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[ DE THI CHINH THUC ] (Dé thi gom 06 cdu trong 01 trang)

4 .2 sos1a \ X2+2y2—3xy+2x—4y=0
Cau 1 (4 diém): Giai hé phuong trinh sau:
X+ —xy+2y-5=0

Ciu 2 (4 diém): Cho tam giac nhon ABC ndi tiép duong tron (O). AD, BE, CF 1a ba duong
cao (D eBC,EeCA,F € AB). Puong thing EF cit BC tai G, dudng thang AG cit duong
tron (O) tai diém M.

a) Chirng minh 40 L EF.

b) Goi N la trung diém canh BC va H la tryc tdm tam gidc ABC. Chung minh rang
M, N, H thang hang.

Céu 3 (3 diém): Cho a, b, ¢ >0 théa mdn a+b+c =1. Ching minh rang:
1 1 1
+ +
a+b b+c c+a
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2

Cau 4 (3 diém): Cho ba hinh vudng (7;), (7, ), (7, ) c6 d6 dai ba canh twong tmg 1a ba s6 nguyén
x,x+4,x+8. Hoi tong dién tich cta ba hinh vudng d6 bang 2019 don vi dién tich c6 duoc

khong?

Céu 5 (3 diém): C6 bao nhiéu cach sip xép cac sé 31,41,51,61,71,81, 91 thanh mot diy sao

cho tong ciia bon sb lién tiép bat ky trong day ludn chia cho 3 du 1?

2f(n)=f(n+1)+ f(n—-1), Vn=>2

Cau 6 (3 diem): Chohamso f: N — N thdéa man: {f(2f(n)) 2nvnz1

Tinh £(2019).

Hét




DAP AN

Pé ciu 1 (4,0 diém):

Giai hé phuong trinh sau: {

x> +2y> =3xp+2x-4y=0
X +y —xp+2y-5=0

Dap 4n ciu 1:

CAU 1 DAP AN - HUONG DAN CHAM DPIEM
X2 +2y°=3xp+2x—-4y=0 (1
Ta co: Y 4 4 @ D
x> 4y —xy+2y-5=0 (2)
x=y-2
Taco (1) <:>(x—y+2)(x—2y)=0<::{ 7
x=2y 2.0
. . 2 y=1
Vi x = y—2thay vao (2) ta dugc y"-1=0<
y=-
Vo%y:1:>x:—1 1.0
Véi y=—-1l=x=-3
V6i x=2y thay vao (2) ta dugc 3y> +2y-5=0<
Véi y=—l=>x=-2
Véiy:—éjx:—&
3 3 1.0

Vay (1) ¢6 nghiém (xy) la: (- 1,1), (= 3; - 1), (D), (-5 -

8]




Céu 2 (4 diém) : Cho tam giac nhon ABC ndi tiép duong tron (O). AD, BE, CF 1 ba dudng

cao(D € BC,EeCA,F € AB). Puong thang EF cit BC tai G, dudong thing AG cat dudong

tron (O) tai diém M .

a) Chimg minh A0 1 EF

b) Goi N la trung diém canh BC va H la tryc tAm tam gidc ABC . Chimg minh ring

M N, H thang hang

Dap 4n ciu 2:

Y Noi dung Piém
Ta c6 204C =180° — A0C 0.5
_— A40C _— 0.5
— 04C =90~ 29 _9p0_ iBC
a) 2
Ma ABC = AEF 0.5
— OAC+ AEF = 90° = AO 1 EF 0.5
Goi N latrung diém canh BC va H 1a tryc tim tam giac ABC . Chirng minh
rang GH 1 AN .
Theo két qua cau a) va tr giac AEHF noi tiép suy ra M nam trén dudng tron 0.5
duong kinh AH ,doddo HM | MA.
Tia MH cit lai dudng tron (O) tai K, do ZAMK =90° nén AK 1a duong 0.5
b) kinh cia (0O).
T dé suyra KC L CA,KB 1L BA .Suyra KC| BH,KB||CH ,do d6 BHCK 0.5
1a hinh binh hanh. Suy ra KH diqua N
Khi dé M,H,N thang hang. 0.5




Bai 3 (3.0 diém).

