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\/;_2+\/;+1+ 3Wx (x20,x#1).
-1 Jx+2 x+x-2

Bai 1 (2,0 diém). Cho biéu thic 4 =

a) Rut gon biéu thirc A.

b) Hay so sanh gi4 tri ciia biéu thitc 4 véi %

Bai 2 (1,0 diém). Tim t4t ca cac cap sb thuc (m, n) sao cho phuong trinh x*+ mx + n =0 c6 hai
nghiém x,, x, théamén (1 - x,)(1 - x,) = -2, dong théi phuong trinh 2x? + nx + m =0 ¢6
hai nghiém x,, x, théaman (2 - x;)(2 - x,) = -;—

Bai 3 (1,0 diém). Giai phuong trinh:
x2+ 2 x-1-2xJ2-x+1=0.

Bai 4 (1,0 diém). Tim tit ca c4c cdp sb nguyén duong (a,b) sao cho ab 1a uéc cia a’+ b.

Bai 5 (1,5 diém). Cho hinh thoi ABCD canh a, c6 ZABC =120°. Goi O la giao diém cia hai duong
chéo AC va BD. Trén céc canh AB, AD, tuong tmg iy cac diém E, F khéng trung véi céc dinh
cua hinh thoi d2 cho, sao cho ZEOF = 60°. Hay tinh tich BE - DF theo a.

Bai 6 (2,5 diém). Cho tam gidc ABC (4B < AC). Liy diém P nim trong tam giéc d6 sao cho 4P < 4B.
Duong tron tdm 4 béan kinh 4P cét dudng tron ngoai tiep tam giac 4BC tai hai diém phén biét M,
N (M khac phia véi C d6i véi dudng thing AB). Pudng thang MN cit céc canh 4B, AC lan luot tai
LK
a) Chimg minh rang tir gidc BLKC 1a tir gidc noi tiép.
b) Chimng minh rang tam gidc ABP ddng dang vé&i tam giac APL.

Bai 7 (1,0 diém). Cho a, b, ¢ 14 cac sb thuc théa man abe =1. Chimg minh réng

a+1 b’+1 c’+1
e + JEre) + g 2ab+1)+blc+)+c(a+1).

Thi sinh khong dugc sir dung tai liéu. Gidm thi khong gidi thich gi thém.
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Bai Noi dung Piém
: V-2 Jx+1 3Wx
Cho biéu thitc A = + + x20,x#1).
. \/;—1 \/;+2 x+\/_—2 ( )
a) (1 diém). Rut gon bidu thirc A.
Tacé:x+\/——2=(\[;—])(\/}+2). 0,25
(\/_—2)(\/;+2)+(\/;+1)(\/;—1)+3\/;
Do dé: 4= 0,25
(Vx -1)(Vx +2)
Cx—4+x-1+3x  2x+3/x-5
(x-1)(Vx+2) (-1 +2) 0.25
i (2 s) (V-1 s 025
) (G-)(r+2) Vxez !
b) (1 diém). Hay so sdnh gid tri ciia biéu thirc A véi %
, 5 2Jx+5 5 4fx+10-5Jx-10  —Jx
Ta c6: A-—=—F——-== = : 0,50
2 Jx+2 2 2(Vx +2) 2(Vr +2) ;
V6imoix20,x#1,do —/x <0 va 2(Vx +2) > 0 nén
- 0,25
a3 o
2 Z(x/; + 2)
......... 5 ........................ T
Do d6, 4 < 5> 0,25
Tim tdt cd cdc cdp s6 thuc (m, n) sao cho phuong trinh x* + mx + n = 0 c6 hai nghiém X,
x, théa man (1 - x)(1 - x,) = -2, dong théi phuong trinh 2x* + mx + m =0 ¢6 hai
2 nghiém x,, x, thoa man (2-x)(2-x) =%.
(1,0d)

Vi gia thiét x,, x, 1a hai nghiém cha phuong trinh x>+ mx + n = 0, va x,, x, 14
hai nghiém ctia phuong trinh 2x* + nx + m = 0, theo dinh li Viet, ta c6: 0,25
(1 -x)(1- x2)=1—(x,+x2)+x,x2=] +m+n,




Bai

N¢i dung

(2_x3)(2_x4)=4_2(x3+x4)+x3x4=4+n+-’;—=8+m—+2”.

