PHONG GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI CAP HUYEN
HUYEN YEN BINH Nim hoc 2022 — 2023

PE CHINH THUC Moén thi: Toan 9

(B gom 01 trang) Thoi gian: 150 phit (khéng ké thoi gian giao dé)

Ngay thi: 28/11/2022

: x+2  AJx+l 1
Cau 1: (4,0 diem) Cho 4= + - x>0; x#1
( tem) r-1 x+Jx+1 Jx-1 ( )
a) Ruat gon A.
b) Tinh gié tri cia A véi x=9—4+/2.

. 1
¢) Chimg minh rang 4 < 3
Cau 2: (4,0 diém)
a) Giai phuong trinh: Vx+3 +2xvx+1=2x++/x" +4x+3

b) Giai phuong trinh nghiém nguyén: 5x+22=-3xy+9y°,

c) Tim sb tu nhién biét: Néu sd d6 cong thém 64 don vi hoac bét di 35 don vi
thi ta déu dugc mot sé chinh phuong.

Cau 3: (5,0 diém)

Cho hinh vuéng ABCD canh a. Trén cac canh BC va AD lan luot léy cac
diém E va F sao cho CE = AF. Cac duong thang AE, BF cit duong thang CD theo
thr ty ¢ M va N.

a) Ching minh: CM . DN = a?;

b) Goi K 1a giao diém cua NA va MB. Ching minh: MKN =90°
¢) Cac diém E va F c6 vi tri nhu thé ndo thi MN c6 d dai nho nhét ?
Cau 4: (4 diém)
a) Tim gi4 tri nh6 nhat cta biéu thirc Vx> ++/x* —6x+9
a’ b’ ¢ _a+b+c
+ >

b) Cho a, b, ¢ 1a cac s6 duong. Chirg minh rang + >
b+c a+c a+b 2

Cau 5 : (3 diém)
Cho tir gidc ABCD c¢6 AC = 10cm, BD = 12cm va goc giita AC va BD bang

30°. Tinh dién tich tr giac ABCD.

Hét

- Thi sinh khong dwoc sw dung tai liéu.
- Can bo coi thi khong giai thich gi them.



HUONG DAN CHAM
PE THI CHON HOQC SINH GIOI CAP HUYEN
Nam hoc: 2022 — 2023 - Mon: Toan lop 9

Cau Noi dung Diém
a) Voi ¥20x#1 5 co:
X+2 Vx+1 1 0.5
\/_ 1 \/7+\/—+1 N ’
o x+2  (xena-n I +x +1
NSNS Vi -1 0
Caul X— \/_ Vx
\/— 1 x++x+1 0,5
by x=9-4V2=(2V2 -1 =>Jx =221 0,5
~ 22 -1 _22-1
9-4V2+22-1+41 9-2\2 0.5
L _o1t16Y2 0.5
73
1 1 Jxooo
A A-3<0 —2<0
c) <3<:> < @x+\/_+1 <
That vay: VO‘I x>0; x#1 taco: 1,0
Vo1 3Wa—@ada ) —-2Vx ) (-1
x++x+1 3 3(x++/x +1) 3(x+\/;+1) 3(x+\/;+1)
Vay A<§ (dpcm)
a) Giai phuong trinh
Jx+342xdx+1=2x+4x* +4x+3 Pk x> -1 0,5
& Wx+3-2x)Wx+1-1)=0 0.5
& Vx+3-2x=0 hoac Vx+1-1=0
CUZ o fr3=2n & Vri=1 0>
& x20, x+3 =4x° < x=0
& x=1
Vay tap nghiém cua PT 1a : S = {0;1}
b) Ta co:
2 2
5x+22=—3xy+9y2<:>x=9y 22:9)/ 25+3=3y—5-|— 0.5
3y+5 3y+5 3y+5 ’

Do d6 x, y nguyén < 3:3y+5 < 3y+5eU(3)={%1;%3}
+)3y+5S=-1thiy=-2;x=-14




+)3y+5=1thiy= ‘?4 (loai)

+)3y+5=-3 thiy= ‘?8 (loai)

