SO GIAODUC VAPAO TAO  KY THI CHON HOQC SINH GIOI TINH LOP 9
KHANH HOA NAM HOQC 2024-2025
PE CHINH THUC Mon thi: TOAN
Thoi gian: 150 phat

BAi 1. ) Cho bidu thue A= 3¥a=bvb a b
) O I e A= " Jadb b a

RGt gon va tinh gi4 tri bidu thic B=ﬁ khi a=38v5—16:b =5 +1
a-—+

b) Chitng minh rang biéu thirc C = AX(x+Yy)(x+y+2z)(x+2)+y’z* la mot s6 chinh phuong voi
x,y,z & cac sb nguyén.

Bai 2. a) Cho da thirc f(X) = (1+ X+ X*)™® = 8, X" +8,,,.X**® +.....+ ax+a,. Goi m laténg cac
hé sb tng véi lity thira bac chan cua bién x;n 1a tong céac hé sb tng véi lity thira bac Ié cua
bién x. Ching minh rang m 1a s6 chin va n 1asé lé.

VOi a,b>0va a=b

b) Tim sb ty nhién c6 hai chix s ab thoa man Va+ =aa—bb.
+

Bai 3. a) Giai phuong trinh (x+4)vx*+7 =x*+4x+7.
(x+y)(1+xy)
(x*+1)(y* +1) '
Bai 4. 1) Cho tam giac nhon ABC c6 hai dudng cao BD va CE cit nhau tai H . CAc tia phan
gi4c cua EHB,DHC cit AB,AC lan luot tai | va K

a) Chuing minh rang Al =AK .

b) Qua I va K lan luot V€ cac duong vudng goc voi AB va AC chung cat nhau tai M .
Gia str hai dinh B,C ¢0 dinh, dinh A thay doi. Ching minh duong thang HM ludn di qua m
ot diém c6 dinh.

2) Cho tam gidc ABC c6 hai dinh B,C ¢6 dinh, dinh A thay doi théa man hai duong
trung tuyén BM va CN vudng goc vai nhau. Tim gid tri nhé nhat cia biéu thirc P = cotB+cotC

b) Cho x,y 1 hai s6 duwong. Tim gia trj 16n nhat cua biéu thuc D =

Bai 5. Cho hinh lap phuong trong d6 mdi mat twong g dugc ghi mot sé trong tap hop
{1,2;3,4;5;6} (s0 duoc ghi trén hai mat bat ky la khac nhau). Hoi c6 thé ghi so trén cac mat sao
cho s6 trén mdi mat 1a woc cua tdng bén s6 trén cac mat bén canh nd? Vi sao?

- Hét ---



DPAP AN THAM KHAO PE THI HSG LOP 9 TINH KHANH HOA
NAM HOQC 2024-2025

Téc gia: Nguyén Tién My - Doi tuyén HSG huyén Dicc Tho, tinh Ha Tinh nin hoc 2023-2024
Cau 1 (4 diém) :
1. Chobiéuthac a=®¥a=b¥b a2 b a,b>0 VA a=b. RGt gon va tinh

a- b Ja+b +Jb-+a
J_+J_ khi a=38V5-16:b=/5+1.

2. Chang minh rang C =4x(x+y)(x+y+z)(x+2z)+y?z* 1amot s chinh phuong véi x,y, z
la cac s6 nguyeén.
Loi giai.
ava-byb a b
ab  vardb b—a
_(*/g_*/g)(“b“/%)_ a b _atbsJab a b
B (Va-+b)(va++vb) Va+vb Ja-b  Ja+db  Ja+vb Va-+b

bivab b b(farb) Jb(va—+b)+b

gia tri biéu thirc B =

1. Taco: A=

DR s e e iy UL sy e S
Jab
Ta b
¥
IV e

Ja+vb Ja+vb a-b

Tanhan thdy ring a=%/8v5-16 =§/(v5-1)° =5-1 .Thé a va b vao B, ta co:

J_ \/ «/_+1) J5-1 _
e b (6 )-(51) A

Vay B=-1khi a=38/5-16;b=5+1.
2. Taco:
C=4x(x+y)(x+y+z)(x+2z)+y?*z?

