PE 03
PHONG GIAO DUC VA PAO TAO YEN THANH
PE THI HSG TOAN 9

Céu 1. (4 diém)

a) Chimg minh rang: n*+6n*+8n chia hét cho 48 véi n 14 s6 nguyén chan.

b) Cho 2 s6 tu nhién a va b. Chitng minh rang néu tich a.b 14 s6 chin thi ludn
ludn tim dugc s6 nguyén c sao cho a’+b*+c? 14 s6 chinh phuong.

Céu 2. (6 diém)

a) Cho ba sd duong a, b, ¢ théa mén a + b + ¢ = 1. Chltng minh rang:

\/ ab +L\/ bc +<',/ ac 3 il
ab+c bc+a ac+b 2
b) Giai phuong trinh: Vx—1+2 VX—2+x+1= 5\/

¢) Tim cac cap s6 nguyén (x; y) thoa man x’+y’+1=5xy
Céu 3. (2 diém)

. . , A .2 , 1.1 1.1 1 1
Tim gia tri nho nhat cia biéu thuc: P = |3+—+—[|3+-+—|[3+—
a b b c c a
3
Trong d6 cac s6 duong a, b, ¢ thoa min diéu kiéna+b + ¢ <= >

Céu 4. (7 diém)

Cho tam giac ABC nhon. Cac duong cao AD; BE; CF cat nhau tai H.
Goi M 1a trung diém cia HC; N 1a trung diém cia AC. AM cat HN tai G.
Puong thang qua M vudng goc voi HC va dudng thang qua N vudng goc voi
AC cit nhau tai K. Ching minh rang;
a) Tam giac AEF dong dang VO’I tam giac ABC.
Tir d6 hiy suy ra S =S 4. cos” BAC.

b) BH.KM = BA.KN

5 5 5
C)\/GA+GB+GH — 4.2

GM’+GK’+GN’

Ciu 5. (1 diém)

Cho bang 6 vudng kich thude 10cm x 10cm goém 100 6 vudng don vi.
Dién vao mbi 0 vudng cla bang nay mot s6 nguyén duong khong vuot qua 10
sao cho hai s6 ¢ hai 6 vubng chung canh hodc chung dinh nguyén t6 cung
nhau. Chimg minh rang trong bang 6 vudng da cho c6 mot s6 xuat hién it nhat
17 lan.

—- Hét -



LOI GIAI

Cau 1. (4 diém)

a) Ta co:
A =n’+6n"+8n

=n(n*+6n+8)

=n(n’+4n+2n+8)

=n[n(n+1)+2(n+4)]

=n(n+2)(n+4)
Thay n = 2k
Tacé: A=n(n+2)(n+4)=8kk+ 1)k +2)
Vi8i8vakk+1)k+2).6
Nén A =8k(k + 1)(k +2):48

b) Bt A =da’+b’+c’. Do ticha.b cha:lp nén ta xét cac truong hop sau: THI:
Trong 2 s6 a, b cd 1 s0 chan va 1 so 1€.

Khoéng mét tinh tong quat, gia st a chin, b 1é.

=>a’:4;b*ddul=>a’+b* 4 dul

=> d’+b’=4m+1 (m €N)

Chon ¢ =2m => @’+b’+c* = 4m’+4m+1 = (2m+1)* (tm) (1)

TH2: Ca 2 s a, b cing chén.

=> *+b’ i4 => g*+b*=4n (n €N
Chonc=n-1=>d+b’+c*=n"+2n+1 = (n+1)* (tm) (2)
T (1) va (2) ta ludn tim ¢ € Z théa man bai toan.

Céu 2. (6 diém)
a)
\/ ab \/ bc \/acb 3
+ + <—
ab+c \bc+a \Vac+b 2
X ab ab ab 1 a b
— = <—= +
TathaY\/ab+C \/ab+c(a+b+C) \/(b+c)(a+c) 2la+c b+c
' bc _1[ c . b acb 1/ ¢ a
<—|—+—: S i
Tuong ty bora 2 are bral ac+b ~2\b+c b+a

Cong vé theo vé cac bat dang thire trén ta duoc:

\/ab \/bc \/acb 3
+ + <

ab+c \bc+a Vac+b 2

b) Phuong trinh: Vx—1+2v/x—2+x+1=5x—2. Diéu kién x >2

Ta co:

