PHONG GIAO DUC & PAO TAO PE KIEM TRA POI TUYEN

NGHI SON DU THI HQC SINH GIOI CAP TINH LAN 1
] Nam hoc 2023 - 2024
'IPE THI CHINH THUC| Mboén: Toan - Lép 9
(Dé thi gom co 01 trang) Ngay kiem tra: 20/10/2023
Thot gian: 150 phut (khong ké thoi gian giao dé)
Céu L. (4,0 diém):
\/2 +4f4- x° \/(2 +x) - J(E - x)
A=
1. Rut gon biéu thuc: 44+f4- 3
2. Tinh gia tri cta biéu thirc 4 =¥ 2" biét x, y, z 14 céc s6 thuc thoa man:
—— : :ﬁ_- - : :]—.' - : =3.
x(y=z) 5 yilz=x) 3 =z(x-y)
Cau II. (4,0 diém):
Y8lx -8 =x*- 2x° +ir- 2
1. Giai phuong trinh: 2 .

X (y+1)=6y-2

o Xyt 2y + y(xf +1) =12y - 1
2. Giai h¢ phuong trinh: *J y ) )
Cau IIL. (4,0 difm): ’

1. Tim céc cdp sO nguyén duong (x, y) vOi X, y nguyén té cung nhau va théa man phuong
"(1‘3 - .1') =y -y

FoL e

trinh:

2. Cho x, y 1a cac sd nguyén thoa man: XAy TR | i pg cho W XY+
Chimng minh rang ¥+ chia hét cho ¥ *1.

Cau IV. (6,0 diém): Cho tam gidc AMN cb dinh va cén tai A. Goi I 13 trung diém cua MN, duong

tron (I) tiep xuc véi AM, AN lan luogt tai D va E. V€ phia ngoai tam giac AMN; lay diém F thay

doi thude duong tron (I), ti€p tuyen tai F cia duong tron (I) cat tia AM ¢ B, cat tia AN ¢ C.

1. Chiig minh hai tam giac BMI va INC dong dang.

2. Goi A’ 1a diém d6i xtmg v6i A qua E, B’ 1a diém dbi ximg v6i B qua F. Puong thang EF
cit AB’, BA’ lan luot tai K va H. Ching minh tam giac DHK 14 tam gic can.

3. Tim vi tri cta F trén (I) dé dién tich tam giac ABC nho nhat.

Cau V. (2,0 diém): Cho a, b, ¢ 1a céc sb thuc duong théaman a +2b +3c=1.
2ab N obc N 3ca +]'] 1 1 '}]5

A +4h° 4bP+977 O +a’ 4la 26 3¢ 4

Chung minh rang:

Ho, n thisinh.................... Chirky giamthi 1.....................
Sébaodanh......................l Chitky giamthi 1.....................



PAP AN VA BIEU CHAM
PE KIEM TRA PQI TUYEN HQC SINH GIOI DU THI CAP TiNH LAN 1
Mon: Toan - Lép 9
Nim hoc 2023 - 2024
(Pdp dn gom cé 08 trang)

Cau Dap an Biéu
diém

1. Riit gon biéu thirc:

R CERCEES N RSN CEp

A=

4+ J4- x?
DKXD: -2=x=2

Dit a =J2+:{; b ZJE- X (a. b =0) 0.5

= a’+b’ =4;a°-b* =2x

R _-J2+ah(a; - b’) _-\;I'E+ah (a- b)(a2 +b* +ab)

=
4 +ab 4+ab 0.5
) - !
:A:'\-‘H+ﬂh(ﬂ h)(4+ah) :m(a_hj

4 +ab

= Asﬁ =4 +2ab(a- b) 0,5
(4d) = Jauf: :J(aj +b’ +2ah)(a -b)=(a+b)a-b)

= Pw": =a’ - b’ =2x

0,5
Vay A =x2
2. Tinh gi4 tri ciia biéu thirc A=xyz , biét x,y, z1a cac so thye théa min:
- I :j_' . I :I_' - I :3_
x(y=-z) 3 yilz-x) 3 z(x-y)
-5
L -2 =22 (0, ¥(z- 9 =3 (2 2 ) =2 (3) 0.5
Tur gia thiét ta co: 3 3