:4(x2 +xy+xz)(x2 +xy+yz+zx)+((x2 + XY+ yz+xx)—(x2 +xy+xz))2

:((x2 + Xy + Yz + 2X)+(X° +xy+xz))2 = (2 +2xy +2xz2 + yz)2
Do x,y,zeZ nén ta cd6 dpcm.
Cau 2 (4 diém ) :
a) Cho da thirc f(x) =1+ x+x3)%? = a,, X" +a,,,. X" +....+a,x+a,. Goi m |a tdng cac hé sb
g voi liy thira bac chin caa bién x;n 14 tdng cac hé sb tng voi liy thira bac 1é cua bién x.
Chutng minh rang m 12 s6 chan va n 12 s6 lé.



b) Tim 6 tu nhién c6 hai chit s ab théa man va+b = 2>

a+b
Lo giai.
a) The lan luot x=1 va x=-1 vao f(x), taco:

2023
_ 2023 _ 2023 2022 m= §+1

f (1) = (+1+D)7 = 200Xy + 20 Xoin m+n =3%% 2

L _ 2\ o3, 2022 S Vmn < 2023

f( 1)—(1+( l)"‘( 1) ) =2is0 Xoi = 2izg Xain m-n=1 n:3 1

2

Do 3=(-1)(mod4) = 3" = (-1)*"* =(-1)(mod4). Dat 3** =4k -1(P K-k e Z).
341 (4k-1)+1

m= = 2K
= - 32 n _21)_1 . Tur day ta suy ra dpcm.
n=—"—"—= — 2k -1
2 2

2. Péyrang VP e Q=VT e Q= a+b la sé chinh phwong (1).
Gia thiét tuong duong ab=(a+b)va+b>10=a+b>5 (Do a+bheZ).
Két hop a+b<9+9=18 va (1)= a+be{9;16}.
Xét a+b=9=>ab=(a+b)Va+b=9-/9=27 (Thoamén a+b=9).
Xét a+b=16=ab=(a+b)a+b=16-116 =64 (Khong théa mdn a+b=16 ).
Vay sé can tim 12 27 .

Cau 3 (4,00 diém):
a) Giai phuong trinh (x+4)vx*+7 =x*+4x+7.

b) Cho x,y Ia hai s duong. Tim gi4 tri 16n nhat caa biéu thic D = (Xj y)A+xy).
(x +1)(y2+1)
Loi giai.
a) DPKXP:xeR.

Phuong trinh twong duong: 2(x+4)vx*+7 =2x* +8x+14
2
(X +7)+(x+4)* ~9=2(x+4) x2+7<:>(\/x2+7—x—4) —9= X +7 —x—4=43.

Xét X +7-x-4=3X +7=x+7= (x+7)*=x*+7 (DK: x>-7).
& X2 +14x+49 = x* + 7 < 14x+42 =0 < x=-3 (Thoa man BKXD va bK).
Xét W +7-x-4=-3 X +7 =x+1= x*+7=(x+1)? (DK x>-1).
S X +2X+1=x*+7 = 2x-6=0<x=3 (Thoa mén PKX va bK ).
Vay phuong trinh c6 tap nghiém S ={£3}.
b) Ap dung BDT Bunhia vao (x*+1)(y* +1), ta c6:

(x2+1)(y2+1)=\/(x2+1)(y2+1).\/(x2+1)(1+ y?) > JOy+1.2)2J(x:1+1.y)?
= (x+y)(1+xy)= Ap dung vao biéu thic D, ta co:




O (x+y)(1+xy) - (x+y)(1+xy) 1
(¢ +1)(y*+1) "~ (x+y)(L+xy)
Vay MaxD =1. Dau bang xay ra khi x=y=1.
Cau 4(6,00 diém ) :
1. Cho tam giac nhon ABC c6 hai duong cao BD va CE cat nhau tai H . C4c tia phan giac
ciia EHB,DHC cit AB, AC lan luot tai | va K.
a) Chang minh Al = AK.. ’
b) Qua I va K lan lugt V& cac dudng vudng goc voi AB va AC chlng cat nhau tai M.
Gia str hai dinh B,C ¢0 dinh, dinh A thay doi. Chung minh duong thang HM luon di qua
mot diém cb dinh. , 7
2. Cho tam giac ABC c6 hai dinh B,C ¢0 dinh, dinh A thay doi théa man hai duong trung
tuyén BM va CN vudng goc véi nhau. Tim gié tri nho nhit cta biéu thic cotB -+ cotC .
Loi giai.

A

a) Taco HI latia phan gidc EHB = IHE = IHB:%EHB.

Tuong ty ta c0 DHK =CHK = % DHC . Ma EHB = DHC (hai goc dbi dinh)

= DHK =CHK = IHB = IHE :%EHB :%DHC (1).
Lai ¢8: IHE + IHC = EHC =180" = KHC + IHC =180" < IHK =180 = I,H,K thang hang.
Xét AIHE vudng ¢ E = HIE =90°" - IHE . Tuong tu, HKD =90° — DHK .
Két hop voi (1)= HKD = HIE (2). Xét AAIK €0 (2) = AAIK can & A= Al = AK (dpcm).
b) Goi P,Q,L,N lan luot 1a giao diém caa IM va BH,MK va CH,HM Vva PQ,HM va BC.
Xét tir gidc HPMQ ¢6 PM//HQ (cung vudng goc AB ), PH//MQ (cung vubng goc AC )
= HPMQ la hinh binh hanh = PL=QL(3).

