 (mat cau
(S) tiép xtic trong véi (S;) va (S,)).

Phuong trinh (S): x2+y2 + 2 -3x—-6y+6z-36=0.
x-1 y+1 z-1
- 1 2 ’—1
a) Tacd AB(—1; 3; —2). Giasir A cat d tai M(1+t; 2t —-1;1-1).
Pudng thing A ¢é véc to chi phuong la m(t -2; 2t +1; -t).
35t — 70t +45

6t2+5

2. A(3;-21), d:

Khoang cach gitra B va A 1a d(B, A):\/

Gid tri 16n nhat 1a ~14 khi t = —g nén dudng thing can tim

A X-3 y+2 z-1
19 3 5

30

Gi4 tri nho nhat 13 e khi t = % nén dudng thing can tim

A x—3:y+2:z—1.

E 20 7
%4 v T
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b) A" qua N(1; 2; —1) va véc to chi phuong U ,(2; —1; 2).
Taco AN(=2; 4; —2), AM(t —2; 2t +1; —t) nén

Uy, AM | = (-3t - 2; 4t - 4; 5t).
Khoang cach gitra hai duong thang la
[ AMJAN] 1 [ty
[GA', m]‘ J10 Vst2 -2t +2°

d(A;A) =

Gia tri 16n nhét cua d(A;A") 1a 242 khi t = —%, hay dudng thiang can tim cé

x-3 y+2 z-1
-9 2 1
¢c) AM(t-2; 2t +1; —t), ﬁ(P)(S; 2; —3). Tacd

phuong trinh A :

S 4|3t —2|
sin(A,(P))=|cos(AM, i p, )| = :
| @) J38.l6t2 +5
, , . 46
Gia tri 1én nhat cua gdc gitta A va mat phang (P) 1a arcsin —
i goc g it phang (P) 795

khi t = —%, hay dudng thing can tim ¢6 phuong trinh 13

A X-3 y+2 z-1

13 6 -5
Bai 8.
1. Phuong trinh mit phang (P) qua M c6 dang

(P): A(x=1)+B(y+2)+Cz=0, A>+B? +C? > 0.

Vi (P) qua N nén C= A +2B.
Tacé np = (A; B; A+2B), ng=(1; 2 2) la VTPT ciia (P) va (Q) nén
géc gitra hai mat phang (P) va (Q) 1a ¢ thoa min

« Néu B=0 thi A0 nén cosg=—.

V2
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e Néu B;tOthidétt:g, teR taco:

t+22 t+22
conp— |20 [ gy (tr2P
2t +4t+5 2t +4t+5

Ta tim dugc max f(t)=g khi t=%, hay A=%B. Chon B=2 thi A =1

va C=5.

Hay phuong trinh (P): x+2y+5z+3=0.

2. Tuong tu cau 1) ta co phuong trinh mat phang (P) la
A(x=1)+B(y+2)+(A+2B)z=0,A% + B> + (A+2B)* > 0.

Ta co Td, = (2, -1; 2) 1a VTCP cua d' nén goc giita mat phang (P) va
duong thang d' 13 « théa man

sinaz‘cos(F 7)‘: ‘EIUZ: — 44 +38] :1\/ (4A +3B)*
o E’-@ 3]JA2 B2 4+ (A+2B2 3 V2A%+4AB+58

2\2

e Néu B=0 thi A =0 nén sinazT.

e Néu B;tOthidétt:g, teR taco:

2 2
B3 [, £y = 43

sinazl. _—
3\N2t2 +4t+5 2t2 1 4t+5

Ta tim dugc max f(t) = 2—35 khi va chi khi t =-7, hay A=-7B.

Tucla (P): 7x—y+5z-9=0.

Bai 9.
1. Goi H, K lan luot 13 hinh chiéu cia Alén d va (P). Ta co
d(A,(P)) = AH < AK
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Do d6 (P) 1a mit phing di qua K vanhan AK lam VTPT

Ta tim duoc K —g;—l;m — AK = _§;_E;i
3 3 3 3 33

Vay phuong trinh (P):5x+13y-4z+21=0.
2. Vi (Q) chtra d nén phuong trinh cua (Q) cé dang:

ax+(a-2c)y+cz+a-4c=0

Goi o = ((P), (Oxy)) ,tacd: cosa = |C|
\/Za2 —4ac+5c

Néu c=0=cosa=0.Vd1 ¢c#0 taco: cosa = <

Nénanh()nhéitc>§=1c>a=ctachon c=1=a=1
c

Vay phuong trinh (Q): x—-y+z-3=0.

3. Phuong trinh (R): ax+(a—2c)y+cz+a—-4c=0.Goi g = (Oy, (R))

a-2 2 _
Ta cb: sin B = | C| :\/32 Aac+4c?
\/2612—4ac+5c;2 2a% —4ac+5c¢

Néu c=0:>sinﬂ=l

J2

2_
Néu c#0,dat t = 2 va khio sat ham sé f(t) _frodr+4 ta tim duogc

c 2t2 _4t+5

max f(t) = f(—%} =g, suyra £ 16n nhat @%:—%

Chon ¢=-1= a=1.Phuong trinh (R): x+5y—-2z+9=0.

Bai 10
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