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NGUYEN TRAI MON: TOAN

Thoi gian lam bai: 180 phut

Céu 1: (2 diém) Giai phuong trinh: 2 /1+%(x+1) = X+5.

X2 =Xy =X—-2y+2

Ciu 2: (2 diém) Giai hé phuong trinh: { . .
X+ (y-1)(6-5x)=0

Cau 3: (1 diém) Tim f:R—R thoa man:

f(x+yf (X)) =T (xf(y)—x+f(y+f(x),vx,yeR.

Cau 4: (2,5 diém) Cho tam giac nhon ABC. X va Y 14 hai diém phan biét trén
canh BC sao cho goc ZCAX = ~YAB. Goi K va S lan luot 1a chan duong vubng goc
tir B dén AX va AY, T va L lan luot 1a chan duong vudng goc tir C dén AX, AY.

a) CMR: K, T, S, L thugc mot duong tron c¢6 tam la trung diém BC.
b) CMR: KL, ST, BC dong quy.

Cau 5: (1,5 diém) Co hai ngudi ngoai hanh tinh A va B bit 2n nguoi 1én mot chiéc
UFO (n la s6 nguyén duong), trong d6 ¢6 mot s6 nguoi quen nhau. A va B choi
mot trd choi theo lugt, mdi lugt Mot ngudi bat mot trong s6 2n ngudi sao cho
ngudi bi bat phai 12 ban caa nguoi bi bat ¢ luot ngay trude. A thuc hién trudc, ai
khong chon dugc ngudi dé bat nita thi thua. CMR: B ¢c6 chién thuat thang khi va
chi khi 2n ngudi ¢6 thé dugc chia thanh n cip, trong d6 2 ngudi trong mot cap thi
quen nhau.

Céu 6: (1 diém) Cho céc sé nguyén duong a, b théa man véi moi sé nguyén
duongntaco: a"+n|b"+n . CMR:a=D.



Hudéng dan giai:

Cau 1: a) BKXD: x#0 va 1+150
X

bat /1 +§ =t(t = 0) => 1+x=xt> => PT tro thanh: 2t(x+1) = xt* + 4

& (t-2)(xt—2) =0
TH1:t=2=>x=1/3

TH2: xt = 2. Gii ra ta duoc x = ——V17

Céau 2: PT (1) taduogc: (x—-y+1)(x—-2)=0 =>x=2hoacx=y -1
TH1: x=2=>y=3

TH2: x =y — 1 thay vao PT (2) c6: x(x*-5x+6)=0 =>x =0;2;3.
Cau 3: f(x+yf ()= f(xf () —x+F(y+F(x)vxyeR 1)

Thay x =y =0=> f(0)=f(0)+ f(f(0)) => f(f(0))=0

Thay x =0 => f(yf(0))= f(0)+ f(y+ f(0))

Ta thay y sao cho yf(0) =y + f(0) <> y(f(0)-1) = f(0)

+ Néu f(0) khac 1 => f(0) — 1 khac 0 => Chon duoc y thoa man diéu trén, thay vao
ta duoc f(0) =0 vo li

+)Néu f(0) =1=> f(1) = f(f(0))=0 va f(y)=1+f(y+1)
Thayy=0=> f(x)=f(x)—x+ f(f(x)) => f(f(x)=x
Thay x =1=> 0= f(f(y))-1+ f(y)

= f(f(x)=1-f(x)=x => f(x)=1-x,VxeR



Cau 4:

L

a) CO: ABKS va ATLC la céc ta giac noi tiép => SKA=SBA=TCA=TLA =>K, T,
S, L thuoc mot duong tron.

L4y I 1a trung diém TK, M 1a trung diém BC thi MI 1a duong trung binh cua hinh
thang BKCT => MI vudng géc KT => M thudc duong trung truc KT.

CMTT M thudc dudng trung truc SL, két hop diéu kién KLSL la tt gidc noi tiép
suy ra M la tdm cua duong tron (KTSL)

b) E 1a giao diém cua TL va SK. H 1a giao diém ctia KL va ST. Ap dung thé hinh
brocard cho t giac KLST la ¢ E la tryc tdm tam giac AHM => AE 1 MH.

Ta s& CM: H thudc duong BC bang cach CM: AE L BC
Goi D 1a chan dudng vudng goc tir A xudéng BC, ta s& CM A, E, D thang hang.

Xét cac duong tron ngoai tiép (ABKDS), (ATDLC), (KTSL) ¢6 3 truc dang
phuong 13 KS, TL va AD dong quy => dpcm



Cau 5: <= Néu 2n ¢4 thé chia thanh n cip 2 nguoi quen nhau. Thi khi A chon
trude 1 nguoi, B s& chon ngudi con lai cua cap do, hién nhién B khong thé thua.

=> Néu B c6 chién thuat dé thang. Gia st khdng thé chia 2n ngudi thanh n cap doi
mot quen nhau. Néu khdng c6 ai quen nhau hién nhién B chac chan thua. Khi ¢6
cac cap quen nhau, ta gia sir 2n ngudi c6 thé chia 1am téi da k cap, goi tap 2k ngudi
d6 1a K, phan con lai 12 tap O, thi 16 rang hai ngudi bat ki trong O khdng quen
nhau. Néu A chon 1 ngudi trong O, goi 1a nguoi X, thi dé B cd chién thuat thang,
B phai chon duoc mot ngudi quen caa X, chic chan phai thudc tap K, giasi 12 Y.
Khi d6, néu A chon tiép nguoi bat cip véi Y, goi 1a Z thi B phai chon dugc 1
nguoi labancia Z, goilaT.

- Néu T thudc tap O, thi ta c6 thé thay cap Y — Z thanh 2 cip X — Y va Z — T dé thu
duoc cach chia c6 nhiéu cip hon, mau thuan vai tinh 16n nhat caa k.

- Néu T thudc tap K, thi A lai c6 thé chon nguoi 1 bét cap véi T, qua trinh cir 1ap
lai nhu vay rdi s& dén lic B phai chon duoc mot nguoi “T” nao d6 khong thudc tap
K, mau thuan theo truong hop trén.

Do vay dé B c6 chién thuat thang thi 2n nguoi phai c6 thé bi chia Iam n cap (dcpm)
Cau 6: Turgiathiétsuyra b>a

Co: a"+n|(b"-a")+(@"+n) => a"+n|b"—a" v&i moi n nguyén duong.
PéCMa=btasé CM: ton tai 1s6 nguyéntép>b—-amap|(b-a).

Lay mot s6 nguyén té p > max{a;b} => (a, p) = (b, p) = 1.

Tur a"+n[b"—a" ta s€ nghi cach chon n sao cho: {b” _ a"pzlagj:(mod »)
Véi diéu kién (2) ta chi can chonn =1 (mod p — 1)

Khi @6 diéu kién (1) tré thanh: pla + n =>n = —a(mod p)

Do (p,p-1) = 1, theo dinh Ii thang du trung hoa, ¢ thé chon duoc sé n sao cho:

n = 1(modp-1)
{ n = —a(mod p)

Khi d6 ta duoc pla™ +n |[b™ — a™ va b™ — a™ = b — a(mod p)

=>b—achiahétchop. Véipdulon=>b—-a=0=>b=a



