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Cau 1. (3,0 diém)

a) Cho céc s6 hitu ty x,ythoa man (3x-2)(3y-2)=1.Chtmg minh

A=\x’—xy+y’1a s6 hitu ti

b) Giai phuong trinh : 6x* —5x+1=x+/5x-1

2

X
—+x=6
¢) Giai h¢ phuong trinh <
Y
O — —
X 4 2

Cau 2. (2,0 diém)

a) Chimg minh rang v6i x1a s6 nguyén bat ky thi 25x+1khong thé viét dudi
dang tich hai s6 nguyén lién tiép

=—,trong d6 kv hiéu
2x* +1 2 & y s

{a}=a-[a]véi [a]la s6 nguyén 16n nhat khéng vuot qué a

2
b) Tim tat ca cac sO thuc xsao cho {M} 1

Cau 3. (1,0 diém) Cho cac s6 thuc duong x, y,zthéa min x+y < z. Tim gia tri nho

nhét cta biéu thirc P= (2F +2y*+2° iz +i2 +12]
x y 2z

Ciu 4. (3,5 diém)

Cho tam gidc ABC c6 ba goc nhon, dudong cao AH.Puong tron (O) duong
kinh BCcat 4B tai E(E# B). Goi D la m¢t diém trén cung nhé BE(D # B,D # E).
Hai dudng thang DC va AH cit nhau tai G, dudng thang EG cat duong tron (0)tai
M (M khac E), hai dudng thang 4H va BM cat nhau tai I, duong thang CI cét
duong tron (O)tai P (P khac C).

a) Chimg minh t&r giac DGIPnoi tiép

b) Ching minh GA.GI = GE.GM

¢) Hai dudng thang 4D va BC cit nhau tai N, DBva CPcat nhau tai K. Chtng
minh hai duong thang NK va AH song song v4i nhau

Céu 5. (0,5 diém) Chimg minh rang trong 16 s6 nguyén duong d61 mot khac nhau
nho hon 23, bao gid cling tim dugc hai s6 khac nhau c6 tich 1a s6 chinh phuong




PAP AN
Ciu 1. (3,0 diém)
d) Cho c4c s6 hiru ty x,ythéa man (3x-2)(3y-2)=1.Chirng minh
A=/x* —xy+y* 12 s6 hiru ti
(3x-2)(3y-2)=1<9xy—6x—6y+4=1¢ 3xy=2x+2y -1
A= =07 = (e +y) =30 =J(x+ ) —2(x+p)+1 =(x+y-1)
=|x+y-1

Vi x,yhitu ti = 4hitu ti
e) Giai phwong trinh : 6x* —5x+1=xV/5x-1

bK: x> ;,pt<:> (6x2 —3x\/5x—1)+(2x\/5x—1 —5x+1)=0
N 3x(2x—x/5x—l)+\/5x—l(Zx—x/Sx—l):O
<:>(2x—\/5x—lx3x+\/5x—l):0

2x—~/5x— =0<:>x=1;x:l(tmdk)
& { 4
3x++5x—-1=0(do x2§:>PTVN)
2

1
Vay S=41;—
by 5= {1y}
X ix=6

f) Giai hé phwong trinh | i
Y oi,=2
X vy 2

Dicu kién : x = 0;y# 0. Nhan v€ voi v€ cia hai phuong trinh ta dugc :

2

x+y=3=>y=3-x=> +x=6=>x=2;y=1

(x+y)2:9<:> X )

+x=6=>x=-6;y=3

xX+y=-3=2y=—x-3=
—x-3

Vay hé c6 hai nghiém (2;1),(-6;3)



Cau 2. (2,0 diém)

¢) Chung minh rang VO’l x1a 6 nguyen bat ky thi 25x+1khong thé viét
dwo6i dang tich hai s6 nguyén lién tiép
Gid su 25x+1=n(n+1)(ne 0)< n+n-1=25x < (n-2)(n+3)+5=25x
C6 vé phai 1a 25x125v6i moi x nguyén (1)
Xét vé trai :
Thl:(n-2):5thi n+3=(n-2)+5ciing chia hét cho 5 nén
(n-2)(n+3):25= vé trai = (n—2)(n+3)+5khong chia hét cho 25
Th2: n-2khong chia hét cho 5 thi n+3=(n-2)+5ciing khong chia hét cho 5
Nén (n-2)(n+3)khong chia hét cho 5= (n-2)(n+3)+5khong chia hét cho 5 hay vé
trai khong chia hét cho 25
Ca hai truong hop déu mau thuan véi (1). Vay 25x+1khong viét duge dudi dang

tich hai s6 nguyén lién tiép
2
d) Tim tit ci cac s6 thuc xsao cho {%} = %,trong do ky hiéu
x* +
{a}=a-[a]véi [a]la s0 nguyén 16m nhat khong vuot qua o

3x7 +2x+1 0(1)

