PHONG GIAO DUC & PAO TAO PE KIEM TRA POI TUYEN

‘ ] ] CAP TINH
'IPE THI CHINH THUC| Nim hoc 2023 - 2024
(Pé thi gom c6 01 trang) Mon: Toan - Lép 9 ‘
Thoi gian: 150 phat (khong ké thoi gian giao dé)
Cau L (4,0 diém):
1) Cho biéu thic:
A_3x+5\/x-1-14_\/x- -2 Nx-1 (x=l
x-3+x-1  x-1-1 x-1+2(x#2

a) Rut gon biéu thirc A4
b) Tim tat ca cac gia tri cia X dé 4 nhan gia tri 1a s6 nguyén
3(x* +5x- 1 24(x” +3x- 1
2) Cho 0 < x < 2thoa man ( )+23: ( )
¥ +x-1 x*+2x-1

T _( 5 2)2020 1
Tinh gié trj coa biéu thie £ —\X = X~ + 5 2021
(- x)

Cau II. (4,0 diém):

2
1) Giai phuong trinh: +/2x +8 +2v4- x :1/9%+8

2) Giai hé phuong trinh:

X+ + 81y =16
xX+y
\/x2+12+§ x+y =3x+x" +5
Cau III. (4,0 diém):

1) Tim tat ca cac sb tu nhién 7 thoa man 3” - §1a lap phuong ctia mot s6 tu nhién.

2) Tim tit ca cac sb x,y € Z* va sd nguyén t6 p thoa méan p* - y* =4

Cau IV. (6,0 diém): Cho tam giac nhon ABC ndi tiép duong tron (O;R), cac duong cao AD,BE,CF

cit nhau tai H. Goi M 1a trung diém cia BC

a) Chimg minh bon diém M, D, E, F cing thudc mot duong tron.
b) Ching minh 4B.BF + AC.CE <4R’

¢) Khi vi trf cac dinh A, B, C thay ddi trén dudng tron (0)sao cho tam giac ABC ludn nhon, ching

minh ban kinh dudng tron ngoai tiép tam giac DEF khong doi

Ciu V. (2,0 diém): Cho 4 s6 thuc duong a,b,c,d sao cho a+b+c+d=4. Ching minh ring:
a b c d

+ + >2

1+b’c 1+c’d 1+d’a 1+a°b

Ho, tén thisinh........................ Chirky gidmthi 1.....................
Sobaodanh...............oo Chirky gidamthi 1.....................



PAP AN VA BIEU CHAM
PE KIEM TRA POQI TUYEN HQC SINH GIOI CAP TINH
Mon: Toan - Lép 9
(Pdp dn gom ¢6 06 trang)

Cau Pap an Biéu
diém
| 1) Cho biéu thc:
(4d) A_3x+5\/x-1-14_\/x- -2 Jx-1 (x=l
x-3++x-1 Vx-1-1 x-1+2|x#2
a) Rut gon biéu thirc 4 q ,
b) Tim tat ca cac gia tri cia Xdé Anhan gia tri 1a sO nguyén
3x+5/x-1-14 vx-1-2- x-1
A_
(Ve-1- 1) x-142) Va-1-1 Jx-1+2
C aredaites (T T+7) T 0.5
(o1- D 1+2) (Wa-1-1){a-142) Jr-1+2
Vay A Iﬂ,véi diéu kién x =1, x #2 0,5
Vx-1+2
1b) Tacd: A =1+ > voi x =1= 0< > <5
a Co: - Y _-VOl = Y _ =
Nx-1+2 Nx-1+2 2 0.25
5
Vi A nhan gia tri nguyén nén m nhan gié tri nguyén
5
Thl:—=le Jx-1=3< x=10(tm
Vx-1+2 (tm)
5 5 0>
Th2:— =2 = Jx- x =—(tm)
Vx-1+2 4
. 5
Vay cac gia tri X cantimla X € {Z;IO} 0,25
{x2+x-1¢0
2
2) Pidu kign: (¥ F2x- 170
1
3(x* +5x-1) 24( +3x-1)  O||F LT 241 1 s
+23 =—— 7 < ] +23 = 1 ’
X +x-1 x“+2x-1 - 214 MR
X X

0,5




t =1

1
Pit ¢ =x - —, phuong trinh tro thanh ¢ - 31 +2 =0 < .
X =

- L= ) B 15
X x -x-1=0 X =
= = = 2
x*-2x-1=0

1
x-;:2 x=1+2

0.5

Vi 0 <x<2,dbi chiéu diéu kién ta dugc x:1+\/§ = x2-x-1=0

2020 1 2020 1
Vay 7 =(x*- x-2) +W =(- 1) +IZW =2

0,75

2
1) Gii phuong trinh: v/2x +8 +2+/4 - x :1/9%+8 (1)

biéu kién: x| =4

2
9x +&
8

= 8(16- x*)+32.4206- ) =x> +16x

0,75
A4z + 327z - x° - 16x =O ’
bit 1 206 )0 ey — - FXCr +xw10>—0
at t =4/206- x~) =0 taco: S>2r 4+ x4+16 —O
g
2z - x —O

(1)2x+8+16- dx + 4.2 (x +4)(4- x) =

0,75

I 0,5

2 » . 8xy
X +y + =16 1
(4d) Yt 5 (D

\/xz+12+é x+y =3x+Vx*+5  (2)
2) Giai hé phuong trinh 2 0.25
Bidu kign: X+ >0 ’
D e +y).{(x +y)2 - ny} +8xy =16(x + y)
= Ger )| GetpY - 16] - 200(et - 4) =0
o (+y- 4)[)c2 + )’ +4(x+y)] =0 x+y-4=0
(Dox+y>0= x* +y* +4(x +y)>0)
Thay * + ¥ =4 vao phuong trinh (2)ta duoc :