Nhan theo vé cac dang thirc (1), (2), (3) ta dugc:
g

3 =

¥z x- vy 2)z-x)=— (4
X7 = v M x) 3 4)

0,5




Cong theo vé cac dang thuc (1), (2), (3) ta dugc:

W(y-z)+yi(z- x)+27(x- p) :g

0,5
Phan tich da thirc * (= 2+ 37 (Z= X)*+ Z°(x~ ¥) ghanh nhan t duoc: 0,5
(- )4z x) k7 (x- ) == (x- )y )z x)
-5
(x= yMy-zlz-x)=— (5)
Do do 3 . T (4) va (S)suy ra: A = 1.
1) Tim cac cap so nguyén dwong (X, y) v4i X, y nguyén to cung nhau va
. - . 2 (.T'-‘ - .‘l.') =y -y
thoa man phwong trinh 1
Phuong trinh (1) o X +x +(-y) =x+x- y=2x- Y
o +ex+(- 1) - 3ax (- p) 4+ 3ux (- ) =2x- y
0,5
Ap dung hang dang thuc
a’ +b +¢c - 3abe :(ﬂ+b+c)(ﬂ:+h:+c:—ﬂb— be - m) ,
ta co
(x+x- }')(r: +x 4y - .1'.1'+_1;1'+.1;1')- Ity =2x-y
= (2x- J.')(.‘I.': +2.1;1'+f1':)— (2x- y)=3x"y
11 = (2x- ,1')[(.1‘+;1'): - Il =3x"y (2)
0,5
(4d) = 3x'yi2x-y (3)
I Al Yo p) = AT*
Dt UCLN (. 2x- v) =d (de N*)
{ “id {41—3 ‘d (4% :d
= = =
| 2x- yid .(E'T_ y)Q2x+y)d 4x° -y id
= ;1': d = {1: :.d ( ) .
¥ :d ma .y =1=d =l nén tir (3) = 3_}‘:2."[" ¥y (4)
Miit khac dé ¥ 2x-y:2x-y=0x-3y:2x-y (5) . Tt (4) va (5) = bx:2x-y
Tuong tu ta co (.‘L‘._}'):| = (x,2x- }') =l= 0:2x- y 05

T (2)= 2x- VEN = 2x- }-EL-"(E:J:[ |.flj3.jf:|:




Cxet 257 == =201 Ty 2yt co OF 1) -1 =32 Q2x- D e x(x-1) =0

ma YEN' = x=l= y=l (thoa man )

. -y= \ , ¥ =4t +4x-1=0 - Dl - 3x+1) =0
- Xét 2 J“—Z.Thayvao(Z)tacoTL o = G- Dl - 3x+1)

