PHONG GIAO DUC VA PAO TAO PE CHON SINH GIOI CAP HUYEN

HUYEN GIA LQC NAM HQC 2024 - 2025
— — MON TOAN 9
PE GIOI THIEU SO 1 Thoi gian 1am bai 150 phuat

Pé gom 01 trang
(Ngay .... thang .... nam 2024)

Cau 1: (2,0 diém)
x*+2 x’ -1 x*+3
+

1) Cho biéu thite M = -
) X4l X=X+l X +4x7+3

a) Rat gon M

b) Tim gié tri I6n nhat cua M
2) Tim s6 du trong phép chia (x+3)(x+5)(x+7)(x+9)+2040cho x* +12x +30
Cau 2: (2,0 diém)

x-1 x-2 x-3 x—2024

+ + +..+ =2024
2024 2023 2022 1

1) Giai phuong trinh:

2) Giai phuong trinh: (3x—2)(x+1)"(3x+8)=-16

Cau 3: (2,0 diém)

1) Tim nghiém nguyén cua phuong trinh: 5x* +3)? =17 — 2xy

2) Cho‘biéu thirc: P = (a + b)(b + c)(c +a) —abc voia, b, c la cac s6 nguyén. Chuing
minh rang néu a + b + ¢ chia hét cho 4 thi P chia hét cho 4.

Céu 4: (3 diém)

1) Cho tam gidc ABC vuong tai A, AH la duong cao, AD la tia phan gidc cua goc BAC
2sinB—-3cosB
2sinB+3cosB

\ [ cr s o 1R ,
vasinB = 3 .Tinh gia tri cia bi€u thirc : A =

2) Cho hinh chit nhit ABCD, ¢6 AD =k.AB (k > 0). Trén canh BC lay diém M, duong
thang AM cat CD tai N.
1

2 AM?

a) Chimg minh rang: Khi M chuyén dong trén canh BC thi ” + A11\12 khéng doi.

b) Tim vi tri cia M trén canh BC dé k.AM + AN dat gia tri nhé nhét .
Cau 5: (1 diém) Chung minh réng: V61 moi a, b > 0 thoa man: a+b =1 thi:
1 1

—+ =20.
ab a*+b*

Hét

(Luwu y: Hoc sinh khéng dwoc sir dung may tinh cam tay)



PHONG GIAO DUC VA PAO TAO ‘ HUONG DAN CHAM
HUYEN GIA LQC DPE CHQN HQC SINH GIOI CAP HUYEN

NAM HOC 2024 - 2025
MO}\I TQAN 9
Hudng dan gom 04 trang

Cau Noi dung cin dat duoc Piém
4 2 _ 2
M=— ij : N j:zl 3 2x+?;
(x +l)(x —-X +1) X =x"+1 (x +1)(x +3)
xt+2 x' -1 |
M = -
(x2+1xx4—x2+1)+x4—x2+1 x+1
ila A[:x4+2+(x2—1xx2+U—(x4—x2+l):x4+2+x4_1_x4+x2_1 0.25
(x2+1)(x4—x2+1 (x2+1)(x4—x2+1)
IV 2 B xz.(x2 +1) _ x2
(x2+1)(x4—x2+1) (x2+1)(x4—x2+1) xt—x*+1
2
Viy M = x4—x2+1Véi moi x 0,25
2
Taco: M=%Véi moi X
) X' =x"+1
+)Néu x=0taco M =0
+) Néu x # 0, chia ca tir v mau ctia M cho x’ta c6: M = 11 0,25
X2+72_1
X
1.1.b 2
oo 1 ) 1 1 1
Ta co: x +—2—1=(x —2.x.—+—2j+1=(x——j +1>1
X X X X
Nén ta co: M=+Sl. Dau "="xay ra khi x=1.
x2+72—1
X
Vay M 16n nhat1a M =1khi x =1 0,25
Ta co: (x+3)(x+5)(x+7)(x+9)+2040 = .= (x" +12x+27)(x* +12x +35)+2040
Dat x> +12x+30=¢,ta co:
(x+3)(x+5)(x+7)(x+9)+2040 0,25
1.2 | =(r-3)(¢+5)+2033
= 1> +20—15+2040 = (1 +2) +2025 095
Vay ta co (x+3)(x+5)(x+7)(x+9)+2033 = (x" +12x+30)(x* +12x+32)+2025 0.25
Vay sb du trong phép chia (x+3)(x+5)(x+7)(x+9)+2040cho x* +12x+30142025. | 0,25
xol xo2 xod X202 o004
2024 2023 2022
21 | Slogxm2 g xm3 gL X202 04— 2004 0,25

