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PHONG GD & DT QUAN CAU GIAY PE KIEM TRA CLB VAN HOA LOP 9
TRUONG THCS CAU GIAY VA CHON POI TUYEN HOC SINH GIOI LOP 9 VONG 2
PE CHINH THUC Mo6n kiém tra: Toan

Thoi gian lam bai: 120 phat (Khdng tinh thoi gian phat dé)

C4u 1. (5,0 diém)

X 3 5x+3
+

1) Cho biéu thirc 4 = -=
x—3 x+3 x -9

, Vol x = £3.

a) Rut gon biéu thirc 4;

b) Tim tat ca cic gia tri cia x dé biéu thirc nhén gia tri nguyén khong vwot qua 2.

x+3

2) Cho cac s6 thure a,b,c khac 0 théa man dong thoi cac didu kién o’ +b° =2¢°,

1 1 1

+ + .
2024 2024 2024
b c

b"+c’ =2a’,c’ +a’ =2b°. Tinh gid tri clia biéu thirc: P =

Cau 2. (4,0 diém)

2
1) Giadi phwong trinh sau: ( j =3x" +10x+5.

x+2

2) Cho a,b 1a cac s6 nguyén dwong lén hon 1, a <b théa man b—1 chia hét cho a—1.Goi ¢ 1a

wdc chung 16n nhit ctia a va b. Chiing minh rang ¢ < T
a f—

Cau 3. (4,0 diém)

1) Cho ba s6 tw nhién a,b,c¢ thod man a —b 1a s6 nguyén td va 21¢* = ab+2c(a+b). Chirng minh

rang: 20c +1 1a s6 chinh phwong.

2) Véi cac s6 thuc thoaman 1<a,b,c<3vaa+b+c=35.
a) Tim gia tri nh6 nhitcia A =ab+bc+ca;
a b c

+

b) Tim gia tri lén nhat cta B = + )
) gatn b*+3 *+3 a*+3
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Cau 4. (6,0 di€ém) Cho hinh thang ABCD, AB//CD, AC cat BD tai O. Gia st cac tam gidc A0D va
BOC nhon.Ké DF | AC tai F;CE 1L BD tai E.

a) Chirng minh rang OF.0OA = OE.OB;

b) Ké AX 1L BD tai X;BY L AC tai Y.Ch&ng minh rang XY//EF ;

¢) Goi H,K latruc tAm cia tam gidc A0OD va tam gidc BOC. M 1a trung diém cua HK . Chirng

minh rang: OM L DC.
Cau 5. (1,0 diém)

a) Chirng minh rang ton tai 4 diém trong mat phang sao cho trong tit ca cic tam giac tao thanh ti

cac diém nay c6 ding 4 tam giac can.

b) Chirng minh rang ton tai 5 di€m trong mat phang sao cho trong tit ca cic tam gic tao thanh tir

cac dinh nay c6 ding 8 tam giac can.
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HUONG DAN GIAI CHI TIET

Cau 1. (5,0 diém)

X 3 5x+3
+

1) Cho biéu thirc 4= -=
x—-3 x+3 x -9

,voi x = 13.

a) Rat gon biéu thirc 4;

b) Tim tat ca cac gia tri cia x dé biéu thirc nhan gia tri nguyén khéng vwot qua 2.

x+3
2) Cho cac s6 thuc a,b,c khac 0 théa man dong thoi cac didu kién o’ +5° =2¢7,

1 1 1

+ + )
2024 2024 2024
a b c*

b'+c’ =2a’,c’ +a’ =2b°. Tinh gia tri ctia biéu thirc: P =
Lovi giai

X 3 5x+3 X’ 43x+3x-9-5x-3  x+x-12 (x+4)(x-3) x+4

1)a) A= + — = = = =
A 3 0T (3(=3) (e 3)(r=3) (x+3)(r=3) x+3
VéyA:x+4.
x+3
+4
b) Co: 4 :(x )Z.Détt:x+3(t¢0;6)thi :ttl
x+3 (x+3) x+3 t
2
Néu <-1 thi#+1§0:>t2+t+1£0:> t+l +§SO(V613'I)
x+3 t 2 4
Do vay: €{0;1;2
i x+3 { }
+) 4 :0:>t—Zl:O:t=—1:>x:—4(th6amén)
x+3 t
VLI PN P 1+\/§;1_\/§ Sxe _5+\/§;_5_J§ (thoa man)
x+3 2 2 2 2
2 _1 _7 2 ~
+) =2=2t" =t+1=>tel;— ;= xe{-2;— (thdéaman)
x+3 2 2
—7 -5+
Vay xe{—4;—2;—7; 5_\/5}
2 2
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2) Khong mét tinh tdng quat, gid st b 12 s6 nam gitta 2 s6 a va c.

