UBND TINH HA NAM KY THI CHON HQC SINH GIOI LOP 9 CAP TiNH

SO GIAO DUC VA PAO TAO NAM HOQC 2022 - 2023
. Moén: Toan
PE CHINH THUC Thoi gian lam bai: 150 phiit

(Dé thi gom 01 trang)

Cau L. (3,0 diém) Cho biéu thuc

a+1 a\/_ 1 az—a\/5+\/——1

P= VOl a >0,a #1.

Va “ava ' Ja-ala

a) Rat gon biéu thic P.

3 A ‘A 5 A1t A ’ 8 A e . A
b) Tim diéu kién ctia a dé biéu thuc Q = > nhan gia tri nguyén.

Cau IL (4,0 diém)
1. Giai phuong trinh x* —3vx’ —3x> +4x—2 =0.
¥ =y +4x-6y-5=0

V2x+3 +4/2y +2x% +x = 26.

Cau I1L (2,0 diém) Cho parabol (P):y = %xz va hai diém A(-2;2), B(4:8) nam trén (P).

2. Giai hé phuong trinh {

Goi M la diém thay d6i trén (P) va c6 hoanh d6 1a m (-2 <m <4). Tim m d¢ tam gidc
ABM c¢6 dién tich 16n nhat.
Cau IV. ( 2,0 diém) Tim nghiém nguyén cuia phuong trinh (x=2y)(x+2y)+4y =x+x".
Cau V. (7,0 diém) v

1. Cho duong tron (O;R) duodng kinh AB. Goi C la diém thoa man tam gidc 4BC
nhon. Cac duong thing CA,CB cat dudng tron (0) tai diém thr hai tuong tmg 13 D, E.
Trén cung 4B cua (O) khong chita D lay diém F (0< FA< FB). Duong thing CF cit
AB tai M, cit dudng tron (O) tai N(N khong tring véi F) va cit dudng tron (0"
ngoai tiép tam giac CDE tai P (P khong tring voi C).

a) Gia stt ACB = 60", tinh DE theo R.

b) Chung minh CN.CF =CP.CM. , 9

¢) Goi I,H theo thu ty l1a hinh chiéu vudng goc cua F trén cac duong thang
BD, AB. Céc duong thang IH va CD cat nhau tai K. Tim vi tri cia diém F dé biéu

AB BD AD

thire dat gia tri nho nhat.
FH FI FK

2. Cho géc nhon xOy cb dinh va 4 1a diém cb dinh trén Ox. Dudng tron (1) thay

d6i nhung ludn tiép xtic v6i Ox, Oy lan luot tai E, D. Goi AF la tiép tuyén tha hai ké
tr 4 dén (I) (F latiép diém). Chimg minh DF ludn di qua mot diém c6 dinh.
Cau VL. (2,0 diém)

(a+b—1)2 (a—b+1)2 (b—a+1)2 3

Cho 2 s6 duong a,b. Chirng minh: ——+ . + 5 > =
(a+b) +1 (a+1) +b* (b+1) +a* 5
Ho va tén thi smh ................................ SODA0 AANN: ..o
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UBND TINH HA NAM KY THI CHON HQC SINH GIOI LOP 9 THCS

SO GIAO DUC VA PAO TAO NAM HOC 2022 - 2023
DE CHINH THUC ) ~ Mon: TOAN
HUONG DAN CHAM

(Hudng dan cham gom 06 trang)

I. HUONG DAN CHUNG
o Hudng dan cham chi trinh bay so lwoc cde bude gidi, 1oi gidi ciia hoc sinh can lap ludn chat
ché, hop logic. Néu hoc sinh trinh bay cach lam khdic ma ding thi van dwoc diém theo thang
diém twong img.
o Doi vé6i bai toan hinh hoc néu hoc sinh chitng minh c6 sir dung dén hinh vé thi yéu cau phai vé
hinh, néu hoc sinh vé hinh sai hodc khéng vé hinh thi khéng cho diém phdn twong iing.
o Diém toan bai khéng lam tron.
II. PAP AN VA THANG DIEM