— + —
2024 2023 2022
x—2025 x-2025 x-2025 x—2025
+ + ot =
2024 2023 2022 1

0




(x—2025)( ! + ! + ! +...+lj=0 0,25
2024 2023 2022 1
_ .1 1 1 1 0,25
x =2025 (vi + + +..+-%0).
2024 2023 2022 ) 1
Vay phuong trinh ¢6 nghiém duy nhat x = 2025 0.25
Ta c6: (3x—2)(x+1)"(3x+8)=-16
(3x—2)(3x+3)" (3x+8) =144
Pbat 3x+3=tnén3x-2=t-5va3x+8=t+5
Ta c6 phuong trinh: (¢—5)¢* (1 +5)=—-144 )
22 | =25 +144=0 0.25
(12 =9)(r* ~16)=0 0,25
t* =9hoact’ =16
t =13 hoact=4+5 0,25
o \ . 2 0,25
Xét cac truong hop ta tim dugc x=0,x=-2;x= ?x =——
5x2+y*=17 - 2xy
Nén 4x? + (x +y)* =17 0,25
Suy radx’ <17 suy ra x° 147 vi x2 12 s chinh phuong nén x? € {0; 1; 4} 0,25
31 | N@ux =0 suy ra (x + y)> = 17 (loai)
" | Neux’=1suyra (x+y)*=13 (loai)
+) Néu x* =4 suy ra x = 2 hodc x = — 2 025
Véix=2thi(2+y)>=1suyray=—3hodcy=—1. ’
Véix=-2thi(-2+y)>=1suyray= 3hodcy=1.
Vay phuong trinh c6 nghiém : (x; y) = (2; -3), (2; 1), (-2; 3), (-2; 1) 0,25
atb+c:4 (a,b,ce?)
bata+b+c=4k (k e Z2)
suyraatb=4k—-c;b+c=4k—-a;atc=4k-b
Taco: P=(a+Db)(b +c)(c+a)—abc=(4k — c)(4k — a)(4k — b) — abc 0,25
= (16k2 — 4ak — ack + ac)(4k - b) — abc
=64k’ — 16bk*> — 16ak® + 4abc — 16ck” + 4bck + 4ack — abc — abc
32 | = 4(16k" - 4bk> — 4ak’ + abk — Ack® + bek + ack)— 2abe  (¥) 0.25
Giasua, b, cdéuch1a2 du 1 suyraa+b+cchla2 dul (1)
Ma:a+b+ci4suyraa+b+c2 (theo gid thiét)  (2) 0,25
Do do (1) va (2) mau thuan suy ra diéu gia su la sai
Suy ra trong ba s a, b, ¢ it nhat c6 mot s6 chia hét cho 2
Suy ra 2abc : 4 (*%*)
Te(*)va(**)suyraP: 4 0,25
A
4.1 0,25
C B




Xét AABC vuong tai A

. AC AC 1 {AC =a(a>0) 0,25
sinB=——-suyra —=— suyra
BC BC 3 BC=3a
+ Theo dinh li Pi—ta—go ta c6:
BC? = AC? + AB?
AB’ =BC’ - AC?
AB=2a\2
+Taco: cosBzﬁzzaﬁzﬁ 0,25
BC 3a 3
1,22
Khi 6 : A= 2SinB=3cosB _ 73 3 _2-6V2_-19+6V2 0.25
2sinB+3cosB 2l+3& 2+6v2 17
3 3
V¢ hinh ding A B
M 0,25
\\I
E D C )
Taco: DAE=BAM (vi cung phu véi DAM )
4.2.a EDA = MBA ( cung bang 90°)
Nén A DAE®ABAM (g.g)
AE AD
Suyra: — =-— =k suyra AE=kAM (1
YT 4B y () 0,25
HS ching minh dugc:
A . \ 1 1 1 0,25
AAEN vuong tai A , duong cao AD ¢6 —+——=—7 (2)
AE® AN- AD
1 1 ;. 0,25
Tur 1) 2) suy ra: + = khong doi. ’
) 2) suy k> AM*> AN’  AD’ 8
*) Theo bat dang thuc Co si ta co:
k. AM + AN > 2. Jk.AM.AN . dau “=" xay ra khi AN =kAM (1) 0,25
*) Theo bat dang thtrc Co si ta lai co:
Lo L so b g4u="xdyra khi AN =kAM
k™. AM~ AN k.AM.AN
Ma theo cau a thi ———+ 122 12
k“".AM~ AN AD
1 1
Suyra 2. <
4.2.b Y k.AM.AN — AD’
0,25

Suy ra KAM.AN >2.AD?* (2)
T (1) va (2) suy ra: K AM + AN > 2. Jk.AM.AN > 242 AD.

ddu “=" xdy ra khi AN = kAM khi % —k.

Do AB // CD suy ra AABM ddng dang v6i ANCM
MB AM

Suyra —="—~
MC MN




MB AM
MB+MC  AM +MN

MB_AM 1
BC AN k 005
MB = B¢ ’
2 k 4 2
* Vay dé kAM + AN dat gia tri nho nhat thi trén canh BC xé&c dinh diém M
sao cho: MB = %
Khi d6 gia tri cia k. AM + AN = 22 AD 0,25
*) HS chung minh l+l > (x,y>0) dau “=” xayra 0,25
X 4 X+ 4
Khi va chi khi x=y.
, r 1 1 4
*) Ap dung bat dang thirc trén ta co: + > =4 (1 0,25
) Ap dung & 2ab  a*+b>  (a+b) M ’
Ma:a+b > 2 +Jab suyra 1 > 4ab suyraﬁ >2 (2 0,25
a
Tu 1 va 2 suy ra:
LI S S S R R
ab a +b 2ab a +b 2ab
Déu “= xdy ra khi va chi khi a=b= % . 0.25




PHONG GIAO DUC VA PAO TAO PE CHON SINH GIOI CAP HUYEN

HUYEN GIA LQC NAM HQC 2024 - 2025
— — MON TOAN 9
PE GIOI THIEU SO 2 Thoi gian 1am bai 150 phuat

Pé gom 01 trang
(Ngay .... thang .... nam 2024)

Cau 1: (2,0 diém)

at-16
a* —4a’ +8a* —16a+16

1) ChoM = (a=2). Tim gia tri nguyén ctia a dé M ¢ gia tri nguyén

2) Tim nghiém cua da thirc A = x> + 5y> + 2xy —4x — 8y + 5
3)Chox+y=a; x2+y>=b vax’+y®=c. Ching minh ring: a>—3ab+2c =0
Cau 2: (2,0 diém)

X X X :22

1) Giai phuong trinh: ——+ + +o.+ =
1.23 234 45.6 8.9.10 45

2) Giai phuong trinh: (6x + 8)(6x + 6)(6x +7)* =72

Cau 3: (2,0 diém)

1) Tim nghiém nguyén cua phuong trinh: 5%+ 2.5Y + 5*=4500 voi x <y < z.

