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‘Céu 1. (2,00 diém)
. . Lol 2 _ _
a) Cho biéu thirc P = \—tl + lf—?l + il -x—\/; * \[—;——l vl x>0, x#1.
Iy o x-Jx

Jx - xJx
A A oA ’ () A .z . ~
Rut gon biéu thire P. Tim tat ca céce gid tri thye cua x dé biéu thirc B = - nhén gia tri nguyén?
b) Cho a va b 1a cac s6 thue thoa man cac diéu kién sau:
2a° +6a+3=0; 30’ +6b+2=0; ab#1.

6075h° '
20ab’ +(ab + l)}

Khong tinh c4c gid tri cia a va b, hdy tinh gia trj cia biéu thic P =

Céu 2. (3.00 diém)

a) Giai phuong trinh: x+V3x? +5x+2 =3x+ 2 + 2Jx +1.
b) Cho da thirc P(x)=x+bx+c c6 hai nghiém nguyén. Biét rang |c| <4 va [P (4) 1asd

nguyén t. Xéc dinh cac hé s6 b va ¢ cta da thic P(x).

Ciu 3. (1,00 diém) Cho tam gisc ABC vudng cintai 4 ¢6 d6 dai BC =a. Diém D di dong trén
tia d6i cia tia AC sao cho 0° < ABD <45". Goi E 1a hinh chiéu vuéng géc cia D trén duomng
thing BC, H la giao diém cta hai duong thing DE va 4B, F la giao diém cua hai duong thiang
CH va DB.

a) Chimg minh ring HF.HC = HE.HD.

b) Xac dinh vi tri cua diém D trén tia déi cua tia AC sao cho HF.HC c6 gia tri l6n nhit.
Cau 4. (2,00 diém) Cho doan thing AB c6 d6 dai AB=2a, O 1a trung diém cia 4B. Trén mra
dudmg tron (O; 04) 1y hai diém C, D sao cho COD=60° va C thudc cung 4D (C khéc A4 va
D khéc B). Duong thing AD cit duong thing BC tai E, hai duong thing AC va BD cit nhau
tai F.

a) Chirng minh rang AE.AD + BE.BC =4a”.

b) Pudng tron ngoai tiép tam gidc COD cit doan thing EF va doan thing 4B 1an luot tai

I va H(H khic O). Chimg minh ring ba diém F, I, H thing hang.

¢) Goi K la tam dudng tron ngoai tiép tam giac COD. Chimg minh ring FK 1a phan giac

cua goc AFB.
Cau 5. (1,00 diém) Cho céc sb nguyén a,b,c,d thoa man @’ +64b° —2024¢* +2026d° = 0.

Chimg minh rang (a+b+c+d )2 chia hét cho 9.

Cau 6. (1,00 diém) Cho hai sb thyc x, y théamin 0<x < y <13 va 2xy <13x+9y.
Chimg minh rang x* + y* <250.
HET
Thi sinh khong dwgc sir dung tai li¢u. Gidm thi khéng gidi thich gi thém.
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Caul
a) Voi x>0,x=1,tacd

_x+1+x\/;—1+x2—x x+\/;—1_x+1+x+ x+1+x2—x\/;—1
Jr o x—=+/x Vx—xx Jx Jx Vx—x'x
p_ Qx+2+0)1-x)+x° —xfx +/x =1 —x*—2x/x +2/x +1

P

Jx(1-x) Jx(1-x)
P_—(\/}—l)(\/}+1)3_x+2\/¥+1
Jx(1-x) Jx
Khi do 0<2: 9\\//_1 = 91 Sg. Dodégnguyén.
x+24x+1 \/;+T+2 P
X
74345 4742145
Jx = x=2T2ND
THI: 2:1:>P=9<:> 2 o 2 (thoa man)
P 135 47-21Y5
X = X=———"-
2 2
TH2:;=2:>P=E®\/_ 1 & 1 (thoa man)
X—E _4
Vay tap céc gia tri cua x thoa man 1a {47 +221\/§ : 47 _221\/5 ;4;%}.

b) Ta c6 3b +6b+2=0<:>b%+§+3=0:>%12‘1 nghiém cua phuong trinh 2x* +6x+3=0

Ma a cling 1a nghiém cua phuong trinh 2x* + 6x+3 =0, nén theo Vi-ét ta co:

%+a=—3 ab+1=-3b
=
a_3 a= %
b 2
6075b° 6075b°

=2025

Thay vao P ta dugc: P= > T
20ab +(ab+1) 20.?.b2 +(_3b)3

Vay P=2025

Cau 2.

a) PKXD 3x+2,x+120<:>x2—§. Pit a =~3x+2,b=+/x+1,a,b>0. Suy ra x =a*—2b".



CLB Toan Cq Sé&
Phong NGi Dung

Tacod: x+3x> +5x+2 =/3x+2 +2Jx+1 < a> —2b> +ab=a+2b.
Suy ra (a+2b)(a—b)=a+?2b.

