SO GIAO DUC VA PAO TAO Ki THI CHON HQC SINH GIOI CAP
THANH HOA TINH
Nam hoc: 2023 -2024
Mén thi: TOAN
Lép 9 THCS
Thoi gian: 150 phut (khong ké thoi gian
giao dé)
Pé nay c6 01 trang, gom 05 ciu.

THOT DIEM THANG 12/2024( dé 5)
Céu 1: (4 diém).

2
p__atb_fa¥b b a (Va- vb)
Cho bidu thie: ~ Va+vb la-b b-+ab +ab+a >

1) Rat gon P.

2) Tim céc s6 nguyén duong a, b sao cho P =3-Jab
Ciu 2: (4 diém).

S o v 40 - v - v- ) =54
a) Giai phuong trinh J”j l4x+9 \/-1 1= 20 =5yx+]

b) ( Trong can la 5X*+14x+9)
[JT:-?I- - fi(x-0) =1
b) Giai h¢ phuong trinh l N2(x- ) +0x-2y+4- [y ZM

Céiu 3: (4 diem).

(.r+_1'-u@): =1.;‘] +J§'

Ay sk o g X A A A +27 DD a o o A a2z
b/ Tat tat ca cac sO nguyén to 7 dé ? 27 va P *2 qdu 1a cac s nguyén to.

a/ Giai phuong trinh nghién nguyén:

Ciu_4: (6 diém): Cho nira duong tron tam O duong kinh AB . Goi € 1a mot diém ndm trén nira duong
tron (O) (€ khac A, € khac B). Goi H 14 hinh chiéu vudng goc cua € trén AB, D 1a diém dbi xing véi A

qua €, 1 1 trung diém ctia €7, /12 trung diém cta DH, E 1a giao diém cta BI voi HD
a. Chirng minh €17 =€BH

c. Chimg minh HE.HD = HC"

(0)

c. X4c dinh vi tri ciia diém € trén nira dudng tron dé AH + CH gat gia tri 16n nhét.

"x,ylz:.»[}
1

Ciu 5(2diém ): Cho |\ Y2 2 X2

A
Tim gia tri 16n nhat cia biéu thirc

B 1 1 1
_2x3+y3+9+2y3+z3+9+223+x3+9




Ho ten thi Sinh: .........cccooiviiiiii i i e

Gidam thi coi thi khong giai thich gi thém.

SO GIAO DUC VA PAO ‘ HUONG DAN CHAM
TAO PE THI CHON HOQC SINH GIOI CAP TINH
THANH HOA NAM HOC 2023 — 2024

MON THI: TOAN - LOP 9
Thoi gian 1am bai 150 phut
(Khéng ké thoi gian giao dé)

(Huéng dan chdm gom c6 07 trang)

Ciu Noi dung Biéu
diém
Céau | 1) Rat gon biéu thic P.
1 Voia, b>0, a#*btaco: 0,25
p= a+b a+b Jb _‘\/;'\/B‘
Tatvb |ab Jo-va Wbida) 2 025
srb @rb)eB(a+B)ra(Va- vB) [Va-h
T (aedo)Wa-b) 2
0.5
s_ atb_ 2(a+b) Na- | _va-vb [Na- Vbl
Va+vb (Va+b)(a-vb) 2 2 2
_Va-Vb_Ja-vb 0.5
_Néu\/g-\/g>0©a>bthi 2 7
Jab ik 0.5
Néw e <0mach g Tz g b
. 0.5
2) Tim cac s6 nguyén duong a, b sao cho P =3-ab
Néun:rb:r[ln’zf'PZS-JEw E-JE:Dwnb:‘}
—(o 0,5
Ma a, b 1a cac s6 nguyén duong nén @6) =) 0.5
 O<a<bthi P=3-Jab = Ja- b =3- Jab = (Va- 1)({b+1) =2
- Néu
= 0<a-1= <2e l<a <3= l<a =<9,
x’r’f 0.5

h \ A A A I-'} q
Mz a 14 s6 nguyén duong nén ¢ S| 533078 9)

9 b= -1:(a <bh:a,beZ) )
Cua a dé tim b, voi Va- 1 ta thay khong théa man.
Vay (a,b) =(9:1)

