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Thoi gian: 150 phut (khong ké thai gian phat dé)
Ngay thi:  18/3/2017

Bai 1 (6,0 diém).
o 2m +16m +6  /m - 2 3
1. Cho biéu thic: P = o+ 2dm - 3 + T -1 +\/E+3
a) Rut gon P.
b) Tim gia tri tw nhién ctia m dé P 1a s6 ty nhién.
2. Cho biéu thitc: P = (a + b)(b + c)(c + a) — abc vdi a, b, c la cac s6 nguyén.
Chitng minh rang néu a + b + c chia hét cho 4 thi P chia hét cho 4.

2

Bai 2 (5,0 diém).
1 1 4
a) Chitng minh rang: v&i moi so thue x, y dwong, ta luon co: N + " = Xty
b) Cho phwong trinh: 2x* +3mx - +2 =0 (m la tham s6). C6 hai nghiém x va x, .

2
T+x 1+x

Tim gia tri nhé nhat cta biéu thite: M = (x, - x,) +

X

| X

2

Bai 3 (2,0 diém)
Cho x, y, z 1a ba s6 dwong. Chitng minh rang:
1 1 1 11 1 1
+ + <—|—+—+ =

X+yz yi+xz " +xy 2\xy yz zx

Bai 4 (7,0 diém).
1. Cho tam giac déu ABC ndi tiép dwong tron tam O ban kinh R. M la mot diém di
dong trén cung nhé BC ctua duong tron do.
a) Chitng minh MB + MC = MA
b) Goi H, I, K lan lugt 1a chan dwong vuong goc ha tt M xuéng AB, BC, CA. Goi
S, S’ lan luot 1a dién tich caa tam giac ABC, MBC. Chitng minh rang: Khi M di dong
ta luon c6 dang thic:
2\3(s + 25")
3R
2. Cho tam gidc ABC c6 ba goc nhon. AD, BE, CF la cac duong cao. Lay M trén
doan FD, lay N trén tia DE sao cho MAN = BAC. Chitng minh MA 13 tia phan
gidc ctia goc NMF

MH + MI + MK =
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Bai 1 (6,0 diém).

1
1a) Rut gon duge P = \/\/g+1 (v6im =0, m # 1)
1b)
\/E+1_ 2

N N

2
Tac6:PEN © = €N © Jm - 1 13 wéc dwong cia 2 = m €[4 9 (TMPK)

Vay m = 4; m =9 la gia tri can tim.
2)a+tb+c:4 (a,b,c€ Z)
bita+b+c=4k (k€Z)=> a+b=4dk-c;b+c=4k—-a;a+c=4k-b
Ta c6: P =(a+b)(b + c)(c +a)—abc = (4k — c)(4k — a)(4k — b) — abc
— (16k? - 4ak - ack + ac)(4k - b) - abc
= 64k’ - 16bk* - 16ak’ + 4abc - 16ck® + 4bck + 4ack - abc - abc
= 4(16K® - 4bk® - 4ak® + abk - 4ck® + bck + ack)- 2abc  (¥)

Gidstra,b,cdéuchia2due 1l = a+tb+cchia2del (1)
Ma:at+b+c:4 = a+b+c:2 (theo gia thiét) (2)
Do d6 (1) va (2) mau thuan = Diéu gia st 1a sai

= Trong ba s0 a, b, c it nhat c6 mot s chia hét cho 2

= 2abc : 4 (**)

T (*)va(**)= P : 4

Bai 2 (5,0 diém).
1 1 4 a+b 4 2 2
Sy > o > o (a+b) =4ab = (a- b) =0 (44
a) X y Xx+y ab a+b (ding)
b) PT c6 a, c trdi ddu nén ludn c6 hai nghiém phan biét x, va x,
. 3m
Ta co: x, +x, =- VA xx, =- %
2 1+x 1+x ’
M=(x-x) + - 2 = ... =
Xl XZ
1- ’ 1- i
(x, - x,) 1+ﬂ :[(x1+x2)2— 4xlx2] 1+ﬂ
(xx,) (xx,)
- 9+¥]m2 +8v2 +8>8/2 +8
Dau “=” xdy ra khim =0
Vay GTNN ciaM 1a 82 +8 khim =0
Bai 3 (2,0 diém)
Ap dung BPT Cb si cho cac s6 duong x> va yz, ta co:
1 1 1 1
2 [xivz = = < ==,
X" T YZ =2\Xyz =2x\|yz X +yz  2x vz 2 xJyz
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Tuong ty, ta co: e
Sra'1+1+1<l . (1)
uy "Xty yHxz 2 +xy 2 xfyz Wk zxy
Ta c6: L ey (2)

XNl YZ y\/; Z\/E Xyz
Tacé: \Jyz +Vxz +xy <x+y+z (3)
That vay: (*) < 2Jyz + 2Jxz + 2fxy <2x + 2y + 2z
o (Wx-Jy) +({z-vx) +({y - Vx) =0 (BDT diing)

Diu “=” xdyrakhix=y =1z

. . 1 1 Xty+z 101 1
Tw (2) va (3) suy ra: X\/;"y\/; \/7 _;+;+E(4)
. . 1 1 1 11 1 1
Tw (1) va (4) suy ra: ety +y2+XZ t T <3 PRV~
Bai 4 (7,0 diém).
1.a) Cach 1: Trén tia d6i cda tia MC lay diém E sao cho ME = MB
Ta c6: ABEM la tam giac déu = BE = BM = EM A

ABMA = ABEC = MA =EC
Do d6: MB + MC = MA

Céch 2: o) *0
Trén AM ldy diém E sao cho ME = MB £
Ta c6: ABEM la tam giac déu
~ BE =BM = EM B \]/ ¢

AMBC = AEBA (c.g.c) = MC= AE .
Do d6: MB + MC = MA

1.b) Ké AN vuong goc vai BC tai N
Vi AABC la tam giac déu nén O la trong tam cta tam giac

. 3
= A, O, N thang hang = AN = ER

, . AN
Ta c6: AN = AB.sin U4y = AB = 2 .f —RJ3
sin ABN 2 2
1 2S 2S
). —MH.AB =S o MH =ZItasv . ZTABM
Ta co: > ABM AR RV3
2S
Lyk.ac =s, ., o MK =250 _ 2o
2 AC R3
28 28"
LyiBc =s,,, o Mr =25 _ 2 _
2 BC RY3 ~ RS3
28"’ 2 28"’
5: + +MI= —= + —=(Supy +Spew) = —— + —=S
Do dO. MH MK MI Rf \/* ABM ACM R\/g R\/g ABMC
25! (5+5)2 243(s +25")
RSB f - 3R
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2. Qua M ké duong thang song song vdi BC cat DE tai K
Tt giac AEDB ndi tiép = EDE =BAc

Ma: MkD =EDpE (vi MK // BC).

Do d6: MKD =MAN = T gidc AMKN noi tiép

= WMN =UHKkN

Tacé: B, =B, (= Bac )= b =5,

ADMK c6 DA la phan giac vira la dwong cao nén can tai D
= DM = DK

AAMD = AAKD (c.g.c) = AMD =H4kD
Nén: AMF =HKN . Ta c6: AMF =Hmn (:EKN)

Vay: MA 1a phan giac ctia géc NMF
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