Ma *E€ N'=x=l=y=0 ( loai )
- Xét ¥y =37 =253 Thay vao (2) ta cd X~ 6x2+9x —4 =0

y =-1(loai)
y=5

- 1) (- 4) =0 = .‘L'=|=,
= 2 17 (- 4) =0 [1_:4

oot 2x- y=0= y=2x-0 Thay vao (2) ta ¢6 x' = 12x7 #30x- 35 =0

0,5
. _ Y G )
Do V€7 nénx la uée cia 35 va 7> = *E13735 Thir lai khong c6 gia
tri nao thoa man.
Vay phuong trinh ¢6 2 cap nghiém (x;y) = (1;1) va (x;y) = (4;5)
2. Cho x, y 4 cdc s6 nguyén théa man * *7 *¥ ¥ #9-  ¢hia hét cho
s . \ N 4 9 r
Xy +x+ ¥+l Chigng minh ring * *7 chia hét cho V' *!:
Ta cb: W HxX+y +1=(x+I1)(y+1).
] 3 2 2 . — .2 . 2 v . . 095
Ay ey - L= - D+ D)+ - Dy D) +(xv+x+v+1)
¥ # Ly #1 (3 oia thiét bai toan twong duong
Do do6, dé phép chia c6 nghia thi 0.5
ﬁ ﬁ .‘l."-|+j."-|EZ-
voi (0 DD +07= D+ chig hét cho XD *D pgy y+1 - x+l
-1 p°-1 -1 _a y-1 ¢
Hién nhién »*! ¥*1 13 cac s6 hitu ti nén ta c6 thé dat »*1 b o ox+l o d
v6ia, b, ¢, d 1a cac s6 nguyén va b>0.d>0.(a.b) =L (e.d) =L. gp; g6
-1 yv'-1 a ¢ ad+bc
- ——+—= 7. 05
y+l x+1 b d bd >

= ad +bc'bd = ad +be'b= ad'b= d'b (vi(a,b)=1) (1)




Mat khac
x-l oyt

= T I =(x-I)y-1)€Z= acbd = ac:d= a:d (vi(c,d) =1)(2)
y+l x+

a C
b d
X -
y+l

ab=b=1(vib=0,(ab)=1)= I:aez:f-“y“

Tu (1), (2) suy ra

= x4yt (- D) ) =7 - DT D)+ (Y DY 2T+ iy

4 9 ,
Vay ¥ *¥ chia hét cho Y *!-

0,5

111
(4d)

Y8lx -8 =x" - 2x3+%x- 2

Giai phuwong trinh:

+ Didu kién xéc dinh: YXER
+ pyt; Y8lx-8+2=3y=81x-8=0y-2)

<= 8lx :2—.-"}"3 - 54}"2 +36y
< 3x=p -2y +—y
3
. 4
3x =y -2y +—y
3
, 4
i . 3y =x - 2x +—x
+ Két hop dé bai, ta co: ! 3

= (- p) X" +xp+)7 - 2x- 2}«'+§ =0

. . 1
X +xy+y -2x-2y+—
+ Ta co: 3

]. > 1 ) 1 ¥ 1
— ' -2y + P 2F + Y v
j(.x"i"_}} +j(x a.) j('} v 3:"‘ XL W

- i i

= x-y=0=x=y

==*3x=x3-2x2+ix<:>x Iz-zx-i =0
3 3
x =0
= 3+2.06
X =
3

0,5

0,5

0,5

0,5




- 3+26|

3

0;
* Vay phuong trinh c6 tap nghiém ’

X(y+1)=6y-2

Xy 20y + (X +1) =127 - 1

2. Giai hé¢ phuwong trinh: '

+ Xét x61 y=0, h¢ phuong trinh khong c6 nghiém.

+ Ta co:
2 2
I:+I_.:6':. x3+x—I:6-1
HPT o y :}« - y y
X +2x 4+ lzlﬂ-iﬁ (e +1) +2 1
) i y o)

. 1
u=x +1Lv=.

+ Dat: Y
u-1+@-1v=6-2v (u+v+uv=7
—
Ta cb: w +uv+v' =13 w +uv+v =13
acod: :
u+v=4 [u =1;v=3 {u+v =-5
e e
| uv =3 u=3xv=l hoiic uv =12 (v6 nghiém)
X +l= x=0
—
15 -
+THL: | ¢ 3
X +1=3
1 x=4/2
- v =]
+TH2: L (v6 nghiém).

[D;% (V2:1)(-v2:1)

* Vay h¢ phuong trinh c6 nghiém: * .

0,5

0,5

0,5

0,5




v
(6d)

1) Chirng minh hai tam giac BMI va INC dong dang.
+ Vi AB, AC, BC la cac tiép tuyén cua (I)

Ap dung tinh chét hai tiép tuyén cét nhau, ta co:

BIC :%(Pf[} + FIE) :%(SE{]D - DIE)

=180° - %DfE =180°- DIA

AAMN can tai A, phan giac Al déng thoi 13 duong cao.
= AAIM yyong tai I, duong cao ID

= DIA =DM (cung phu voi DIM )

= BIC =180°- DMI =BMI

0,5

0,5

0,5




+ Tuong tu AINC vy ABIC(I(A)ng dang.

