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DE THI VA LOI GIAI HSG TOAN 9 HUNG YEN 2024

0.1 DE THI

2? e 1
Cau 1 (4.0 diém). Cho bidu thiic A= (Y23 L v+l voed? ) [ Ve
vVe—1 3—yr x—-4/x+3 Ve +1

voix > 0,2 # 1,2 #9.
a) Rit gon va tinh gid tri cita bicu thiic A khi x = 7 — 44/3.
IN .’ . 2 A 2 2 / 1
b) Tim gid tri nho nhat cta bieu thic T
Cau 2 (4,0 diém).

a) Trong m&t phang toa dé Oxy, cho diém M (3;5). Lap phuong trinh dudng thang d di qua M va

cat cac tia Oz, Oy tai hai diém phan biét A, B sao cho dién tich tam gidc OAB bang 30 (dvdt).
b) Tim tat ci cdc cap s6 nguyén (z,y) théa man: y?(z — 4)? — 23 + 102? — 32z + 14 = 0.

Cau 3 (4,0 diém).

a) Gidi phuong trinh: 3vx — 1 — r + 3+ 3v2?2 +2r — 3 =5z — 3.

Ve+l4+yry—2x+y—24+x+5=2y+y—2

xy + 3xr — 6y — 18
=(y—3)|V 3—-3
x? — 6x + 12 (y )< ’ )

Cau 4 (2,0 diém). Cho tam gidc nhon ABC ¢6 H,G lan luct 1a truc tAm, trong tAm va HG song song

b) Giéi hé phuong trinh:

v6i BC. Tinh tan B - tan C.
Cau 5 (4,0 diém). Cho nita dudng tron tAm O dudng kinh AB. Lay diém H cb dinh thudc doan thang
OA (H khong tring véi O va A). Duong thang vudng géc véi AB tai H cit nita dudng tron tdm O tai

C. Goi D la diém dbi xting v6i A qua C; I, J lan luot 1a trung diém cia CH va DH.
a) Chitng minh hai tam gidc CHJ va HBI dong dang.

b) Goi Bz 1a tia tiép tuyén ciia nita dudng tron tam O. Lay diém F di dong trén Bx (E khong tring
v6i B). Duong thang qua H vudng géc véi AE c&t dudng thing BE tai F. Ching minh duong

tron duong kinh EF ludn di qua hai diém ¢ dinh khi £ di dong trén tia Bux.

Cau 6 (2,0 diém). Cho a,b,c 1 cic s6 thuc duong théa man a + b+ ¢ = 3. Tim gid tri nhé nhit clia
4(ab+ be + ca)

.2 , - 2 2 2
bieu thite A = 12(a* +b* + &) + = =5

+ 2024.

—— HET —
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0.2 LOI GIAI

. 1
Cho bidu thie A = (YEFS , ve+l _vedT ) (Ve
Ve—1 3—-\z z—-4yx+3 Vr+1
voix >0,z # 1,2 #9.

a) Rit gon va tinh gid tri ciia bicu thitc A khi x = 7 — 44/3.

1

b) Tim gi4 tri nhé nhat ctia biéu thitc e

Loi giai

a) Ta co:
(V43 o+l Va+T N\ (. VE
A_<\/5—1+3—\/5+$—4\/5+3>'<1 \/§+1>
g WVEr)E=3) —(Ve+r Dz - +ve+T 1

(Ve —1(Vz—3) Vol
=9 —z+1+\r+7

AT Ao DE-3)

(VE+1)

R
A= Eonaoy VY

VT +
A:

Vo —3

1
VéyA:\\;_;i_svéixZO,m%l,x%g
Taco: v =7—4v3=(2—3)? nén o =2— /3.
NI VI +1 2-v3+1 3-3

Thay /x = 2 — /3 vao biéu thiic A = ta duge: A = = =3—2v3.

y VT V3 v i3 . T3 i3 V3

Viy A=3—-2V3taiz=7—4V3
1 — 4
b) _ V=3

Ta cbd: — 1—

Y e N

1 4

4
Ve+1 7~ A Vr+1l~

Diu '=" x4y ra < /2 + 1 =1< z = 0 (théa man DKXD).

Viyz+1>1nén

Z 2 ].
Vay gia tri nho nhat ctia biéu thic 1 la —3 khi x =0
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a) Trong mit phing toa do Ozy, cho diém M (3;5). Lap phuong trinh duong thang d di qua

M va cit cac tia Oz, Oy tai hai diém phéan biét A, B sao cho dién tich tam gidc OAB bang

30 (dvdt).

b) Tim tat ci cic cip s6 nguyén (z,y) théa man: y?(z — 4)? — 23 + 1022 — 32z + 14 = 0.