Vx—142/x—2+x+1=5Vx—-2

o Vx—242Vx—2+1+x+1=5x-2

=[Vx—2+1/+x+1-5/x—2=0

= x—2+1+x+1 —5/x—2=0

=x.2-4Vx-2+4=0




—=[V/x—2-2/=0=x = 6 (tmdk)
Vay nghiém cua PT la: x =6
¢) xX’+y’+1=5xy
= |(x+y/—3xy(x+y)+1=5xy
Dit x +y =a, xy =b ta duoc a’~3ab+1=5b=a’+1=b(3a+5)

3
Vi3a+b#0véiVa€Zsuyrab= a+l
3a+5
Tacod a®—4b=[x—y>0Vx,y.
3 3 2
2 4a+4 . —a +5a —4
— >0=(———>
Suyrad - e 3a+5 20
Néu a >5=> —a’+5a°-4=a’(5—a)—4<0;3a+5>0
Suv ra: —a’+5a’-4 <0 (loai)
YT 3045 :
Néua<—2 =>a°(5-a)> 28 =>-a’+5a°—4>0;3a+5<0
—a’+5a°—4 0 (loai
L LS AP
Suy ra 3ats (loat)
Néu -2 <a <5 ma anguyén nén a nhan cac gid tri: -1; 0; 1; 2; 3; 4; 5
3
a+1

Do b nguyén va b = nén tim dugc cac cip sd (a; b) thoa man: (-1;0);

(3;2)
Véia=-1;b=0, tim dugc cac cap (x;y) théa man: (0; -1); (-1; 0)
Voia=3;b =,2, tim dugc céac cdp (x;y) thoa man: (1;2); (2;1)
Vay cac cép sO (x;y) thoa man: (0; -1); (-1; 0); (1;2); (2;1)

Cau 3. (2 diém)
o101 1 1 1 1

bat +y=x gty ot =2 (% y,2>0)

—P=03+x0C+y)3+2)

3a+5

>27+97 (xyz)2+27 J Xyz+Xxyz (*)
(1 1
_+_

Mé%z a+b+c>3Vabc => %2?’abc

8 .
2 e (via,b,c>0)

c a

Lai co: xyz =

1 8 8
=> <= =—2> = >— >
abe 8 abc 64 Xyz abc b4

Thay vao (¥) ta duoc: P >27+9V64°+2764+64
=27+ 144+ 108 + 64 = 343

A e sy x ) 1. _ )
Dau “= cokh1a=b=c=E—GPmm—343kh1a=b=c=§

—_

Ciu 4. (7 diém)



D

a) AAEBvuéngtqiEnéncosE.A\E:%

A s ~— _ AF
A ACF vuongtai Enéncos CAF = AC
Tu d6 ching minh dugc tam giac AEF dong dang vai tam giac ABC (c.g.c)
Vi tam giac AEF dong dang véi tam gidc ABC nén:

S AE® _ . . _
" ="—3=0 08’ BAC = S 45z =S snc- cos’ BAC.
SACF

b) AABHvaAMNK c6 BAH=NMK ; ABH=MKN (goc c6 canh tuong Umg song

song)

Suy ra A ABH ddng dang véi A MNK (g.g)

Suy ra:
MoKkN BA.KN = BH.KM

AABH dong d 5i AMNK nén =2 _ 5 (vi MN 1a duong TB ct
c) ong dang voi nén o= = (Vi a duong cua

tam giac AHC);



. , AG_. HG _ . -, .,
Lai co: W—Z E—Z (G la trong tam cua tam giac AHC)

AB _ AG I
= — =" =) 3 A —
> VK = mc -2 Mt khac BAG=GMK (so<trong)

=> AABG dbng dang véi tam giac AMKG (c.g.c)

__GB_GA_GH_,_. GB® _ GA® GH®° GB’+GA’+GH’ _30
GK GM GN GK° GM° GN° GK’+GM°+GN°®

5 5 5
_>\/GB5+GA +GH _, 5
GK"'+GM"+GN

Ciu 5. (1 diém)

Xét hinh vudéng canh 2x2, do hinh vuéng nay c¢6 mdi hinh vuéng nho
ludn chung canh hoac chung dinh nén ton tai nhidu nhat 1 s6 chin, nhiéu nhat
1 s6 chia hét cho 3 do d6 ¢ it nhat 2 s6 1é khong chia hét cho 3. Bang 10x10
duoc chia thanh 25 hinh vudng c6 canh 2x2 nén c6 it nhét 50 sd 1é khong chia

hét cho 3. Tir 1 dén 10 co6 3 s 1é khong chia hét cho 3 1a 1, 5, 7. Ap dung

20| 1217
3

nguyén li Dirichlet ta dugc mot trong ba sb trén xuat hién it nhat

\
A

lan.



