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SO GIAO DUC & PAO TAO  KiI THI CHON HSG MON VAN HOA CAP TINH

THANH HOA NAM HOC 2020-2021
o , Mén thi: TOAN — Lép 9 THCS
PECHINH THUC Ngay thi: 16 thang 12 nam 2020

__ Thei gian: 150 phuat (kh6 ng ké thoi gian giao d¢)
( Be gom c6 05 cau, gom 01 trang)
Cau I: (4,0 diém)
(3x Vx-2  9-x
Wx-2 3+Jx x+Jx-6

2. Cho a, b,c 1a cac s6 thuc doi mot khac nhau thoa man @® +1=3a;b> +1=3b;c* +1=3c.

1.Rat gon biéu thirc P = (1 -

x_3\/;J JVGixZO;x¢4;x¢9
x-9
Tinh gia tri biéu thitc: O =a’ +b> +¢?
Cau II: (4,0 diém)
1. Giai phuong trinh: 15(x3 +x° +2x) =45(x* +2)Vx* +4
2 2 _4y+1=0
2. Giai hé phuong trinh: Xy Ay
(X +D(x+y-2)=y

Cau IlL: (4,0 diém) ,
1. Tim tat ca céc cap s6 nguyén duong (x,y) théa man phuong trinh:
2°x*=9y* —12y+19
2. Cho x,y 12 hai s6 nguyén duong thoa man x> +y* +58 chia hét cho xy.
x*+y° +58
Xy

Chung minh: chia hét cho 12.

Cau IV: (6,0 diém).
Cho duong tron (I. r) ¢6 hai ban kinh IE, IF vudng goc v6i nhau. K¢é hai tiép tuyén voi
duong tron(I) tai E va F, cat nhau tai A. Trén tia d6i cua tia EA 1dy diém B sao cho EB >,
quaB ké tiép tuyén thi hai véi duong tron (I). D 14 tiép diém, BD cit tia AF tai C. Goi K
1a giao diém cua Al voi FD.

1) Chimg minh hai tam giac IAB va FAK dong dang.

2) Qua A ké duong thiang vudng goc véi BC, cit FD tai P. Goi M 1a trung diém cia

AB, MI cit AC tai Q. Chirng minh tam gidc APQ 1a tam giac can.

3)Xac dinh vi tri cua diém B dé chu vi tam gidc AMQ dat gi4 tri nho nhat. Tinh gia
tri nho nhat d6 theo r
Céu V: ( 2,0 diém)

Cho cic sb thuc duong x, y, z thoa man x> + y? +4xyz = 2(xy + yz + zx) . Tinh gia tri
16n nhét cua biéu thirc P = x(1- y)(1-z2)

Hét

Thi sinh khong dwoc sw dung tai liéu, giam thi khong gidi thich thém.
HO VA 101 thi SINR: ... oo iin oo e e e e et e et e e e
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PAP AN THAM KHAO - THANH HOA (2020 — 2021)
Cau L. ‘
1) Vi diéu kién , ta co:

P{l_x—3\/§].[3—\/¥+ﬁ—2 9—x J

Jr+3 ) (V=2 3+ (Wr+3)(Wr-2)
{1_ Vr(x-3) J BG-GB+ (k-2 9-—x
Wrx=3)(x+3) ) | (e -2 +3) - (Vx-2)(Vx-3) (r=2)G3+ )
:[1_ Jx }( 9-x x-4i+4 9-x )
34x ) (e -2) (W +3) - (e =2)3+ k) (Jx’—zxswx’)b

34—V [9-xtx—4x+4-94x x-4(h - +3)+4
3+ U r-2(r+3) (-2 +3)

_ 3 (r-(x+3y) 3
3+4dx 0 (Wx-2)? Jx =2

. 3
Vay P:\/;_2

2. Tur gia thiét @® +1=3a;b> +1=3b;c* +1=3c , ta co:
a’ —b* =3(a—b) 24+ + 2=3 (1)
b= =3(b-c) =13 °+ + 2=3 (2
c—a’=3(c—a) 2+ + 2=3 3

Tu (1) va(2)suyra: @’ —c’ +ab—bc=0< (a—c)a+b+c)=0=a+b+c=0
Cong (1); (2) ;(3) vé véi vé ta co:

2a*> +2b> +2¢* +ab+bc+ca=9

< Ma*+b*+c*)+2ab+2bc+2ca=18

3@ +b+ M)+ (a+b+c) =18

3@ +b*+c)+0=18

Vay Q=6

Cau Il

1) Phuong trinh trong duong: 15x(x” +x+2) =4/5(x> +2)vx* +4

Vi x2+x+2:(x+lj+zzz>0;x2+2>0; x*+4>0 voimoi xeR

Suyrax>0
Chia cé hai vé€ ctia phuong trinh cho x2 ta dugc:
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e e e

9 2 .
bat t=x+=, vo1 x>0 suy ra t>22
X

Phuong trinh:
15(t+1) = 45\t — 4

& A5t =420t +5t—-15=0

@4\5(\/ﬁ—\/§)+5(t—3)=0

4\/_t(t 451t +3) 5}0

+5(-3)=0 -3
\/t —4+\f (=9=0=0 )L/tz—4+\/57

THI: t=3 (m t>2+2)

=1
x+g:3<:>x2—3x+2:0<:>{x (t/m)
X x=2

4J_t(t+3)
NS —4+\/—

Vi 1305 = H5ia+3)

NN
Vay phuong trinh da cho c6 hai nghiém : x=1; x=2
2) Ta co: X +xy+y’ —4y+1=0<:> X' +1+y(x+y)=4y
(X +D(x+y=2)=y (X +D)(x+y=2)=y
V6iy = 0, phuong trinh thir nh~ét vo nghiém nén hpt v6 nghiém.
Véi y #0, chia tirng vé clia moi phuong trinh cho y ta dugc.

TH2: =0

>0 = V0 nghiém

2
Y e yo2)=2
Hé¢ phuong trinh <
x> +1
(x+y-2)=1
y
_oxt ] . . .
bat =m,x+y—2=2 h¢ phuong trinh trd thanh:
y
m+n=2 m=1
=
mn=1 n=1
x*+1 {y=x2+l
—=1 y=x"+1
Suyra: § y = x=1
{(x D(x-2)=0 j
x+y-2=1 |Lx=-2

=1 =-2
Vay nghiém cua hé phuong trinh la: {x va {x
y= 2 y= 5
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Cau III.

1) Taco: 2°x% =9y* 12y +19 & 2°x* = (3y-2)" +15
+) Néu x 1¢ thi x=2k+1 (keN)
= 2°x? =27 x? = (3+1)F . 2x? = 2x*(mod 3) . Ma x* = 0;1(mod 3)
= 2.4" x> =0;2(mod 3)
Mit khac: (3y—2)* =1(mod3)
Vay x khong thé 13 s6 1¢
+) Néu x chén thi x=2k (ke N")
Ta c6 phuong trinh: 2°°.4* -3y -2)* =15 < (2" .2k -3y +2)(2* 2k +3y-2) =15 (*)
Vi k,yeN" nén 2°2k+3y-2>22k-3y+2 va 2°2k+3y-2>0 nén 2 2k-3y+2>0
22k +3y-2=15 22k +3y-2=5
Do d6 (*)= Y hodc < 4
2°2k-3y+2=1 2°2k-3y+2=3
22k +3y-2=15 2" 2k =8
=
2'2k-3y+2=1 y=3
2k 2k +3y-2=5 {2".2/«:4 {kzl {x:2
= = =

Truong hop 1: { (vO nghi¢m)

2°2k-3y+2=3 y=1 yv=1 y=1

Vay nghiém nguyén duong cia phuong trinh 1a (x;y)=(2;1)

x*+y*+58
Xy

+ Néu trong hai s6 x,y 6 mét s chi hét cho 3.

Do vai tro x, y binh ding , gia st x:3=> xy:3

Truong hop 2: {

* : : k:3
2)Pbat k= ,keN = kxy=x"+ " +58. Ta chirng minh k:12<:>{k_4

Taco: x> +1> +58:xy = x* + 1> +58:3= y> +1:3 =y’ =2(mod3)
Voliviy? 1a sé‘chinh phuong ,

Vi vay ca x, y déu khong chia hét cho 3 ma 3 1a nguyén to.

= (x,3)=L;x* =1(mod3); y* = I(mod3) = x* + y* + 58 = 1+ 1+ 1= 0(mod 3)
=X +y +583=ky=x"+y"+58 ma (x,3)=1=k:3 (1)

+ Néu trong hai s x, y ¢6 mot s6 chia hét cho 2.