L&i giai

) ;e e e e e e — e —————

—10
_1 |

Goi (d) : y = ax 4+ b (a # 0) 1a duong thang di qua M va cit cic tia Oz, Oy tai A, B.
Vi (d) cat tia Oz tai A nén A c6 hoanh d6 duong, toa do dieém A la < — é; O)
a

:>OA=‘—2‘:—. (1)

Vi (d) cat tia Oy tai B nén B cé tung d6 duong, toa do diém B 1a (0;b) = OB = |b| = b (2)

Tu (1), (2) = a<0,b> 0.
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Vi (d) di qua M(3;5) nén 3a+b=5«<b="5—3a (*)

Vi dién tich tam gidc OAB bang 30 (dvdt) nén ta co:
1 1 -b 9 9 9
5.OA.OB:30 =3 5.7.19:30@6 =—60a < (5—3a)°=—60a< Ba+5) =0ca=—-

Thay a = —2 vao (*) ta duge: b = 5—3(— g) = 10.

) . N
Vay (d) 1y = —3¢ + 10 la duong thang can tim.
b) Ta co:

yvir —4)? — 2 +102° — 322 + 14 =0

S yi(r —4)? = 2% — 1022 + 322 — 14 (1)
V6i & = 4 thi khong c6 gia tri y thoa man.
Vi x # 4 thi ta co:

_ x3 — 1022 4+ 322 — 14

1 2
() y 2 — 8z + 16
o = (23 — 82% + 162) — (22 — 16z + 32) + 18
v 22 — 8z + 16
18
syP=r—2+—0
Y T +(:v—4)2
18
Vixg/EZr@n(——ZPWEZ¢>@%—®2€Iﬂw):{ihjﬁ;i&iﬁ;t&iJS}
;E_

Ma (x — 4)? 14 s6 chinh phuong nén (z — 4)? € {1;9}

r—4=1 =05
e TH1: (z —4)P=1% &
r—4=-1 z=3

V6i z =5 thi y? =21 & y = +v/21 (loai vi y € Z)
V6i o = 3 thi y? = 19 & y = £v/19(loai vi y € Z)
r—4=3 xr=7

e TH2: (1 —4)?* =9« &
r—4=-3 =1

Véix =Tthiy? =7 y=4V7 (loai viy € Z)

V6i x =1 thi y? =1« y = =+1 (théoa man).

Vay () € {(131); (1; 1)}
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a) Gidi phuong trinh: 3v/x — 1 — vz + 3 + 3v22 + 22 — 3 = 5z — 3.

Ve+l4+yoy—2z+y—24+z+5=2y++y—2
xy + 3x — 6y — 18
— - 3)(VET3-3)

2 — 6z + 12

b) Giéi hé phuong trinh:

L& giai

a) 3ve —1—Vor+3+3vVe2+2x—3=5z—3 (1)

DKXD: z>1
r—1=a
Dit (a,b > 0) thi /22 + 2z — 3 = ab.
vVr+3=0>
9 1 9 1
Ta co: 5x—3:§(x—1)+§(x+3):5(124_5[)2

Phuong trinh (1) tré thanh:

9, 1,
3a—b+3ab—2a +2b

& 6a — 2b + 6ab = 9a? + b?
& (3a—b)*—2.3a—b)=0
< Ba—0b)(3a—b—-2)=0
3a=0
=
3a=b+2

TH1: 3a = b, tic 1a

3Vr—1=+x+3

<:>9x—9:x+3<:>$:§ (thdéa man DKXD)

TH2: 3a = b+ 2, tic la

3Vr—1=+x+3+2

S99 —-9=x+7+4Vr+3 20 —4=+/x+3

x> 2
x>2 T >2 13
& & & r=1 ez=-—
472 — 162 +16 =2+ 3 4o — 1Tz +13=0 13
xr = Z
A . , A 3 . 13
Vay phuong trinh c¢6 nghiém = = gVaz=-r.
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Ve+l+yaoy—20+y—242+5=2y+y—2 (1)

xy + 3r — 6y — 18
=(y—3)V — 2
7 —Grriz W 3(va+3-3) 2)

DKXb:z > -1,y > 2

Ta c6: (1)@\/x—ﬂ+\/(x+1)(y—2)+x+1—2(y—2)— y—2=0

vr+l=a
bat (a,b > 0), phuong trinh trén tré thanh:
y—2=2>
a+ab+a* -2 —b=0% (a—b)(a+2b+1)=0
a—b=0
=

a+2b+1=0 (loai vi a,b > 0nén a+2b+1>0)

Do do6 a = b, tic la:

Vi+tl=\y—2r+l=y-2z+3=y (%

. (x —6)(y + 3) r—6
Tach: Q) e a1 V33
y+3 y—3
& (v —6 — =0
(@ )<x2—6x+12 \/ac—|—3—i—3>
r==6
< y+3 y—3

2 —62+12 JVr+3+3

TH1: x = 6, thay vao (*) ta dugc y =9
y+3 y—3

TH2: = %), thay (*) vao (**) ta dugc:
6ot 12 Vitaga ) thay (7) vao (%) ta duge
x+6 B x
12 —6r+12  r+3+3
<:>(:c+6)(\/x—|—3—|—3):x(x2—6:c+12)
& [(x+3)+3](Ve+3+3) = [(x—3)+3|[(z - 3)* + 3]
< (Ve +3)P+3(Vr+3)2+3vVe+3=(x—3)*+3(z—3)?+3(x —3)
>3
r >3
Tasuyravr+3=2—-3& & r=1 < x=060.
2 —Tr+6=0
r=06

