SO GD&DPT HA NAM Ki THI CHON HQC SINH GIOI CAP TINH
NAM HOQC 2021 - 2022

Mon thi: TOAN LOP 9
Thoi gian lam bai: 150 phut

Cau l. (3,5 diém)

\/z+ﬂ.wz+ X’ _J(z_x)ﬂ
4+ﬂ '

Tim diéu kién ciia X dé Q xac dinh va rat gon Q.

1. Xét biéu thirc Q =

2. Xét da thirc bac bdn P(x)=x"+ax’+bx*+cx+d, (véi a,b,c,d eR) thoa man
P(-1)=3, P(3)=19 va P(5)=51. Tinh gi4 trj cia T = 3P(~2)+5P(6).
Cau 1. (4,0 diém)

1. Giai phuong trinh: v10x—5 +~/5x* +5 = [9x(x + 2).

3 3
X =1l+y-—-X+X
2. Gidi hé phuong trinh: { ) " Y TXEY
IXy+y—-x=17

Cau 111. (2,0 diém) Trong mit phang véi hé truc toa do Oxy, cho Parabol (P):y=x* va
dudng thang d :y=2(m-1)x—-m?, voi m 1a tham sb. Tim cac gia tri nguyén cia m dé d
cit (P) tai hai diém phan biét lan lwgt c6 hoanh dd X,X, théa man
. +2(m-1)x, <3m?+20.
Cau IV. (1,5 diém) Tim cac sé nguyén x, y thoa min 2* +33=y?,
Cau V. (7,0 diém) Cho tam giac nhon ABC (AB < AC) ndi tiép dudng tron (O), ngoai
tiép duong tron (I) Puong thing Al cit (O) tai diém th hai 1a M . Puong tron (I) tiép
xuc v6i hai canh BC, CA 1an luot tai hai diém D va E. Goi T 1a giao diém cta hai duong
thang Bl va DE.

1. Chirng minh MB = MC = MI .

2. Chimg minh t&r giac AITE noi tiép duong tron.

3. K¢é duong kinh AP cua (O) va duong cao AH cua tam giac ABC . Puodng thang
MP 1an luot cit hai duong thang AH,BC tai hai diém N, K. Ching minh MI? = MN.MK .

4. Puong thing Pl cdt (O) tai diém thir hai la Q, hai duong thing AQ va BC cit
nhau tai diém S . Ching minh rang néu chu vi cia tam giac ABC bang 3BC thi | 1a trong
tam cua tam gidc AKS.
Cau VL. (2,0 diém) Xét a,b,c 1a ba sb thuc duong thoa man abc =1.

b? c? a’
(ab+2)(2ab+1) " (bc+2)(2bc+1)  (ca+2)(2ca+1)

Chtng minh rang: > %
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_ UBND TINH HA NAM KY THI CHON HQC SINH GIOI LOP 9 THCS
SO GIAO DUC VA PAO TAO NAM HOQC 2021 - 2022
. ; , Mo6n: TOAN
PE CHINH THUC
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(Huwdng din cham gom 06 trang)

Cau So lwgre 10i giai Pié¢m
\/2+\/4—x2.[\/(2+x)3 —\/(2—x)3}
1. Xét biéu thic Q = . Tim diéu kién cua X
4+~4-x° 20
dé Q xac dinh va rat gon Q.
4-x*>0 x> <4
Diéu kién x4c dinh: {2+ x>0 < {x>-2=-2<x<2. 0,5
2-x20 X<2
\/2+\/4—x2.(\/2+x—\/2—x)(4+\/4—x2) 05
pP= )
4++4—x?
:%\/4+2\/4—x2.(\/2+x—\/2—x)
0,5
ﬁ\/(\/2+x+\/2 x) .(\/2+x—\/2—x)
1. (3,5
diém) ﬁ(\/2+x+\/2 x)(\/2+x J2- x) .y
1 )
= 2x=+/2X.
V2
2. Xét da thuc bac bén P(x)=x"+ax’+bx’+cx+d, (véi a,b,c,d eR) thoa L
mén P(-1)=3, P(3)=19 va P(5)=5L1. Tinh gia tri cia T =3P (~2)+5P(6). ’
Pa thuac f (X) =2%x*+1 théamin f (—1) =3 f (3) =19 va f (5) =
Xét da thire Q(X)=P(x)- f(X) 1a da thic bac bbn c6 cac nghiém x=-1,x=3 | 0.5
va x=5
Nén Q(x)=(x+1)(x—3)(x-5)(x—m) 05
= P(x)=Q(x)+ f (x)=(x+1)(x=3)(x=5)(x—m)+2x* +1 ’
P(-2)=35(m+2)+9=79+35m
P(6)=21(6—m)+73=199-21m 0,5
Vay 3P (-2)+5P(6)=3(79+35m)+5(199-21m)=1232.
1. Giai phuong trinh: v10x—5 +5x +5 = [9x (x +2) (¥). 2,0
.| pidukien: x> =
(4,0 2
diém) (*)@\/g(\/2x—1+\/x2+1):3\/x2+2x 0,5
bat a=+2x-1Lb=vx*+1 (a>0,b>0) = a’®+b? = x* +2x
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So luge loi giai

Pieém

Phuong trinh < +/5(a+b)=3va? +b? :>5(a+b)2 =9(a2 +b2)

2a=b

< 2a’-5ab+2b’ =0 < (2a—b)(a-2b)=0 C{a—Zb

0,5

+) 2a=b < 24/2x-1=Vx*+1 < 4(2x-1)=x" +1

& X2 —8x+5=0 < x=4++/11 (théa man).

