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Thoi gian lam bai: 180 phiit (khéng ké thoi gian phdt dé)
PE:
(D¢ thi ¢6 01 trang / 20 diém)
Bail:  Cho x,y,z lacac s6 thyc duong thoa xyz =1. Chimg minh rang
1 1 1 3
5 + +— >—.
X (y+z) y (Z+x) z (x+y) 2

Loi gidi
1 1 1
2 2 2
Vi=—X* Y 4 z
x(y+z) y(z+x) z(x+y)
2
Loy
Ap dung bat déng thirc C-S, taco: —*——4—2 4 2= > Y

x(y+z) y(z+x) z(x+y) B 2(xy+yz+zx) '
Theo gia thiét x,y,z 1a cac sd thuc dwong théa xyz =1, khi dé:

33 (xyz)2
2

VT > IIEEX oyt @VTZ% (dpem).
Dau dang thirc xay ra khi va chikhi x=y=z=1.

Bai 2:  Giai phuong trinh

V5x2 +14x+9 —x2 —x—20 =5/x +1.

Loi giai
552 +14x+9>0
Diéu kién xac dinh: {x* —x-20>0 < x>5.
x+120
Ta co: V/5x” +14x+9 = S\ +1+3/x? —x =20 & 23" =Sy +2=5[(x+1)(x +4) (x=5) .
Pat i e 5i didu kién: u>3,v>0
a vordieukién: u>3,v>0.
v=+x’—4x-5

Khi d6 phuong trinh trén tr¢ thanh:

3u2+2v2=5uv<:>3u(u—v)—2v(u—v)=0<:>(u—v)(3u—2v)=0<:>B:v2 .

u=2v
x:5+\/a

THI: u=v suy ra: Vx+4 =y’ —4x—5 < x> =5x-9=0 < 2
x:5+\/a

2




5+ﬁ

Poi chieu dicu kién nhan x = S

TH2: 3u =2v suyra: 3Jx+4 =2vx> —4x-5 < 4x* -25x-56 =0 < 7.

Dboi chicu dicu kién nhan x =8§.

Vay tap nghi¢ém cua phuong trinh S = {

5+ﬁ.8}
2 T

Bai3: Cho a>2,b>3,c>4. Tim gia tri 16n nhét ciia biéu thirc

_abvJc—-4 +bc\/a—2 +ca\/b—3

abc

N

Loi gidi
Je—4 Ja-2 b-3 2Je—4 2Na-2 3b-3
+ + = + + )
c a b 2c \/Ea \/gb
Ap dung bét dang thiuc AM-GM, ta co:
NSL4+C—4 1 2+c¢-2 1 3+b-3 NSl—i- 1 N 1 ‘
4 242 23

Taco: N=

% 2 a2 2 " N
2=\c-4 c=38
Dau dang thirc xay ra khi va chi khi V2=Va-2<1a=4.
N = I
Bai4:  C6 bao nhi€u sO tu nhién c6 7 chir sé,r trong d6 2 c6 mat dung hai lan, chit s6 3 c6 mit
ding ba lan va cac chit s6 khac c6 mat toi da mot lan.
o Loi giai
TH1: X&p so 0 ¢ moi vi tri.
Léy 3 i tri, xép s6 3 vao ba vi tri c6: C73 cach.
Lay 2 vi tri tiép theo, xép sd 2 vao hai vi tri co: C; cach.
Xép 2 vi tri con lai c6 th tw, c6: 47 cach.
Vay theo quy tic nhan c6 C; C; 47 =11760 so.
TH2: Xép s6 0 vi tri dau.
Léy 3 i tri, xép s6 3 vao ba vi tri c6: C63 cach.
Lay 2 vi tri tiép theo, xép s6 2 vao hai vi tri co: C; cach.
Xép 1 vi tri con lai ¢6 thir tu, co: A; cach.
Vay theo quy tac nhan cé C. C; A} =420 sb.
Tir truong hop 1 va trudng hop 2, ta ¢6 11760 —420 =11340 s6 thoa man diéu kién bai toan.




