UBND THANH PHO SONG CONG THI CHON HQC SINH GIOI LOP 9

PHONG GIAO DUC VA PAO TAO NAM HOQC 2023 - 2024
MON THI: TOAN ‘
PE THI CHINH THU'C Thoi gian lam bai: 150 phit, khong ké thoi gian giao dé

(D& thi gdm c6 01 trang)
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Bai 1 (6,0 diém). Cho biéu thitc 4=

a. Rt gon biéu thirc 4.
: 3
b. Tim x dé 4==.
4

c. Tim tét ca céc gia tri cua x dé gi4 tri clia biéu thic 4 1a s6 nguyén.
Bai 2 (3,0 diém). Cho phuong trinh x* —(2m+3)x+m =0 (v6i m 1a tham sb).

a. Chttng minh rang phuong trinh da cho luén c6 hai nghiém phén biét véi
moi gid tri cua m.

b. Tim tat ca cac gia tri cia m dé phuong trinh c6 hai nghiém phén biét
x,, X, 520 cho (xl2 - xj) dat gié tri nho nhét.

Bai 3 (4,0 diém).

a. Tim tét ca céc sb nguyén duong nsao cho n* +4" 1a sb nguyén td.

b. Tim nghiém nguyén ctia phuong trinh 20> — 6xy +15x =150.
Bai 4 (6 0 diém). Cho tam gidc 4BC vudng cén tai 4 c6 AH la dudng cao. Trén
doan thing HC lay diém M (M = H, M#C). Goi 1, J lan luot 13 chin dudng
vudng géc ké tir M dén céc canh AC va AB; N 1a diém dbi xung cua M qua dudng
thing 1. ‘ 9

a. Chuing minh réng cacdiém 4, J, M, I, N cung thudc mdt dudng tron.

b. Ching minh ring dlem N thudc dudng tron duong kinh BC.

c. Pudong thing AM cét duong tron dudng kinh BC tai diém P(P = A).

HE - PM PM

AB PC PB’ q
d. Goi D 1a trung diém cta doan thing AH. Ké HK vubng gbc voi CD tai

diém K. Chimg minh ring BAK = KHC.

Chimng minh rang

Bai 5 (1,0 diém). Xét tit ca cac s thyc x, p, z khong am vathéa man x + y + 2% + 2xyz =1.

Tim gi4 tri 16n nhét ctia biéu thitc P = xy + yz + zx — 2xyz.
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UBND THANH PHO SONG CONG THI CHON HQC SINH GIOI LOP 9

PHONG GIAO DUC VA PAO TAO NAM HOC 2023 - 2024
MON THI: TOAN ‘
Thoi gian: 150 phut (khéng ké thoi gian giao dé)

HUONG DAN CHAM DPE THI MON TOAN

I. Hwéng din chung
1) Néu hoc sinh 1am bai khéng theo cach néu trong dép 4n nhung ding thi cho du sb
diém timg phin nhu huéng din quy dinh.
2) Viée chi tiét héa (néu c6) thang diém trong huéng din chim phai bao dam khong
lam sai 1éch huéng dan chim va phai dugc thdng nhét thyc hién trong td chém.
IL. Pap 4n va thang diém

Bai Noi dung Piém
" Jx+1  20x 2+5Jx
Cho biéu thirc 4 = + + . ‘
o Wx-2 Jx+2 4-x 3.0
a. Rat gon biéu thic A.
: , >
Pidu kién xéc dinh ctia bidu thirc 4 1a: {x o 0.5
x#4
P (JE+1)(\/E+2)+2\/E(\/§—2)—(2+5\/E)
E 1.0
(Vx-2)(Vx+2)
_x+3Vx+2+42x -4 x-2-5Vx
(Vx-2)(Vx+2) i
_ 3Wx(Vx-2)
Bail| = 0.5
6a) | (Vx-2)(Vx+2) -
3Jx
o N 0.5
\/J_c+2
b. Tim x dé& A:% L5
Taco
gt Be B 0.5
4 " Jx+2 4
o lpes
- 0.5
VI
S x= 5 (théa man diéu kién). 0.5