. Thr truc tiép cac truong hoy




Bai 1: 0,5
Diéu kién ¥ =35
o 25 - 5x+2=5,[(x - x- 20)(e+1)
Chuyén vé binh phuong ta duogc:
. 207 - 4x-5)+3(x+4)=5J(x" - 4x- 5)(x +4
Ta viét lai phuong trinh: x v 5)+3(x+4) J{T v O }.
,}'.r:—4.r—5"_5 ' 0,5
. . e x+4>0 B B X +'4
Chia hai vé cho ta thu duoc:
t =1
267 - 5t43=0< 3
t =—
ta thu dugc phuong trinh: 2
5+:f01 0,5
- 4x-5 =T
t=le X0 e 5900 -
x+4 . _5- N
Trudng hop 1: 2
. x =8 0,5
3 x-4x-5 9 . ’
fmse DT T 4 25x- 56 =0 = 7
2 x+4 4 X == —
Truong hop 2 4
5+.Jo1
x =8;x =
2
Két hop diéu kién ta suy ra cac nghiém ctia phuong trinh 1a:
Bai 2:
- Tx- 6= fr(x-6) =1 (1)
[J2(x- y)? +6x- 2y +4- Jy =\x +1 (2)
x==1 0925
y =0
I}'ﬂ -Tx-0=0
Diéu kién:
0,5

, My- 1) - Y - . —
Ta viét lai phuong trinh (2) thanh: V2007 27 #0x- 244y =x+]
= JE(.T— V)Y +0x-2y+4 Z.JJ._'+1,‘.T+|

2x7 - 4y +2)7 +0x- 2y +4 =x+p +1+ 2y (x +1)

. Binh phwong 2 vé ta thu dugc:

= 2[(.~r +1)° - 2i1-|{.~r+|}+}-3] +(x+1+y) =2 p(x+1)

-

x+l=y

@ 2xel-pf 4 (Wl o) =0 | — N
Jr+l =y

= x+l=y

Thay vao phuong trinh (2) ta co:




N7 - Tl (-T) =t e - v+l (- T) +1

Pat ¢ = Y7 s phuong trinh:

+f5) = : = :
(o) =t

Khi d6 ta duoc

(a=-1
- (a=-1 a =0
Ja' +l =a+le |~ =
la’ -a - 2a=0 a=-1 1,0
a=2
[}' =0= x=-1
g=0= B o
Véi y=7= x=0
7- 35 5- 345
ﬂ:-|=‘*}':—?}'+|:[}¢ = &
7+35 5435
¥ = = x=
Véi z 2
. y=1 (L)
a=2= yp -Ty-8=0« _g 7
Véi y=8=x=
H¢ phuong trinh da cho c6 nghiém 1a : 0,25
(e ) | (5. N :
ERERUCIE AANAED ‘ 2 WS T+ | (7
2 2 2 2
Cau | Bai 1: 0,25
3 ® Nhén thiy voi 2 =0 phuong trinh trén khong c6 nghiém.
* Néu z 1a mot s6 nguyén dwong thi ton tai cac sé nguyén duong a, b dé 0,75
(v +y45) =a+b35
Do a, b 1a cac s6 nguyén duong va Vs 1a 56 v ty.
L [a* +5b° =1
a’ +5h7 +2abf5 =1+f5= “
o) —
Nén ta dugc 2aby5 =5 , hé phuong trinh khong c6 nghiém
nguyén.
* Néu z1a mét sb nguyén am thi tdn tai cac sb nguyén duong a, b dé 0,75




=J1445 = (@ +567 +2ab\5 )1 +45) =1 = 4(a® +4b* +2ab45) =5
ﬂ+.ﬁ\-"_

Do a, b 14 cac s6 nguyén duong va Vs 1a 56 vo ty.

[4a° +200° =- |

RabJ5 =5

4(a +40 +2ab5) =5~ 1=
Nén ta duogc

(hé phuong trinh khong c6 nghiém nguyén).

