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Hudng dan cham gom 04 trang

A) Huéng dan chung:

1) Hoc sinh lam ding dén dau thi cham dén dé. Hoc sinh trinh bay theo cich khac ma

ding thi giam khao cham tuong tng bicu diém ctia HDC.

2) Viéc chi tiét hoa thang diem phai dam bao khong lam sai lech biéu diém ctia HDC va

phai dugc thong nhat trong toan hoi dong cham thi.
3) Diém ctia bai thi khong lam tron.
B) Huéng dan cu theé:
Bai 1 (5,0 diém). Cho day s6 (w,) xac dinh béi
rp=a,—1<a#3

z2+15

—— VneN~.
2(x, + 1) ne

Tnt+1 =

Chitng minh rang day s6 (z,,) c6 giéi han hitu han va tim giéi han do6.

Noi dung

DPiém

Doz =avéi —1<a#3nén0 <z, #3, véi moi n € N*, n > 2.

St dung bat dang thitc AM-GM, ta dugc

—2) Z%(Q-\/l—6—2>:3.
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Suy ra x, > 3, v6i moi n € N*, n > 2.

Ta c6
In—|—1+ 16
Tpy1 — Tp = — :
“ 2 2z, + 1)
. 1 16
Xéthémséf(m):—gc;_ +2<x+1),x>3,tacc’)
1 16
(@)= —=— ———— <0, Vae (3+00).

Suy ra ham s6 f(z) nghich bién trén khodng (3; +00).

Tt do, v6i n > 2, ta dugde f(z,) < f(3) = 0, kéo theo (1), la day gidm ngat va

bi chan du6i béi 3 nén né c¢6 giéi han hitu han 1a L > 3.
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Chuyén qua giéi han, ta duge
L?*+15

2(L+1)

Giai phuong trinh ta duge L = 3.

Bai 2 (5,0 diém). Tim tat cd cdc ham s6 f : R — R thod mén

fRr+fy)+af(y)=a+y+ry, Va,ycR

Noi dung Diém

Ta chiing minh rang f 1a don anh. That vay, gid st f (y1) = f (y2), thay (z,y) lan
lugt béi (1,y1) va (1,y2), ta duge

L+2y = f(2+2f (1)) = fF(2+2f (y2)) = 1 + 2,

hay y1 = y».
Thay z bdi 0, ta duge

f(fw) =y, VyeR

Thay y béi 0, ta duge
f Qe+ f(0)+2f(0) =z = f(f(z)), VreR,
ma f 1a don &nh nen
fl@) =22+ f(0) +2f(0) = 2+ f(0)) 1+ z) - 2.
Tt gid thiét, v6i moi z,y € R, ta co
vtytay=[fQc+[fly)+afly) =2+ f0)A+224 fly) +2f(y) — 2,
Thay z, y bdi 0 ta dugc

(24 F(0)) (1 + £(0)) =2

hay f(0) = 0 hodc f(0) = —3.
V6i f(0) =0, ta duge f(z) = 2z, thit lai ham s6 nay khong thod man.

Véi f(0) = —3, ta duge f(z) = —x — 3, thit lai ham s6 thod méan yéu cau.

Vay bai toan ¢6 duy nhat mot nghiém ham f(x) = —x — 3.

Bai 3 (5,0 diém). Cho tam gidc nhon ABC noi tiép duong tron (O) va dudng trung tuyén AM
ctia tam gidc ABC cit (O) tai D (D khac A). Goi E, F, G, H lan lugt 1a trung diém céc canh
AB, BD, DC, CA. Goi S, T lan lugt 1a chan dudng phan giac trong géc M clia cac tam gidc
EMG va FMH. Cac duong thing AB va DC céat nhau tai X, AC va BD cit nhau tai Y.

a) Chtng minh réng MS L MT.



b) Cac duong thang MS va FH cit nhau tai U, MT va EG cit nhau tai V. Chiing minh

rang UV || XY

Y No6i dung

Diém

/4
AN
iv,'

/7PN

Do MF || DC va M H || AB nén
BMF = BCD = BAM = AMA.

o Lai ¢c6 MT la phan giac goc FMH nén MT la phéan giac goc AMB.
Tuong tu, M .S la phan giac goc A/]\R', kéo theo MT 1 MS.
Theo a), MS, MT lan lugt 14 phan giac ngoai cac goc FMH va EMG.
Tu tinh chat duong phan giac, ta c6
VE ME UH MH
VG MG UF MF’
Do céc cap tam gidc AMB va CM D, AMC va BMD dong dang nén
3b

ME MA MA MH
MG~ MC ~ MB  MF’

VE UH
Kéo theo —— — ——-.
OO vE T UF

Ma EH || FG nén theo dinh li Thales ta dugec UV || EH || FG || BC.

Goi I 1a giao diém ctia AD va XY, 16 rang X (AD, MI) = —1

Két hgp M 1a trung diém BC, ta duge XY || BC. Vay XY || UV.

Bai 4 (5,0 diém).

a) Cho s6 nguyén duong d, tim s6 cap (x,y) nguyén duong sao cho

r—Y

=d.




b) V6i méi s6 nguyen duong n > 1, goi f(n) 1a s6 cdp (z,y) nguyén duong sao cho 1a
r—y
wéc nguyen duong ctia n. Tim tat ci cac gia tri ctia n dé f(n) = 231.
Y No6i dung Diém
V6i s6 nguyen duong d, ta c6 = d thi (z + d)(y — d) = —d?*. Khi d6, ton
r—y
tai wéc nguyén duong r ctia d? sao cho r = z + d,
2
théthiz =r—dvay=d——. Doz >y>0nénr>d.
r
4a | Ngudc lai, v6i moi 11’620 nguyén duong r > d clia d?, thit tryc tiép, ta dude cap
d
(x,y) = (7“ —d,d— —) thod man —2— = d.
r T —y
~ A - ~ 2 , N T (d2) - ].
Nhu vay so6 cip (x,y) nguyén duong thoa = d chinh 1a —
r—y
R6 rang
7 (d?) -1 1 T(n)
ry = ST (I ) T
2 2 2
din dn
Dé& thay 7 (m?) 1a mot ham nhan tinh. Gia sit n c6 phan tich tiéu chuan la
n = [ p{, stt dung cong thiic tong trai, ta duge
i=1
4b

S

ZT(dQ) :H(1+T(p?)+7(p?)+---+T(p?ai))

dn i=1

:ﬁ(1+3+5+---+(2ai+1))

i=1

-0 +a) = ().

Keo theo sy = T =700 _ T 1)

Do d6 f(n) =231 khi 7(n) (7(n) — 1) =22 21.

Suyra [[(1+a)=7(n)=22=2-11.
i=1

Do d6 hodc n c¢6 ding mot uéc nguyen té p va n = p?! hoic n c6 dung hai wée

nguyén to phan biét p, ¢ va n = pq'°.