V2 #1245 =3x+/x2+5 o Jx2 #12 - Jx? +5 =3x- 5(¥)

Nhan xét VT >0= VP>0= x>§,

() Vx2+12- 4 =3x- 6+Jx>+5-3
2 2

-4 -4 0,75
= X— :3(x - 2)+ X—
x*+12- 4 NxP +5+3
x-2=0= x=2= y =2(tm)
= +2 +2 5
al - - 3=O[VNkhix>—]
V2 +12-4 X7 +5+3 3
Vay hé c6 duy nhat 1 nghiém x =y =2 0.5
0,25
0,25
1) Tim cac s6 nguyén duong m va n sao cho 2” +3" 1a binh phuong cta 1 s6 nguyén.
Gia st 3" - 8 =a’(a€N)
Suy ra 3" =a’ +8 =(a + 2)(612 - 2a+ 4)(1) 0.5
Via€Nnén a+2>1.Suyraa+2 =3k(k€N)= a =3k - 2
Thay vio (1) ta duge: 3" =k (9k” - 18k +12) =3k (3k” - 6k +4) 0.25
k3 3 0,5
k=1 ’
Taco: {1 , o k=1 < k=1 0,5
3k™-6k+4:3(oly) )
I ) 3k”- 6k+3 =0
(4d) k_3k - 6k +4 =1
Suy ra @ =1.Thay vao (1) ta dugc n =2 0,5
2) Tim tit ca cac sd x,y€ Z* va sd nguyén t6 p thoa man p* - y* =4
Pyt =de pt=ytHa =0T H2) - 4yt =(07- 24 2)()7 +2p +2).
*Xeét y =1 = p* =5= p =5;x =1(¢t/m), ta tim dugc bd (x,y, p)=( 1; 1; 5)
*Xét y =2 = p* =20 = L do p nguyén t4, 0,5
*Xét y =3 = p* =85 = L do p nguyén td,
*Xét y =4 = p* =260 = L do p nguyén td,
*Xét y =5 => p* =629 => L do p nguyén t9, 0.5




y-2y+2=p* (1)

5 . , Vo1
Vv +2y+2=p" (2)

*Xét y 26 suyra:y’-2y+2>2 =

a,beN;1<a<b,a+b=x

Do y 26 = y*- 6y+2>0va p =2. Suy ra:

pl<p’ =V 2y +2< (3 42y +2)+ (V- 6y +2) =2() - 2y +2)<2p” <p
Hay: p’ <p’ <p™ e a<b<a+1.Voly, loai

Vay gid tri can tim la: (x, y, p) =(1; 1; 5)

a+l

a+l

0,5

0,5

v
(6d)

A

a) Ching minh bon diém M,D,E,F cung thudc mot duong tron

Dung dudng tron o le dé ching minh (trung diém cua cac canh AB, BC,
CA,HA,HB,HC vaE, F, D)

b) Chimg minh AB.BF + AC.CE <4R’
Xét AABD va ACBF ¢
B chung;4DB =€FB =90° = A4BD ~ACBF(g.g)

o AB _BD _ yppr=BcBD  (4)
BC
Tuong tu AACD ~ABCE(g.g)= AC _CD , 4ocE =BC.CD(5)

BC CE

0,5




Cong (4)(5)theo tung vé ta duoc 0,5
AB.BF + AC.CE =BC.(BD + DC) =BC”
Vi BC <2Rnéntaco: AB.BF + AC.CE <4R’

¢) Chirng minh ban kinh dwong tron ngoai tiép tam giac DEF khong doi
Goi A';B';C'1an luot 1a giao diém cta cac duong thing AD,BE,CF véi
0).
Taco ' pc =4 4¢ (g6c noi tiép cung chan cung A'C)
Bpc =W 4c (Cung phu véi HeB)y= W Bc =BBC 0.5
Tam gidc HBA'cod BD | HAH'BC =BBCnén can tai B= BD1a duong
trung truc cua HA'= D1 trung diém cta HA' 05
Tuwong ty c6 E,F 1a trung diém cua HB',HC'

C s 1
Suy ra ADEF ~A4'B'C'theo ti s6 dong dang & :E 0,5
Goi 713 ban kinh duong tron ngoai tiép tam gidc DEF ta co:
DE 1 1 Y ;.

T =20 —p=—= ,=_R khong déi khi 4, B,C thay déi trén duong tron |
R A'B' 2 2
(O)
5. Cho 4 s6 thuc duong a,b,c,d sao cho atb+c+d=4. Chiing minh réng:

a b c d

+ >2

1+b°c 1+c*d 1+d’a 1+a’b
Ta co:

a ab’c ab~c 1

=a- >a-
1+b%c 1+b%c 2
Vv a b c ab\/E bc\/g cdx/g da\/g
(2d) l+bzc+l+c2d+l+d2a+l+a2b 2(a+b+c+d)—( 2 ¥ 2 * 2 * 2 )Déu 07>

>+b+c+d)- i(ab+bc+cd +da + abc + bed + cda + dab) =2 0.5

bang xay ra khi a=b=c=d=1

Chit y: Hoc sinh lam cach khéc ding van cho diém toi da. Bai hinh khéng vé hinh hodc vé hinh sai khéng

cham diéem.




