PHONG GIAO DUC & PAO TAO PE KIEM TRA POI TUYEN

NGHI SON DU THI HQC SINH GIOI CAP TINH LAN 1
Nim hoc 2023 - 2024
'IPE THI CHINH THUC| Mboén: Toan - Lép 9
(Pé thi gom c6 01 trang) Ngay kiém tra: 20/10/2023

Thoi gian: 150 phit (khdng ké thoi gian giao dé)

Céu L. (4,0 diém):

V2+a-x7 [ Joex) - - x)
A=

1. Rut gon biéu thuc: 4+4- X3

2. Tinh gia tri cta biéu thirc 4 =¥ "7 biét x, y, z 14 cée s6 thuc théa mén:
1 -3 1 | |

= == =3,
x(p-2) 5 yz-x) 3 z(x-p)
Cau II. (4,0 diém):
Y81x -8 =x7- 2% +ir- 2
1. Giai phuong trinh: 3 _

X (y+1)=6y-2

. Xyt +2x°y + (X’ +1) =12y - 1
2. Giai h¢ phuong trinh: *J 'y 4y ) )
Cau IIL (4,0 diém): ,

1. Tim céc cdp s6 nguyén duong (x, y) vo1 X, y nguyén té cung nhau va théa man phuong
"'(1‘3 = .r) =y -y

trinh:
2. Chox, y la cac sé nguyén thoa man: © ¥ % ¥ 0= 1 pig hét cho W X+ +1
. 4090
Chimg 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) tiép xtc v6i AM, AN lan luot tai D va E. V& phia ngoai tam giac AMN; 1iy diém F thay
d6i thude dudng tron (I), tiép tuyén tai F cua duong tron (I) cit tia AM ¢ B, cét tia AN ¢ C.

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

2. Goi A’ 1a diém dbi xing voi A qua E, B’ 1a diém dbi xtmg v6i B qua F. Puong thang EF
cat 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 4 bbhc . Jca ; 1j1 1 1] :,]5
U "+ 4b7 449 97 +a 4la 20 3] 4
Chﬁfl’lg 1’1’111’11’1 réng: a + + Y e+ a a C
Ho,ténthisinh........................... Chirky giamthi 1.....................

Sdbaodanh.............coooiiieiiiiii Chitky gidmthi 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:

_J2+m['\f’(2+xr - J(Z- x)

4+ 4- x?

A

DKXD: -2=x=2

Dit a =«.:"2+:-;; b ZJZ- X (a, b =0) 0,5

= a’+b’ =4;a’- b* =2x

J2+abla’- b') _-\!2+ah (a- b)a* +b> +ab)

4 +ab 4+ab 0.5

= A =

A :\r‘2+ﬂh(ﬂ' h](—1r+ﬂh;l :m(a_ h)

4 +ab

= A2 =J4+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 =x\2
. A = 2 ',_7‘:_'-‘ i i
2. Tinh gia tri ctia biéu thirc v , biet x,y, z la cic so thuc théa man:
- I :j_' - I :I__' - I :3_
x(y-z) 5 yilz-x) 3 =z7(x-¥)
. -5 : : |
. ., x(y=z)=— (1), y(z-x)=3(2), z(x- y)== (3) 0,5
Tur gia thiét ta co: 3 3

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

3 =

vz x- yy- z)z- x) :? (4)
0,5




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

(y- )4z x)+z7(x- ) :%

0,5
Phan tich da thirc * (¥~ 2+ 27 (Z= )+ 2°(x~ ¥) hanh nhan te duogc: 0,5
o (y-z) ey (ze x)+ 2 (x- p)y=-(x- y)y- z)z- x)
-5
(x= w)y-zlz- x)=— (5)
Do dé 3 .Tu (4)va(5)suyra: A=1.
1) Tim cac cap so nguyén dwong (X, y) véi X, y nguyén to cung nhau va
A 3 o — F o1
théa man phwong trinh ~ (- x)=p-5 §))
Phuong trinh (1) = 0+ +(-,1') =x+x- y=2x- Y
o X +x +(- 1) - 3= p)+ 3 (- ) =2x- y
0,5
Ap dung hing dang thirc
a +b +¢' - 3abe :(ﬂ+b+c)(ﬂ:+b:+c:—ﬂb— be - m) ,
ta co
(x+x- Jl')(.‘l.': +x 4y - .1'.1'+_1;1'+.1;1')— 3ty =2x-y
<= (2x- J.')(.T: +2.1;1'+J1':)- (2x- y)=3x"y
II = (2x- }')[(.T‘i‘}'): - Il =3x"y )
0,5
44 R TIH nT
(4d) = 3xy:dx-) (3)
T Wl Pve )= AT
Dit UCLN (%, 2x- y) =d (de n*)
{ & id (4x* id (437 1d
= = =
| 2x- yid .(E'T_ vIQx+yv)id 4x* - y*id
=y id= {1 d
yoid ma (-"-'-_,1') =l1=d =l nén tr (3) = 3y:2x-y (4).
Mét khac dé }'I 2x- ¥ - 2x - y= 0x- 3}' -2x = ¥ (5) T (4) va (5) = b6x:2x- ¥
Tuong tu ta ¢6 (x,y)=1= (x,2x- y)=1= 62x- y 05