+) 3y+5 =3 thiy = ‘?2 (loai) 1,0
Vay phuong trinh da cho c6 1 nghiém (x;y) = (-14; -2)
¢, Goi so tu nhién can tim 1a A. Vay ta co:
A+64=k> (keN)
A-35=t" (teN)
=>k’- P =99 (k—1)(k+t)=99 0.5
Vay k - t va k + t 1 wdc ctia 99 va tich hai udc nay phai bang 99,
ma:
U©99)={1;3;9;11;33;99 }, mat khac k -t <k +t, nén ta co:
{k—tzl {k:so
+ =
k+t=99 t=49
{k—t=3 {k:18
+ =
k+t=33 t=15
{k—t=9 {k:lo
+ =
k+t=11 t=1
-Néu: +k =50 = A =2436
+k=18 = A=260 0,5
+k=10 = A=36
Vay A = {2436 ;260 ; 36 }
K
A B
g
Cau 3 £ 0,5
N D a C M
~CM CE AF 4B 1,0
a) AB // MN nén 1B _BE FD DN
= CM .DN = AB* = d’ 0.5
. ’CM_AB:>CM_AD 0,5
b) Theo cdu a ta co: 1B DN CB DN
Va BCM = ADN =90’ 0,5
Do 46 ACMB = ADAN (c.g.c). nén CMB = DAN 0.5
Suy ra @+m:90”.V3y MKN =90°.
¢) MN nho nhdt <> CM + DN nh¢ nhat. 0,5
Cac d6 dai CM, DN c¢ tich khong d61 nén tong cua ching nho
nhat << CM = DN. 0,5

Khi 46 CM? = a>, CM = DN = a. P dai MN nho nhat bang 3a




khi va chi khi E, F theo thtr tu 12 trung diém cua BC, AD. 0,5
Giai:
@\ﬁ?+ﬁf—6x+9=hhwﬂ3—@2=h+ﬂ}aﬂ2h+3—ﬂ=3 1.0
Cau4 | Diu“="xayra < x(3-x)>0< 0<x<3
1,0
Vay vx? ++/x* —6x+9 dat GTNN béng 3 khi 0< x<3
b) Ap dung BDT Cosi, ta co:
2 2 2
a +b+CZm b a+cza c +a+b2 1,0
b+c A a+c 4’ 7 a+b 4
Cong ve voi vé cua ba bat dang trén ta duoc
a’ b’ ¢ a+b+c
+ + + >a+b+c
b+c a+c a+b 2
2 2 2 1,0
a b c a+b+c
+ + > (dpcm)
b+c a+c a+b 2
c
B
0
K 0,5
A
Caus5 |-Veé AH 1L BD; CK L BD(H, K € BD)
- Trong AHAO vudng tai H c6 A0H =30° 0,5
= AH = %AO ( Tinh chat tam giac vudng)
- Trong ACKO vudng tai H ¢6 COK =30°
= CK = %CO ( Tinh chat tam giic vudng) 0,3
- Ta co:
1 1 1 0,5
S scn =S mp + Ssep = 5 AH .BD + 5 CK.BD = EBD (AH +CK) ’
1 1 1 1 1 0,5
S =—BD| —-A0+—-CO |=—BD.—(A0+CO ’
3”@2(2 2}2 2( )
1 1 0,5

= S uep = BDAC =.12.10=30 (cm?)




PHONG GD&DT KY THI CHON HQC SINH GIOI CAP HUYEN
YEN BINH NAM HOQC 2022-2023
Mon thi: Toan - Lép 9

(B4 durbi) (Thoi gian: 150 phiit, khéng ké thoi gian giao dé)

Céu 1: (3,0 diém)

Cho biéu thirc: A — a—b

a\/Z—b\/Z

[L + L] 2z 1.1
Va Jb)Ja+Jb a b
1) Rt gon biéu thuc A.
2) Tinh gia tri cuia A khi ¢ =3+2v2; b=3—-/8
Cau 2: (4,0 diém)
1) Giai phuong trinh: x* +35x—+/x* +5x+4 =-2
2) Tim tat ca cac cip sb (a, b) sao cho x* + 4x> + ax? + bx + 1 1a binh phuong cua
mot da thic.
Cau 3: (4,0 diém)
1) Chirng minh ring #’ +6n° +8n chia hét cho 48 v6i moi n 1a s6 tu nhién va n
chan.
2) Tim tat ca cac cdp sd nguyén (x;y) thoa man: x* +xy+3x+2y =1