Céa’ +b°=2c%b" +¢° :2a3:>(a7—b7)+(b5—cs)+2(a3—c3)20 (1)
HNeuazb>c=a -b' 20~ >0;a° - >0 (2)

Tw (1), (2)suyraa=b=c
H)NEua<b<c=a -b' <0’ -’ <0;a° - <0 (3)

Tw (1), (3)suyraa=b=c

Do dé, trong moi trudmg hop taludncé a=b=c=a’ +a’ =2a’ ma a#0. Suy ra:
at+a*=2

(a* +2)(a*-1)=0

(a2+2)(a+1)(a—1)=0

Suyraa=b=c=1hoaca=b=c=-1

Dodé P=1+1+1=3

Vay P=3.

CAu 2. (4,0 diém)

2
1) Giadi phwong trinh sau: ( j =3x" +10x+5.

x+2
2) Cho a,b 1a cic s6 nguyén dwong lén hon 1, a <b théamin b—1 chia hét cho a—1. Goi ¢ 1a

wdc chung 16n nhit ctia @ va b. Chirng minh rang ¢ < b—_i
a [—

Loi giai

2

=3x2+10x+5

1) a) biéu kién xac dinh: x # 2. Ta c6: - =

(x+2)

X’ = (x2 +4x+4)(3x2 +10x+5)
X =3x"+22x° +57x* + 60x + 20

3x* +22x° +56x> +60x+20=0

(3x* +12x" + 627 )+ (10x" +40x” +20x) + (10x” + 40x +20) = 0
357 (7 +4x+2)+10x(x” +4x+2)+10(x* +4x+2) =0

(37 +10x+10)(x” +4x+2) =0
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Do 10> ~4.3.10< 0= 3x* +10x+10 =0 vd nghiém = x’ +4x+2=0 = (x+2) =2=>x=-2+2
(thoa man)

Vay S:{—2J_r\/§}

2) bat a =cm;b =cn thi (m;n):l

Dat b—1=(a—1)k (m,n,k € Z'). Khi d6: cn—1=(cm—1)k = kem—k = k—1=c(km—n)(1)
Doa<b=a-l<b-1=k>1=k-1>0mac>0 =km-n>0=>km-n>1=k-1>c(tir (1))
Do d6 ¢ <k hay c<% (diéu phai chirng minh).

Cau 3. (4,0 diém)

1) Cho ba s6 tw nhién a,b,¢ thod man a —b 1a s6 nguyén td va 21¢* = ab+2c(a+b). Chirng minh
rang: 20c +1 1a s6 chinh phwong.
2) Vi cac s6 thec thoaman 1<a,b,c<3vaa+b+c=5.

a) Tim gia tri nhé nhat cia A =ab +bc+ca;

a N b 9 c
P*+3 A2+3 a*+3

b) Tim gia tri l&n nhit cua B =

Lo gii
1) bat p=a—»b thi p la s6 nguyén to
Ta c6: 21¢” =ab+2c(a+b) = 25¢ =(a+2c)(b+2c)
Goi u =(a+20;b+20)(u € Z*)
Suyra a+2ciu; b+2ciu=a-biu= pu=uell;p}
HNuu=l=a+2c=x";b+2c=y’

Voi (x;y):1:>x2—y2=p=(x+y)(x—y):>x+y:p;x—y=1:>x:p;_1;y:p2_1

2

Licdb 5c=xy = 4 = 20c+1= p° 1a 56 chinh phwong (diéu phai chirng minh).

