UBND HUYEN CHAU bUC KY THI CHON HOQC SINH GIOI LOP 9 THCS
PHONG GIAO DUC VA PAO TAO NAM HOQC 2023 — 2024 - MON: TOAN

PE CHINH THUC Ngay thi: 06/03/2024
Thoi gian lam bai: 150 phut

Bai 1. (6.0 diém)

. + - 2
a) Rat gon biéu thirc Pz(\/; \/;+\/; \/;]:(HMJ voi x 205y 2 0;xy #1.

I—xy  1+xy 1—xy

b) Ching minh rang véin 14 s6 chan thi 4=’ +20n + 96 chia hét cho 48.
¢) Tim sb ty nhién c6 2 chit s6 sao cho tich cua sé d6 véi téng cac chir s6 cuia nd bang tong lap

phuong cac chit s6 cua sb do.
Bai 2. (3.0 diém)
a) Giai phuong trinh (x+1 x—1+5x=13.
b) Giai hé phuong trinh {& Hy Haxy =16,

x+y=10
Bai 3. (3.0 diém)
a) Cho duodng thang (d):y=(m—2)x+2m—1 (m 1a tham s6). Tim gia tri ctia m dé khoang
cach tir gbc toa @ O dén dudng thang (d) co gia tri bang 2.
b) Cho x>0;y >0 va x+ y<I. Tim gia trj nho nhat cta P=(%+%}/l+xzy2 .
Bai 4. (5.0 diém) Cho tam gidc ABC ndi tiép duong tron (O) va diém D bét ki trén canh 4B. Goi
M va N lan luot 1a trung diém cua cac canh BC va CA. Goi P va 0 1a céc giao diém ctia MN véi
dudng tron (0) (diém P thude cung nhd BC va diém O thudc cung nhd CA). Goi I 14 giao diém
khac B ctia BC v6i dudng tron ngoai tiép tam giac BDP. Goi K 1a giao diém cta DI v6i AC.
a) Ching minh t gidc CIPK ndi tiép dudng tron.
b) Ching minh PK.QC=0B.PD.
¢) Goi G 1a giao diém khac P ctia AP voi dudng tron ngoai tiép tam giac BDP. Pudng thiang IG

cit BA tai E. Chirg minh khi D di chuyén trén canh 4B thi ti s6 j—g khong dbi.
Bai 5. (2.0 diém) Cho tam giac ABC vudng tai 4, tia phan giac cua goc 4 cat BC & D. Goi M, N

5 . , 1
lan luot 1a hinh chiéu cia B, C 1én duong thang AD. Chirmg minh AD < E(BM +CN )

Hét

Thi sinh khdng dwgc sir dung mdy tinh cam tay. Gidm thi coi thi khéng gidi thich gi thém.
Hovaténthisinh: ............................... .. Ho,téncht ky GT 1: ...,
Sobaodanh:...........ooiiiiieii Ho,tencht ky GT 2: ..o



UBND HUYEN CHAU bUC KY THI CHON HQC SINH GIOI LOP 9 THCS
PHONG GIAO DUC VA PAO TAO NAM HOQC 2023 - 2024 - MON: TOAN

HUONG DAN CHAM MON TOAN LOP 9
I. Huéng din chung:
1) Huéng dan chdm chi trinh bay mét cdch gidi voi cdac y co ban hoc sinh phai trinh bay, néu hoc sinh
gidi theo cach khac ma dung va du cac budc thi van cho diém toi da.
2) Piém toan bai la tong diém ciia cdc ¥, cdc cdu va khéng lam tron.
IL. Pap 4n va thang diém:
Bai 1. (6.0 diém)

a) Rit gon biéu thirc P = [ x+\/— Vx- \/—J( w] voi x>0,y > 0;xy #1.

\/_y 1+\/_ I—xy

b) Chimng minh rang véin 1a s0 chinthi 4 =n°+ 20n +96 chla hét cho 48.
¢) Tim s0 tu nhién c¢6 2 chir s6 sao cho tich cta sd d6 véi téng cac chir s6 ctia nd bang tong lap phuong
céc chir sb ctia s6 do.