Thay x = 6 vao (*) ta dugc y =9

Véy hé phuong trinh c¢6 nghiém (z,y) = (6;9).
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Cho tam gidc nhon ABC c¢é H, G lan lugt 1a truc tAm, trong tAm va HG song song v6i BC. Tinh

tan B - tan C'.
L&i giai
A
E
a
H A
G
' c
B |_
D M
Vi G la trong tdm AABC nén AM = 3G M.
. ) o . . AD AM
Vi HG || BC, ap dung dinh ly Thales vao AADM c6: D - M - 3
@ + _B/]_.TD - 90O — — — —_— BD
Taco: :>BHD:ACB:>tanACB:tanBHD:ﬁ.
HBC + ACB = 90°
Lai c6: tan ABC = 5D
T do, ta co: tan ABC - tan ACB = A—D 3

HD
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Cho nita dudng tron tdm O dudng kinh AB. Liy diém H ¢b dinh thuoc doan thing OA (H khong

trimg véi O va A). Pudng thang vudng géc voi AB tai H cit nita duong tron tAm O tai C. Goi

D la diém dbi xting v6i A qua C; I, J lan ludt 1a trung diém ctia CH va DH.
a) Chtmg minh hai tam gidc CHJ va HBI dong dang.

b) Goi Bz la tia tiép tuyén ctia nita dusng tron tam O. Lay diém E di dong trén Bz (E khong
tring véi B). Pudng thang qua H vudng géc véi AE cit duong thang BE tai F. Chiing

minh duong tron duong kinh EF ludn di qua hai diém cb dinh khi £ di dong trén tia Bz.
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a) Vi D la diém déi xting véi A qua C nén CA = CD.

Xét ADAH co:

AC =CD
= CJ la duong trung binh ctia ADAH

DJ=JH

1
= OJ | AH va CJ = JAH

Ma AH L CH nén CJ L CH = HCJ = 90°

Vi ACB ndi tiép chin nita dudng tron nén ACB = 90°.

Ap dung hé thic canh va dudng cao vao AACB vudng tai C ¢c6 CH L AB: CH? = AH - HB
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_ CH _HB
AH  CH

Ma AH — 20 HB — 2HT nen 211 _ HB
aan =L uo= Moy T HI

Xét ACHJ va ANHBI ta co:

HCJ = BHI = 90°
= ACHJ «~ AHBI (canh — géc — canh)

cH _HB
CJ HI
Goi @ la giao diém cta HF va AE = QF L QF
Goi M, N 1a giao diém ctia dudng tron ngoai tiép AQEF véi AB.
Ta co:
AQM + MQE = 18(° /\/\
MQFE + ANE = §SdMFE + §SdMCE = 180°
mchung
Xét AAQM va AANE ¢6: = AAQM «~ AANE (gbc — gbe)
AQM = ANFE
AQ AM
T AN T AE
= AM - AN = AQ) - AE
E/A\ﬁchung
Xét AAQH va AABE ¢6: = NAQH «~ ANABEFE (gbc — gbc)
AQH = ABE = 90°
AQ AH
~ AB ~ AE

= AB-AH = AQ - AE = AM - AN

Ma AB, AH cb dinh nén AM - AN ¢6 dinh.

Vi EF L MN tai B, EF la duong kinh nén BM = BN
= AM - AN = (AB — BM)(AB + BN) = AB?> — BM?*
Vi AM - AN, AB ¢6 dinh nén BM cb dinh

= M cb dinh, kéo theo N cb dinh.
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Cho a, b, ¢ 1a cac s6 thuc duong théa man a + b+ ¢ = 3. Tim gid tri nhé nhat ciia bicu thitc

4(ab+ be + ca)

2024.
a? + b2 + ¢2 *

A=12(a®> +0* + ) +

Loi giai

4(ab+ be + ca)
a? 4+ b + ¢?
2(a+b+c)?
A=12(a* +0* +2) + B + 2022
a? + b + 2
18
Ap dung bat ding thic AM — GM, ta cé:

Ta c6: A =12(a® + b* + %) + +2024.

A=12(a® +b* +*) +

A=2a*+bv"+ )+ +10(a? 4+ b* + ¢*)2022 (1)

18 18
2,12, 2 _
2(& +b +C)+(12+b2+c222\/2(a2+b2—|—02).a2+b2+c2_12 (2)
b 2
Lai c6: a®> +b* + ¢* > (a+3—|—c) =3 nén 10(a® + b* + ¢?) > 30. (3)
Tu (1), (2), (3) ta suy ra
18
A=2a+ 0+ )+ ————— +10(a + b + ¢2)2022 > 12 + 30 + 2022 = 2064
a? + b2 + 2
18
2,12, 2\
2(a*+b*+¢*) = PR T

Déu "=" x4y ra < 3@+ + ) =(a+b+c)? Sa=b=c=1
a+b+c=3
Vay Anin = 2064 khia=b=c=1.
— HET —

Lai gidi dugc thuc hién béi Vi Diic Huy 9A1 — THCS Trong diém Lé Hitu Trac, My Hao, Hung Yén.



