PE SO 13
Cau 1. (4 diém)
x+J; 1

+
XVx+x+vVx+1 x+1

a, Cho biéu thirc . Rut gon biéu thirc

J;—l_x x—x+Vx—1

1 24x ):

P.
V5—1

b, Cho biéu thirc : Q=x"+2x>+x*+2023 . Tinh gi4 trj ctia biéu thiuc Q véi il

+
Céu 2. (2 diém) . Cho ba sé thuc duong a, b, ¢ thoa min a’+b*+c’+abc=4 Ching
minh:

av(4—b*)(4—c?)+b.(4—c*)(4—a®)+c.V(4—a*)(4—b*)=8+abc

Cau 3. (2 diém) . Tim tat ca cac s6 tu nhién n théa mén n*—2n*+2n*~2n+11a s6
chinh phuong.

CAu 4.(2,0 diém)

> [x+6
x+9

x+2
X+6

2:3x+6
x+9

Giai phuong trinh: 2

Ciu 5. (2 diém)

Chia da thitc P(x)=x"*"+x**+x**+.. .+ x+1cho da thirc q(x|=x’—1 ta dugc thuong la
da thtrc h(x) va phan du 1a da thuc r(x). Tinh h(-1).

Céu 6.(2 diém). Cho tam giac ABC vuédng tai A (AB < AC ) ¢6 dudng cao AH (H
thugc BC). Trén tia HC 13y diém D thoa man HD = HA. duong thang qua D song song
v6i AH cat AC tai E. Ching minh tam gidc ADC d6ng dang véi tam giac BEC va tinh
do da1 BC khi AE=6 cm, EC =2 cm.

Céu 7. (2 diém) Cho hinh vuéng ABCD, diém N thudc canh CD théa mén NC = 2P
Goi H 1a giao diém ciia AN v6i BD va M 1a trung diém BC. Chiing minh tam giac
AHM vubng can.

Céu 8. (2 diém). Cau thang di tir ting mot 1én ting hai ciia mot ngdi nha duoc thiét ké
lién tiép mot nhip véi 21 bac, mdi bac ¢6 chiéu cao va chiéu rong mat bac thang bé“mg
nhau ( anh bén). Biét chiéu cao tir mit san ting mot dén mat san tang 2 13 3,75m va
chiéu rong ciia moi bac 1a 25cm. Hoi vi tri bat dau xay cau thang & mat san tﬁng mot
cach vi tri chan tudng x4y chén tai cudi cdu thang bao nhiéu mét va cau thang dai bao
nhiéu mét?

Cau 9. (2 diém) Cho a, b, ¢ 1a cac sb thuc duong va théa man a +b + ¢ = 1. Tim gia tri
a b c
2 + 2 + 2 .
a+8bc b+8ca c°+8ab

DAP AN VA HUONG DAN GIAI

nho nhét cta biéu thirc: T =



Céu 1. (4 diém)
x+x

+
xVx+x+vx+1 x+1

1 2+/x _
\/;—1 xVx—x+Vx—1]

a, Cho biéu thtrc . Rut gon biéu thuc
P.
Piéu kién x>0,x¢1

B 24/x
Vx—1 xVx—x+V/x—1
x+1-2Vx  x+1_ Wx—1  Jx+1
(x+1)(Vx—1]" x+1  (x+1][Vx—1] x+1

&&—1 x+1 _Wx—1
x+1 "Vx+1 Jx+1

x+\/; + 1

xVx+x+vx+1l x+1

Taco P=

b, Cho biéu thirc : Q=x"+2x*+x*+2023 . Tinh gia trj ctia biéu thiuc Q véi g‘i
+
Ta cod x= V5-1 = 2x+1=15=[2x+1=5 = x*+x—1=0(1).
\/§+1

Q=x"+2x"+x>+2023=[2x+1—1]+2024 = x>+ x—1)[x*+x—1]+2024/2)
Tir (1) va (2) ta duge Q = 2024
Céu 2. (2 diém)

Cho ba s6 thuc duong a, b, ¢ thoéa méan a*+b*+c*+abc=4 Ching minh:

av(4—b*)(4—c?)+b.(4—c*)(4—a*)+c.V(4—a®)(4—b*)=8+abc
Ta co:
a\/(4—b2)(4—cz):a\/(16—4(b2+c2)+b2c2

taV(16—4|4—d’—abc|+b**=av(4d’+4abc+b* =av[2a+bcf

Lal2a+bc|=2a’+abc

Tuong tu b.y(4—c?)(4—a®)=2b*+abc;c./(4—a*)(4—b*)=2c*+abc

aVla—p*[a—c?)+b.A[a-c[a—a)+c A [4—a?) 4a—b?)