Bai Noi dung Piém
c. Tim t4t ca cdc gi4 tri ctia x dé gié tri cia biéu thirc 4 13 s6 nguyén. L5
6
Tacéd A= 3x =3- . 0.25
Jr+2 Jx+2
.=
Vi nen () < .43,
2 0.25
Theo bai ra, gia tri ctia biéu thirc 4 13 s6 nguyén nén ta xét cac trudong
hop sau:
A=0< x=0 (théa mén). 0.25
3
A=1l& Vx =1<> x=1 (théa mén). 0.25
Jx+2
A=2& 3Vx =2 < x =16 (thoa mén). 0.25
Jx +2
Viy céc gia tri ciia x dé gid tri cua biéu thitc A 13 s6 nguyén 1a: 0; 1; 0.25
16. ;
Cho phuong trinh x* — (2m+ 3)x +m=0 (véi m 14 tham sd).
a. Ching minh riang phuong trinh da cho luén c6 hai nghiém phan biét | 1.5
v&i1 moi gia tri cua m.
Tacé A=(2m+3) —dm=4m* +12m+9 - 4m 0.5
=4m’ +8m+9 0.5
=(2m+2) +5>0 (Vm). W
Vay phuong trinh d& cho ludn ¢6 hai nghiém phén biét véi moi m. '
b. Tim tat ca cac gia tri cia m dé phuong trinh d& cho cé hai nghiém
phan biét x,, x,sa0 cho (x? +x2) dat gié tri nho nhét. L
Bai 2 | Ap dung dinh 1y Viet d6i véi phuong trinh d& cho ta c6:
(Ga) X +x,=2m+3 0.25
XX, =m '
Tach o +x, =(x+5 )2 — 2%, % 0.25
=(2m+3)’ —2m=4m* +12m +9-2m 0.25
= 4m* +10m +9 0.25
2
=[2m+§J +EZE(Vm). 0.25
) e
A R 25 o aes et L] 5
Viay (xl +%5 ) dat gid tri nhé nhat la i om= = 0.25




Bai Néi dung Piém
a. Tim tAt ca céc s6 nguyén duong nsao cho n* +4"1a s§ nguyén té. 2.0
Xét n=1, tacéd n' +4" =5. Vay n=1théa mén. 0.5
Xét n>1.

- Néu » 12 s6 chén thi (n4 + 4")52 va n* +4">2 nén n* +4" 1a hop sb. 0.5
Vay n>1van la s6 chin khéng thoa man.
-Néu n 1256 18, ta dit n=2k +1(k eN’). Ta cé:
0.25
n'+4"=(n?) +(4°2) =(n* +4%2) — 222442
= (" +442)" - (2024} = (i 202" +442)(m? + 22" +442) 0.25
' =2n2"+2.4* 20’ +2n2" +2.4¢
Vii{n?-2n2* +2.4* >1 nén n* +4" 1 hop sb. 9%
n +2n2% +2.4F >1 ‘
Vay n>1van 14 sb 1é khong thoa man.
Toém lai »=1thdéa man bai toan. 0.25
Bai3

(4d) b. Tim nghiém nguyén ctia phuong trinh 20y — 6xy +15x =150. 2.0
Phuong trinh 20y? — 6xy =150—15x < 6xy —15x=20y* —150
< 3x(2y-5)=5(4y* -25)-25 < (25~ 5)(10y + 25— 3x) =25 0.25
Vi x, y 12 cdc s6 nguyén nén ta xét cac truong hop sau:

2y-5=1 x=10
TH1: 45 (théa man). 0.25
10y+25-3x= 25 y=3
= on 0a man). .
10y+25 S5 5 22
2y-5=25 x=58
TH 3 (thoa man). 0.25
10y +25-3x= 1 y=
AL 2 (kh thoa man).
cd on 0a man .
10y+25 S 74 = iz
2y =9 ==
i1 i (thoa man). 0.25