Bai5:  Cho tam gidc ABC c6 ban kinh duong tron ngoai tiép R=1 va sin 4 + sin B + sinC _ NE)

a m b mc

(v61 m,,m, ,m, lan luot 1a d6 dai cua cac duong trung tuyén xuét phat tur cac dinh 4,B,C
clia tam giac ABC ). Chiing minh ring tam gidc ABC déu.

Loi giai

Xét bai toan: Cho tam gidc ABC . Chimg minh ring: a® +b* +¢* > 2\3a.m, .
2 2 2
Ap dung céng thirc trung tuyén, ta co: m’ = %Jr# < 2m, =2b° +2¢7 —a’ .

Suy ra: 2\/§a.ma = a3V2b* + 23 —a” .

Ap dung bét ding thic AM-GM, ta co:

2 2 2 2
2x/§a.ma =a3Jb* +* —24> < Sa_+20 ;20 ¢ & 2\/§a.ma <a’+b*+c* (dpem).

Theo gia thiét, tacoé R =1 suy ra sinAz%,sinBz%,sinCzE;

Khid6151nA+SlnB+SlnC=\/§<:> a_ . b L
m, m, m, 2ma\/§ 2mb\/§ 2mc\/§
2 bZ CZ

a
= + + =1(*).
2ama\/§ 2bmbx/§ 2cmcx/§
Zx/ga.ma <a’+b’+c

Ap dung bai toan chimg minh trén, ta co: 2\/§b.m,, <d+b+c’.
2\/§C.mL, <a’+b +c

a’ b’ c?

+ + 21

Zama\/g meb\/g ZCmc\/g

a b’ c’ a’ b’ c’

+ + 2 2 2 2 + 2 2 2 + 2 2 2
2ama\/§ 2bmb\/§ 2cmC\/§ a - +b"+c¢° a"+b +c¢° a"+b +c
a’ b’ c’

+ +
2ama\/§ 2bmb\/§ 2cm(>\/§
Cin cir vao gia thiét (*) suy ra bat dang thirc (**) xay ra ddu bang, tuc 1a:

Khi d6 ta hoan toan chiing minh dugc: <

That vay:

> 1 (*%).

2a° =b" +¢°
20> =a’ +¢* & a=b=c. Vay suy ra tam gidc ABC déu (dpcm).
2t =a’+b’
Bai 6:  Tim s co ba chir s biét rang s6 d6 bang tong giai thira cac chir s6 ctia no.

Loi giai
Gia sir 6 can tim 13 abe(a #0).
Theo gia thiét, ta c6: 100a+10b+c =al+bl+c!.
7!=5040>1000

Nhan thdy < ,nén a,b,c<7.
abc <1000




Xét max{a,b,c} =6,suyra max{a!,b!,c!} =720. Tuy nhién abe < 666, do d6 a,b,c<5.
Néu a,b,c<4, suyra a+b+¢!<3.41=72<100. Vay trong ba s6 a,b,c co it nhat mot sd 5.
TH1: Co mét s6 bang 5, suy ra hai s6 con lai nho hon 5.
Suyra a+bH+c!<5+4+4!1=168. Khido a=1 suyra b=5 hodc c=5.
Xét sb can lap la 165 hoac 15c¢.
KNI1: @zﬁ,trong do be{1;2;3;4}.
Suy ra 100+10b+5=1+b+5!<b+16=10b.
Kiém tra b e {1;2;3;4} , ta théiy b =4 thoa man yéu cau bai toan.
KN2: abc =15¢, trong d6 ¢ € {1;2;3;4} .
Suyra 100+50+c=1+5+c!<=c!=29+c.
Kiém tra c e {1;2;3;4} , ta thiy khong ton tai ¢ thoa man yéu ciu bai toan.
TH2: C6 hai s6 bang 5.
Suy ra 5145 01<100q +10b+ ¢ < 54+ 514+ 41 <> 241 < abc < 264, suyraa=2.
Thir lai 255 # 245+ 5!, nén khong théa man yéu cau bai toan.
TH3: Ca ba sé bang 5.
Nhan thay 555 # 3.5! nén khong thda man yéu cau bai toan.

Vay s ¢6 ba chir s6 thoa min diéu kién bai toan 1a: 145.

HET