PH IE

Xét ABHE cO PI//HE = T (Ap dung dinh li Thales) (4).



Xeét ABHE c0 HI la tia phan giac EHB = %:% Keét hop véi (4) = m:£ (5).

PB
HQ _HD

Tuong tu ta co (6) Xét AEHB va ADHC ¢0 (1) va HEB = HDC =90’

. E_ﬂ PH _HQ
£)= 1 1ia - Kéthop (5)va (6) = o= 2 (7).
Xét ABHC ¢ (7)= PQ//BC (Ap dung dinh i Thales d40) :E—E:%
(Doco (3)). ’ ,

=N la trung diém cua BC. Ma BC c¢6 dinh = N c¢o6 dinh.

Nhan thay rang HM di qua N nén ta c6 dpcm.

= AEHB ~ADHC( g

A

2. Ké AH LBC(H €BC). Goi G la giao diém ctia BM va CN . Dit GM =b;GN =a.

Xét AABC cO trung tuyén BM cat trung tuyén CN tai G=G la trong tim AABC.
= BG = 2GM =2b;GC =2GN =2a. Xét AGNB;AGMC;ABGC lan Iugt déu vudng o G

BN =+/GN?2 +GB? =+/a? +4b?
— JCM =+/JGM? +GC? =+4a% +b* =
BC =+/BG? +CG? = 2+/a? +b?

Vi BC cb dinh nén a?+b? cb dinh.
Xét AABC ta lai cé:

AB =2BN =2va’ +4b?
AC =2CM =2v4a* +b’




AB’ + AC* - BC? S AB’ + AC* - BC?

COSA = SABAC 2 ART: ACE (Ap dung BDT Cauchy)
4(a’® +4b%)+4(4a® +b*)-4(a® +b? 2
< COSA> (a ! )+ (a i ) (a ! ):ﬂ:sinAlel—coszAs 1{% -3,
4(a’ +4b%)+4(4a’ +b’) 5 \/ 5) 5

2 2 B
=S, = % AB-AC -sinA < wg (Ap dung BDT Cauchy)

4(a’+4b%)+4(4a’ +b° ,
&S, < ( )+ )-§=3(a2+b2). Mat khac, S, ~LaH.BC
4 5 2
25 2.3(a2+b2) — . N N L
= AH = T2ABC < =3va’+b*. Xét AAHB va aAHC lan lugt déu vudng ¢ H
BC 2:/a’ +b?
cotB = BH [ 7
~ Al 2 2
= AH :>cotB+cotC:BH+CH:BC2 BC =2 a’+b :E.
cotc = CH. AH AH AH 3Ja’+b? 3Ja’+b®> 3
AH
Vay GTNN cua cotB+cotC la % bat duoc khi AABC can G A.
2 2 2 _
Luu y: O trong bai lam c6 st dung c6ng thirc cosA= AB ;AABCACBC va S, =%AB~AC -SinA,

hai cong thirc ndy & trong cac ki thi HSG cap THCS thuong khong duoc &p dung tryc tiép, vi
thé nén trong bai lam, chdng ta nén chiing minh né qua bai toan phu hoac tryc tiep trong bai
toan.

Ciu 5 (2,00 diém): Cho hinh lap phuong trong d6 mdi mat twong tmg dugc ghi mot sb trong
tap hop {1,2;3;4;5;6} (so duoc ghi trén hai mat bat ky la khac nhau). Hoi co thé ghi so trén cac
mat sao cho s trén mdi mat 1a wdc cua tdng bdn sé trén cac mat bén canh n6? Vi sao?

L giai. Goi cac s6 duoc ghi & 6 mat caa hinh lap phuong d6 1an luot 13 a;a,;...;a, .

Khong mat tinh tong quét, gia sir a, d6i dién voi a,;a, ddi dién voii a,;a, dbi dién vai a,.

Gia st ton tai cach ghi thoa man. D ¥ rang tong cac mat ludnn bang 1+2+...+6 =21 khong

doi.

Theo bai ra ta co: {(az 8t 3 +)id, @{(Zl_al_ae)!ai
(a,+a,+a,+a5)ia; |(21-a,—a)iag

=21-a -3, >[a,8,| < a +a;+[a,8,]< 21 (2).

Tir (2) ta thay s6 5 c6 thé dbi dién s6 1,2 ; s6 4 va sé 6 cd thé doi dién s 1,2,3.

Do (1) nén a, va a, khdng thé ciing 1a s6 chan. Vi thé s6 4 va sb 6 chi c6 thé dbi dién s6 1,3 .

Nhu vy dé ton tai cach ghi thoa man thi bt budc s6 5 doi dién s 2 .

Tuy nhién neu vay thi lai khdng thoa man (1), mau thuan véi gid st

Vay khong ton tai cach ghi thoa man de bai.

:(Zl_ai_ae):[ai’ae]