Wx—=1+x\y—4

Xy

Céu 4: (2,0 diém) Tim gia tri 16n nhét cua biéu thic M =
Ciu 5: (6,0 diém)

Cho duong tron (¢) v6i tim O, ban kinh R va duong kinh AB ¢ dinh. Goi M 1a
diém di dong trén () sao cho M khong tring voi cac diém A va B. Ly C la diém dbi
xtng cta O qua A. Puong thang vudng goc vai AB tai C cit duong thang AM tai N.
Puong thang BN cit dudng tron (¢) tai diém thir hai 1a E. Cac dudng thang BM va CN
cit nhau tai F.

1) Chimg minh ring ba diém A, E, F thang hang.

2) Ching minh rang tich AM-AN khong doi.

3) Chung minh rang A 1a trong tim cia tam giac BNF khi va chi khi NF ngan
nhat.
Céiu 6: (1,0 diém)

. 2 2
Tinh tong: P= —

—t—t—+...
15 35 63 399




PHONG GD&DT HUONG DAN CHAM

YEN BINH ) .
Mbén thi: TOAN - LOP 9

(Pap an gém 04 trang)

IDAP AN BE DU B]|

Hoc sinh phai ldp ludn chi tiét méi cho diém t6i da.
Hoc sinh giai cach khac ma van dung thi cho diém toi da theo tung phan twong ung.

PE THI CHQON HOC SINH GIOI CAP HUYEN

Cau NoOi Dung Pi¢m
1) bBKXD: a>0;b>0;a#b
Taco: A= Jatib 2 1+ <\/—+\/_>\/_ vb) 0.5
A T f+f " Jab(Ja ) '
2 1 f+f
A= 14
Tt m
2 0.5
A:[L+L Jab
Ja  b) Na+b
4 Na+yb 0.5
T
R I~ 05
Vay A = vo1a>0;b>0;a#b :
2) Tacd: a=3+2V2; b=3—-8
— 2 0.25
=> «/_=\/3+2\/§:\/(\/§+1) =\J§+1\=\/§+1
Jb=v3-22 =2 -1y =N2-1=+2-1 0.25
Tinh dugc: ab =1; \/Z+\/_ 22 0.5
1) x*+5x-vx*+5x+4=-2 DKXD: x <—4 hodac x> -1
S X +5x+4—xT+5x+4=2. 0.5
Dat y =+/x? +5x+4(y>0)tadugc: y*-y-2=0 05
Giai phuong trinh dugce: yi1 = -1 (khong théa man dk); y» =2 '
(théa man dk) 0.5
Voiy=2taco Vx> +5x+4=2
Giai phuong trinh dugc x1 = 0; x2 = -5 (thoa man)
0.5

