UBND THI XA HOANG MAI KY THI CHON HOC SINH GIOI THI XA
PHONG GIAO DUC VA PAO TAO

LOP 9
Nim hoc 2023-2024
PE CHINH THUC Mén: TOAN
(Pé thi gom 01 trang) Thoi gian lam bai: 150 phiit, khong ké thoi gian
giao dé

Cau 1. (4,5 diém)
(3+5)(W10- V2){3- 45

a. Tinh gia tri biéu thuc: A=

C :(V‘[.r— J2024 - J_x-hfmy )J(.er'r: - 2034) Vi ¥ }m)
o1 & = N=Es

b. Rt gon biéu thirc
Cau 2. (4,0 diém)

Jl+sinx  +f1-sinx -
+ == =24ftan" x +1
. AJl-sinx  fl+sinx
a) Cho 0° < x <90°. Chtirng minh rang

b) Giai phuong trinh 5x*—4xVx+3—x+4=0

Cau 3. (4,0 diém)
a) Tim sb nguyén n sao cho C=n’- 3n +4 1a sd chinh phuong
b) Cho céc s6 nguyén a, b, ¢ thoa mén a+b+c =2023.

Chtng minh rang a’® +b® +c*-1 chia hét cho 6

Cau 4. (6,5 diém)

Cho tam giac ABC vuong tai A, Goi D, E lan luot 1a trung diém cua BC, AC.
Puong thang qua C vudng goc véi BC cat DE tai F, H 14 hinh chiéu cua C 1én BF

a) Ching minh FH.FB = FE.FD

b) Chung minh tam gidc ABH dong dang véi tam giac ECH

¢) Goilla trung diém cua FE. Ching minh A, H, I thing hang

Ciu 5. (1,0 diém) Cho cac s6 duong a, b, ¢ théa mén a+b +c =3
a -ab+2b° 2a +5c
+

Tim gia tri nho nhat cia biéu thic P = a+2b 9
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o Noi dung bié
m
Caul
(3+45)(W10- V2)y3- 45
_ (+B)(5- Yo 245 0.5d
a | (+VE)5E-1)(5-1)
@5 | 0.5d
dlém) _ (3 +\E)(£‘ |)_
(54 45)(6- 246) "
0,5
_2.(3+5)(3- ¥5) 0,5
—2.(9-5)=8
c :(_J_.L._ J2024 - J-T"‘M)J(-T*‘H-": . 2[}24)
J2C :(J.r— J2024 - J.T‘FM)J(E-T‘FE\JI‘: - 2[}24) 0,5
b -
o | Ve =303 - a3 (e oo + o ) s
diém) J2c :(J,r— J2024 - -J.r+m)(\,".‘r- V2024 +'J-T+m) 0.5
JEC:.T—M—I—JM 05
C =-Ji0%s ’
Cau 2
a Jl[l +sinx)’ +J|[I - sinx)’ 0,5d
2,0 |vyr= Jl-sinx  fl-sin’x
diém) 0,5




l+siny l-sinx )

+
_Jeos’x  yJcos’ x _Cosx

0,5d

VP 1o .| SiX
62, Cosx? +1
0sx 0.5
. | Sinx*+Cosx’
02| 2 TERE
Cosx
2
" Cosx
bK: x>-3
5x°—4xVx+3—x+4=0
b(2,0 d) <=> (4x* =4 xVx+3+x+3)+(x*=2x+1)=0 0,75
<=> (2x -/x+3 )+ (x-12=0 0,5
Lap luan duge x = 1 1a nghiém 0,75
Cau 3
n>-3n+4 1a sb chinh phuong
=>n?-3n+4 =a’ 0,25
=>4n’-12n +9 + 7= 4a’
=>(2n-3)* -4a* = -7 0,5
a
@0 =>(2n-3-2a)(2n-3+2a) = -7 0,5
,’ Ta co6 bang két qua
diém)
2n-3-2a | 7 -1 -7 0.5
2n-3+2a -7 -1 7 1
N 0 3 3 0
Vay n=0hodcn=3 0,25
b , : 0,5
Ta c6 atb+c =2023 => at+b+c-1 =2022 6
(2,0
diém) Xét hiéu (@’ +b’ +¢’-1) ~(atb+c-1) = (a’-a)+H(b’>-b)+(c’-¢) 0.5
Ta c6 a’ —a = a(a-1)(a+1) 1a tich cua ba s6 nguyén lién tiép nén chia
hét cho 6 0,5

Tuong tu b® b va ¢ —c chia hét cho 6

=>(a’ +b’ +¢*-1) —(at+b+c-1) chia hét cho 6

0,5




Ma a+b+c-1 chia hét cho 6=> a® +b* +¢3-1 chia hét cho 6

Cau 4
0,5
Ta c6 DE la duong trung binh cta tam giac ABC
=> DE//AB ma AC vudng goc voi AB 0,5
=> DE vudng goc voi AC 0,5
a) Tam giac CDF vudng tai C c6 duong cao CE
3,0d =>CF>=FE.FD (1) 0,75
Tam gidc FBC vuodng tai C c6 duong cao CH
=> CF*=FH.FB (2) 0,75
Tu (1) va (2) => FH.FB = FE.FD 0,5
b) Xét Tam giac ABC Va tam giac ECF
2,0d C6 Goc BAC = goc CEF =90°
Go6c ECF = goc ABC (cung phu v61 goc BCA)
4B _BC
=> tam gidc ABC ddng dang vé6i tam giac ECF (gg) => EC CF (3)| 0.5
BH _BC
Tam giac BHC dong dang véi BCF (gg) =>HC CF (4)
AB _BH 0,5

Tu (3) va (4) => EC HC




Xét tam gidc ABH va tam gidc ECH c6 0,5
Goc ACH = goc ECH ( cung phu v6i hai gocBOA va COH bang nhay) 0,5
48 _BH
Va EC  HC =>tam gidc ABH dong dang véi tam giac ECH (cgc)
Ta c6 Goc BHA = gbc CHE ( Vi tam giac BHA ddng dang véi
tam giac CHE) ma goc BHC = 90° => goc AHE = 90° 0,5
Xét Tam giac FHE va tam giac CHA c6
Goc AHC = goc EHF =90° + goc EHC
0 Go6c HFE = goc HCA ( cung phu véi goc COF) 0,5
Lod => tam giac AHC dong dang véi tam giac FHE (cgc)
, AH FH AH FH AH FH
= AC FE 2AE  2IE AE £
=> tam giac EHI dong dang véi AHE (cgc)
=> g6¢c EHI = goc AHE = 90°
=> A, H, I thang hang
Cau 5
a’ - ab+2b 4 2a’ +5¢
P= a+2hb 9
9a’ - 9ab+18b° +24% +5¢ 0,25
opP = a+2b
(8a” +8h°)- 9ab+a” +10b° (247 +2)45¢- 2
9P = a+2h .
T 0,25
(1.0 L (16ab)-9ab+a® +10b* |\ o
i opP a+2h
dieém) ] i
JJab+a +106° | s
op a+2b
0,25
::f'ﬂ +2b)(a +5b) +(da)+5c-2
op a+2b '
QP za+5h+4a+5c- 2=53- 2 =13 0.25

13
>

=P 9 =>Min P = 13/9 khi a=b=c=1




Chii y: Hoc sinh cé cdch trinh bay khdc hop Iy, két qua ding van cho diém téi da.
Diém thanh phan gidm khdo tir phdn chia, thong nhdt trén co sé tham khdo diém thanh

phdn cua dap an.