Vi moi x: 3x2 +2x+1=2x" +(x+1) >0,2x* +1> 0= =
x"+1

2 2
V6imoi x:2x<xt+1= 2% TR A0 H2_ 5 )

2x%+1 2x*+1
2 2 2
Tu (1) va (2) w _1 w:lhoac wzi
2x% +1 2 2x% +1 2 2x% +1 2
e 3P 4+2x+1 1 1
G1a1 zizf:xz——
2x% +1 2 2
e 3P+ 2x+1 3 1
G1a1 27=—:>x=—
2x% +1 2 4

Vay cac sd phai tim 13 x=—%;x=l

Céu 3. (1,0 diém) Cho céc s6 thwe dwong x,y,zthéa mén x+y < z. Tim gia tri

” X, = « R . 1 1 1
nho nhat caa biéu thirc P = (2x2 +2y°+2 ) 5 +— +j
x>y 277



1 1 1
P=02x"+2y’+2° ) - +—+—
( y ) yz 222J

Ap dung bat dang thirc Co-sita cd : P> [(x+y)2 +22](2 +12]
xy 2z

[wery +22}foy)z 21H(yj H}H;J +;]

2
bat f=(x+yj =0<t< 1:>P2(t+1)(§+1j:

17 8
7+i
2 ¢

t
_l’_i
z 2 2

t 1) 15 17 15 17
=l —+—|+—+—=—21+—+—=17
2 2t) 2t 2 2 2

— P>17,d4u "="x4y ra khi x=y:%z

Vay MinP:17<:>x:y=;z

Ciu 4. (3,5 diém)
Cho tam giac 4BC c6 ba goc nhon, duwong cao 4H. Puwong tron (O)
duong kinh BC cat 4B tai E(E# B). Goi D 1a mét diém trén cung nhé

BE(D# B,D # E).Hai duwdng thing DC va AH cit nhau tai G, dwong thing EG
cit dwong tron (O)tai M (M khic E), hai dwong thing 4H va BM ciit nhau tai
I, dwdng thing CI cit dudng tron (0)tai P (P khic C)



K

d) Chirng minh t& gidc DGIP ndi tiép
D thudc duong tron duong kinh BC = ZBDC =90°
= /BDG + ZBHG =180°
— t0r gidc BHGD ndi tiép = LHGC = /DBH
ZDBC = /DPC (ndi tiép (O) ciing chin cung DC)= ZHGC = /DPInén ti giac
DGIP noi tiép
e¢) Ching minh GA.GI = GE.GM
E eduong tron duong kinh BC = ZBEC =90° = /BAH = Z/BCE (cung phu véi
ZABC); Z/BME = /BCE (cung chan cung BE)= LEAG = Z/IMG
Xét AGIM va AGEAcO ZIGM = ZEGA (dé)i dinh), ZEAG = ZIMG



— AGIM -~ AGEA(g.2) = G _GE _, G1.GA=GEGM
GM GA
f) Hai dwong thing 4D va BC cit nhau tai N, DBva CPciit nhau tai K.
Chirng minh hai dwong thing NK va 4H song song v6i nhau
AEGD Va4 ACGM ¢b ZEGD = /CGM (dbi dinh), ZEDG = ZCMG (cing chin

cung EC)= AEGD - ACGM (g.g) = glb; gj‘cl GE.GM =GC.GD
Gl _GD

Lai c6 GE.GM =GI.GA= GI.GA=GC.GD =
GC GA

Xeét AGAD va AGCI c6

ZAGD = ZCGl, ((;;é f}i — AGAD -~ AGCI(c.g.c) = ZDAG = ZICG

Xét AANH va ACKD c6 LAHN = /CDK =90°, /NAH = /DCI = /ANH = /DKC nén tir
gidc DNKC ndi tiép = LKNC = Z/KDC =90°hay NK L NC
Ma AH 1 NC = NK//AH

Céu 5. (0,5 diém) Chirng minh ring trong 16 s’(”i nguyén dwong doi mot khac
nhau nhé hon 23, bao gio ciling tim dwgc hai s0 khac nhau cé tich 1a s6 chinh
phuong

Lap 15 nhém nhu sau:
Nhom 1: 1;4;9; 16
Nhom 2: 2; 8; 18
Nhom 3: 3; 12
Nhom 4: 5; 20
11 nhém tiép theo, mdi nhom cé 1 sd 1a mot trong 11 s6 khong & nhém nao trong 4
0,25 nhom trén.
Vi 16 s6 nguyén duong d6i mot khac nhau nho hon 23 dugc xép vao 15 nhém
— ¢0 hai s6 dugc x€p vao cung mot nhom, ma 11 nhom cudi chi co 1 sd
— hai s6 d6 ¢ cing mot nhom trong cac nhom tir nhém 1 dén nhom 4
— tich cua chung 1 sb chinh phuong.