Vay tap nghiém cta phuong trinh la: S={-5;0}




2) Néu x* + 4x> + ax® + bx + 1 1a binh phuong ctia mét da thirc thi da

thirc do phai co6 bac 2. Gia su: 0.5
x*+4x3 +ax® + bx + 1 = (Ax?> + Bx + C)?
@ x*+4x3 +ax® +bx + 1 = A%x* + 2ABx® + QAC + B)x2 +| 0.5
2BCx + C?
Dong nhat hé s6 hai ve, ta dugc:
A2,=1;2AB=4;2AC+B2=a;2BC=b;C2=1. 0.5
Khoéng mat tinh tong quat, gia sir A =1 suy ra B =2; C=1 hoac C=-1.
NeuC=1thia=6,b=4.
NéuC=-1thia=2,b=-4 ‘
Vay c¢6 hai cap so (a, b) thoa man yéu cau bai toan la (6, 4) va (2, -4) 0.5
1) Ta cod: n’ +6n° +8n=n(n+2)(n+4)
Vin chan =>n =2k véi keN 0.5
=> n’ +6n° +8n=8k(k+1)(k+2)
Do keN => k(k+1)(k+2)1a ba s ty nhién lién tiép 0.5
=> J(k+1)(k+2) chia hét cho 6 0.5
=> 8k(k +1)(k +2) chia hét cho 48 '
Vay n*+6n* +8n chia hét cho 48 vi moi n 14 s6 tw nhién va n chin. 0.5
2) Tacd: x* +xp+3x+2y=1 <=> (x+2)(x+y+1) =3 0.5
Do x; y nguyén => x+2 ; x+y+1 c6 gia tri nguyén.
Ma 3=3.1=1.3=(-3).(-1)=(-1).(-3) 0.25
1) x+2=1 x=-1
x+y+1=3<::> y=3 0.25
) {x+2:3 <:}{)Czl 0.25
x+y+1=1 y=-1
1) x+2=-1 - x=-3
x+y+1=-3 y=-1 0.25
1) x+2=-3 - x=-5 0.25
x+y+1=-1 y=3
0.25

Vay (x;y) =(-1;3); (1;-1); (-3;-1); (-5;3)




Véi diéu kién x>1,y >4 ta co:

Jr—1 Jv- 0.5
M = x—1 N y—4
X y
Ap dung bat dang thirc Cauchy cho hai sé khéng am, ta co:
I+x-1 x
—-1=l(x-1)< =—
Vx J1(x=1) > 5
N Ll S%
Va Jy—a=1 4 _:)<l.4+y‘421 0>
4 2 4 2 2 4
e
y 4
Suy ra: M = fxol Jy-4 1,13 0.5
X y 2 4 4
Vay gia tri 16n nhat caa M 1a % ox=2;y=38 0.5
Cho duong tron (¢) voi tam O, ban kinh R va duong kinh AB
cO dinh. Goi M 1a diém di dong trén (¥¢) sao cho M khong trung véi
cac ditm A va B. Lay C 1a diém doi ximg cua O qua A. Duong
thang vudng goc voi AB tai C cat duong thang AM tai N. Dudng
thang BN cat duong tron (¢) tai diém thtr hai 1a E. Cac duong thang
BM va CN cat nhau tai ‘F. 7 7
1) Chirng minh rang ba diém A, E, F thang hang. 0.25

2) Chiing minh rell‘ng tich AM.AN khong doi.
3) Chimg minh rang A 1a trong tam cua tam giac BNF khi va
chi khi NF ngan nhat.

V¢ hinh ding
F




1) Ta c6: MO 14 trung tuyén ctia tam giac AMB; MO = %AB

0.25

= AMB=90" 05
= MN L BF va BC L NF(gt) '
= A la tryc tam cua tam gidc BNF 05
= FA L NB '
Tuong tu chimg minh MN L BF. Ta c6: AE L NB 0.5
Viy ba diém A, E, F thing hang '
2) Ta c6: CAN =MAB nén hai tam giac ACN va AMB dong dang. 1.0
AN AC
Suyra: —=-—+
AB AM )
Hay AM-AN=AB-AC=2R’ khong doi. 1.0
, 2 e A T N ., 0.5
3) Taco BA = EBC nén A la trong tdm cua tam giac BNF
< C 14 trung diém cta NF 3)
Mit khac: CAN =MAB (2 goc d6i dinh)
ma CFM = MAB (cing phu véi MBA ) 0.5
= CAN =CFM , nén hai tam gidc CNA va CBF dong dang '
gzﬁ = CN-CF=BC-AC=3R"’
 BCCF
Ap dung bat dang thirc Cauchy, ta co: 0.5
NF = CN +CF > 24/CN-CF = 2R+/3 khéng d6i '
Nén: NF ngan nhat < CN =CF < C la trung diém NF  (4)
Tir (3) va (4) suy ra: A 1a trong tAm tam giac BNF < NF ngin nhét. 0.5
S22z, 2
15 35 63 7 399
_ 2 N 2 . 2 - 0.25
3.5 57 79 19.21
o rrrrr o1 1 0.25
355 7 7 9 7 19 21
11 0.25
3 21
2 0.25
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