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Cau 1 (4,0 diém).

1. Cho biéu thirc P=

X+ x _ x+1+ 1 2—x?
X x—1 x"—x

2 oril +— Jvéix;éo;x;éil
Rut gon va chiimg minh P > 4 v&i moi x > 1.
2. Cho ba sd a, b, ¢ 461 mot khac nhau thoa man a’ +b° + ¢’ =3abc va abe # 0.
8(a+b) N 3(b+c) 2034(c+a)
c a b

Tinh gia trj ctia biéu thirc B =

Ciu 2 (4,0 diém).
1. Giai phuong trinh (x—7)(x=5)(x—4)(x—-2) =72

. __11 +% =1. Chung minh:
M = x* +y” —xy 12 binh phuong ctia mét s6 hiru ti.

Cau 3 (4,0 diém).
1. Tim cac s6 nguyén x, y thoa man y* +2xy—3x-2=0

2. Cho x, y 14 cac sb hitu ti khac 1 thoa man:

2. Tim tat ca cac s6 nguyén duong a, b sao cho a+b* chia hét cho a’h-1.
Cau 4 (6,0 diém).

Cho O 1a trung diém cta doan thang AB c6 do dai bang 2a. Trén cung mdt nia
mit phang bo 1a AB v& hai tia Ax; By clng vudng goc voi AB. Trén tia Ax ldy
diém D bat ki (D khac A). Qua O ké dudng vudng goc véi OD tai O, cat By tai C.
Goi H 1a hinh chiéu vudng goc ctia O trén CD.

1. Chtirng minh AADH # ABOH va AAHB vudng.

2. Goi I 1a giao diém cua AC va BD; E 1a giao diém cua AH va DO; F 1a giao
diém ciia BH va CO. Chimng minh E; I; F thang hang.

3. Tim vi tri ciia D trén Ax dé dién tich tir giac ABCD nho nhét. Tim gié tri nho
nhat do.

Cau 5 (2,0 diém).
Cho cac sb thuc duong a, b, ¢ thod man abc = 1. Tim gié tri 16n nhét cta biéu
a b c
thucT = +

+
b*+c*+a a‘+ct+b at+b*+c
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Cau | Y Noi dung Piém
V6i x #20; x #+1. Ta co:
x(x+1) (x+Dx-1D)+x+2-x>
P= >
(x-1) x(x—1) 0,5
_x(x+l).xz—l+x+2—x2 Cx(x+1) 0 x+1 0.25
(x-1)" x(x=1) (x-1)" x(x-1) ’
Cx(x+1) x(x-1) x’
(x-1)" x+1  x-1 0,25
2
Vay x #0; x #+1 thi P=—
x_
{ Ta co
2 2 0,25
p="_=2 1H:x+1+L:x—l+L+2 ’
x—1 x—1 x—1 x—1
. n 1 0,25
Vix>Inénx—-1>0; —>0
x—
Suv ra x—l+L>2 (x-1) (Lj—2
1 e x—1 x-1 0,25
(4},0 Dau “=" xay ra khi:
diém) 1
x—1:—1:>(x—1)2:1:>x—1:i1
Y—
Giai ra ta dugc x = 0 (khong thod man dk); x = 2 thoa 0,25
man diéu kién. Vay P > 4 v6i moi x > 1
a’+b’ +¢’ =3abc (a, b, c d6i mdt khac nhau, abe £0)
<:>(a+b)3—3ab(a+b)+c3—3abc:0
0,25
& (a+b+c) =3c(a+b)a+b+c)-3ab(a+b+c)=0 ’
& (a+b+ce)a’ +b>+c¢® —ab—ac—bc)=0 0.5
@l(a+b+c).[(a—b)2+(b—c)2+(c—a)2]:0
2 2 ) 0,25
a+b+c=0 a+b=—c
a-b=0 b+c=-a
& <
b—c=0 ct+a=-b 0,5
| lc—a=0 La=b=c (loaivia#0;b+0;c#0)
B 8(—c) N 3(—a) 2034(-b) _ 2023 0.5
c a b ’




Cau Noi dung Piém
(x=T)(x=5)(x-4)(x—-2)=T72
& (x* —9x+14)(x* —9x+20) =72 0,5
bit x> —9x+14=¢ 0.25
Khi do ta c6 phuong trinh
H(t+6)=72< (t+12).(t—6)=0
Giairataduoct=-12;t=06 0.5
2
Vé6it=-12thi X’ -9x+14=-12 < (x—%j +§ =0
vO nghiém. 0,5
2 x=1
4.0 ¥ -9x+14=6=>(x-1D(x-8)=0< B
dié . )
iem) Vay tap nghi¢m cuia phuong trinh 1a S = {1; 8} 0,25
Bién do1 diéu kién
2x—1 N 2y—1 1
x-1  y-1
Qx-D.(y=D+Q@y-DE-1) _(x-D.(y-D) 0,25
(x=D.(y=1) (x=D.(y=1)
=3xy=2(x+y)-1
M=x"+y" —xy=(x+y) -3xy=(x+y) -2(x+y)+1 0,75
=(x+y-1) 0,5
Vay M 1a binh phuong cta mot s6 hitu ti 0,5
YV 42xy-3x-2=0y +2xp+x" =x"+3x+2
S (x+y) =(x+1).(x+2) 0,5
Véi x, y nguyén trai 1a mot s6 chinh phuong, vé phai 1a
tich ctia 2 sd ty nhién lién tiép nén dé thoa man thi 0,5
xt1=0hodacx+2=0
3 Giai v6i x = -1 thi tim dwoc y = 1 0,5
(4,0 Voix=-2thiy=2
diém) Vay gia tri nguyén cia x, y can tim la: 0,25
x;y)e{(-1; 1); (-2; 2
(x5 y)e{(-1; 1); (-2; 2); 0.5
Tir didu kién a+5* chia hét cho a’»—1 ma a, b nguyén
0,25

duong nén a+b* = k(a’h—1) (k nguyén duong).
& a+k=ka’b—-b* < a+k=b(ka> -b)