Do vai tro x, y nhu nhau, khong mat tinh tong quat gia st x:2 = xy:2
Ta co: x> +y* +58xy = x” +” +58:2 ma x:2,58:2=y’ 2= xpi4

= x’+ > +58:4 vo li vi xi4,y4do x:2,y'2ma 58 khong chia hét cho 4.
Vivay cax,y déu khong chia hét cho 2. ,

=x,ydeulé =x-1,x+1,y-1,y+1 déu chia hét cho 2.

= x*—1=(x—1)(x+1) vd = > —1=(y—1)(y +1) déu chia hét cho 4
=’ +) +58=x" -1+ 1+ 604 = kxy =" +y" + 584

Ma (xy,4)=1dox,yl¢ = k:4

Tu (1) va (2) két hop voi(3,4)=1=k:12 (dpcm)
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Cau lV.

P

1) Theo tinh chat hai tiép tuyén cat nhau, ta c6: CD = CE = ACDF can tai C
0~ 0,
- CFD=%:AFK=1800—CFK=% (1)
Tt gidc AEIF c6 ba goc vudng nén 1a hinh chit nhat > Hinh chir nhat AEIF c6 IE= IF nén
14 hinh vuéng. Suy ra IAB = FAK = 45°
— 0 ~
— AIB =180° — (IAB + ABI) =180° — (45 + Agc) - 180; C
Tur (1) va (2) suy ra: ABI = AFK két hop I4B = AFK = AIAB ~ AFAK (g.g)
X .. 14 FA 4 FEA , 2 v oxo 1A
2) Vi AIAB ~ AFAK nén — =—= —=——(vi FA = EA). Dang thtic nay két hop
AB AK AB AK
v6i didu kién IAE chung, suy ra AAKB ~ AAEI (c.g.c)
AAEI vuodng can tai E nén A4KB vuong tai K. Suy ra duong trung tuyén KM ciling 1a
dudng cao nén KM | AB
Taco: KM | AB,IE | AB,AC 1. AB= KM //IE//AC
=ID 1 BC,AP 1L BC=1ID//AP

Ap dung dinh 1i Talet va hé qua Talet, két hop ID = IE.
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Db _KT _ME_IE _ ip- 40
AP KA MA AQ
= AAPQ can tai A
3) bat ME =x, PQ =y vo1 x>0, y>0
ME EI

= AMEI ~ IF g) =>—=—=xy=r" (1

0 (g2 F - FO y (D

Chu vi AAMQ la:
Covo = AM + AQ+ MO+ AM?* + 40?

:2r+(x+y)+\/(x2 +yz)+2r(x+y)+2r2

Ap dung bt dang thiic cosi cho hai s6 thyc duong x, y ta cé:

Cip = 2r+(x+y)+\/(x2 + Y +2r(x+y)+2r7 > 2r+2\/5+\/2\/x2y2 +2r.2\/5 +2r° (2)
Tir (1) va (2) suy ra: C,,,, = (4+22)r

Dau (=) xay ra khi x =y =r hay EB =3r.

Vay khi EB = 3r thi chu vi tam gidc AMQ nho nhét. Gia trj nho nhét bang (4 +2+/2)r
Cau V.

+ Ta co: Pﬁx{l—(y+z)+(yzz)z}c>4pﬁ[2—(y+z)]2

+ Tir gia thiét ta suy ra duoc: x> +(y+z)’ —2x(y+2z) = (1-x)4yz
+ Nhan théy X +(y+z) -2x(y+z)=(x—y-2z)>20 nén x<1
+ Vi vay:
X H(y+z) —2x(y+z)=(1-x)4yz<(1-x)(y+2)
=X =2x(y+2)<—x(y+z)’ =>x-2(y+z)<—(y+2)°
:>x§(y+z)[2—(y+z)]
+ Suy ra 4PS(y+z)[2—(y+z)]2
bat: 2—(y+z)=t, ta co:
xS(y+z)[2—(y+z)]
x>0 =2-(y+2)>0=0<t<2 (¥
y+z>0

4
Khi d6 ta c6 4P < (2—1)F = 12P < (6—3t).t.t.t£(wj S pY

4 16 64
Déu “=" xdy ra khi6—3t = < ¢ =% (t/m (%))
y=z

;y:Z:

Vay maXPZZ khi va chi khi 2—(y+)c):E S x= !
64 2 4

x=(y+z)[2—(y+z)]
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