SO GD & PT HAI DUONG PE THI THANG LAN 1 NAM HQC 2021 - 2022
TRUONG THPT NGUYEN TRAI MON TOAN — 10

Thoi gian lam bai : 180 Phut

(Déco 1trang)

mx? —6x+m—6

0y dat gid tri nho nhat bang 2
X"+

Cau 1. (2,0 diém) Tim m sao cho ham sé y =

Cau 2. (2,0 diém) Cho day so Fibonacci (F,) thoaméan F,=F,=1va F,,=F

n+l

+FVn2>1.
Chang minh 2"*F, —n chia hét cho 5 v&i moi n>1
Cau 3. (3,0 diém)

1) Cho hinh binh hanh ABCD tam O. Ly cé4c diém I, J sao cho:

3IA+21C-2ID=0 (1) vd JA-2JB+2JC=0 (2)

Chang minh rang: 1, J, O thang hang.

2) Cho tam giac ABC. Cac diém D,E,F trén cac canh BC,CA,AB théa man:

BD CE AF

— =——="_—"__Chttng minh
CD AE BF

a) Hai tam giac ABC va DEF c6 cung trong tam
b) Néu hai tam giac ABC va DEF chung tryc tdm thi tam giac ABC déu.

Cau 4. (2,0 diém) Tim tat ca cac ham f : R — R théa man:

f((x=y)?) =X =2yF () +(f(y))’¥x,y e R.

Cau 5. (1,0 diém) Mot 18 hoi co n chi hé téi gop vui. Biét rang mdi cha hé déu chon duoc it
nhat 5 mau tir 8 mau cd sin dé vé 1én trang phuc va mit caa minh sao cho khong cé 2 chi hé
nao sir dung cac mau giéng hét nhau va 1 mau ¢ khdng qua 10 chi hé sir dung. Chirng minh
rang n<16 va hdy chi ra 1 cach t6 mau cho ddng 16 chi hé thoa méan cac diéu kién trén.



PAP AN THI THANG LAN 1 LOP 10 TOAN NAM HQC 2021-2022

mx? —6x+m—6

Cau 1. (2,0 diém) Tim m sao cho ham sé y = dat gid tri nho nhat bang 2

X2 +2
Loi giai:
2_ —
mx EZx+m 622VX )
. X°+2
miny =2« 2 Gy tm_6
EIxO:mX°_2°+ — =2 (2
X5 +2

D) f(x)=(M-2)x*-6x+m-10>0Vx

(2) <> phuong trinh (m-2)x*—6x+m-10=0 c6 nghiém.

m =2 rd rang khdng thoa man

m+ 2 thi hai diéu trén tuong duong véi A, =0 hay m=11 hoic m=1
Pap s6: m=11 hoic m=1

Cau 2. (2,0 diém) Cho day sb Fibonacci (F,) thoaman F,=F,=1va F,,=F _,+F,vn>1.
Chang minh 2™F, —n chia hét cho 5 v&i moi n>1

Loi giai:

Chuang minh bang truy hoi

Budc co so voi F.F, don gian

Gia st n>2 va két qua dung véi moi k=1,2...,n.

Xét 2"F ,—(n+1)=2(2"'F,—-n)+4(2"°F _,—(n-1))+5n-5

T d6 do 2"*F,—n va 2"%F,_,—(n—1) chiahétcho 5, taco 2"F,,, —(n+1) chia hét cho 5.

Theo nguyén Iy quy nap, ¢ diéu phai ching minh

Cau 3. (3,0 diém) 1) Cho hinh binh hanh ABCD tam O. L4y céc diém I, J sao cho:
3IA+21C-2ID=0 (1) vd JA-2JB+2JC=0 (2)

Chuang minh rang: 1, J, O thang hang.



2) Cho tam giac ABC. Céc diém D,E,F trén cac canh BC,CA,AB thoa man: BD _CE_AF.
CD AE BF

Chang minh

a) Hai tam giac ABC va DEF c6 cung trong tdm

b) Néu hai tam giac ABC va DEF chung tryc tdm thi tam giac ABC déu.

