PHONG GIAO DUC & PAO TAO PE KHAO SAT POI TUYEN

TX NGHI SON DU THI HQC SINH GIOI CAP TINH
] Nam hoc 2023 - 2024
'IPE THI CHINH THUC| Mboén: Toan - Lép 9
(Dé thi gom co 01 trang) Thoi gian: 150 phit (khong ké thoi gian giao de)
Cau L (4,0 diém):
\/2 +4/4 - x° .J(E - x]': - J(E - x)’t
A=
1. Rut gon biéu thuc: 4+4f4-
2. Tinh gi4 trj cta biéu thic A=V pidt x, y, z 1a cac s6 thuc théa méan:
_ ] :ﬁ_‘ - ] :]—_' — : =3.
x(y-z) 5 yvi(z-x) 3 z(x-y)
Céu II. (4,0 diém):
Y8lx -8 =x*- 2x* + ir- 2
1. Giai phuong trinh: J .

X (y+1)=6y-2

. Xyt 2x7y +p(xt 1) =12y - 1

2. Giai h¢ phuong trinh: ' v 'y +ya ) )

Cau IIL (4,0 diém): ’
1. Tim céc cdp s0 nguyén duong (X, y) véi X, y nguyén to cung nhau va théoa man phuong

"(r'-‘ - .r) =y -y

trinh:
N 7 A A 5 ~ - + . + . + - + - . X f .
2. Chox, y la céc sé nguyén théa man: © ¥ ¥ *27+30°= 1 chig hég cho @+ ¥+ +1

¢ : sooxtey? s +1
Chirg minh rang V" chia hét cho V™.

Céu IV. (6,0 diém): Cho tam gidc AMN c6 dinh va cén tai A. Goi I 13 trung diém ctia MN, dudng
tron (I) tiép xtic véi AM, AN lan luot tai D va E. V& phia ngoai tam giac AMN; liy diém F thay
d6i thudc duong tron (I), tiép tuyén tai F cia duong tron (I) cit tia AM ¢ B, cit tia AN ¢ C.

1. Chirg minh hai tam giac BMI va INC ddng dang.

2. Goi A’ 1a diém dbi xing voi A qua E, B’ 1a diém dbi xtng v6i B qua F. Puong thang EF
cit AB’, BA’ 1an luot tai K va H. Ching minh tam giac DHK 13 tam giac can.

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

Cau V. (2,0 diém): Cho a, b, ¢ 1a céc sb thuc duong théa man a +2b +3c = 1.
2ab N Bhe N 3ca +]'] 1 1 |_15

a +4b° 4 +9:° 97 +a’ 4la 26 3c) 4

Chung minh rang:

Ho, tén thisinh.................... Chirky giamthi 1.....................
Sobdodanh...................o Chtrky gidamthi 1.....................



PAP AN VA BIEU CHAM
Mon: Toan - Lép 9
Nam hoc 2023 - 2024
(Pdp dn gom cé 08 trang)

Cau Pap an Bicu
diem
| 1. Riit gon biéu thirc:
(4d)
\1’2 +44- x° J(E +x) - J(E - x)
A=
44+J4- X7
bKXD: -2=x=2
Pt @ =«..-"2+:-;; b=-.-"2- X (a. b =0) 0.5
= a +b’ =4 a°- b =2x
J2+ab(a’-bv') L2 +abla- b)a?+b* +ab)
= A = =
4 +ab 4+ab 0.5
NE - ¢
A= ._.+ﬂh(ﬂ h)(—i+ﬂh) :m(a ) h)
4 +ab
= A\E =4 +2ab(a- b) 0,5
= A2 :J(az +b*+2ab)(a-b)=(a+b)a-b)
= Pw": =a’ - b’ =2x
0,5
Vay A =x2
2. Tinh gia tri ciia biéu thirc A=xye , biét x,y, z1a cac so thue théa man:
x(y-z) 5 yilz-x) 3 =z7(x-¥)
. -5 . . 1
o X (y-z)=— ) »y(z-x=3(2) z°(x-y)=7 (3) 0,5
Tur gia thiét ta co: 3 3
Nhan theo vé cac dang thtrc (1), (2), (3) ta dugc:
2 2 s -3
xyzi(x- yWy- z)z- x) :? (4)
Cong theo vé cac dang thic (1), (2), (3) ta dugc: 0,5