0,5

+) a=2b < 2x-1=2Jx" +1 e 2x-1=4(x* +1)
< 4x2 —2x+5=0 (v nghiém).

Vay § ={4+11}.

0,5

XC+y =1+y—x+xy (1)

2. Giai h¢ phuong trinh: .
IXy+y—-x=7 (2)

2,0

+) (2)= y—-x=7-T7xy thay vao (1) ta duoc x’+y> =8—6xy
<X +y +6xy-8=0 < (x+ y)3—8+6xy—3xy(x+ y)=0
< (x+ y—2)[(x+ y)2+2(x+ y)+4}—3xy(x+ y—2)=0

0,5

o (x+ y—2)(x2+y2+4—xy+2x+2y):0

X+y-2=0
=N
X+ Y2 +4-xy+2x+2y=0

0,5

+) X+y-2=0=y=2-x thay vao (2), ta dugc 7x(2—X)+2-2x=7

x=1l=>y=1

S TX2-12x+5=0< 5
X:7:>y:7

0,5

+) X+ Y +4—xy+2x+2y=0
<:>(x—y)2+(x+2)2+(y+2)2 =0 < x=y=-2 (khong thoa man (2)).

Vay h¢ phuong trinh ¢6 hai nghiém Ia: (1; 1) va (;%) :

0,5

1.
(2,0
diém)

Trong mit phing véi hé toa do Oxy, cho Parabol (P):y=x* va dudng thing
d:y=2(m-1)x—m?, véi m la tham so. Tim céc gid tri nguyén cia m dé d cat
(P) tai hai diém phan biét lan luot c6 hoanh d6 x,X, théa man
X, +2(m-1)x, <3m* +20.

2,0

Xét phuong trinh hoanh d¢ giao diem: x* =2(m-1)x—m?

< x2=2(m-1)x+m*=0 (*)
d cét (P) tai hai diém phan biét < phuong trinh (*) c6 hai nghiém phén biét

<:>A’:(m—1)2—m2 >0

0,5

1
= (1).

em<s (1)

Goi X, X, 1a hoanh d giao diém cua d va (P) = x +X, =2(m-1)

2

va x> =2(m-1)x,—m

0,5

Tacod x; +2(m-1)x, <3m’+20 < 2(m-1)(x, +X,)—m* <3m*+ 20

0,5
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Cau So lwgre 10i giai Pié¢m
& 4(m-1)"-m?<3m*+20 &> m>-2 (2)
Kéthop (1) va (2) suyra—2£m<%. 05
Vi m 1a s6 nguyén me {-2,-1,0}. ,
Tim céc sd nguyén X, y théa man 2* +33=y?. 1,5
+) Ta nhan thay x =0 khong thoa man.
+) Néu x <0 thi 2 1a s6 khong nguyén nén 2* +33= y? (véi yeZ).
+)Néu x=2k+1 (keN) thi 2* =2 chia 3 du 2 nén 2" +33% y*(véi yeZ 0
) (vi binh phuong cua mét s6 nguyén chia 3 du 0 hoac 1).
v +)Néu x=2k(keN"), taxétvoi y >0 thi 2 +33 =y’
(L5 | o (y-2)(y+2-)=33=1.33=-311 & {y—zi 1 hose {y—zt =3 0
diém) y+2¢=33 y+2“ =11
k=4 X=8
{y =17 {y =17
k=2 | (x=4" 05
{y=7 {y=7
Vay 6 bbn cap sé (X;y) nguyén can tim 1a (8;17);(8;-17);(4;7);(4-7).
Cho tam gidc nhon ABC (AB < AC) ndi tiép duong tron (O), ngoai tiép duong
tron (1). Puong thang Al cat (O) tai diém thir hai la M . Puong tron (1) tiép 70
xuc voi hai canh BC, CA lan luot tai hai diém D va E. Goi T 1a giao diém cua
hai duong thang Bl va DE.
1. Chirng minh MB =MC =MI . 1,75
Taco AM la phan giac cua
BAC = BAM =CAM
— sdBM =sdCM = MB = MC (1)
0,5
V.
(7.0
diem)
MBC = MAC (:%de/lE) — MBC = MAB
Lai c6 Bl la phan giac ciia goc ABC = ABI = IBC 05
= MBI = MBC +CBI = MAB + ABI
Ma MIB = MAB + ABI (tinh chit goc ngoai ctia tam giac)
= MBI = MIB = AMBI cantai M = MB=MI (2) 0,75
Tu (1) va (2) suy ra MB=MC = MI (dpcm).
2. Chimg minh tr giac AITE noi tiép duong tron. 1,75
Taco CD va CE la hai tiép tuyén ciia (1) = ACDE cén tai C 0,5
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So luge loi giai

Pieém

— CDE = CED = - (180° - ACB)
2

Trong ATBD, c0 TBC + BTD = EDC (tinh chit goc ngoai tam giac)

Ma BI 1a phan giac cua ABC :'@:%@
1 1= =
:>—(180°—ACB):—ABC+BTD
2 2

. 570 - 2/ 180"~ (ACB-+ ABC) |- BAC - IAE

0,75

Ma BTD + ITE =180° = EAI + ITE =180°.
Vay tir gidc AITE ndi tiép duong tron.