2) Cho s6 nguyén duong n va cac s6 A = 444..4 (A gom 2n chit s6 4); B = 888.....8

2n n

(B gém n chit s6 8). Chirg minh rang A + 2B + 4 13 s6 chinh phuong.
Cau 4: (3 diém)

—

1) Cho tam giac ABC vuéng tai A . Chirng minh rang tan ABC __AC
2 AB+BC

2) Cho tr giac 16i ABCD. M 1a diém bat ky trén AB. Qua M ke dudng thang song song
voi AC cat BC tai N; Qua M ke duong thang song song voi BD cat AD tai Q. Qua Q ke
duong thang song song v&i AC cat CD tai P.
a) Ching minh réng tor giac MNPQ 1a hinh binh hanh
va MN.BD + MQ.AC = AC.BD
b) Tim vi tri cia M sao cho di¢n tich hinh binh hanh MNPQ 16n nhét.
Cau 5: (I diém)

o ; 1 24
Cho x,y >0théa min x+2y >5.Tim gia tri nho nhat ctia H =x" +2)° + —+—

x oy
Hét

(Luu y: Hoc sinh khéng dwoc sir dung mdy tinh cam tay)



PHONG GIAO DUC VA PAO TAO

HUONG DAN CHAM

HUYEN GIA LOC PE CHON HOQC SINH GIOI CAP HUYEN
NAM HOC 2024 — 2025
MON TOAN 9
Hwéng dan gom 04 trang
Cau Noi dung cin dat duoc Piém
B a*-16 (@ +da+2)(a-2) a+2 4
M= 4 3 2 - 2 2 = =1+
a’ —4a’ +8a” —16a+16 (a” +4)a-2) a-2 a-2 0,5
M nhén gié tri nguyén khi a -2 € U(4)
1.1 | Ta co6 bang sau:
a—2 1 -1 2 -2 4 —4
a 30 1] 4 0] 6|2 0,25
Doi chiéu véi didu kién a # 2 ta ¢b cac giatricuaala: 3;1;4;0; 6; 2 0,25
A=x>+5y’+2xy —4x -8y +5
A= +y? +2xy)—4(x+y)+4+4y> -4y +1
A=x+y-2)P+Q2y—1) 0,25
L 3
~2=0 D)
12 a=okni 777727 L2
2y—-1=0 _1
4 2
A A , \ 3 1
Vanghiém cua da thiuc A la x= E;y =3 0,25
Ta co: a® — 3ab + 2¢ = (x+y)? — 3(x+y)(x*+ y?) + 2(x* + y?)
= (xty)[ (x+y)? = 3(x*+ y?) + 2(x* —xy + y?)] 0,25
1.3 = (xty).[x* + 2xy+ y? = 3x*- 3y? + 2x*-2xy+2y’]
= (x+y).0=0
Vay a®—3ab+2c¢=0 0,25
X X X X 22
- + ..+ ==
1.23 234 456 8.9.10 45
( 1 1 1 1 j 2
+ - ot X==
1.23 234 456 8.9.10 45
1 2 2 2 2 j 22
—. - + +..+ X==
2.1 2123 234 456 8.9.10 45
i r,ror, +L_Lj.xz 22 0.25
212 23 23 34 89 9.10 45
LML) %22 qyra L2 x=2 suyra 22 x= 22 suyrax=
22 90 25 Vs 35 s 45 0,5

Vay phuong trinh c6 nghiém x =1

0,25




Ta co: (6x +8)(6x+6)(6x+7)> =72

bat 6x+7=t.
Taco (t+D)(t-1)t> =72
(=D’ =72
=1 =72=0 0.25
t* =9 +8°-72=0
22 | £ =9)+8(7-9)=0
(> —9)(t* +8) =0
Ma > +8>0nén t*-9=0 025
=9 suyra t=+3
Suy ra x:—z hoac x:—é. 0,25
3 3
, A 1a -2 -5
PT ¢6 nghiém la x, =5 h = 0,25
5%+ 2.5V +52=4500 (*)
X (1+ YX 4 §ZX) = — 212 %3
5% (1+2.5 57%)=4500 =235 0.25
5x=53 va 1+2.59%+57%=36=1+35
3.1 [x=3 va ¥ *Q2+57)=57 0,25
x=3 vay-3=1va2+5Y=7=2+5 0,25
x=3 vay=4vaz-y=1
x=3 vay =4 va z=>5thoa (*) 0,25
Taco A=444...4=444...4000..0+444....4=444...4 (10" ~1)+888....8
2n n n n n n
2
=4.111....1.999....9+B:4.111....1.9.111....1+B2(6.111....1] +B 0.25
2 2
|3 883..8 +B:(§BJ +B 0,25
32 4 — 4
) Khi do
3 Y 3%V .3 3 ?
A+2B+4=(—B] +B+28+4=(—B] +2.—B.2+4=(—B+2) 0,25
4 4 4 4
3 2 2 2
Z(—.888....8+2) 2(3.222....2+2] 2[666....68J
4 n n n—1
Viay A + 2B + 4 13 sb chinh phuong. 0,25
A
D
4.1