10y+25 3x=—




Bai Noi dung Piém
70
2y-5=5 =—
THG: o = ” 3 (khong thoa man). 0.25
10y +25-3x=5
y=>
Vay phuong trinh da cho c6 cdc nghiém nguyén (x; y)théa mén la: T
(10; 3); (58;15); (10; 0). '
B G
</
¢
1& 0.5
DN~
\ '
.~
Bai 4
(6d) N
Chu y: Néu khéong v€ hinh thi khéong cho diém toan bai
a. Chimg minh rang cac diém 4, J, M, I, N cung thuéc mot dudng 15
tron. '
Ta cé: AJM = AIM = JAI =90° (gia :[hiét), suy ra tir gidc AIMJ 1a hinh
chit nhat. Do d6 tir gidc AIMJ noi tiép dudng tron dudng kinh AMva| 0.5
kL.
Vi N d6i xtmg véi M qua IJ nén JNI = JMI =90°. 0.5
Vay JAI =JNI =JMI =90°. Suy ra, cc diém A,J,M,I,N cing| . <
thudc dudng tron duong kinh 1J. ks
b. Chtng minh ring diém N thudc dudng tron dudng kinh BC. 2.0
Tiry a, suy ra ANM =90°. 0.5




Bai

Noi dung

Pieém

MIC =90° T e
Xét AMIC taco§ . Suy ra AMIC vudng cén tai /
MCI =45°

Suyra IM =1C.

0.5

Vi N d6i xtmg véi M qua IJ nén IM = IN. ,
Vay IM = IN = IC. Do do, I 1a tam duong tron ngoai tiep AMIC.

Suy ra MNC = %Jtﬁé = 45",

0.5

Do d6 ABC + ANC = 45" +90° +45° = 180"
Suy ra cac diém 4, B, C, N cung thuoc mot duong tron.
Do d6 diém N thudc dudng tron dudng kinh BC.

0.5

c. Puong thing AM cit dudng tron dudng kinh BC tai diém

P(P # A). Chiing minh rang A oM B
AB PC PB

1.0

Xét AMPC va AMBA taco:
CMP = AMB (dbi dinh).
W:R=E=@=%sdﬁ.

Suy ra AMPC dbng dang AMBA .

PM _PC_ PM _MB
Suy ra = D).
MB BA_PC BA

0.25

Xét AMBP va AMAC ta co:
AMC = BMP (d6i dinh).

e — e, e, e

MAC = PAC=PBC = PBM——ESdPC

Suy ra AMBP ddng dang AMAC .

PM PB PM MC
Suy ra = = = (2).
MC €4 PB CA

0.25

Céng (1), (2) vé theo vé:
PM PM _ MB MC MB > MC BC
PC PB BA CAd BA BA BA

(dpcm).

0.5

d. Goi D 1a trung diém ctia doan thing 4H. Ké HK vudng goc v6i
CD tai diém K.Chung minh ring BAK = KHC.

1.0

Ap dung hé thirc lugng trong tam giac vudng DHC ta co:
DH?* = DK.DC = DA* = DK.DC

ADK = ADC
Xét ADKA va ADAC tacé: DA _DK

e . Di
Suy ra ADKA ddng dang ADAC .

0.25




Bai Nbi dung Piém
Suy ra AKD = DAC = 45°.
Ta ¢6 ABH + AKH =45° +45° +90° =180°. Suy ra, t&r gidc ABHK la| 025
tir gidc noi tiep.
Suy ra AKB = AHB =90".
AHK = ABK = EsdAK.
(B4R + 4BK =90°
Matkhde«< .. -~~~ - :
KHC + AHK =90° 0.25
Suy ra BAK = KHC (diéu phai chig minh).
Xét tit ca cac s thuc x, y, z khongam vathéaman x* + y* + 2% + 2xyz = 1. '10
Tim gid tri I6n nhat cta biéu thirc P = xy + yz + zx — 2xyz. ;
Theo nguyén ly Dirichlet thi trong 3 s6 2x—1; 2y —1; 2z —1 ludn ton tai o=
it nhét 2 s6 cung d4u. Gia sir 2x —1; 2y — 1 cling d4u. :
Khi do (2x—1)(2y—1)ZO©2(x+y)—4xy51<::> (x+y)—2xy$%.
5 0.25
< z(x + y) —2xyz < —. (Vi z la s0 thuc khong am).
Bﬁi 5 s s A 2 2 2 2 2 2 2
(1a) Tugiathi€ttaco x“ +y* +z°+2xz=11-2"=x"+y" +2xz
= 0.25
22xy+2xyz=2xy(z+1):>xysl—2—z.
; =2 2 1
Do d6 P=xy+yz+zx—2xyz=xy+z(x+y)—2xyz£ 5 +5=§
Viy gia tri 16n nhét cta biéu thire P 1a % 0.25

Gia tri d6 dat dugc khi va chi khi x=y=z=%.

-HET-
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