0,5

3. Ké duong kinh AP cta (O) va dudng cao AH cua tam gidc ABC . Duong
thang MP lan luot cit hai dudng thang AH,BC tai hai diém N, K . Ching minh
MI? = MN.MK .

2,0

Tacé AP la duong kinh cia (O) = PAC + APC =90°
Ma APC = ABC (:%sdAE):P/AEHTEE:goO

Lai c6 BAH + ABC = 90° = PAC = BAH

0,5

Vi Al la phan gi4c ciia BAC = NAM = PAM

Mt khac AM | NP = AANP céntai A vad MN =MP (3).
Goi Al cat BC tai L

Tacoé MCL = MAC (= MAB) = AMCL ~ AMAC (g-g)

= MC? = MAML (4)

0,5

Tac6 WK = 2sd(BM ~CP ) = £aip = VAP

= AMAP ~ AMKL (g-g) = MAML = MP.MK_ (5)

0,5

Tir (3),(4) va (5) = MC? = MN.MK , ma MC = MI
Vay MI2 = MN.MK (dpcm).

0,5

4. Dudng thang Pl cit (O) tai diém tht hai la Q, hai duong thang AQ va BC

cat nhau tai diém S . Chimg minh rang néu chu vi ctia tam giac ABC bang 3BC
thi | la trong tdm cua tam giac AKS.

15
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Cau So lwgre 10i giai Pié¢m
AINK , c6 IM L NK va MI? = MN.MK (chtrng minh trén) = NIK = 90°
Lai c6 AH 1 BC = NHK =90°
Suy ra t& gidc NHIK noi tiép = IHK = INK
Ma INK = [PM va QAM = QPM  (~5dQM ) 0
= IHK = QAM , mit khac THK + IHS =180° = QAM + IHS =180°
— AIHS 1a tir gidc noi tiép = AIS = AHS =90°
Goi U 1a trung diém ciia AS = AAUI cantai U = UAI = AlU
Ta lai co INK = MIK (cung phu véi @)
— AIU = MIK nén ba diém U,1,K thing hang hay diém | UK . 0,5
Bl 1a phan giac cua KB\I_:>E:ﬁ
IL LB
AL 1a phan giac cua @:EZ AB = LB = AB = AB
LC AC BC AB+AC 2BC
(Vi AB+AC+BC =3BC = AB+AC =2BC) 0,25
= LB ziAB IA =2.
2 L
Ap dung hé qua ctia dinh 1y Thales, trong tam giac ASL vdi cat tuyén UIK
UA KS IL :
TacO —.—.—=1= KS =2KL hay L Ia trung diém cua SK.
0s KL 1A y g 0,25
Vay | latrong tam cua tam gidc AKS (dpcm).
Xét a,b,c 1a ba sb thuc dwong théa min abc=1. Chimg minh ring:
b? . c? . a’ 1 2,0
(ab+2)(2ab+1) (bc+2)(2bc+1) (ca+2)(2ca+l) 3’
Chtng minh (x+2)(2x+1)§%(x+1)2
© 4(2x° +5x+2)<9(X* +2x+1) & (x—-1)" 20 (ludn ding), dau “="khi x =1.
Ap dung két qua trén, ta c6 (ab+2)(2ab+1)< %(ab +l)2 05
vIL | o b* LA _ B
(2’0 (ab+2)(2ab+1) 9 (ab+]_)
diém) c? 4 ¢
Tuong tu ta cling c6: >—, = va
(bc+2)(2bc+1) 9 (bc+1)
a’ 4 a’
z—. 2 0,5
(ca+2)(2ca+l) 9 (ca+l) ,
2 2 2 2
=VT >— b2+ C2+ a2>i(b ¢ a]
9| (ab+1)" (bc+1)” (ca+l)” | 27\ab+1 bc+1 catl
2
<::>VT2i y .z X (Vma_i b:l;c:i) (1) 0,5
27\ z+X X+y Yy+z y z X
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So luge loi giai

Pieém

Chtrng minh y + Z + X ZE (2)
Z+X X+y y+z 2

2 2 2
z X X+Yy+1z
y . + > XY

0,5

N > (3).
Z+X X+Yy Yy+1z 2
2 2
Ap dung AM —GM , ta c6: Y JIEXL . 2
Z+x 4 X+Yy
Suy ra (3) ludn ding
4 9 1
=VT >—.— == (dpcm).
2774 "3 {9
Dau “="khi a=b=c=1.
----- HET-----
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