Trudng hop 1: a+2b=0<a=b=0<3x+2 =/x+1=0. (v6 nghiém)
Trwong hop 2: a-b=1& 3x+2 =+/x+1+1. Tabinh phuong hai vé cia phuong trinh thi
3x+2=x+2+2/x+1 & x=/x+1.
1+\/§

Véi x>0. Tacod: x> =x+1x= >

> thoa man phuong trinh ban dau.

1++/5
5[

. 1
Thu lai thay x = i

Vay tip nghiém cua phuong trinh la {

b) Goi x,,x, 1a hai nghiém nguyén cta phuong trinh P(x)=0. Gid sir x, <x,
Suy ra P(x)=(x—x,)(x—x,). Theo dinh Iy Vi - ét, ta c6: |x.x,|=|d <4.(1)
Ma |P(4)| = |4 —x,[4—x,| 1a s6 nguyén t5.

, =5
TH1: Néu [4—x| =1:{x1
x =3

. 4
+ Véi x, =3. Nhu vay |x2|£§<xl, vo ly.

. 4
+ Véi x, =5. Nhu vay |x2|3§:>x220<x1, vo ly.

X, =5

TH2: Néu |4—x2|=1:{
x,=3
+ Véi x, =3. Nhu vay x, =1vx, =0.
Khé ndng 1: x, =0 thi |P(4)| =4 khong 1a s6 nguyén to.
Khé ning 2: x, =1 thi b=—(x, +x,)=—4,c=xx, =3.

. 4 ) . .
+Véi x, =5. Nhu vy |x|< Pt 0. Khi d6 |P(4)|=4 khong la s6 nguyén t0.
Vay b=—-4,c=3,P(x)=x" —4x+3.

Cau 3.
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a. Do B4 vuong goc AC va DE vuong goc BC nén H 1a tryc tdm ctua tam HBC.
Suy ra HC vudng BD tai F.
Ta cd £ZDFH = ZHEC =90" va ZFHD = ZEHC suy ra

AFHD ~ AEHC(g.g) = Ll = Hb < FH.HC = HE.HD.
EH HC

2
b. Theo dinh 1y Pitago BC® = AB> + AC* = AB’ = %
Ta c6: LADH =45°. Suy ra tam giac ADH vudng can tai 4 va AD = AH.
Bang cach ching minh twong tu cdu a thi
AFHB ~ AAHC = FH _HB < FH.HC = HA.HB.
AH HC

2 2 2
Theo bit ding thirc AM - GM: FH.HC = HAHB < J;HB ) _ Af =

ST 1 1
Vay max(FH.HC) = %. Dau bang xay ra khi va chi DA= AH = BH = EAB = EAC.

1 V2

Nhu vay khi D thudc tia d6i AC sao cho DA= EAC = Ta.

Cau 4.
a. Goi hinh chiéu cua E 1én BC 14 G.

. AE A
Khi @6, ta c6 AAGE ~ AADB(g.g) = B i = AE.AD = AB.AG.(1)

Va ABGE ~ ABCA(g.g)= 2E =B _ pppc=BaBG.(2)
BA BC

T (1) va (2) ta co6: AE.AD+ BE.BC = BA(AG+GB) = BA® =4a’.

b. Ta thdy ZADB=/ACB=90 suy ra E la tryc tdm cua tam giac FAB. Hay EF vudng goc AB.
Goi I’ 14 trung diém cua EF. Khi dé ta co I'E = I'F = I'C=I'D.

Ta co: ZI'DO=180" - £I'DF — ZODB =180 — £I' FB—~ ZABF =90

4
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Tuong ty: ZI'CO=90". Nhu vay I’ thuoc dudng tron ngoai tiép tam giac COD.
Khi d6 I trung I’. Tir d6 ciing suy ra H thudc duong tron dudng kinh /0. Suy ra ZIHO=90'".
Do d6 H tring G va F, I, H, E thang hang.

¢. Taco: ZCKD=2/COD=120,/CFD=90 — Z/CBF =90 — £C0D =60

Suy ra ZCKD+ ZCFD = 180°. Khi do t& giac F, D, K, C ndi tiép.

Két hop KC = KD, do d6 AK 1a phan giac goc AFB.

Luu y: Céc kién thirc vé géc & tam, tir gidc néi tiép hoc sinh tw chirng minh.

Céu 5. Gia st a, b, ¢, d 1a cac s6 nguyén thoa man a’ +64b> —2024¢* +2026d° = 0. (¥)
Tacod a’ —a=(a—1)a(a+1):3 khi d6a’ = a(mod3),b’ = b(mod3),c’ = c(mod3),d’ = d(mod3).
Ta ldy mod 3 hai vé cua (*) thi a+b+c+d =0(mod3).

Suy ra (a+b+c+d)* =0(mod9).

Céu 6. Str dung khi trién Abel ta c6:

169 81 169 169 81 169x* +81y2
250:—2_)/2 x—z.xz = (y2 —xz).—2+x2(—2+7j> y2 —x2 +x2.T2y

2 2
Zy2—x2+(13x+29y) > p? (2xy) 2, 2

XA = x4yt
2y 2 4

2

Do 132y >x>0,2xy<13x+9y.

Viy 250> x* + y*. Dau bang xay ra khi va chi khi y=13,x=9.
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