Loi giai:

1) Taco:
(1) < 3(0A-0I1)+2(0C —0I)—2(0D—-01) =0 < —30I +30A+20C — 20D =0
@—3&'+307A+2(—O_A)-2(—@')=6@a%(ﬁu@)
(2) < —-0J+0OA—-20B+20C =0 < —0J+0A-20B+2(—0A) =0 < 0] =—OA - 20B
Tur (3) va (4) suy ra: a=_%a@ 1,J,0 thang hang

2) Goi G latrong tdm cua tam giac ABC.
Taco @+E+G—F:(E@+C_De—s*j+(cie7\'+£@j+ (EG—B‘+ﬁG—’Aj
BC AB BA

CB CA AC
=(%+%j&+(%+%j@+(§+§j@=€A+@+@:6.
Suy ra G la trong tdm tam giac DEF
A

JAN

B v c
Lai c6 hai tam giac ABC va DEF c6 chung truc tm nén dua vao tinh chat cia duong thang
Euler suy ra hai tam giac ciing c¢6 chung tim dudng tron ngoai tiép O.



Goi (0) la dudng tron ngoai tiép cua tam giac ABC.
Do OD =OE nén OD*-R*=0E’-R’®

Suy ra DB.DC =EC.EA. Ma DB _EC 1en bc? —ea’
DC EA

Chutng minh twong tu ta thu dugc DC = EA=FB. Tir 46 BC =CA= AB hay tam giac ABC déu.

CAu 4. (2,0 diém) Tim tat ca cac ham f :R > R thoa man:
f((x=y)?)=x* =2yF () +(f (y))’¥x,y eR.

Loi gidi:

£(0)=0

Cho x=y=0= f(0)=(f(0)) Q{f(O):l

=0
V=7 {4 dugc: f(x*)=x"= f(t)=tvt=0

Néu f(0)=0: Cho{
xelR

Cho x=yeR tadugc: f(0)=x>—2xf(x)+(f(x))* < (f(X)—x)*=0< f(x)=xVdi moi x. Thir
lai thiy dung.
y=0

ta dugc: f(x*)=x"+1< f(t)=t+1vt>0.
X e

Néu f(0)=1: Cho{

Cho x=0;yeR tadugc: f(y*)==2y+(f(y))’=(f(y))’=f(y*)+2y

f(y)=y+1

véi moi y
fy)=-y-1

=y +1+2y =(y+1)° :{

Gia str 3y, e R sao cho: f(y,)=-y,—1.Chon x=y=y, ta duoc:

f(y,)=Y,-1
F(¥o)=Y,+1

1= y§—2yof(yo)+(f(yo))2©[
Néu f(y,)=Yy,-1=-y,-1=y,~1=y, =0 va f(0)=-1 (loai).
Néu f(y,)=y,+1= -y, -1=y, +1=y, =-1= f(-1)=0.
Thoaman: f(y,)=vy,+1. Vay f(y)=y+1vyeR. Thir lai thiy ding.

Cau 5. (1,0 diém) Mot 18 hoi co n chi hé téi gp vui. Biét rang mdi cha hé déu chon duoc it
nhat 5 mau tir 8 mau c6 san dé vé 18n trang phuc va mat cua minh sao cho khdng ¢6 2 chi hé



nao sir dung cac mau gidng hét nhau va 1 mau c6 khdng qua 10 chd hé sir dung. Ching minh
ring n<16 va hdy chi ra 1 cach td mau cho ddng 16 chi hé thoa man cac diéu kién trén.

Loi giai:

Ta dém s T céac cap (H,m) véi H 1a cha hé nao d6 va m 1a mau ma chd hé dé st dung.
Cach 1.

GPD 1. Chon chi hé: Cé n cach

GD 2. Chon mau ma chi hé dé dung: >5

Vay T >5n

Cach 2.

GP 1. Chon mau ma chi hé dung: 8 céch

GP 2. Chon chi hé dung mau doé: <10

Vay T <8.10

Tir c4c diéu trén ta co: 5n <80, suy ra n<16

DAau bang xay ra khi mi chi hé dung ding 5 mau va 1 mau cé ddng 10 chi hé st dung

Ta minh hoa 1 truong hop xay ra dau bang trong bang sau: ( dau x chi mau ma chi hé tuong tng
su dung)
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