PHONG GD&PT BINH XUYEN KY THI CHQN HQC SINH GIOI LOP 9 CAP HUYEN
- NAM HOQC 2023 - 2024

PE CHINH THUC . MONTOAN :
Thoi gian lam bai: 150 phut, khong ké thoi gian giao dé

Céu 1. (4,0 diém).
a) Cho biéu thirc P =£ ! 2x J :( x+x + ! j Rt gon biéu thirc P.

ﬁ—l_x\/;—x+\/§—1 XX+ X+x+1 x+1
b) Cho biéu thirc Q = x* +2x° + x? +2023. Tinh gia tri cia biéu thic Q Vi x = ﬁ_i

Céu 2. (2,0 diém). Cho ba sé thuc duong a,b,c thoa min a?-+b?+c?*+abc=4. Chiing minh

a,\/(4—b2)(4—cz)+b.\/(4—c2)(4—a2)+c.\/(4—a2)(4—b2):8+abc .

Céiu 3. (2,0 diém). Tim tat ca cac sb tu nhién n théa man n* —2n®+2n° —2n+1 14 s6 chinh phuong.

X +6 X+9 X+9
Chu 5. (2,0 diém). Chia da thic p(x)=x"+x*%+x*% +...+ X+1 cho da thic g(x)=x*-1 ta
dugc thuong 1a da thirc h(x) va phan du 1a da thic r(x). Tinh h(-1).
Cau 6. (2,0 diém). Cho tam gidc ABC vudng tai A(AB < AC)c6 duong cao AH (H € BC). Trén tia

2 2
Cau 4. (2,0 diém). Giai phuong trinh: 2(”2) +[X+6j _3x+6

HC lay diém D théa man HD = HA. Puong thang qua D song song véi AH cit AC tai E. Ching
minh tam gidc ADC ddng dang voi tam giac BEC va tinh d dai BC khi AE = 6(cm), EC = 2(cm) .
Céu 7. (2,0 diém). Cho hinh vudéng ABCD, diém N thuoc canh CD théa mén NC =2ND. Goi H la
giao diém cua AN véi BD va M 1a trung diém BC. Chimg minh tam giac AHM vudng cén.
Cau 8. (2,0 diém). Cau thang di tir ting mot 1én tang hai cia | | ar / =
Mt ngdi nha duoc thiét ké lién tuc mot nhip véi 21 bac, mdi ||

bac c6 chiéu cao va chiéu réng mat bac bang nhau (Anh

bén). Biét chiéu cao tir mit san tang mot dén mit san tang

hai 1a 3,57m va chiéu rong cua méi mat bac 1a 25cm. Hoi vi

tri bat diu xay cau thang ¢ mat san ting mot cach vi tri chan

tuong xdy chan tai cudi cau thang bao nhiéu mét va cau

thang dai bao nhiéu mét?

Cau 9. (2,0 diém). Cho a,b,c 1a cac s6 thuc duong va thoa min a+b+c=1. Tim gia trj nho
a b C
+ + :
a’+8bc b’+8ca c*+8ab

nhat cua biéu thuc: T =



PHONG GD&PT BINH XUYEN PAP AN KSCL PQI TUYEN HSG LOP 9
NAM HQC 2023-2024
MON: TOAN

Céu l.a (2,0 diém)

. 1 2Jx X + X 1 .
Cho biéu thirc P = - : + . Rat gon biéu thac P.
(&_1 x&_“&_lj [x&mﬁﬂ X+J o eon i
Nai dung biém
Piéu kién x>0,x =1 0,5
0,5
, 1 x| xt)
Tacd P= - : +
V=1 (1) (Vx=1) | | (x+1)(Vx+1) x+1

0,5

x+1—2JX :\/§+1_ (\/;—1)2 x+1

(x+1)(\/§—1) x+1 (x+1)(&—1)' x+1

X1 x+1 x-1 0,5
X+1 x+1 Sx+1

Ciau 1.b (2,0 diém). Cho biéu thoac Q=x*+2x>+x*+2023. Tinh gia tri cua biéu thirc Q Voi

J5-1
- \/§+1'

Néi dung Piém
Fi_ | (B e »
NS [NCEEY N R

J5-1 0,5

X=T<:>2x+1=\/§:>(2x+1)2 =5 x°+x-1=0()

Tacd x=

Q=x‘+2X+x* +2023 = [(x2 +x) —1}+2024= (3 +x+1)(X +x—1)+2024(2) 05

Tir (1) va (2) ta dugc O = 2024 0,5
Céu 2 (2,0 diém). Cho ba s thuc duong a,b,cthéa mian a’+b®+c?+abc=4. Chang minh

a\/(4—b2)(4—cz)+b\/(4—c2)(4—a2) +c\/(4—a2)(4—b2) =8+abc.