HNeuu=p=a+2c=px’;b+2c=py
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Voi (x;y):1:>p(x2—yz):p:ncz—y2 =1:>(x+y)(x—y)=1:>x+y=x—y=1:>x:1;y:0
(vo ly)
Vay ta c6 diéu phai chirng minh.
2)a)Vil<a,b,c<3
(a=1)(b-1)(c-1)>
Nén
(a—3)(b—3)(c—

Do d6 (a—1)(b-1)(c-1)2(a-3)(b-3)(c-3)

0
3)<0

abc—ab—bc—ca+a+b+c—1>abc—3ab—-3bc—3ca+9a+9b+9c—-27
2(ab+bc+ca)28(a+b+c)—26:14

Suyra A>7.Dau“="xayrakhividu a=1,b=1c=3
Vay GTNN cia A =7

b) D& c6: (b—1)(b—3)<0=b’+3<4b

Twong tu: a” +3<4a; ¢ +3<4c
a_ . b

+
b*+3 *+3 a’+3

2 2 2 2 2 2
3B=(a+b+c)—( ab bc L _ca jﬁ(a+b+c)—(ab +bc +caJ

Khi dé: B =

. Suy ra:

2 +2 2
b"+3 ¢ +3 a +3 4p  4c  4a

=5—l(ab+bc+ca)£5—1=E
4 4

Do dé 333% hayBS%.Dﬁu“f’xéyrakhividu a=b=1;c=3

Vay GTLN ctia B = %

CAu 4. (6,0 di€ém) Cho hinh thang ABCD, AB//CD, AC cat BD tai O. Gia st cic tam gidc AOD va
BOC nhon.Ké DF 1 AC tai F;CE L BD tai E.

a) Chirng minh rang OF .04 = OE.OB;
b) Ké AX L BD tai X;BY 1L AC tai Y.Chttng minh rang XY //EF ;

¢) Goi H,K latryc tim cla tam giac AOD va tam giac BOC. M la trung diém cia HK . Chirng
minh riang: OM 1 DC.

€9 | www.facebook.com/mathexpress.vn (O] 1900 633551 6



CLB Toan boi dwong MathExpress | | www.mathexpress.vn

Loi giai

N

D \/ ¢
z
04 OB

a) Vi AB//CD nén — =——.Suy ra O4.0D = OC.OB(1)
oCc 0D

oD oOcC
. _— D E: F. 2
AODF » AOCE(g.g) = oF = OF Suy ra OD.OE = OF OC(2)

T (1), (2) = 0A.0OD.OC.OF = OB.OC.OD.OE Suy ra OF .OA = OE.OB (diéu phai chirng minh)

b) Vi AXB =90° nén AAXB vuéng tai X, canh huyén 4B.Suyra 4,X,B cung thuéc dwong tron

dwong kinh AB. Twong tw, 4,7, Bcung thuoc duwong tron dwong kinh AB.

Do d6 4,X,Y,B cung thudc dwong tron dwong kinh AB. Nén AXYB la t giac ndi ti€p. Suy ra
OXY = @(3) (hai géc ndi tiép ciing chin cung BY)

Twong tw, DFEC 1a tir gidc noi ti€p. Suy ra OEF = @(4) (hai géc ndi tiép cung chin cung ]?13)
Vi 4B//CD nén OAB = OCD(5)

T (3), (4), (5) = OXY = OEF => XY//EF (didu phai chtrng minh).

c) C6 H lagiao diém AX va DF

Va K la giao diém BY va CE

Goi Z, N lan lwot la trwec tAm AOAB,AOCD Suy ra OZ L AB;ON 1. CD ma AB//CD
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Suyra O,Z,N thinghangva ON L CD(1)

Vi AX//CE nén HZ//NK

Twong tw: KZ//HN

Suy ra HNKZ 1a hinh binh hanh

Do d6 M ciing la trung diém NZ (2)

T (1), (2) suyra OM 1 DC (diéu phai chirng minh).
C4u 5. (1,0 diém)
a) Chirng minh rang ton tai 4 diém trong mait phang sao cho trong tit ca cic tam giac tao thanh ti

cac diém nay c6 ding 4 tam giac can.

b) Chitrng minh rang ton tai 5 di€m trong mat phang sao cho trong tit ca cic tam gic tao thanh tir

cac dinh nay c6 ding 8 tam giac can.
Lo giai

a) Xét4 diém A4,B,C,D tao thanh 1 hinh vudéng A B

Vay c6 4 tam giac can la AABC,AABD,ABCD,AACD suy ra diéu
phai chirng minh.

b) Goi O la giao diém cta 2 dwong chéo AC, BD cua hinh vudng
ABCD .Khi d6, 5 diém A4, B,C,D,0O thod min dé bai. Thit vy, do

A4,0,C va B,0,D thing hang nén chi c¢6 dung 8 tam gidc dwoc

tao thanh tir 5 diém nay, dé la:
AABC,AABD,ABCD,AACD,AAOB,ABOC,ACOD,ADOA vaca 8

tam giac nay déu la tam giac can (diéu phai chirng minh).
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