SO GD&DT TINH TIEN GIANG Ki THI CHQN HQC SINH GIOI CAP TINH
NAM HOC 2021 - 2022

Man thi: TOAN LOP 9
Thoi gian 1am bai: 150 phut

Bai 1. (5 diém):

1. Cho biéu thirc : P(x) = n - _
¥ £X+\/§ x=1 x—+/x Jx+1

1, 2% 1){1&

]V(')’i x>0,x=#1.

a/ Chirng minh P(x) = b/ Tinh gid tri S =P(Q)+P(2)+...+ P(2021)

g

2. Giai phuong trinh x+,/x+%+‘/x+% :%

2+i2+£=3

y y

X
3. Giai hé phuong trinh

x+—+£:3
y 'y

Bai 2. (5 diém):
1. Trong mit phang toa do Oxy cho Parabol (P):y = x?va duong thang y = 2mx+3
a. Chimg minh (d)ludn di qua diém cé dinh véi moi m

b. Tim m dé (d)va (P)cat nhau tai hai diém phan biét A(x;Yy,);B(X,;y,)thod min
Y, —4Y, =X —4X, +3XX,

2. Véi hai s6 a>1b>1. Chimg minh rang >2. T d6 tim gia tri nho nhat cua

a-1
a’ b?
+
b-1 a-1

Q=

Bai 3. (3 diém):
1. Chtng minh ring tich ctia bon s6 ty nhién lién tiép cong thém 1 1a sé chinh phuong
2. Cho ba sb tu nhién a,b,c sao cho 7a+2b—5c chia hét cho 11. Chung minh rr?mg 3a—-7b+c
cling chia hét cho 11.
Bai 4. (2 diém):
Mot bai kiém tra Toan c6 20 cau héi. Néu hoc sinh 1am ding mot cau thi dugc 5 diém, lam
sai mot cu bj trir 1 diém va khong 1am ciu nao thi khong c6 diém. Biét rang ban An khong
lam dugc mot sb cau va sb diém dat duge 1a 58. Hoi An 1am bao nhiéu cau ding, bao nhiéu
cau sai va khong lam bao nhiéu cau?
Bai 5. (5diém):
Cho hinh thoi ABCD ¢6 AB = AC =2a. Pudng tron tim O ngoai tiép tam giac ABC cat
BD tai E khac B. AE cit CD tai M .

a) Chung minh rang DA, DC 14 tiép tuyén ctia (O) vatinh CM theo a
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b)  Tu M vétiép tuyén MF dén (O) (F thudc (O) va F khac C). DF cit (O) tai K.
Chung minh rang C,0,K thang hang va tinh DF .

EF cit AD tai G va CF cat AE tai H.Chting minh rang tir gidc AGFH noi tiép trong
mot duong tron va GH L BD.

HO VA 181 TRE SINN. oovvvvviiiii sttt e e e e e e e e e e e e e e e e e e e e e e e e e e ee e
So bdo danbh. ....................

LOI GIAI

1 2Jx 1][1&

Bai 1. (5 diém):

1. Cho biéu thirc : P(x):( Jvéi Xx>0,x=1.

iV X1 x—x T Vx
a/ Chimg minh P(x):%— 2 - b/ Tinh gié tri S = P(1) + P(2) +...+ P(2021)
X X+
o Lo gidi
al P(x)= S [1_ Jx J
x(Vxrt)+ o (Vxg)(Vx-1) Vx(Vx=1) )0 Vxet

_ x/;—l+2(x/§)2—x/§—1 (1_ Jx 2(x-1) [1_ Jx J

J—J (V1) (V1)

x(Vx+1)(vVx-1) Jx+1
:i(l_ijzi_i
I x#l) xo xt
b/S=P@Q)+P(2)+...+ P(2021)
22 2 2 2 .2 2 2 2 _ 242022 -2
VI Vil 2 241 V2021 2022 1 2022 2022

2. Giai phuong trinh x+‘/x+£+,/x+i _9
2 4 4

& Loi giai

Diéu kién xé4c dinh x > _71
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1. [1 9 \/ 1 [ 111 9
X+, X+=4 X+ == X+, [ X+—4+2 X+ ==+ ==
2 4 4 4 42 4 4
2
1 1 9 1 1 9, . 1 1
&= X+ X+=4+=| ==X+, [X+=—+==—(VI /[ x+=+=>0)
4 2 4 4 2 4 4 2
2
1 1 9 1 1 3,. 1 1
S| X+ += | == [X+=+===(Vi ,[X+=+=>0)
4 2 4 4 2 2 4 2