2| a*+b*+c?|+3abc=2|a*+b*+c*+abc|+abc=8+abc

Cau 3. (2 diém)

Tim tat ca cac sb tu nhién n thoa man n*—2n*+2n’—2n+1 1a sé chinh phuong.

Ta co



n*—2n’+2n*=2n+1=(n*—2n+n?/+(n*=2n+1|
ont=nl+n—1P=n*n-1P+n-1P=(n—1P[n*+1]

Néun—1=0 = n=1thin"—2n’+2n°—2n+1=0 1a s6 chinh phuong.
Néun—1#0 = nilthin*~2n’+2n*—2n+1=0 la s6 chinh phuong khi

n“+1=m’(m€R,m>n)

m°—n’=1 < [m+n|lm—nj=1.1 =

m_n:;c»(m;n)z(l;o)

m+n=
KL n€0;1]
Ciu 4.(2,0 diém)
. x+2\° [x+6)_3x+6
3 by '2 + —
Giai phuong trinh: 46 49 9
DK x#-6,x # -9
x+2 ) [x+6)_3x+6 x+2 7 [x+6)_ x+2
X+6 x+9 x+9 X+6 x+9 x+9
.. x+2 , x+6  x+2
Data_x+6’b_x+9’c_x+9_ab
\ , 2,12 _ ( —bl= a=>b , -
Phuong trinh ¢6 dang 2a +b"=3ab « [a—b|(2a~b|=0 - __ 1 (thoa man).
fa—p o XF2_X*O 11820 < x=—18théaman
x+6 x+9
x+2 x+6 2 a=b
*¥J)g=ph = —="—=x+10x=0 = : a
2a=b x+6 x+9 X X x:—{K)“hoaInan)

Két luan. ..
Ciu 5. (2 diém)

Chia da thirc P(x|=x"*+x**+x**+...+x+1cho da thitc q(x)=x’—1 ta dugc thuong 1a
da thirc h(x) va phan du l1a da thuc r(x). Tinh h(-1).

D& thay r(x) = ax +b va p(x) = q(x).h(x) + r(x)
X Py 2y e x+1=(x*=1). h(x)+ax+b(1)

Thay lan luot cac gia tri x = 1, x = -1 vao hai vé caa (1) ta dugc

a+b=2025 _ (4.p|=(1012;1013]
—a+b=-1

=X B 2y +x+1=(x*—1].h(x)+1012x+1013(1)



o [ X2 74 X4 72+ [P+ 1)+(1-1012x—1013)]

Ux2=1).h(x) = X2 [x+1)+ 2 (x+1)+...+x[x+1)—1012( x+1]
Lx=1)[x+1]h(x|=x*+x* %"+, .+x—1012=(x—1]h(x](2) (x #1)

Cho x = - 1 vao hai vé ctia (2) ta dugc -2021 =-2. h(-1) = h(—1]=1012

Céiu 6.(2 diém). Cho tam gidc ABC vuodng tai A (AB < AC ) ¢6 dudng cao AH (H
thudc BC). Trén tia HC iy diém D thoa man HD = HA. duong thang qua D song song
v6i AH cat AC tai E. Ching minh tam gidc ADC d6ng dang véi tam giac BEC va tinh
d6 dai BC khi AE=6 cm, EC =2 cm.