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




Phan tich da thirc * (¥~ 2)* 7 (2= )+ 2°(x= ¥) thanh nhan tir duoc: 0,5
(- z) 4y (z- x) 4 (x- )= (x- yNy-z)z- x) 0,5
-5
(x=- yiy=- z)z- x)=— (3)
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'-‘ - .‘I.') =y -y
thoa man phwong trinh 1)
Phuomg trinh (1) = x +x +(—f1') =x+x- y=2x- Y
e X+t +(- 1) - 3xx (- p)+ 3 (- p) =2x-
0,5
Ap dung hang dang thuc
a +b +c' - 3abe =(a+b+c)(a® +b* +c* - ab- be- ca) ,
ta co
(x+x- }')(r: +xT 4y - .T.T+_1;1'+_1;1')— Iy =2x-
= (2x- J.')(.T: +2.1;1'+f1':)— (2x- y)=3x"y
= (2x- }')[(.T-I-}'): - Il =3x"y 2)
0,5
11 = 3x'yi2x-y (3)
T WMl Pva )= AT
(4d) | pyq UL (x*,2x- y) =d (den*)
_ { id o [4x'd |4
2x-yid Q- p)Qx+y)d 457 - 0
=y id= {1 d
¥ :d mé (.T._J.') =l= 4 =l l’lél’l tl\I (3) = 3}‘:2_‘[’- v (4).
Mit khéac dé ¥ 2x- pi2x-y=0x-3p2x-y (5) . Tl (4) va (5) = bx:2x-y
Tuong tu ta co (.‘L‘._}'):| = (x,2x- }') =l= 6:2x- y 05

Tur (2)= 2x- VEN = 2x- }'EL"(G):”;E;?;;G:
[ = =ty - \ J [ = :— = A2y - - ::
_Xét 2y ==y =21 Ty (2)taco (Bx-1) -1=3x"Q2x-De x(x-1) =0

ma YEN = x =l= y=I (théa man )




- X6t 2x- ¥ =2 Thay véo (2) ta ¢6 X 4x% +4x-1=0e (x- D(x*- 3x+1) =0

Ma yEN' = x=l= y=0 ( 1031 )
- Xét 2 ¥ =3T =23 Thay vao (2) ta cd X’ — 62+ 9x —4 =0

o 2(x- 1) (x- 4)=0= [ =1 [y =-1Goai)

=4 y=35

_Xét 2x- y=0= y=2x-0 Thay vao (2) ta co ¥ - 12x" +306x- 35 =0

. i =l g2z 0,5
Do Y€Z nénx lawée cia35va ¥ 7= FEI% Thy lai khong c6 gia
tri nao théa man.
Vay phuong trinh ¢6 2 cdp nghiém (x;y) = (1;1) va (x;y) = (4;5)
2. Cho x, y 1 cdc s6 nguyén théa man * *7 *% ¥+ | ¢hia hét cho
.- . , N 4 9 r
¥y +x+ 1+l Chyng minh ring © * chia hét cho ¥ *!-
Ta co: ¥ Fx+¥ +1=(x+1){y+1).
] ] 2 2 i .2 . 2 v . . 0)5
Ay A Ey - L= - D+ D07 - Dive D+ (xy+x+v+1)
¥ # Ly # 1 (3 oia thiét bai toan twong duong
Do do, dé phép chia c6 nghia thi 0.5
ﬁ ﬁ 'T-_I+‘1I-_IEZ.
véi |{.‘l.'_ -1 }l{‘l. +1) +|{J"- = ”(:“r‘i‘ 1) chia hét cho [Jl' + 1}(}’ +1} hay ¥ +] x+1
-1 v -1 _a -1 _¢
Hién nhién ¥*1 **! 13 cac 6 hitu tinén ta co thé dat »*! & v+l
véia, b, ¢, d 1a cac s6 nguyén va b>0,d>0.(a.b) =1 (c.d) =1. gp; g0,
-1 -1 a ¢ ad+be
- = +— = eZ. 05
v+l x+l b d  bd :

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

Mat khac
c x-19p"-1

i.—: Lz =(x=1)y-1)EZ = ac:hd = ac'd= ad(vi(c.d) =1)(2)
bd y+l1 x+l1

0,5




ath=b=1(vib>0,(ab)=1)=

x -1 ..
—acZ= x -1:y+l

J.'+|

Tu (1), (2) suy ra

=ty (- DT D) = - DT D (VDY T 1) v+

4 9 ,
Vay * *7 chia hét cho ¥ *1-

3

8lx-8 =x" - 2x3+§x- 2

0,5

Giai phuong trinh:
+ Piéu kién x4c dinh: VXER

+ bat:

111
(4d)

3 2
= 3x=x - 2x +§xax

Rix-8+2=3y=8lx-8=Gy-2)
= 8lx =27y - 54y° + 36y

< 3x=y' -2y +_y
3
3x =y -2y +—y
3
) . 3y =x"-2x +—x
+ Két hop d8 bai, ta co: 3
> s 13
= (- y)x+xy+y - 2x-2y+—|=0
3
X Hxy 4y - 2x- 2y +—
+ Ta co: 3
1 S0 PREDRCI PR
=—(x+y) +—(x-2)y +—(y-2) +—>Yx;y
2 ) 2 2 )
= x-y=0= x=y
s 5
x = 2x-—|=0
3