= x+£:l<:> x+£:1<:> x:g(nhan)
4 4 4

Vay nghiém cua phuong trinh la X :%

1 x
X' +—=+==3

3. Giai hé phuwong trinh y. ¥

x+—+£:3
y 'y

& Loi giai

Diéu kién y =0

2
x2+i2+—=3 (x+£j X3 @
y Xy - y y
X+—+-=3 1) x_
vy £x+y]+y 3 (2)
Vé cong vé ta duoc:
2 X+_=_3
(x+lj +(x+lj—6=0c>[x+1+3j[x+£—ZJ=O© y
y y y y X+t =2
y

THI1: x+1:—3 thay vao (2) Ta dugc: 5:6<:>x:6y
y y

Véi x =6y thay vao x+£:—3tadu’qc: 6y+£:—3<:>6y2+3y+1=0
y y
A =3"-4.6.1=-15<0(phuong trinh v6 nghiém)
TH2: x+1:2 thay vao (2) Ta dugc: X 1o x= y
y y
Véi x =ythay vao x+£:2taduqc: y+£:2c> Y -2y+1=0(y-1)* =0 y=1
y y

Vay hé c6 nghiém duy nhit x =y =1
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Bai 2. (5 diém):
1. Trong mit phing toa dd Oxy cho Parabol (P):y = x®va duong thing y = 2mx +3

a. Ching minh (d)luén di qua diém cb dinh v6i moi m
b. Tim m dé (d)va (P)cit nhau tai hai diém phan biét A(x;Y,);B(X,;Y,)thod man
y, — 4y, =X —4X, +3XX,
&5 Loi giai
a) Goi M(X,;Y,)la diém cb dinh ma dudng thang (d) luén di qua
Taco: M(X,;Y,) €(d)=y, =2mx, +3< 2mx, +(3-Yy,) =0 Vvm

2%, =0 X, =0
= o = M(0;3)
3-y,=0 3

0
Vay (d)luén di qua diém cb dinh M (0;3) véi moi m
b) Phuong trinh hoanh d6 giao diém cia (d)va(P): x* = 2mx+3 < x* —2mx—3=0(*)
Taco: A'=m?+3>0Vm e Rnén phuong trinh (*) ludn c6 nghiém phan biét véi moi m
Vay (d)luédn cit (P)tai 2 diém phan biét A(X;Y,); B(X,;Y,)
{S =X, +X, =2m
Ap dung VIET: P=Xx=-3

Y, —4Y, =X —4X, +3X X, = 2mx, +3—4(2mx, +3) = X, —4X, +3(-3)

< 2mx, +3-8mx, —12-x, +4x, +9=0< (2m-1)x, -4(2m-1)x, =0

1
o @m-1(x -4%)=0s|" 2
X1:4X2

2

V6i x, =4x, Thay vao P ta dugc: P =4(x,)" =-3 (v0 ly). Vay mzé

2 2

a . a b
> 2. Tudo tim gia tri nhd nhatcia Q = +

Ja-1 slath Q b-1 a-1

& Loi giai

2. Véihaisd a>1b>1.Chimg minh ring

Tac6: a>1nén . Ap dung bt ding thirc AM- GM ta dugc:

a=(a-)+1>2J@-n1= \/% >2(vi Ja-1>0)

Déu “=" xay rakhi a-1=1<a=2

Tacbda>1b>1 Ap dung bat dang thic AM- GM ta duoc:

a® b? . a? b’ ab a b

Q b-1 a-1 b-1a-1 Ja-1ib-1 Ja-1 /b-1
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Str dung két qua cua ¥ trén ta dugce: Vi >2nén Q>2.22=8

a-1 b-1
Vay Gia tri nho nhit cia Q =8. Ddu “=" xay rakhi a=b=2
Bai 3. (3 diém): o , ,
1. Chuing minh rang tich cua bon so tu nhién lién ti€p cong thém 1 1a s6 chinh phuong
& Loi giai

Goi bdn s6 ty nhién lién tiép c6 dang: n;n+Ln+2;n+3 (neN)
Dit tich ciia bon s6 tu nhién lién tiép cong thém 1 1a: A=n.(n+1).(n+2).(n+3) +1
Ta cin chimg minh A 1a 1 s6 chinh phuong.
That vay:

A=n.(n+1).(n+2).(n+3)+1=(n*+3n)(n* +3n+2) +1

A=(n*+3n)*+2.(n° +3n).1+1* = (n* +3n +1)° (neN)

Vay tich ctia bon sb tw nhién lién tiép cong thém 1 1a sé chinh phuong.
2. Cho ba sd ty nhién a,b,c sao cho 7a+2b—5c¢ chia hét cho 11. Chirng minh ring 3a—7b+c
cling chia hét cho 11.