0,5

2) Chirng minh tam giac DHK la tam giac can.

+ e pypr PEAC)
KB _EP

Taco: KA FA

+ Theo t/c hai tiép tuyén cit nhau = CEF =CFE

= Tu giac B’PEF 1a hinh thang can => EP=FB’
EP FB' FB DB

e 3 p— p— —_—
EA EA DA DA ()} EA=DA;FB'=FB=DB)

= E:%ﬁ KD/ /BC
KA DA

= CFE=DKH (sole trong)
+ Tuong tu, ta ¢b: HD |/ [AC= CEF =DHK

+ Ma: CEF =CFE= DHK =DKH

=> Tam gidc DHK la tam giac can tai D.

0,5

0,5

0,5

0,5

3) Tim vi tri cia F trén (I) dé dién tich tam giac ABC nhé nhat.
S S...+5

+ Ta co: “ABC T SAMN T SBMNC

S :l.AIMN

AMN 2

+ Trong do: (khong d6i).

S,

BMNC :SBI."PI + SL\’I‘_' + SPJ c

:%ID.ME+ %IENC+ %IF.BC

pat ID =IE=IF =T (khong ddi)

BMNC

S :%(h{B+NC+BC) :%(ME+NG+BF+CF)

:%(}h{B+NC+HD +CE)

:%(HM+CN+HM+MTD+CN+NE)

0,5




=T'(2BM + 2N+ 2MD)
2 (Vi AD=AE= MD=NE)

=r{(BM +CN)+ MD| =r{2J/BMCN + MD)

0,5
+Vvi ABMI vy ABICd(‘Sng dang
BM _MI MN?
= —— =——= BM.NC =MI.IN =MI" = .
IN NC
MN
= S, zr[ 2.—+MD| =r(MN + MD)
. - khong doi. 0,5
+ Déu “=" xéy ra khi BM=NC= AB=AC
= AABC cantaig = Al LBC,
ma I[F L BC
= ALF thang hang.
= F s o g PN \ 0,5
la giao diém cua A/ véi duong tron (1).
Cho a, b, ¢ 1a céc s6 thuwe dwong théa man a +2b + 3¢ =1.
\4 2ab 6bc 3ca 1{1 1 1)_15
d S -+ — | =
(2d) C @ +4b7 4 +9C 9 +a 4la 2b 3c) 4
Chirng minh rang:-
Ping thirc xay ra khi nao?
| 1 a+2b+3c a+2b+3c a+2b+3c
—+—+—= + +
Via+2b+3c=1nén a 2b ic a 2b e
| Th [ 2 | | | 2 2 2 2 2 2
_ag @ 2B (20 3 (e, a @ +4b° 46 497 9C +a 0,5
| 2h al V3 2b) |l a 3c | — 3 + 2ahb the Aca
Do d6 bat ding thic phai chimg minh twong dwong véi: 0.5
2ab a +4b ‘ ‘ tbc 45 +9¢7 | | 3ca 9¢ +a” | ’
2 3 + + ) 3 + ] ) + —
| a” +4b° Sab | | 4b +9¢ 2dbc | | 9¢ +a” 12ca (1)
Ap dung bt dang thirc C6 —si cho hai sé duong, ta co:
2ab  a® +4b° J dab  a® +4F
. —+ =2.0— —. =1
a +4bh° Bab a +4bh  Bab (2)
6bhc +4.|[-,3 +97 0,5
Tuong tu; 46" +9¢°  24be =] (3)
3ca +9c: +a
9" +a- 12ca > 4)

Cong theo vé cac bat dang thuc (2), (3), (4) ta suy ra (1). Suy ra dpem.

0,5




1 1 1
Déu dang thtrc xay ra khi va chikhia =3;b=6;c=9

Chii y: Hoc sinh lam cdch khdc ding van cho diéng 16i da. Bai hinh khong vé hinh hodc vé
hinh sai khong cham diém.