N@i dung Piém
Taco 0,5

a\/(4—b2)(4—cz) = a\/16—4(b2 +c2)+bzc2 = a\/16—4(4—a2 —abc)+b2c2

—av/4a? +4abc+b%c? —a (2a+ bc)2 =a(2a+bc)=2a’+abc

Tuong tu b\/(4—cz)(4—a2) = 2b? +abc; c\/(4—a2)(4—b2) = 2c¢? +abc 0.5

a\/(4—b2)(4—c2)+b\/(4—02)(4—a2) +c\/(4—a2)(4—b2) =2(a”+b® +c*)+3abc 0.5

=2(a2+b2+c2+abc)+abc=8+abc 0,5




Cau 3. (2,0 diém). Tim tit ca cac s6 ty nhién n théa man n* —2n° +2n? —2n+11a s chinh phuong.

Néi dung Piém

Ta co 0,5
n*—2n®+2n? —2n+1=(n4 —2n3+n2)+(n2 —2n+1):(n2 —n)2 +(n-1)’

=n’ (n—l)2 +(n—1)2 :(n—l)2 [n"' +1]

*Néu n—-1=0<>n=1 thi n*-2n®+2n° —2n+1=01a s6 chinh phuong. 0,5
* Néu N—1#0 & n#1gy; n*=2n° +2n* =2n+1 |3 §§ chinh phuong khi
n*+1=m’(meN,m>n)

m-n=1 0,5
m’-n’=1l<(m+n)(m-n)=11< < (mn)=(L0
(men)(men)=ie |70 ()= (50)
KL ne{0;1} 0,5
2 2
Cau 4. (2,0 diém). Giai phuong trinh: 2(“2) +(X+6j _ 46
X+6 X+9 X+9
Néi dung biém
PK X# -6, X#—-9 0,5
x+2Y (x+6) 3x+6 x+2Y (x+6Y _x+42
2 + = =2 + =3
X+6 X+9 X+9 X+6 X+9 X+9
Déta=x+2,bzx+6z>x+2=ab 0,5
X+6 X+9 X+9
a=>b
Phuong trinh c6 dang 2a° +b® =3ab < (a—b)(2a-b)=0< {Za—b
*a:b©E:i6QX+18=O<:>X:—18 thoa man. 0.5
X+6 X+9
X=0 015
*2a:b<:>2X+4:X—+6©x2+10x:0<:> thoa man.
X+6 X+9 =—

Két luan......

Chu 5. (2,0 diém). Chia da thac p(X)=x""+Xx"% +x*? +..+Xx+1 cho da thic g(x)=x"—1 ta

duoc thuong 1a da thic h(x)va phén du 1a da thie r(x). Tinh h(-1).

Nai dung Piém

D& thiy r(x)=ax+b va 0,5

p(X)=0(X):n(X)+1(x) < X%+ X%+ X2 4+ x+1=(x* ~1).h(x) +ax+b (1)

Thay lan lwot cac gia tri X=LXx=-1vao hai vé cua (1) ta duwoc| 05
a+b=2025
{ < (a;b)=(1012;1013)
-a+b=-1

= XX 4 X 4+ x+1=(X° ~1) h(x)+1012x+1013(1)

& (X4 X2 )+ (X2 4 X ) 4 (X + X) + (1-1012x ~1013) = (X* —1).h(X) 0.5
& X2 (X+1) + X (X+1) +.o+ X(Xx+1) =1012( X +1) = (x —1)(x +1)h(x)
— X2023+X2021+X2019+...+X—1012=(X_1)h(x)(2) (x;tl)

Cho x =-1vao hai vé cua (2) ta dugc —2024 = —2.h(~1) <> h(~1) =1012 0,5




Céu 6. (2,0 diém) Cho tam giac ABC vudng tai A( AB < AC)C(') duong cao AH (H € BC). Trén tia
HC liy diém D thoa man HD =HA. Puong thing qua D song song véi AH cit AC tai E. Ching
minh tam giac ADC dong dang véi tam giac BEC va tinh d6 dai BC khi AE = 6(cm),EC =2(cm).