Ciu Ngi dung trinh bay Didm
(2236) P \/;+x\/;+\/;+y\/;+\/;—x\/;—\/;+y\/; (l=xy+x+y+2xy 0.5
1-xy 1=y ' 1—-xy )

P:{Z\/;+2y\/;J:[l+x+y+xy) s

I—xy 1—xy

2\/;(l+y). l-xy 2x 0.5x2
1—xy (1+x)(l+y) I+x
b) Ta thiy 48 = 3.16 va (3;16) = 1 nén dé chig minh 4 chia hét cho 48 ta chiing

P=

2.0d . . 0.5
( ) minh A4 chia hét cho 3 va 4 chia hét cho 16.
Taco n® +20n=1n’ —n+21In = (n —1)n(n + 1) +21In nén n® + 20n chia hét cho 3. 0.5
Do d6 suy ra 4 chia hét cho 3. .
Mat khac do n 14 so chan, khi d6 ta dat n = 2k vdi k 1a mot so tu nhién. Tir d6 ta co
n® +20n = (2k)3 +20.2k = 8k* + 40k = 8(k3 - k) +48k = 8(k — 1)k (k +1) + 48k 0.5
Suy ra n® +20n chia hét cho 16. Tir 46 din dén 4 chia hét cho 16.
Vay 4 chia hét cho 48 véi moi n 13 s6 tu nhién chan. 0.5
¢) Goi sb can tim 13 ab véi a,b e N;0<a,b<9
(2.0d) o — s s 0,5
Theo dé bai, ta co: ab(a +b) =a +b
& (1()a+b)(a+b)= (a+b)(a2 —ab+b2)<:> 10a+b=a*—ab+b* 0.5

& 10a+b=(a+b) —3ab <= 3a(3+b)=(a+b)a+b-1)
ma a+b va a+b—1nguyén t6 cing nhau.
a+b=3a a+b=3+b 0.5
Do do Hodac ’
a+b-1=3+b a+b-1=3a

Giai tim dugc ab = 48va ab =37 0,5
Bai 2. (3.0 diém)

\/;+\/;+4\/E:16

a) Giai phuong trinh (x +1Wx—-1+5x=13 b) Giai h¢ phuong trinh {
x+y=10



Cau Ni dung trinh bay Piém

a) | DK x>1 0,5
208 | (x4 1Wx—1+5x =13 (x+1)x—1-1)+(6x—-12)=0 0,5
(x+1)(x—2)
Wt IX=2) | 6(x—2)=0
i o) 05
x—2=0
(x—2)(\/x_+11+6j:0<:> x+1 620 (VN)<:>x—2:O®x:2 0,5
o Ji—i+1
b) PK: x>0;y>0 0,5
(2.0d)
{\/;+\/;+4\/E:16© Vx+y +4xy =16 o5
x+y=10 W ++y f =243y =10 ’
S+4P=16  [S+4P=16
Pt = §>0;/xy = P> 0Suy ra:
Ay o e {S2—2P=10®{2S2+S=36 os

S=-45
™ (Khong théa DK
i 5( g )

9

S=4
< (Thoa BK) Hoac
P=3

S=4 [Jx+y=4
Vi {P _3 = { § \/; = x, \/; la nghiém cta phuong trinh
= \/E =3 0.5

, ~ X, =1 x=1_, _ [x=9
X -4X+3=0< = hoac
X,=3 |y=9 1

Bai 3. (3.0 diém)
a) Cho duong thang (a’ ): y= (m - 2)x +2m—1 (m 1a tham sd). Tim gié tri ciia m dé khoang cach tir gbc toa
d6 O dén duong thang (d) co gié tri bang 2.
b) Cho x>0;y>0 va x+ y<1. Tim gi4 tri nho nhat ciia P = [l+lj\/1+x2y2 :
X oy

Cau N¢i dung trinh bay Piém

a) *Voim=2tacoy=3. Khi do khoang cach tur gbc toa dd O dén dudng thang
(1.5d) (d) c6 gia tri bang 3 (khong thoa man).

*Voi m#2,g014vaB thu ty le‘rl gigo diém cua duong thang (d) véi truc hoanh 0,25x2
—.0B=[2m 1|

va truc tung. Ta tinh dugc: 04 = | 5
m—

Do khoang cach tir O dén (d) c6 gia tri bang 2 nén ta co:

1 1 1 1 (m-2) 1 1 m —4m+5 0,5
T A T A T 7t T T
22 04 0B 2 (1-2m) (2m-1) 4 4m —4m+1
1
<::>4m2—4m+1=4m2—16m+20<:>m=—9
12 05
9

19 . s
Vay m= I thi khoang cach tr O dén (d) c6 gia tri bang 2.

b)

(iR . | .
(L54) Du doén diém roi la x_y_z nén ta co:

0,5
P2%1/1+x2y2=2\/L+xy:2\/ 5 +xy+ ! >2. l+ 15
Xy

xy 16xy 16xy 2 lé6xy




T1‘1x+y£1<:>2\/531<:>xyél<:>L24<:> 15 ZE 0,5
4  xy loxy 4
> pr2 [l o7
2 4 1 0.5
Vay GTNN ciia P 1a +/17 khi x=y=o

Bai 4. (5.0 diém) Cho tam giac ABC ndi tiép duong tron (0) va diém D bét ki trén canh 4B. Goi M va N
1an luot 13 trung diém cua cac canh BC va CA. Goi P va Q 1a céc giao diém ctia MN véi dudng tron (O)
(diém P thudc cung nhé BC va diém O thudc cung nhé CA). Goi I 1a giao diém khac B ctua BC voi dudng
tron ngoai tiép tam giac BDP. Goi K 1a giao diém cua DI véi AC.

a) Chirng minh tr gidac CIPK ni tiép duong tron.

b) Ching minh PK.QC=QB.PD.

¢) Goi G 1a giao diém khac P cua AP v6i duong tron ngoai tiép tam giac BDP. Pudng thiang /G cit BA tai

E. Chtrng minh khi D di chuyén trén canh 4B thi ti sb j—g khong doi.

Cau Noi dung trinh bay Piém

a) Chirng minh tir giac CIPK ndi tiép dwong tron.
(2.0d) | Ta co cac tt giac ABPC va BDIP noi tiép dudng tron nén ta co 2,0
PCK = ABP = DBP = PIK nén suy ra tt giac CIPK ndi tiép dudng tron.

b) Chirng minh: PK.QC = QB.PD
(2.0d) | Do it giac BDIP va CIPK ndi tiép duong tron nén PDK = PBC va PRD = PCB

0,5
nén hai tam giac BPC va DPK dong dang vé6i nhau, suy ra PD_PB .
PK PC
Tam giac MBP va MQC, cb: PBM = COM va BPM = QCM nén dong dang véi
PB  PM 0,5
nhau, suyra — =——.
oC M
, . L ., . A .~ PC PM
Chtng minh tuong tu ta c6 hai tam giac BMQ va PMC dong dang nén @ =
PB_PC . PB_QC 05

Ma M 14 trung diém cta BC hay MB =MC nénsuyra —— =-— hay ~— .
oC OB PC OB

£ .. PD PB PD QC
Keét hop vo1 — = — ta duogc —==— hay PK.OC=0B.PD.
PV oK T BC " PK OB y PROC=0 05




O . . . . P " .. x AD " e
Chwng minh khi D di chuyén trén canh AB thi ti s0 — khong doi.
Ta ¢6 BIG = BPG = BPA=BCA nén suy ra IE // AC, do do6 ta duogc DEG = BAC.. 0.25

Lai ¢c6 EDG = EIB = ACB nén hai tam giac ABC va EGD ddng dang véi nhau, do

do suy ra ED _AC
DG BC

< L A% A . . R A . .~ AD AP
Mat khéc dé thay hai tam giac ADG va APB dong dang v4i nhau nén G- B 0,25
bPén day ta suy ra dugc ED : AD _ AC :£ hay ED _ AC.PB . 0,25

DG DG BC PB AD  BC.AP

Do tam giac ABC ¢ dinh nén suy ra P ciing 1a diém ¢ dinh nén ED _ AC.PB

AD BC.AP
0,25

A 2. AE DE N 2. ~ AD . . Re 11
khong @61 hay == =1-—=— khong d0i. Do vay —— c¢0 gia tri khong doi khi D tha
g y D D g y 1E g g y

dbi trén AB.
Bai 5. (2.0 diém) Cho tam gidc ABC vudng tai A4, tia phan giac cua goc 4 cat BC & D. Goi M,N lan

lugt 14 hinh chidu ciia B, C 1én duong thing 4D . Chimg minh 4D < %(BM +CN).

No6i dung trinh bay Piém
4
M
B D\[E/ c
N
AD 1a phan giac ciia BAC = DAB=45" = AAMB va AANC vudng can 0.5

= MA=MB;NA=NC = AM + AN = BM +CN .

Khong mat tinh tong quét, gia st AB < AC.
Theo tinh chat dudng phan giac ta co: DB _AB <1.
DC AC 0,5

Do ABDM ddng dang véi ACDN nén % = g—g <1= DM < DN

Goi [ la trung diém ctia MN, khi d6 AD < AI va AM + AN =2AI 0,5

Tt AD< Al = 2.AD<2.AI= AM + AN = BM +CN = ADS%(BM+CN) 0,5