Ty = 2x- yEN = 2x- yeu(6)=|1;2;3;0




_XétEI—J-:I=_y:Ex—I‘T&(Z)Hicé(BI—U:—I:}f(ﬁx—ﬂtﬁr(r—UEZU

ma *€N = ¥ == =l (thoa man)

, -y = . , 1 - 4x +4x-1=0 v- D" - 3x+1) =0
- Xét 2x }—Q.Thayvao (2)taco rone T = (- D" - 3x+1)

M3 *E N'=x=l= yp=0 ( loai )
- Xét ¥V =37 =253 Thay vao (2) tacd X’ — 6x2+9x — 4 =0

x =1 . [}' =-1(oai)

_ X4t 2x-y=06= y=2x-0 Thay vao (2) ta co x' = 1237 +36x- 35 =0

0,5
= . . | ’
Do Y€Z nén x 1a uéc cta 35 va 7>~ “S1%733 Thir 1ai khong ¢6 gia
tri nao thoa man.
Vay phuong trinh c6 2 cdp nghiém (x;y) = (1;1) va (x;y) = (4;5)
2. Cho x, y 12 cdc s6 nguyén théa man * *2 *% *27 +9 -1 ¢pja hét cho
. . \ N 4 ,9 e
¥ +x+ ¥+l Ching minh ring © *7 chia hét cho v *!:
Taco: WHx+y +1=(x+1)(p+1).
3 3, .2 2, 2 . 2 0,5
Xy kx +y +ay- L=(x - D{x+1)+(p - I y+1) +(xy+x+y+1)
x# Lyl gy gia thiét bai toan twong duong
Do d6, dé phép chia c6 nghia thi 0.5
) ) -1, -1 eZ.
voi (0= Dx+D)+07 - IY+1) ohia hét cho X +Dy+1) hay v+l x+]
x'-1 -1 .‘I.':-l_il }':—I_i
Hién nhién »*1 ¥*1 13 cac s6 hitu ti nén ta co thé gat ¥ *+1 & - oxtl d
v6ia, b, ¢, d 1a cac sb6 nguyén va b>0,d >0, (a,b) =1 (e.d) =1. gp; go.
-1 ¥-1 a ¢ ad+bc
+ =—+—= = 0.5
y+l x+1 b d bd >

= ad +be'bd= ad +bcib= adb=db (vi(a,b)=1) (1)




Mat khac
ac _x-1y-1
b'd y+l x+l

=(x-1)y-1)eZ = ac:hd = ac'd = ad(vi(c,d) =1)(2)

ab=b=l(vib>0.(a.b) =)= L —gez= x- liy+]

Tu (1), (2) suy ra y+l

=y ST+ ) =7 - DT D+ (Y- D) v+

4 0 ,
Vay ¥ *7 chia hét cho ¥ *1-

0,5

111
(4d)

J81x -8 =x* - 2x° +gx- 2

Giai phuwong trinh:

+ Diéu kién x4c dinh: VXER
+ Pt PBlx-8+2=3y=8lx- 8=Gy-2)

& 8lx =27)° - 54)° +36y

el 4
o 3x=p -2y +_y
4
3 2
Ix=y -2y +—y

4
, ‘ 3y=x"-2x"+—x
+ Két hop d¢ bai, ta co: '

= (x- ) X +xp+)° - 2x- 2}:+§ =0

’ 2 13
X +xy+y -2x-2y+—
+ Ta co:

1 > 1 > 1 |
= ’ _ -7 “Ay-2 _ =y
j(J:+})‘+j(,7c ,.)+j(} _)‘+3:--vx,}.

- - -

= x-y=0= x=y

= 3x=x - 2x3+%xa x| ¥ - 2x- 2| =0
x =0
= 34206
=
3

0,5

0,5

0,5

0,5




- 3+246]

3

0;
* Vay phuong trinh c6 tap nghiém ’

X (y+1)=6y-2

Xy 2y + (¥ +1) =127 - 1

2. Gidi hé phuwong trinh: '

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

+ Ta co:

. X 2 ) 2
r+—=06-— X+ —=6-—
Vv v v v
HPT < ’ o = ’ -

. . X +1 | s : x +1 1

Xt +2x + =12- — |(¥+1)+ +— =13
V v V Ve

. |
u=x +lv=.