0,5

0,5

x =0
= 3426
3
0.3 2246 |
"3 J 0,5
* Vay phuong trinh c6 tap nghiém




X (y+1)=6y-2

Y2y +p +1) =12y - 1
2. Gidi hé phwong trinh: "7 T y +1)=12y*- 1

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

+ Ta co:
,ox 2 X 2
X+ —=06-— X +—=0-—
HPT & y ﬁ y o y ﬁ y
ceae et ol by 2t Lo
y V: y V'’

. 1
u=x +lv=

+ Dat: y
u-1+@-1Dv=6-2v (u+v+uv=7
—
Ta co: w +uv+v' =13 w +uv+v =13
aco: L :
u+v=4 [u =l:v =3 {u+v =-5
f o
| uv =3 u=3v=l hodic uv =12 (v6 nghiém)
¥+l = x=0
13 =,20
+THL: | ¢ 3
X +1=3
1 x =42
- v =1
+TH2: L (v6 nghiém).
1
[D:g ;(\E;l)(-ﬁ;l)

* Vay hé 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 1a cac tiép tuyén cua (I)

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

BIC :%(an + FIE) :%(SE{]D - DIE)

=180° - %DfE =180°- DIA

AAMN can tai A, phan gidc Al ddng thoi 1a dudng cao.
= AAIM vyong tai I, duong cao ID

= DIA =DMI (cung phu voi DIM )

= BIC =180°- DMI =BMI

+ Tuong tu AINC vy ABICdESng dang.

0,5

0,5

0,5




2) Chirng minh tam giac DHK la tam giac can.
+ ke pyEr PEAC)
KB' _EP 0,5
Ta co: KA EA
+ Theo t/c hai tiép tuyén cit nhau = CEF =CFE
= Tt gi4c B'PEF 13 hinh thang can => EP=FB’ 0,5
_ EP FB' FB DB
EA EA DA DA (i EA=DA;FB’=FB=DB)
= KB :E=> KD/ /BC
KA DA
- - 0,5
= CFE =DKH (sole trong)
+ Tuong tu, ta co: HD/[AC= CEF =DHK
+ Ma: CEF =CFE= DHK =DKH_ 0,5
=> Tam giac DHK la tam giac can tai D.
3) Tim vi tri caa F trén (I) dé dién tich tam giac ABC nhé nhit.
+ Ta Cé: S—!E‘: :S.-'!u"rIN + SB;'vL\’I_'_ .
1
S.J.M\' =5 ALMN 2
+ Trong do: 2 (khong doi).
S&'rz'hl‘_’ :SE'J‘rI * SL\’I_" - SP::’ C
zlfD.ﬁ{B+ 1IE.E"»I![I+ 1ﬂ*“.Ehrf.*
2 2 2 0.5

pat ID =IE=IF =T (khong déi)
s :%(MTB+NC+H?) :%(MTB+NC+HF+CF)

BMNC

:%(h{B+NC+ED+CE)

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




=T (2BM + 2CN + 2MD)
2 (Vi AD=AE= MD=NE)

=r((BM +CN)+ MD| >r(2yBMCN + MD) 0.5
+ Vi ABMI vy ABICd(‘Sng dang
BM _MI MN?
= —— =——= BM.NC =MI.IN =MI" = .
IN NC
= S, zr[ 2 MN  MD | =r(MN + MD) 0,5
- - khong doi.
+ Dau “=" xay ra khi BM=NC= AB=AC
ma IF L BC
= ALF thang hang. 0,5
= Fa giao diém cua AI véi duong tron ().
Cho a, b, ¢ 1a céc s6 thuwe dwong théa man a +2b + 3¢ =1.
\4 2ab 6be 3ca I{1 1 1)_15
el ) + = el + 5 ) +_ - _+_ _
(2d) s @ +4b7 A +97 9 +a’ dla 26 3| 4
Chirng minh rang:-
Ping thirc xay ra khi nao?
| 1 a+2b+3c a+2b+3c a+2b+3c
—_—t—+—= + +
Via+2b+3c=1nén a 2b 3ic a 2b 3¢
34| @ 2B 20 30 e, a ”:"‘4"":4_4"":"‘91":4_91": +a 0,5
| 2h al 3 2b] | a 3c) — 3 + 2ah the Aca
Do d6 bat ding thic phai chimg minh twong dwong véi:
2ab a +4b ‘ | Obc 4" +9c° | | 3ca 9 +4a° | 0,5
| a” +4b° S8ab | | 4b” +9c¢” 24be | | 9¢c +a” 12ca (1)
Ap dung bat dang thirc Co —si cho hai sé duong, ta co:
2ab @ +4b° J 2ab  a +4F
. —+ =20 —. =1
a +4b° Bab a +4bh 8ab (2)
6bc +4."J‘: +9¢° 0,5
Tuong tu; 40" +9¢°  24be 2] (3)
3ca +9c‘: +a
9" +a 12ca =1 4)

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

0,5




1 1
Dau dang thirc xay ra khi va chikhia = 3;b=6;c=

O | =

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.