Do d6, (m, n) 14 cip sb thuc thoa méin yéu cdu dé bai khi va chi khi
A=m—4n>0
l+m+n=-2
Ay=n*-8m=0
8+m+2n

N w

Vay, ¢6 duy nhit cap sé thuc (m, n) thoa mén yéu ciu dé bai, 1a (-1,-2).

(1,0d)

Gidi phuong trinh: x* +2Jx—1-2xyJ2-x +1=0.

Piéu kién: 1 <x<2. (1)

Vi diéu kién do, ta cé:
x*+2 x—1—2x\/2—x+1:0

Vi x = 1 théa man diéu kién (1) nén phuong trinh ¢6 nghiém duy nhét x = 1.

(1,00)

Tim tdt cd cdc cdp s6 nguyén duong (a, b) sao cho ab ld wéc cia o>+ b.

Gia st (a, b) 1a mot cip s6 nguyén duong thoa min yéu ciu bai toan.

Tacé: (a*+b):ab. o)
Do d6, b:a va a*: b.

Suy ra, tdn tai sé nguyén duong k sao cho b = ak, va a*' ak.

Vi b = ak nén, theo (1), ta c6: (a2 + ak) k.

Suy ra, (@’k + ak®) i @’k ; do 46, ak®: a’k. Vithé, ki a. )

Mait khac, vi a®: ak nén a ' k.

Két hop véi (2), ta duoc k = a; do d6, b = a>. 3)

Thay (3) vao (1) ta dwoc 2a°: a’;suyra, 2:a.Vithé a=1hodca=2.




A\ T

Bai Noi dung Piém
Véia=1,tacob=1.
Véia=2,tacd b=4.
Nguoc lai, bang céch thir truc tiép, ta thiy cac cép (1, 1) va (2, 4) thdéa mén yéu
céau bai toan. , 0,25
Vay c0 tat ca hai cé@p so nguyén duong (g, b) thdéa man la: (1, 1) va (2, 4).
Cho hinh thoi ABCD canh a, c6 ZABC =120°. Goi O la giao diém ciia hai dwong chéo AC
va BD. Trén cdc canh AB, AD, tuong tmg ldy cdc diém E, F khong trimg véi cdc dinh cia
hinh thoi da cho, sao cho ZEOF = 60°. Hay tinh tich BE - DF theo a.
5 Vi ABCD la hinh thoiva ZABC =120° nén 0.25
e £04B =30°, ZFDO = £4DO = 60°, vaACLBD. (1) | "
Tacéd: LFOE + LEOB = /FOB = LFDO + LOFD. 025
Ma ZFOE = ZFDO (vi cing bang 60°), nén ZEOB = ZOFD. 2 ’
Lai c6: ZEBO = LODF (vicling bang 60°). 3)
Tir (2) va (3), suy ra hai tam gidc ABOE, ADFO dbng dang. 0,50
"""""" BO BE o
Do d6, — = —. Suy ra, DF-BE = BO-DO = BO’. 4 0,25
___________ T AN R
Do tam giac 40B vudng tai O va cé LOAB = 30° (theo (1)) nén
' 1 a
BO=—-4B=—. 5
2 2 ®) 0,25
)
Tir (4) va (5), ta dugc: BE-DF = -‘Z—.
Cho tam gidc ABC (AB < AC). Lay diém P nam trong tam gidc do sao cho AP <AB
Duong tron tém A bdn kinh AP cdt duong tron ngoai tiép tam gidc ABC tai hai diém phan
biét M, N (M khdc phia véi C doi vdi duong thing AB). Duong thing MN cdt cdc canh
AB, AC ldn luot tai L, K.
a) (1 diém). Chitng minh rang tik gidc BLKC la tir gidc néi tiép.
6
(2,5d)