A

B H D
N@i dung Piém
0,5

Ta c6 hai tam giac vuong ACDE«ACAB = o gg
Xét AADC va ABEC 0,5
cD_CcE

CA CB’

C - chung
= AADC«ABEC (c-g-C)
Do tam giac AHD can dinh H= ADC =180° — HDA=180° — 45° =135° 0,5

AADCABEC = BEC = ADC =135° = BEA =45° nén tam gidc ABE vuong can dinh
A= AB= AE =6(cm)

AC = AE + EC =6 +2=8(cm) 0,25
Do AABC vuodng tai A ta co:

= BC? = AB* + AC?

= BC =+/AB? + BC? =10(cm) 0,25

Céu 7. (2,0 diém) Cho hinh vuéng ABCD, diém N thudc canh CD théa man NC =2ND. Goi H la
giao diém cua AN véi BD va M 14 trung diém BC. Ching minh tam giac AHM vudng cén.

A D
N
B M C I
N@i dung Piém

Goi | 1a giao diém cia AN véi BC tir sy ddng dang cua cac cip tam giac
AHND«AHAB: AICN «»AlBAta c6 so sanh sau:

HN=1HA=1AN=iIA:>IH=IN+HN=ZIA+iIA=§IA(l) 0.95
3 4 12 37 12 4 ,




MC=EBC=E|B:|M=|C+CM=3|B+1IB=§|B(2) 0,25
> 6 3 6 6 ’

Ta co 0,5

2
IH.A= 2 |A2 =§(AB2 + IBZ):E[(% IBJ + IBZJ:§ IB?
4 4 4 = IH.IA= IM.IB(3)
5

IM.IB == 1B
6
(3):%:%3AIHMU>AIBA:IHM = IBA=90°(4) »

Mit khéc (3):%:%:AIHBU>AIMA:> IAM = IBH =45°(5) 0>

Tir (4),(5) ta duoc diéu phai ching minh
Ciu 8 (2,0 diém). Cau thang di tir taing mot 1én tang hai cuia mot ngdi nha duoc thiét ké lién tuc mot

nhip vai 21 bac, mdi bac co chiu cao va chiéu rong mat bac bang nhau. Biét chiéu cao tir mit san
tang mot dén mit san tang hai 1 3,57m va chiéu rong caa mdi miat bac 1a 25cm. Héi vi tri bat dau
xdy cau thang & mat san tang mot cach vi tri chan tudng xay chan tai cudi cau thang bao nhiéu mét

va cau thang dai bao nhiéu mét

H ! : ; i i 1 A
(Hinh vé mit ciat minh hoa cho cau thang c¢é 8 bac)

‘ ‘ Noi dung Piém
Cau thang c6 21 bac tur tang mot 1én tang hai thi so6 mat bac lgh()ng ,phéi‘mét san nha 0,5
la 20 mat. Nén vi tri xay cach vi tri chan tuong chan cuoi cau thang la
20.0,25=5(m)

Do chiéu cao tir mit san tang mot dén mit san tang hai bang tong chiéu cao 21 bac 0,5
nén chiéu cao mot bac 1a 3,57:21=0,17(m)

Jo14 . 0,5

Ap dung dinh li Pitago ta c6 chiéu dai mot bac 1a «/0,172 +0,25% = W( )
, : Jo14  Jo14 0,5
Vay chiéu dai cau thang la 201%—0 = QT =6,05(m)

Cau 9 (2,0 diém). Cho a,b,c 1a céac s thuc duong va théa man a+b+c=1. Tim gia tri nho
a b c
+ + .
a’+8bc b*+8ca c*+8ab

nhat cua biéu thuc: T =



Néi dung Piém
Vi cac s0 a,b,c duong.
Taco T= za +2b +2C
a“+8bc Db“+8ca c“+8ab 05
a’ b? ¢’ (a+b+c) ’
=T== T3 T3 2 3 3.3
a +8abc b’+8abc c’+8abc a’+b’+c’+24abc
Ta lai co
(a+b+c)®=a’+b*+c®+3(a+b+c)(ab+bc+ca)—3abc 05
>a® +b® +¢® +27%/abc §/(abc)? —3abc = a® +b® + ¢® + 24abc ’
Suy ra a®+b®+c®+24abc < (a+b+c)’
(a+b+c)? >(a+b+c)2 1
a®+b’+c’+24abc (a+b+c)® a+b+c 0,5
Dodo T>1
Al 2 H 1
Dau “=" xay ra khi a:b:c=§
Vay MinT =1, khi a:b:c:% 0.5




