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(Khong ké thoi gian giao dé)

Cau 1:
a) Cho a, b, cla cac s6 thuc thoa man 40a+20b=230h+15¢=24c+12a. Chirng minh
a+b=c

b) Cho a, b, ¢ 1a cac s6 thyc théamin a +b +c =6 vd o’ +b” +c> =12. Tinh gia tri
cua biéu thirc P=(a-3)"" +(b-3)""* +(c-3)""™

Cau 2:
a) Giai phuong trinh 4x° +31x° =27 =12(x* + x)vJ1-x
(x+y)dx+y)=5x+2y-1

b) Giai hé phuong trinh
) 141 ep g rn {2x2_5x+2m_m=0

Cau 3:

a) Cho phuong trinh x* + x*(ax+a—1)+ax=2-a (ala tham s6). Chimg minh rang néu
a khac 2 va tat ca cac nghiém ctia phuong trinh da cho 14 s6 nguyén thi 24> —6a+9
1a hop sO

b) Tim tit ca cac o nguyen duong a, b, ¢ thoa man (a+1)(b+1)(c+1)=3abc

Cau 4: Cho dudng tron (0). Tir diém A nam ngoai duong tron, v€ cac tiép tuyen AE,
AF to1 duong tron (O) (E, F la cac tiép diém) va cat tuyén ABC (B, C thudc duong
tron (O), B nam gitra A va C).

a) Chung minh rang BE.CF = CE.BF

b) Goi H 1a giao diérp cua AO va EF, | la trung diém cua BC. Puong thang di qua I
song song vo1 CE cat EF ta1 D, CD cat AE ta1 K. Chtirng minh HK vudng goc voi
OF.

¢) Trong tam giac FBC lay diém N sao cho AN =AF. Qua diém N vé cac day cung
BQ, CR, FP cua duong tron (O). Chirng minh rang tam gidc PQR la tam giac can.
Cau 5: Cho a, b, ¢ 1a cac so thuc khong am, d61 mQt khac nhau. Chtirng minh rﬁng

1 _ 1 4 1 > 4
(a=b)" (b—c)” (c—a)” ab+bc+ca




Cau 6: Trong hinh lyc giac déu co canh bang 4 cho 257 diqém phan bigt. Chimg minh
rang ton tai hinh vuong co canh bang 1 chura it nhat 5 diem (co thé thugc canh hinh
vuong) trong so cac diem da cho.

DAP AN

Cau 1:
a) Ta cO: 40a + 20b = 30b + 15¢

= 40a—10b=15¢

= 8a—2b=3c
Ta c6:30b + 15¢ =24¢ + 12a

= 12a—30b=-9¢

= 4a—10b =-3¢c

12a-12b=0 {a=b {a=b

= — =>a+b=c
8a—2b=3c 8a—2a=3c

Do do ta co {

&= 20

a+b+c=6

b) Ta co: { Sa+b+c"-4a+b+c)=12-46

a+b+c’ =12
& (@=2)+0b-2 +(c=-2"=0
= (a-2) =(b-2)’ =(c-2)’
Sa=b=c=2
= P=3

Cau 2;

a) DK: x<1

Phuong trinh da cho twong duong

(x+1)(4x> +27x =27 = 12x1-x) = 0
x=-1

4x" +27x-27-12x1-x = 0(2)

Giai (2) ta co: (2x=9vV1=x)2x+3VJ1+x)=0

Y=




Il
I
@ o]
[E—
I+
\O
2]
~J

" 81
Viy S={ 8 +89\/ﬁ;_1;_3}

2x" =5x+2\x+y—-3x=1=0(2) ’

{(x+ Y)@4x+y)=5x+2y-1()

X

20

4x” +81x—81=0

X

<0

4x° +9x-9=0
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Pk: {3

Taco: () 4x’ +5x(y=D)+(y-1)°=0

< @Gx+y-Dx+y-1)=0

[y=—4x+1
Y=
y=—x+I

THI: Néuy=-dx + 1 thi x +y=-3x + 1 20@x$%

Ma le:x=l
3 3

Thir la1 x = % khong thoa man

TH2: Néuy =-x + 1 thi (2) & 2x> =5x+2=+3x-1
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(x* =3x+1)(4x* —8x+5) =
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Hé phuong trinh c6 2 nghiém (x,y) e+ ( > >

Cau 3:

Ta co: x* +x* (ax+a-D)+ax=2—a
& X (x+D+ax(x* +1)=2(* +D+a(x* +1) =0
&S +D(C +ax+a-2)=0
Sx+ax+a-2=0 (Vi X’ +1>0)

Taco: A=a’-4a+8>0,Va

Do d6 phuong trinh ¢6 2 nghiém phan biét vd1 moi a

L4x4 —20x° +33x*=23x4+5=0
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Via#2=x#0
Khi do, theo hé thirc Viet ta c6

X +x,=—a " 5 ,
=>2a" -6a+9=a"+(a-3)
XX, =a—2

= (X, + X, )2 +(x,x, — 1)2
=x +x +x°x," +1
= (xl2 + l)(3622 +1)

3 \ [ A A \ A 'x’.]"24-1¢1
Vi x,x, lacac sOnguyén va x, # x, nén
2
x, +1#1

= (x> +1)(x,” +1) 1a hop s0 hay 24> —6a+9 13 hop so.

b) Khong mat tinh tong quat gia st a>b>c
(a+1)(b+1)(c+1)=3abc (1)
Neéu ¢ = 1 thi 2ab+2a+2b=3ab
& ab-2a-2b+4=6
& (a=2)(b-2)=6
a=35,b=4
<:>|:a=8,b=3
Néuc=2 <<ab+ta+b+1=2ab
& (a=1)b-1)=2

= a=3b=2

Né’uc23khid(’)(1)@2=l+l+l+1+1 11
a b ¢ ab ac bc abc

I 1 1 1 1 37
g It Sd b=
i B 3 3 27 27

Vay (a,b,c) e {(5;4;1);(8;3;1);(3;2;2)} va cac hoan vi

2(1)



Cau 4:

a) AAEB ~AACE(g—g)
BE AE
— =
CE AC
AAFB ~AACF(g—-g)
BF AF
4 =
CF AC
AE AF BE BF
O = — =
AC AC CE CF
— BE.CF = CE.BF

D

b) Do ID // CE nén DIB = ECB = DFB
= IDBF i tiép

OB cat CE tai J, 5 diem O, I, E, A, F thudc 1 duong tron
= DBl =IFD=]AE

Ma 2 gbc nay & vi tri dong vi = BJ // EA



ID // CJ, 11a trung diém cua CB
= JD la duong trung binh cua tam giac CJB

= JD=DB

Ma BJ // A theo Thales 22 = P8 _ rx = k4
EK KA

= HK la duong trung binh cua tam giac EFA
= HK // FA

Ma OF 1 FA= HK 1 OF

C) AAFB ~ AACF (g —2)

AF _ AB

= =" = AF* = AB.AC
AC AF

AN 4
Suy ra AN’ = AF* = AE* = AB.AC = N_AcC
AB AN

= AANB~AACN(c—g—-c)
= BNA= NCA=BOB

= NA// QR
Go1 X la giao cua QR va PF, tam giac ANF can

%(sdPQ+ sdRF)= RXF = ANF = AFN = %sdPF = %(sdPR +sdRF)

= %sdPQ=%sdPR=>sdPQ=sdPR:>PQ=PR
= Tam giac PQR can tai1 P
Cau 5:
Khong mat tinh tong quat, gia st a>b>c
. 1 S 11 1 S 1
(b—c)* b* (c—a) (a-c) d°
4 4
>
ab ab+bc+ca

Can chimg minh : 2+12+1224
(a=b)” a~ b ab




Haylé(g+é)+ 2 >4 (1)
boof 2.9 o
b a

a

Pat r=—+ +2>2 Vi a#b

b_(a=by
a ab

(1) tré thanh t+tL224

Hay la ## -2t+1>4t-8 < (t-3)° 20

= dpcm
(a b
A G99 2 . |=+—83
Dau “="xayrakhi<ps a
" =0
Cau 6:

Goi (O) ngoai tiép luc giac déu canh 4

Khi do (O) c6 ban kinh R =4

Goi ABCD 14 hinh vudng ngoai tiép (O)

= Canh hinh vuong la 8

Chia hinh vudng thanh 64 hinh vudng nho canh bang 1
C6 257 diém phan biét ma c6 64 hinh vudng

Theo nguyén ly Dirichle ton tai 1 hinh vudng canh bang 1 chira it nhat 5 diém trong
sO cac diém da cho.



