PHONG GD&PT YEN LAC PE THI KS HSG LOP 9 NAM HQC 2023 — 2024
TRUONG TH&THCS HONG PHUONG LAN 5-MON TOAN 9
Thoi gian: 150 phut, khong ké thoi gian giao dé.

Cau 1. (2,5 diém) Cho x=\/4+\/10+2\/§ +\/4—\/10+2J§ .

X —Ax + X +6x+12
x2=2x+12

Tinh gia tri ctia biéu thuc: P =

Cau 2. (2,5 diém) Tim s6 tu nhién x, biét

\/1+L2+L2+\/1+L2+i2+ +,/1+L2+L (1+2+-+x)=1612,
273 3 4 14> 157

Cau 3. (2,0 diém) Giai phuong trinh vx+3 ++/3x+1=x+3.

Cau 4. (2,0 diém) Tim tit ca cac nghiém nguyén cta phuong trinh:

x> +5y° +62° +2xy—4xz =10
Cau 5. (2,0 diém) Vi cac s thuc a,b,c théamin 0<a,b,c <1 va a+b+c =2, tim gia tri 16n nhét va
ab bc ca
+ + .
l+ab 1+bc l+ca
CAu 6. (2,0 diém) Cho tam giac nhon ABC duong cao CK; H 1a tryc tam cua tam giac. Goi M 1a mdt
diém trén CK sao cho AMB =90°. Goi §;S8,;S, theo thur ty 1a dién tich cac tam giac AMB; ABC; ABH .
a) Chung minh : HK.CK = AK.BK
b) Ching minh: §'=,/S,.5,
Céu 7. (5,0 diém) Cho tam giac ABC vuéngtai A, AH vudng goc voi BC, AD 1a duong phan giac.
Goi HM , HN la dudng phan giac cua tam gidc HAB, HAC .
a. Ching minh DM //AC va AD = MB .
b. Goi AP, AQ la duong phan gidc cua tam giac AHB, AHC.
Chimg minh rang: PQ* =2PB.CQ.
Cau 8. (1,0 diém) Cho tam giac déu ABC, dudng cao AH . Lay diém M nim giita B va C,vé MD
vudng goc voi AB tai D, ME vuong goc voi AC tai E. Tim vi tri cua diém M trén BC dé€ dién tich
MDE 16n nhat.

Cau 9. (1,0 diém) Bay nguoi cau duge 100 con ca. Biét rang khong c6 hai ngudi nao cau duoc sb ca nhu
nhau. Chimg minh rang c¢6 ba nguoi cau dugc tong cong khong it hon 50 con ca.
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PHONG GD&PT YEN LAC PE THI KS HSG LOP 9 NAM HQC 2023 — 2024

TRUONG TH&THCS HONG PHUONG LAN 5-MON TOAN 9
Thoi gian: 150 phut, khong ké thoi gian giao dé.

Huwéng din chung:
- Hoc sinh gidi theo cdch khéic ma diing, dam bdo tinh l6gic, khoa hoc thi gidm khdo van cho diém t6i da.

- Cde cdu hinh hoc, hoc sinh khong vé hinh hodc vé hinh sai phan ndo khéng chdm diém phan do.

Ciu Noi dung Piém

Cau 1. (2,5 diém) Cho x=\/4+\/10+2\/§ +\/4—\/10+2£ :

x4 + X+ 6x+12
xP=2x+12

Tinh gié tri ciia biéu thic: P =

Ta co:

x:\/4+\/10+2\/§ +\/4—\/10+2\/§ v6i x>0 o
= x? =8+216—(10+2+/5 =8 +2y6—2+/5 =8+ 2 (\/5-1)’

=8+2(\5-1)=6+25

2,5d
’ Vix>0nén x=+5+1
Tach: x=5+1=x-1=/5=(x-1=/5=x"—2x=4 0.5
Mat khac ta lai co:
P_x4—4x3+x2+6x+12_(x2—2x)2—3(x2—2x)+12_42—3.4+12_1 1,0
x*=2x+12 x*—=2x+12 4+12
Cau 2. (2,5 diém) Tim s6 tu nhién x, biét
1 1 1 1 1 1
l+—+—=+,/l++—++ [l+—+— |.(1+2+---+x)=1612.
(\/ 22 32 \/ 32 42 142 152 J ( )
. 2(n+1Y +(n+1Y +0° 4’ 3 o2
Tathay1+i2+ 1 2:n (n+1) +(n 2) n_nt4n’ 41420 +22n +2n
n (n+1) n2(n+1) nz(n+1)
1,0

(n*+n+1) T 1 wen+l 11
=— = [l+—+ > = =l+———

n’(n+1) n" (n+1) n(n+1) n n+l
2,5d

Ap dung voi n=2,3,4...,14ta co:
\/1+L+L+\/I+L+L+\/I+L+L+ + 1+L+L o
22 3 37 4 e VO TE
1