Vay phuong trinh da cho khong c6 nghiém nguyén. 0,25
Bai 2: Ta co: P2 =p - 142 +1=(p- 1) (p+1)+27 +1 0,25
Néu 2 =2 thi P *+2" =8 angp sb. 0,25
Khi 7 =3 , xét 3 s6 lien tiép plp- I:":"rﬂ‘l:'luf)n phai c6 mot sé chia hét cho 3, 1,0
Néu (p- 1)hozflc (p+1) chia hét cho 3 thi (p-D(p+1)=p"- Ichia hét cho
pr+2 =p - 142" +1=(p- 1) p+1)+2" +1
2"+ 13 nen p +2"13 ma p 4273 nén p+2’ 1a hop sb, trai voi gia thiét,
= P33 do P 1a sb nguytn t6 suy ra P T3, Tha lai 0,5
pi+2" =948 =17,p°+2=29 1y 40 o6 nguyén t6 thoa man yéu cau bai toan.
D
4 J
I__ E
A H 0 R
1,5

a. Chung minh ClJ = CBH

Vi ABC i tiép duong tron dudng kinh 4B nén AC L BC

Suy ra BC 1LCD (1)

Xét AHCD oo I 1a trung diém cua CH | J 13 trung diém cua DH
Suy ra IJ 13 duong trung binh cia AHCD

= IJ/CD )




Tir (1) va (2) suy ra &/ = BC 0,5
Suy ra €1/ = CBH (cing phu voi HCBY) (dpem) (3)
b. Chimg minh PC/H ddng dang véi DHIB 1,0
tan CBH = E
Xét ACBH vyong tai H | ta co: BH (4)

Xét ADAH ¢o C 1a trung diém cua D4, 7 1a trung diém cua DH
Suy ra ¢/ 1a duong trung binh cua ADAH
hay CJ /4B (Do H € AB)
Ma CH L AB (gt)

Suy ra CJ L CH = ¥cs =90°

tan CLJ < —g(CI = HI)
Trong tam gidc Cl vuong tai C ¢o CI HI (5)

L _dJ
T (3), (4), (5) HB HI
xXeét DCJH 3DHIB ¢o:
Wrcs =BrHI =90°
cn ¢
Do do ACJH = AHIB (g_¢.o)




vi DCJH = DHIB (chitng minh trén) P CHJ = HBI (haj goc twong (mg) hay
CHJ = HBE
Ma CHJ + EHB =90° nén EHB + HBE =90° p HEB =90°
= HEI =90°
Xét AHET vy AHCJT .
kEr =¥or =90

B la gbc chung
Do d6 AHEI — AHCJ (g_g)

0,5

HE T

= HE.HJ = HI.HC
HJ =1HD; HI =1HC

Ma 2 2

Suy ra HEHD = HC* (dpcm)

0,5

0)

c¢. Xac dinh vi tri cua diém C trén ntra duong tron

Lay diém M trén nira duong tron ©) sao cho BOM =45°
Tiép tuyén cua nira dudng tron ©)
Ké MK L AB t3i K

tai M cit AB tai N . Taco M va N ¢b dinh.

Ta duo-c DMON Vuéng Cén tal a""f = a""fG :a'ﬁ"f.','\"- Vé iﬂi\rg :450
Tac6 DKMN vuong tai K, co MNK =45°

P DKMN vudng can tai K
P KM =KN

dé AH + CH gat gi4 trj 16n nhat.

1,0

+Xét €2 M

Taco) C® M nén HC K

Do d6 AH +CH =AK + KM =AK + KN =AN (khong déi)
+Xét € khac M .

Tia NC nam giira hai tia V4 va NM

Do d6 ANC < ANM = 45°

xeét DHNC ¢ NHC =90°

nén HNC + HCN =90°

Ma HNC <45° 5y HCN >45°

1,0




Suy ra HC < HN
Do do AH +CH < AH + HN =AN

Caus

Viy khi C ¢ trén nira duong tron ©) sao cho BOC =45° thj AH + CH gat gi4 tri 16n

nhat.

T gia thiet => 0,5

2

4sz+y+z+1:_=3§x}rz+lm (2§xyz+l) @M l) =0= xnz=1

Dit: X =ay =b'= 2¢+y+9=(a"+b' +1+1)+(&" +1+1+1)+4=4(ab+a+D) |0,5
. 1 11 1 1] 0,5

A= == + + ’

Z2,1-.*3+},r3+'51 4‘.ab+b+l bc+c+1l ca+a+l]

_E‘ ac . a . 1 ‘ {1‘ ac+a+l| 1
4| aabc+abc+ac abc+ca+a ca+a+l] 4l ac+a+l] 4

Dau “="xayrax=y=z=1 0,5

Két luén:




