UBND THI XA HOANG MAI KY THI CHON HQC SINH GIOI THI XA LOP 9
PHONG GIAO DUC VA PAO TAO
: ' Niam hoc 2023-2024

PE CHINH THU'C Mén: TOAN
(Pé thi gom 01 trang) Thoi gian lam bai: 150 phiit, khéng ké thoi gian
giao dé

Cau 1. (4,5 diém)
a. Tinh gid trj biéu thirc: A= (3++5)(v10-v2)3-+5

b. Rt gon biéu thirc € = (\/x—\/2024 —Jx+~/2024 ) \/(x+\/x2 —2024) (V6i x>+/2024)

Cau 2. (4,0 diém)

x/1+sinx x/l—sinx

=2A/tan” x+1
\/l—sinx \/l+sinx

a) Cho 0° < x <90°. Chirmng minh ring

b) Giai phuong trinh 5x% —4xvVx+3 —x+4 =0

Cau 3. (4,0 diém)
a) Tim sd nguyén n sao cho C=n? - 3n +4 14 s6 chinh phuong
b) Cho céc s nguyén a, b, ¢ thoa min a + b + ¢ =2023.

Chtng minh rang a® + b® + ¢3-1 chia hét cho 6

Cau 4. (6,5 diém)

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

a) Chung minh FH. FB = FE.FD

b) Chimg minh tam gidc ABH dong dang v6i tam giac ECH

¢) Goi la trung diém cua FE. Chting minh A, H, I thang hang

Céu 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 cta biéu thic P = -
a+2b 9
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PHONG GIAO DUC VA PAO TAO
: ' Nim hoc 2023-2024

(Pdp dn gom 04 trang) Mén: TOAN
Néi dung pié
Cau
m
Caul
BN RGN
- ) e 2 b5
T = (345)(V5 1)y (V5 -1)
(2,5 2 0,5d
diém) | = (3+V5)(¥5-1)
=(3++5)(6-245) 0,5
=2.(34+5)(3-+5) 0,5
0,5
—2.(9-5)=8
(\/x—\/ﬁ Jx+2024 )\/(x+ X2 2024 )
(\/x—m Jx++2024 )\/(2x+2 2024 ) 0.5
b
2.0 (Jx—\/ﬁ Jx++2024 )\/(\/x— 2024 +\/x+\/2024)2 0
diém) (\/x—\/ﬁ \/x+ 2024 )(\/x— 2024+\/x+\/M) 0,5
J2C = x=2024 - x —2024 05
¢ =—J4043 ’
Cau 2
_ \/(1+sinx) \/(1 sin x)° 0,5d
a Vi \/l—sinzx \/1 sin® x
2,0
.x 1+smx l-sinx 2 0,5
diém) \/cos X \/cos x cosx 0,54




Sin%x

VP =2 22X 41
Cos“x
SinZ2x+Cos?x
- 2'\’ Cos2x 095
2
_Cosx
bK: x>-3
5x2 —4xVvx+3—x+4=0
b(2,0 d) <=>4x? —4xVx+3+x+3)+(x*-2x+1)=0 0,75
0,5
<= (2x-Vx + 3 )*+(x-1)>’=0 ’
Lap luan dugc x = 1 1a nghiém 0,75
Cau 3
n?-3n+4 la s chinh phuong
=>n’-3n+4 =a’ 0,25
=>4n%-12n +9 + 7= 4a>
=>(2n-3)? -4a%> = -7 0,5
a
=>(2n-3-2a)(2n-3+2a) = -7 0,5
2,0 .
(7 Ta c6 bang két qua
diem)
2n-3-2a 1 7 -1 -7 0.5
2n-3+2a -7 -1 7 1
N 0 3 3 0
Vay n=0hodcn=3 0,25
Ta co atb+c =2023 => at+b+c-1 =2022:6 0,5
Xét hiéu ( a® +b® +¢*-1) —(at+b+c-1) = (a*-a)+(b*-b)+(c*-c)
0,5
Ta c6 a’> —a = a(a-1)(a+1) 1a tich ctia ba s6 nguyén lién tiép nén chia
b A
hét cho 6 0.5
(290 3 3 . A
. Tuong tu b> —b va ¢’ —c chia hét cho 6
dieém)
=>( a3 +b® +c3-1) —(a+b+c-1) chia hét cho 6
Ma a+b+c-1 chia hét cho 6=> a3 +b® +¢3-1 chia hét cho 6 0.5

Cau 4




0,5

Ta c6 DE la duong trung binh ctia tam giac ABC

=> DE//AB ma AC vudng goc véi AB 0,5
=> DE vuong goc véi AC 0,5
a) Tam giac CDF vudng tai C c6 duong cao CE
3,0d =>CF? =FE.FD (1) 0,75
Tam giac FBC vuong tai C c6 duong cao CH
=> CF>*=FH.FB (2) 0,75
Tu (1) va (2) => FH.FB = FE.FD 0,5
Xét Tam giac ABC Va tam giac ECF
C6 Goc BAC = goc CEF = 90°
Goc ECF = goc ABC (cung phu vdoi goc BCA)
=> tam giac ABC dong dang v4i tam giac ECF (gg) => 4B _BC (3)
) EC CF 0,5
b) | Tam gisc BHC déng dang véi BCF —BH _BC 4
am giac ong dang voi (gg) e CF (4)
2,0d AB BH
TeB)va(d)=> —=—
() va(4)=> 2222 0.5
Xét tam giac ABH va tam giac ECH c¢6 0.5
Goc ACH = goc ECH ( cung phu véi hai gocBOA va COH bang nhau) 0.5

AB BH . A . .
a2 T =>¢ ic ABH dong d it ic ECH
A= am giac ong dang voi tam gidc (cge)




Ta c6 Géc BHA = goc CHE ( Vi tam giac BHA dong dang véi
tam giac CHE) ma goc BHC = 90° => goc AHE = 90° 0,5
Xét Tam giac FHE va tam giac CHA ¢6

Goc AHC = goc EHF = 90° + goc EHC

Goc HFE = géc HCA ( cung phu vai goc COF) 0,5
1,0d => tam giac AHC dong dang v6i tam giac FHE (cgc)

_ AH _FH __ AH _FH __ AH _FH
AC  FE ~24E 2IE  AE IE

=> tam giac EHI déng dang vo1 AHE (cgce)
=> g6c EHI = goc AHE = 90°
=> A, H, I thang hang

Caus

a’ —ab+2b* +2a2+50
a+2b 9

_ 9a* —9ab +18h*
a+2b

9P +2a” +5c¢ 0,25

(8a® +8b*)—9ab +a* +10b°
a+2b

9P =

+(2a° +2)+5¢-2

_ 2 2 0,25
(1,0 9p> (16ab)—9ab+a” +10b +(4a)+5c—2
a+2b

diém)
S Tab +a* +10b°
B a+2b

(a+2b)(a+5b)
a+2b

oP

+(4a)+5¢c-2

OP>

+(4a)+5¢c-2 0,25

OP>a+5b+4a+5¢-2=53-2=13

13 . _ 0,25
=> P 2; => Min P = 13/9 khi a=b=c=1

Chii y: Hoc sinh c¢6 cdch trinh bay khdc hop 1y, két qua ding vin cho diém t6i da.
Piém thanh phan gidm khdo tw phdn chia, thong nhdt trén co sé tham khdo diém thanh

phan cua dap an.