+ +
14 15 2 15 30




+1 403x(x+1
Khi d6 phuong trinh da cho o3 D) o, A0t )
30 0,75
S x(x+1)=240 X" +2-240=0< (x—15)(x+16) =0
< x-15=0(dox+16>16>0) < x=15
Vay x=15.
Cau 3. (2,0 diém) Giai phuong trinh vx+3 ++/3x+1=x+3.
Diéu kién xac dinh xZ—%. 0,25
Ta co:
Jx+3+3x+1=x+3
o 4Jx+3 +4Bx+1=4x+12 0.75
5 0d S (x+3)-4Vx+3+4+3x+1-4V3x+1+4=0
’ o Wxt3-27+(\Br+1-2)>=0
Vi (Wx+3-2)"20;(\3x+1-2)>>0 0,75
R o |Wx+3=2 x+3=4
Nén ta co: = Sx=1.
3x+1=2 3x+1=4
Két hop véi diéu kién xac dinh: phuong trinh c6 nghiém [a x =1 0,25
Cau 4. (2,0 diém) Tim nghiém nguyén cia phuong trinh: x> +5y° + 62> +2xy —4xz =10
Bién dbi phuong trinh ta co:
x> +5y> +62° +2xy—4xz =10
e[ X +2x(y-22)+(y—22)" |- (y—22)" +5)7 +62° =10 0.5
S (x+y-2z)°+4y° +4yz+22> =10
S (x+y-22"+Q2y+z)° +z> =10
Do x, y, z la cac s6 nguyénvaly+z+z=2y+z)la s0 chan nén
(2y +z)* va 7* 1a hai s0 chinh phuong cung tinh chan l¢. 0.5
Nén viét: 10 = 0%+ 32+ 12 ’
Ta xét cac truong hop sau:
20d | p- " op sat
(x+y—-2z)" =0
D1(2y+z2)* =3’ 0,5
27 =1
Ta tim dugc cac nghiém (x, y, z) la:
(15 1 1) (45 -2; 1) (45 25 -1); (15 - 15 -1)
(x+y-22)"=0
2 0,5
2):(2y+z) =1
z°=9

Twr d6 tim dugc cac nghiém (X, y, z) la:




(75 -1; 3); (8 -25 3); (-8; 25 -3); (-75 15 -3)
Vay phuong trinh c6 tat ca 8 nghiém nguyén.

Cau 5. (2,0 diém) Vi cac s6 thuc a,b,c théamin 0<a,b,c <1 va a+b+c=2,tim gia tri 1on nhat va gia
ab bc ca
+ + .
l1+ab 1+bc 1+ca

tri nho nhat cua biéu thie P =

*Tim gi4 tri 16n nhat.

Ta co:
ab bc ac 0,25
3-P=(1- +(1- +(1-
( l+ab)( 1+bc)( l+ac)
_ 1 N 1 N 1 S 9 S 9 : 22 0.5
ab+1 bc+1 ca+1 ab+bc+ca+3 (a+b+c) 43 13
3
Suyra:PSE.
13 0,25
NP L 12 2
Vayglatnlo'nnhatcuaPlaEkh1a=b=c=§.
2,0d | *Tim gia tri nhé nhat. Khong mét tinh tong quat, gia st 1>a>b>c>0.
Vi0<ab,c<lnén(a—1)(b-1)20 suyra ab+1=a+b, dan dén a+b <1. 0,25
ab+1
. a+b b+c c+a
Ching minh tuong tu: + + <3.
8 gt ab+1 bc+1 ca+l 0,25
T do, 2.(3_1)) :a+b+c+a+b+c+a+b+c
ab+1 bc+1 ca+1
5 h 0,25
<T+l+14] 49 + s3+aJr +C£3+a+b+c:5.
ab+1 bc+1 ca+1 bc+1
Néntacé3—P£§:>P21.
2 2 0,25

Vay gia tri nho nhit ciia P 1a % khi a=b=1,c=0.

Cau 6. (2,0 diém) Cho tam giac nhon ABC duong cao CK; H 1 tryc tim ctia tam gidc. Goi M 1a mot diém
trén CK sao cho AMB =90°. Goi S;S,;S, theo thtr tu 1a dién tich cac tam giac AMB; ABC; ABH .
a) Ching minh : HK.CK = AK.BK
b) Chimg minh: § = m




a) Xét aAHKB va aAKC co:

KBH = KCA (cung phu véi E!I’) 0,5
BKH = CKA(=90")
0,25
=>aHKB ~aAKC(g-g)
HR _BR L pk.ck=ak-BK () | 025
AK CK
b)
AB* -(KH -CK) 0,25
2,0 d = Sl 'SZ — 4 b
AB-NKH.CK
S.S, = AB-NKHCK 0,25
2
Lai c6: AAMB vudng & M c6 duong cao MK 0.25
= AK - BK = MK’ (H¢ thirc lugng trong tam giac vudng) (2) ’
Tu (1) va (2) = CH.CK = MK”® . 0,25

Suyra VKH.CK = MK (3)
Thay (3) vao (*) ta duoc:
AB-MK

— M AANM
2

Sl SZ =

Cau 7. (5,0 diém) Cho tam giac ABC vudngtai A, AH vudng goc v6i BC, AD la dudng phan giac. Goi
HM , HN la duong phan giac cua tam gidac HAB, HAC .

a. Chimng minh DM //AC va AD = MB .

b. Goi AP, AQla dudng phan gidc cua tam giac AHB, AHC'.