A

b ¢
B H D

CD _CA
Ta c6 hai tam gidc vuéng A CDE dong dang ACDE= —
CE~ CB
Xétt ADC vat BEC, = D_ck C ch
¢t tam giac va tam giac » cA g » C chung

= A ADC dongdang ABEC (c.g.c)
Do tam giac AHD can dinh H=A ADC=180°—HDA=180°—-45°=135°

A ADC dbng dang A BEC = BEC = ADC=135°= BEA=45° nén tam giac ABE vudng can
dinh A = AB=AE=6cm; AC=AE+EC=6+2=8cm

Do tam giac ABC vudng tai A ta co:
= BC’=AB’+AC’

=BC=VAB*+AC*=10cm



Céu 7. (2 diém) Cho hinh vuong ABCD, diém N thudc canh CD théa man NC = 2ND.
Goi H 1a giao diém ciia AN voi BD va M la trung diém BC. Chirg minh tam giac
AHM vuong can.



0=
B M C 1

Goi I 1a giao diém cuae AN véi BC tir sy dong dang ctia céc cip tam giac
AHDN ~ AHAB,ANICN ~ A IBAtacé sosdnhsau:
1 1 1 2 1 3

HN=ZHA=—AN=-—IA=IH=(+HN=ZIA+—IA=="1A (1)

3 4 12 37127 4

1 1 2 1 5
MC==BC==IB=3=IC+CM==]B+-IB=2IB

2 6 3B B=5 15 @
Ta cod

2

IH.IAZEIAZ:E(ABZHBZ):E Lig| +182|=2 1B

4 4 4|13 6

5
IM.IB=€IB2
Tur d6, suy ra IH.IA = IM.IB (3)

3 _IA .
(3)===""-=AIHM ~AIBA=ITHM=IBA=90° (4)

IH IA
i IH_3 i
Mit khic (3= J5 =7y =AIHB~AIMA=IAM=IBH =45° (5)

Tt (4), (5) ta duoc diéu phai chimg minh

Céu 8. (2 diém). Cau thang di tir ting mot 1én ting hai cia mot ngdi nha duogc thiét ké
lién tiép mot nhip vdi 21 bac, mdi bac co chiéu cao va chiéu rong mat bac thang b.'?mg
nhau ( anh bén). Biét chiéu cao tir mat san tang mot dén mit san tang 2 14 3,75m va
chiéu rong cuia mdi bac 1a 25cm. Hoi vi tri bét dau xay cau thang & mat san tﬁng mot
cach vi tri chan tuong xay chan tai cudi cau thang bao nhiéu mét va cau thang dai bao
nhiéu mét?



Cau Thang c6 21 bac tir ting mot 1én tang hai thi s mat bac khong phai mit san nha 13
20 mat. Néu vi tri xay cach vi tri chan tuong chan cuoi cau thang 1a 20. 0,25 =5 m.

F

R

H A
(Hinh vé& mjt cit minh hoa cho ciu thang cé 8 bic)

Do chiéu cao tir mit san ting mot dén mit san tng hai bang tong chiéu cao 21 bic nén
chiéu cao mot bac1a 3,57 : 21 =0,17 m

Ap dung dinh 1i Pitago ta c6 chiéu dai mot bac 1a V0,17°+0.25°= 1%10 (m)
Vay chiéu dai cau thang la 20i %=6, 05m

Cau9. (2 diém) Cho a, b, ¢ 1a céc s thuc duong va théa man a +b + ¢ = 1. Tim gia tri
a b c
2 + 2 + 2 .
a+8bc b"+8ca c"+8ab

nho nhat ctua biéu thie: T =

Véi cac s0 a, b, ¢ duong

Ta c6 T = a_ . b +_C
aco a’+8bc b°+8ca c’+8ab
a b’ c’ (a+b+c)’
= = 3 + 3 + 3 2 3 3 3
a’+8abc b’+8abc c¢’+8abc a’+b’+c’+24abc
Ta lai co:

L@’ +b*+c+3a+b+c|(ab+bc+cal—3abeza’+b*+c*+27Vabe N |abc|' —3ab(a+b+c ) c=a’+b >+ +:

Suy ra a’+b*+c*+24abc<|a+b+c/

a’+b’+c’+24abc (a+b+c] a+b+c

la+b+c) >(a+b+c)2 1



Do d6 T>1
ddu “="xdyrakhia=b=c=

Vay MinT =1,khia=b=c=

W= W=