ADO = BOC (cung phu EO\A)

Cau Noi dung Piém
bit ka*~b=m(meZ)=a+k=>bm
Ma a, k nguyén duong suy ra m nguyén duong. 0,25
Do b. m nguyén duong nén suy ra (b-1).(m-1) >0
<Sbm—-b-m+120
Sa+k-b—ka’>+b+120
< (a+)—k(a+1).(a-1)=>0
& (a+D)(1-ka+k)>0 0,25
Ma a nguyén duongnén 1 —ka+k>0 < k(a-1) <1 0.25
Lai c6 k, a nguyén duong nén ’
k(a-1) =0 hoac k(a-1) =1 0.25
Véik (a—1) =0 ma k nguyén duong nén a = 1, khi d6 0’25
b +l=k(b-1)=b>-1+2=k(b-1) ’
& (b-Db+)—k(B-1)=-2
SO-)b+1-k)=-2
Ma b nguyén duong nén:
TH1:b—1=1vab+1-k=-2,tatinhdugcb=2vak 0.25
=5
TH2:b—-1=2vab+1-k=-1
Ta tinh dwoc b=3 vak =5.
Vi1 k(a-1) = 1 ma k nguyén duong nén k = 1; a =2 lai 0.25
coatk=bm<<bm=3nénb=1hoacb=23.
Vay (a; b)e{(1; 2); (15 3); (2; 1); (2; 3)} 0,25
< y
D
H
C
4 E F
(6,0
diém) A e .
{21:?3:900
AADO # ABOCvi | _—_ 0,5

AD OD
Sl )
BO OC




Cau Noi dung Piém
{O/D?I = HOC (cung phu 1?07))

ADHO#AOHCvi y _—

DHO = CHO =90° 05
_DH_OD ’

OH OC
| \ DH AD

Tu (1) va(2) suy ra oI~ BO

DH _ 4D
AADH # ABOHvi {OH  BO

ADH = HOB (cung bu voi A/OT-I) 0,5
Tir AADH # ABOH suy ra DHA = OHB
Ta c6 AHB = AHO + BHO = AHO + DHA = 90"
Vay AAHB vuong tai H 0,5
Chung minh 3 diém E; I; F thang hang
Theo cau ata co ADH # ABOH ma AOHB can tai O nén
ADHA can tai A suy ra DA = DH.
Ma oA = OH suy ra OD la dudng trung truc cia AH nén 0,5
EH =EA (3).
Chung minh tuong tyu ta c6 CH = CB
Mait khac OB = OH nén OC la duong trung truc cua BH
nén FH = FB (4)
Tur (3) va (4) suy ra EF 1a duong trung binh cua tam giac 0.5
HAB nén EF//AB (*). ’
Goi HI giao v6i AB tai K vi AD//BC nén 4D _ Bl

BC IB

Thay AD = DH; CH = CB (AOBH can tai C va ADHA
can tai D).
32—2[:%DBC//H1:>AD//HK//BC
Ta c6 HI//BC suy ra ﬂzﬂ;Kl//BC:ﬁzﬂ -

BC DB BC AC
AD//BC :ﬂzisuy raﬂzﬁzHI:IK

DB AC BC BC

Ma EH = EA suy ra EI la duong trung binh AHAK
= EI//AB (**). 0,5

Tir (*) va (**) suy ra E; I; F thang hang




Cau | Y Noi dung Pi¢m
T gidc ABCD la hinh thang vudng nén ta co:
s - (AD + 129C).AB _ 2a(AD2 +BO) _ 4y up+ BO) 0,5
Taco AD=DH; CH=CB suyra AD + BC=CD
S iscp =a.CD do d6 S nho nhat khi va chi khi CD nho nhat. | ¢ s
3 Ta c6 CD > AB \; ddu “=" xay ra < CD L Ax suy ra
ABCD la hinh chir nhat << CD = AB =2ava AD = BC
< AD=DH=CB=CH=AB:2=a 0,5
Viay AD = a thi Sascp nho nhit va GTNN 13 2a?
0,5
Ta chirng minh a* + b* > ab. (a> + b?) v4i moi a, b dwong | 0,25
That vay:
a*+b* >ab(a’* +b") < a* +b* > a’b+ab’ 0,25
& (a-b)a'-b)>20< (a—b)’(a* +ab+b*) >0
Ludn ding vé1 moi a, b
Suy ra a* +b* +c>ab(a* +b*)+c < a' +b* +c=abc? >0 véi | 0,25
a,b,c>0vaabc=1.
5 Nén ta co:
C C C C
(%’0 a*+b*+c < ab(a’ +b*)+abc’ e a*+b*+c < ab.(a’ +b*> +c*) 0,25
dieém) 5 )
C < C PN C < C
a*+b*+c abc(a’+b*+c*)  a‘+b'+c at+b+C’
Vay tuong tu voi cac biéu thirc con lai ta suy ra dugc:
T a N b N c Saz+bz-|—02:1 0,5
b*+c*+a a*+ct+b at+b'+c P+ +C7
Vay T < 1vdi moi s6 thuc duong a, b, ¢ thoa man abc=1
Dau“="xayra<>a=b=c=1. 0,5
Vay gia tri lon nhatcia T=1khia=b=c=1
Ghi chu:

- Hoc sinh lam cdch khdc ma ding thi van cho diém toi da.
- Bai hinh néu hoc sinh khéng vé hinh hodc vé hinh sai co ban thi khéng chdm

diem.