Chimg minh rang: PQ* =2PB.CQ.

B
H
M D
50d
A N c

a) Chung minh MD|| AC
Ap dung tinh chat tia phan giac AD, HM tuong (mg cta tam gidc AABC,AAHB ta co

DB AB MB HB
DC AC’MC HA

(1)




Xét AABC va AHBA co 1,5
BAC = BHA(=90")
ABH = ABC
DB MB
Suyra AABC -AHBA(g.g) = ——=—— 2
y (gg) 0= 1C ()
Tir (1) va 2) suy ra 28 = M8 Theo dinh i Ta-16t déo ta c6 MD|| AC.
DC MC
*Chung minh 4D = MN
Chimg minh hoan toan tuong tu ta c6 DN || AB
. [MD|IAC e
T giac AMDN cé nén AMDN la hinh binh hanh. 1,5
DN || AB
Lai ¢6 4D la phan gidc MAN nén AMDN la hinh thoi. Hon nita, MAN =90°khi d6
AMDN 14 hinh vuéng. Vay 4D = MN
b) Ching minh PQ* =2PB.CQ
B
M 2,0

A N

Ta c6 CAP = PAH + HAC va @:@+@(gécng03i)

Ma PAH = PAB, HAC = PBA do d6 CAP = CPA=> ACAP cin 6 C = CA=CP.
Tuong tuw BA = BQ.

Khi d6 PQ = AB+ AC —BC;BP = BC— AC;CQ = BC — AB
Suy ra
2BP.CQ=2(BC—AC)(BC—4B)
=2BC*~2BC(AB+ AC)+2A4B.AC
=BC® + AB” + AC* ~2BC(AB+ AC)+24B.AC
= BC? ~2BC(AB+AC)+(AB+ AC)

=(4B+AC-BC)’
= PO’.




Vay PO’ =2PB.CQ.

Cau 8. (1,0 diém) Cho tam gidc déu ABC , duong cao AH . Ly diém M nam giita B va C, v& MD vudng
goc voi AB tai D, ME vuong goc voi AC tai E.
Tim vi tri ctia diém M trén BC dé dién tich MDE 16n nhét.

A

!
B ANV c
K

0,25
bat AB=AC=BC =a, AH = h . Nhan xét a, hla cac dai luong khong doi.
Ta cod
S se =S + S = M132AB + ME2AC ;(MD+ME) = MD+ ME = 2Supc (1) 0.25
a 9
Honnira S . = AH.BC _ ah =h= 2Sc (2)
2 2 a
1,0d . .

Tu (1) va(2) suyra MD+ME =h
Ha EK 1 DM ,taco S,,, :lDM.EK

2 0,25

Ma EK = ME.sin EMK va

— e

EMK = CMK + CME = DMB + CME = (90° — B) +(90° — C) = 60"

1 NG

Do d6 S, = DM.ME.sin 60" ===.DM ME

, \ 4 +b)’ DM +MEY i’
Ap dung bat dang thirc ab < (aT) = DM .ME < % = L 0,25

4
Khido S \/5 \/_

e = .DM .ME < — o h? (khong doi)

Déu “’="" xay ra < MD = ME < M 1a trung diém cua BC.

h\/_

Vay gia tri 16n nhat cia S, 14 —(dvdt) khi M 1a trung diém cua BC.

Cau 9. (1,0 diém) Bay nguoi cau duge 100 con ca. Biét rang khong c6 hai ngudi nao cau duoc sb ca nhu
nhau. Chirng minh rang c6 ba nguoi cau dugc tong cong khong it hon 50 con ca.

Céch 1:

1,0d Goi a,eN',i=1,...,7, 1a 50 con c4 mdi ngudi cau dugc.




Cach 2:

Gidsu g, <a,<a,<--<a,.

e Truong hop 1: a, <14.

Khi do, a, +a, +a,+a, <14+13+12+11=50. Suyra a; +a, +a, 250.
e Truong hop 2: a, >14.

Khi do, a;+a,+a, 216 +17+18=51.

Vay, a; +a,+a, 250.

Ta sdp xép cac nguoi cdu ca theo thir tu dé sb ca cau dugc cia ho giam
dan. Nhu thé nguoi thir nhit cau dwoc nhiéu ca nhat va nguoi thir bay cau
duoc it ca nhat.

Néu nguoi thir trr cau duogce khong it hon 15 con c4, thi ba nguoi dau cau
dugc khong it hon 16 +17 +18 =51 con ca.

Néu nguoi thir tur cau duoc 14 con ca hodc it hon thi ca bon ngudi sau cu
dugc khong qua 14 +13+12+11=50 con. Nhu vdy ba ngudi dau cau
dugc khong it hon 50 con.

Vay ba nguoi dau ludn cdu duoc tong cong khong dudi 50 con ca.

0,25

0,25

0,25
0,25




	Câu 2. (2,5 điểm) Tìm số tự nhiên , biết
	.