Bai Noi dung Piém
Tacé LBLM =%(sdB/—\M + sdAN ) (gbc c6 dinh & trong dudng tron). 0,25
Vi M, N thudc dudng tron tdm 4 nén AM = AN. 0.25
Xét dudng tron ngoai tiép tam gidc ABC, ta co MA = 4N. ’
Do d6,

Y-y —\ 1 .= _ 0,25
ABLM—E(SCIBM + deA)-EsdBA—AACB—AKCB.
Do d6, £4BLK + £ZKCB = ZBLK + ZBLM =180°. 025
Vi vay, BLKC la t& gidc ndi tidp. ’
b) (1,5 diém). Chitng minh rdng tam gidc ABP dong dang véi tam gidc APL.
Néi L véi P.
Xét hat tam gidc AMB va ALM, ta co:
e / A chung; 0,50
o LABM = L AMN = £ AML.
Do d6, A AMB va A ALM dbng dang.
AM  AB .
Suyra, —— =——. Vithé, AL.AB = AM*= AP 0,50
TNV ’
AB AP
Suyra, — = — 0,25
AP AL
Mat khac, vi £BAP = ZPAL nén A ABP va A APL déng dang. 0,25
Cho a, b, ¢ la cde 56 thiee théa man abe = 1. Chitng minh ring, ta luén cé bét déng thirc sau:
ad+1 b+1 2+1
e + pere + i 2ab+1)+blc+1)+cla+]).
o Truéc hét, ta chung minh két qua sau:
“V6ix, y, z la ba s6 thuc tity ¥, théa mén xyz =1, ta ¢é: 0.25
b
x2+y2+2221+—1—+l” 1)
_________________________________________________________ X
Chitng minh.
. Tacd: x>+ y*> 2xy=g. : (2)
¥4
1,0d) Béng cach tuong tu, ta cling chimg minh duoc:
Y+ 22 2 , 3) 0,25
X
2exiz 2, @)
’ ” ’, yr * ’ ’ U
Cong cac bét dang thue (2), (3), (4), ve theo ve, rdi chia ca hai vé cia bat dang
thire thu duge cho 2, ta duoc bat dang thice (1).
e Tro lai bai todn.
Viabc =1 nén tacé: 025




Bai

N¢i dung

« R
Piem

. (s . 1 11
Vi thé, lan luot 4p dung bat dang thirc (1) cho cac bd ba s6 thuc (—, Z, —),
a c

(—1 , L , L ) , ta thu duoc cac bit déng thirc sau:
ab bc’ ca
1 1 1
—+—=+—2a+b+c, 5
aZ b2 c2 ( )

1
e + e 2 ab + bc + ca. 6)

Cong céc bat dang thirc (5) va (6), vé theo V&, ta duoc bat déng thirc cin chimg
minh theo yéu cau de bai.

HET

PHU LUC

Loi gidi khac cho bai 2.

(1,0d)

Tim tdt cd cdc cdp s6 thuc (m, n) sao cho phiong trinh x* + mx + n =0 ¢6 hai ngh
x, théa man (1 - x)(1 - x,) = -2, dong théi phuong trinh 2x* + nx + m=0

nghiém x,, x, théamén (2 - x;)(2 - x,) = %

iém x,,

¢ hai

Gia stt (m, n) 1a mét cap sé thuc théa man yéu clu cia bai toan.
Dit f(x)=x*+mx+n va g(x)=2x"+nx+m.
Tir gia thiét, ta co:
Jx)=(x=x)(x-x,) va g(x)=2(x—x)(x-x,).

(-x)1-x)=-2 f)=—2< m+n=-3. (1)

3.1 .3
(2—x3)(2—x4)=-2—<:>5g(2)=—2—<::>2n+m=—5. 2) .

Nguoc lai, véi m=-1 va n=-2, dé dang kiém tra duoc cac phuong trinh d3 cho
deu c6 hai nghi¢ém phan biét va cc nghiém thda mén cac hé thic twong (ng.
Vay c6 duy nhat cip sb thuc (m, ) thoa man bai toan 1a (~1;,-2).