& Loi giai

Taco: 7a+2b—5¢ chia hét cho 11 nén 2.(7a+2b—5¢c) =14a+4b—10c chia hét cho 11
Ma 14a+4b-10c =3a—T7b+c+1la+11b—1lc=(3a—7b+c)+11(a+b—c) chia hét cho 11
Vi 11(a+b—c)i11nén 3a—7b+c ciing chia hét cho 11 (tinh chit chia hét ciia mot tong).
Bai 4. (2 diém):
Mot bai kiém tra Toan ¢6 20 cau hoi. Néu hoc sinh lam dung mét cau thi duoc 5 diém, lam
sai mot cau bi trr 1 di€ém va khong lam cau nao thi khong c6 diém. Biét rang ban An khong
lam dugc mot sO cau va s diém dat dugc 1a 58. Héi An lam bao nhiéu cau dung, bao nhiéu
cau sai va khong lam bao nhiéu cau?
& Loi giai
Goi s6 cAu An lam ding, lam sai va khong lam lan luot la a,b,cvdi a,b,ceN va a,b,c<20.
a+b+c=20
=<:5a-b=58 (1)
c>0
Tacd 58chia 5du 3 va 5a:5nén bchia 5 du 2.
Do b 14 s ty nhién va khong vuot qua 20 nén ta c6 cac trudng hop sau:
+THl: b=2=5a-2=58<a=12.
Suyra c=20-(a+b)=6
+TH2: b=7=5a-7=58< a=13.
Suy ra c=20—-(a+b)=0 (loai do c>0)

+TH3: b=12=5a-2=58 < a=14.
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Suy ra c=20—(a+b)=-6 (loai do c>0)
+TH4: b=17=5a-17=58 < a =15.
Suy ra c=20—(a+h)=-12 (loai do ¢ >0)
Vay a=12;b=2;c=6.

Vay sb cau ban An 1am dung, lam sai va khong 1am 1an luot 13 12, 2 va 6.

Bai 5. (5diém):
Cho hinh thoi ABCD ¢6 AB = AC =2a. Puodng tron tim O ngoai tiép tam gidc ABC cat
BD tai E khic B. AE cit CD tai M.

c) Chimg minh ring DA, DC la tiép tuyén ciia (O) vatinh CM theo a

d) T M Ve tiép tuyén MF dén (O) (F thudc (O) va F khac C). DF cit (O) tai K.
Chung minh rang C,0,K thang hang va tinh DF .

EF cit AD tai G va CF cat AE tai H.Chting minh rang t&r gidc AGFH noi tiép trong
mot duong tron va GH L BD.

& Loi gidi
K A
G
H
B 3 E D
M
C

a) COA=2CAB = 2.45° =90° (ciing chin AC)

Do ABCD la hinh thoi vd AB = AC nén hai tam gidc ABC va ACD déu.

Suy ra DCA = ABC =60° va DAC = ABC = 60°

Do d6 DA, DC la tiép tuyén cua (O).

Ta cO AABC déu vandi tiép (O) c6 BE la dudng kinh nén E la diém chinh gifra cung AC .

Suyra CAE = DAE (g6c 1oi tiép va goc tao bai tiép tuyén va day cung chan 2 cung bang
nhau) Suyra AE la tia phan giac cua CAD

Do AACD déunén AE L CD hay AM L CD va M la trung diém CD.
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Vay CM =%CD =%.2a= a.

b)

Tacé M 1a giao diém 2 tiép tuyén nén MF = MC

Xét tam giac CFD ¢ M 1a trung diém CD nén MF = MC = MD
Suy ra CFD vudng tai F hay CFD =90°

Lai c6 CFK =90° 1a goc noi tiép nén CK 1a duong kinh cua (0).

Suy ra C,0,K thang hang.

Tac6 AABC déu c6 canh 1 2a nén c6 ban kinh dudng tron ngoai tidp R = % 26‘2‘/5 _ Zaf
Suyra CK = 4a3\/§

2
Xét ADCK vuédng tai C ¢6 DK =+/DC?+CK? _\/(2a)2+(4afJ = Zagﬁ.

TacO DFK 14 cat tuyén clia (O) va DC la tiép tuyén cua (O) nén DF.DK = DC?

2 2
Suyra pF =27 __4a 2a7/21

DK 2av21 7
3

c)
Xét tir giac AGFH c6

GAH = DAE = %sd AE (goc tao boi tiép tuyén va ddy cung chin cung AE)
HFE = CFE = %sdéE (g6c 1di tiép chan cung CE)

Ma E la diém chinh giita cung AC nén GAH = HFE

Suy ra tr giac AGFH ndi tiép (goc ngoai bang goc trong khong ké vai no)

Do AGFH noi tiép nén GHF =GAF

Ma GAF = ACF (g6c ndi tiép va goc tao boi tiép tuyén va diy cung cuing chin mot cung)
Suy ra GHF = ACF (2 goc dong vi)

Suyra GH//AC ma AC 1 BD nén GH 1 BD.
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