V& duong phén giac BD cia AABC (D € AC).
Theo tinh chat duong phéan gidc cta tam giac ta c6 :

D _ 48 0.25
DC BC
4p_DC
AB  BC
AD _ AD+DC 0,25
AB  AB+BC
4D 4C
AB  AB+BC
Xét A ABD c6 BAD =90°
tan A/@ = A—D
s 0,25
ABC AC
tan =
2 AB+ BC
Vay tan ABC __Ac
y 2  AB+BC 0,25
A
M
B
Q
N
D P C
Theo bai ra ta c6: MN//AC, QP//AC suy ra MN//QP
Do MN/AC nén =AM ) (inh 1y Talet)
MB
Do MQ//DB nén 2M _ % @ (dinh Iy Ta-let) 0,25
4.2.2 | Do QP//AC nen 29 1?; ®  (dinh Iy Ta—let)
Tir (1), (2) va (3) ta c6: = =< 1én NP/DB suy ra NP/MQ
NB DP
Xt i gide MNPQ c6 MN/QP va NP/MQ nén t& gidc MNPQ 1 hinh binh hanh, | 0,25
Xét AABC c6 MN//AC nén 1:[—2 = };—M (hé qua dinh ly Ta—let)
Xét AABC c6 MQ/BD nén IEIS I\:A (hé qua dinh 1y Talet) 0,25
Do do MN MQ_BM MA o aMN MQ_
AC BD BA AB AC BD
0,25

suy ra MN.BD + MQ.AC = AC.BD




Ap dung bat dang thirc Cosi ta co 1::‘[2 + MQ, 2 MNMQ

BD \V ACBD 0,25
Ma @+ MQ_ 1 nén
AC BD
132, [MNMQ suy ra 1> 4 MNMQ suy ra MN.MQ < L acBD (khong d6i)
AC. AC.BD 4
Loas . . ... MN MQ 1 AC BD
Dau bang xay ra khi va chi khit —=—==— suyra MN=— MQ=—
1 bang xay Y AC BD 2 7 M= 0,25
hay MN, MQ 1a cac duong trung binh cua cac tam giac ABC, ABD, hay M la trung
diém cia AB.
4.2.b
Xét hinh binh hanh MNPQ (gid str c6 M nhon va M = a) o >
K¢ QH vuong gbéc voi MN tai H.
ap dung hé thuc lién hé gilra canh va goc trong
a
tam giac vudong MQH ta ¢6 QH = MQ.Sina Mo H N 0,25
Khi d6 dién tich hinh binh hanh MNPQ la:
Syuneo = QHMN = MN.MQ-Sina < %AC.BD.Sinoc
Vay dién tich hinh binh hanh MNPQ 16n nhat khi M 1a trung diém AB. 0,25
I 24
Taco: H=x"+2y" +—+—
XY
2 ) 1 24 02
:(x —2x+1)+(2y —8y+8)+ —+x=2 |+| —+6y-24 |+(x+2y)+17 | 0.25
X y
2 2
x-1 6(y-2
:(x—1)2+2(y—2)2+( ) + (y-2) +(x+2y)+17 0,25
X Y
5 0,25

Suyra H>0+0+0+0+5+17=22

2 2
Dau "="xay ra khi (x—l)2 :2(y—2)2 :(x—l) :6(y—2) =0vax+2y=5

X y

khidoé x=1va y=2.
Vay Hnhonhatla H =22 khi x=1,y=2

0,25
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