+ Pat: Y
u-1+@-1v=6-2v (u+v+uv=7
C} ] ]
o lut +uv+v =13 u +uv+yv =13
Taco: * -
u+v=4 [H =l;v =3 {u+v:-
= =
uv =3 u=3xv=l hoiic uv =12 (v6 nghiém)
x'+1=l x=0
—
+THI: L) 3
X +1=3
| x =42
- v =1
+TH2: L Y (vO 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 :%(an + FIE) :%(360” - DIE)

=180°- %DfE =180"- DIA

AAMN can tai A, phan giac Al dong thoi 1a duong cao.
= AAIM vyong tai I, duong cao ID

= DIA =DMI (cung phu véi DIM )

- BIC =180° - DMI =BMI

0,5

0,5

0,5




+ Tuong tu AINC vy ABICdc‘A)ng dang.

0,5

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

+ ke 5pyep PEAC)

KB _EP
Taco: KA EA
+ Theo t/c hai tiép tuyén cit nhau = CEF =CFE

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

s ) p— p— —_—
FA EA DA DA () EA=DA;FB'=FB=DB)

= E:E: KD/ /BC
KA DA

= CFE=DKH (sole trong)
+ Tuong ty, ta co: HD//AC= CEF =DHEK.

+ My CEF =CFE= DHK =DKH_

=> Tam giac DHK 1a tam gidc can tai D.

0,5

0,5

0,5

0,5

3) Tim vi tri caa F trén (I) dé dién tich tam giac ABC nhé nhit.
S S...+S

+ Ta cd: “ABC ~ZAMN © SBMNC

S, :l.AIMN

AMN 2

+ Trong do: (khong doi).

S,

BMNC :SE'.'."vI + SL\’I_" + SPJ C

= 1lIl'.JT‘»‘JfEH 1IENC’+ 1IF.EI[’_’,*
2 2 2

pat ID =IE=IF =T (khong déi)

BMNC

S :%(M+NC+HT) :%(ﬁzIB+NC+HF+CF)

:%(MTB+NC+HD+CE)

:%(HM+CN+HM+1'@ +CN+NE)

0,5




=L (2BM + 2cN + 2MD)
2 (Vi AD=AE= MD=NE)

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

0,5
+Vvi ABMI vy ABICd(‘Sng dang
Plﬂ-,irl
BM M, BM.NC =MIIN =MI" = .
IN NC
= S, zr[ 2 MN  MD | =r(MN + MD)
. - khong doi. 0,5
+ Déu “=" xay ra khi BM=NC= AB=AC
ma [FLBC
= ALF th4ne hang,
Fois oo aih s . 0,5
= I 1a giao diém cua A/ voi dudng tron (1).
Cho a, b, ¢ 1a cac s thwe dwong théa min a + 2b + 3¢ =1.
\4 2ab 6bc 3ca 1{1 1 1)_15
d ——t——t | =
(2d) . . 3 a +4b~ 4" +9 9 +a 4la 2b 3] 4
Chirng minh rang:-
Ping thirc xay ra khi nao?
1 1 Il a+2b+3c a+2b+3c a+lb+3c
—+—+—= + +
Via+2b+3c=1nén a 2b 3c a 2b e
( Y1 (2 T | 2 2 2 2 2 2
T R N @ +4b 4P +9¢7 9C +a 0,5
1 jlﬁ a | | ?’I:' Elﬁ Lo 3I:' | — 3 _|_ Eﬂh |:"_'||IE|:|:' ?Hf'ﬂ
Do d6 bat ding thic phai chimg minh twong dwong véi: 0.5
2ab a +4b5 ‘ ‘ tbe 4h +9:° | ‘ 3ca O +a” | ’
2 ] + + 7 ] + + ] 7 + -
| a* +4b S8ab | | 4b° +9c” 2dbe | | 9¢" +a” 12¢a (1)
Ap dung bt dang thirc C6 —si cho hai sé duong, ta co:
2ab  a® +4b’ J 2ab @ +4F
—+ 2 |- =l
a +4bh° Sab a +4b  Bab (2)
Bhe +4b: +0¢° 0,5
Tuong ty: 46" +9¢°  24be > (3)
3ca +9c: +a
Oc  +a-  12ea =1 4)
Cong theo vé cac bat dang thirc (2), (3), (4) ta suy ra (1). Suy ra dpem. 0,5




1 1
Déu dang thtrc xay ra khi vachikhia =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.