Cho a,b, ¢ >0 thoa man a+b+c=1. Ching minh rang:

1 N 1 N 1 22(*)
a+b b+c c+a 2
Pap an
Ta co ! + ! > 4 0,5
a+b b+c a+2b+c
1 4 1 1 4
Tuong tu: > , + > 0,5
b+c c+a b+2c+a c+a a+b c+2a+b
Tir d6 ta can chirng minh
0,5
1 N 1 N 1 )29_(**)
a+2b+c b+2c+a c+2a+b 4
That vay, ta co + ! + ! > ? 0,5
a+2b+c b+2c+a c+2a+b 4(a+b+c)
Suy ra ( + ! + ! )29— 0,5
a+2b+c b+2c+a c+2a+b 4
. ) 1
Do d6 (**) dung. Vay (*) ding. Dau “=” xéyrakhla:b:c:g 0,5




Bai 5: (3,0 diém) Cho ba hinh vuéng (7;), (7, ), (7 ) c6 do dai ba canh tuwong tmg 1a ba s6

nguyén x, x +4, x + 8. Hoi téng dién tich ctia ba hinh lap vudng d6 bang 2019 don vi dién tich

c6 dugc khong?

Pap an bai 5§

Ciu 5 NOI DUNG PIEM
Ta c6 cac sO nay x, x+4, x+8 1ap thanh mot hé thang du déy da 0,5
modulo 3, tirc 1a c6 ding mot sb chia 3 du 0,1,2
Nhu vay tong ba sé x°, (x+4)*, (x+8)” khi chia 3 du 2 1,5
Ma 2019 khi chia cho 3 ¢6 sé du1a 0 nén tong dién tich ciia ba hinh 1,0

vudng d6 khong thé bang 2019 don vi dién tich.




Pé cau 5:
Co6 bao nhiéu cach sa“ip Xép cac s6 31, 41, 51, 61, 71, 81,91 thanh mot dady sao cho téng cua
bdn s6 lién tiép bat ky trong diy ludn chia cho 3 du 1?

Pap an cau 5:

Y No6i dung Piém

Vi 0,5

31=1(mod3),41=2(mod3),51=0(mod 3),61=1(mod 3),
71=2(mod3),81=0(mod3),91 = 1(mod 3),

Nén ta c6 thé viét lai cac s6: 31, 41, 51, 61, 71, 81,91 bdi cac sb 0,5
1,2,0,1,2,0,1. Gia st a,,q,,4a,,4a,,a;,a,,a, 1la mot sy sép xép thda man yéu

cau de bai.

Tathdy 2 =(q, +a, + a, +a,)+(a, + a; + a, + a,)(mod 3) 0,25
=(a,+a,+a,+a,+a,+a,+a,)+a, = a,+1(mod3) 0,25
Vi a, =1(mod3) nén a,,a,,a, lasy sap xép cua cac s6 0,1,2 0,25
Via +a,+a,+a,=a,+a,+ a, +a,=1(mod3) 0,5
Nén a, = a,(mod3) 0,25
Tuong tu, ta cling chimg minh dugc tha ty cta cac sb a,,a,,a, cing dugc 0,25

xac dinh duy nhat béi céc so as, a,,a,

Vay ¢6:3.2°.3! =144 sy sap xép. 0,25




Pé Cau 6:_(3,0 diém)

Choham sé f:N"— N’ thoa man: {

2f(m=f(n+D+ f(n=1) ()
fRfm)=2n (2)

Pap an cau 6:

_Tinh £(2019)?

CAU

NOI DUNG

PIEM

Tu (2)taco:

2f(n)=f(n+l)+f(n—1)
= f(n+1)- f(n)=f(n)- f(n-1), VneN". (3)

0,5

Tu (3) suy ra f(n)—f(n—l):...=f(2)—f(1) =c
Do do:

f(n):f(n—l)+c

f(n—l):f(n—2)+c

f(2):f(1)+c
:>f(n)=(n—1)c+f(l)

0,5

fQf(M)=2n=2nc* -2 +2f)=1Dc+ f(1)=2n
¢’ =1

27 +Q2fM)-De+ f(1)=0
{c:l
o
S)=1

Do d6 f(n)=n,Yne N Vay f(2019)=2019

Thay vao (2) : = {

0,5