Ciu So hrge 16 gidi Piém
Cho biéu thirc
P—a+1+a\/;_l+a2_a a+Va-1 v6i a>0,a #1
Ja  a-+a Ja-aa T
a) Rut gon biéu thirc P. 2,0
3
» a+1 (\/Z) -1 (1—a)(—1—a+\/;) 075
= + + ’
Vo Na(a-1)" Na(i-a)
_a+1+a+ a+1+—1—a+\/2 075
Ja  a Ja ’
a+2JZ+1
—_— 0,5
Ja
L b) Tim diéu kién cia a dé biéu thuc O = % nhan gia tri nguyén. 1,0
3,0
diém) 1 1
Co P=+Ja+——+222 [NJa.——+2=4 (Theo BDT Cési)
Ja Ja
1 )
P:4<:>\/_=$<:>a=1(loa1doa¢l) 0.5
Vay P>4Va>0,a#1.
:>0<%<2:>0<Q<2
\ 2
Do d6 dé QeZ©Q=1<:>P:8<:>(\/;) —6Ja+1=0 0,25
Ja=3-242 |a=17-122 L
= = (thoa man diéu kién)
Ja=3+242  |a=17+12\2 0,25
Véya=17i12\/§ 14 céc gid tri can tim
1. Giai phuong trinh x> —3+/x* —=3x’ +4x -2 =0. 2,0
IL. | Pidukién X’ —3x" +4x-22>0 0,25
4,0 L3 a2 (v 2
diém) Co x —3x" +4x 2—(x 1)(x 2x+2) 025
nén x* —3x* +4x-2>0 x>1vi ¥ —2x+2=(x-1) +1>0Vx
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So luge loi gidi

Pieém

(1) 2(x—1)+(x* = 2x+2) =3,(x = 1)(x* = 2x+2) =0

= 2. 2x—1 —3.,/ 2x—1 +1=0
X =2x+2 x =2x+2

0,25

=
/ x—1
bit ¢ =, [————,1 >0 ta duoc phuong trinh 20 -3t+1=0&

|- =

0,5

1 -1
t=1le | =l — =1 x* —3x+3=0(v6 nghiém)
x —2x+2 x —2x+2

0,25

1 x—1 1 x—1 1
b= N T 5y =5 2 9eir =2

2 X —2x+2 2 x -2x+2 4
& X —6x+6=0< x=3++/3 (thoa man didu kién)
Vay pt ¢6 2 nghiém x =3+3

0,5

X’ =y +4x—-6y—-5=0 1)

V2x+3+42y +2x° +x=26(2)

2. Giai h¢ phuong trinh {

2,0

x>—E

Piéukién {~ 2
=0

0,25

X+2=y+3

(1)<:>(x+2)2=(y+3)2<:>L+2:_y_3

0,5

+)x+2:—y—3<:>(x+5)+y:O vO nghiém

vi (x+5)+y>OVx2—%,yZO.

0,5

+)x+2=y+3< y=x—1 thay vao (2) ta dugc
V2x+3+42(x 1) +2x* +x =26

@(M—3)+(M—z)+zx2+x—21=0

o 2X+3-9  2x-2-2
M+3 M+2

<:>(x—3)( 2 + 2

2x+3+3 J2x-2+2
2

2
< x=3,do +
NV2x+3+3 J2x—-2+2

+(x=3)(2x+7)=0

+2x+7j=0

+2x+7>0Vx>1

0,5

Hx=3=>y=2
Vay h¢ phuong trinh ¢6 nghiém duy nhat (x; y) = (3; 2)

0,25

I11.
2,0
diém)

Cho parabol (P):y =%x2 va hai diém A(—2;2), B(4;8) nam trén (P) Goi M

1a diém thay doi trén (P) va c6 hoanh d¢ la m(—2 <m< 4). Tim m dé tam giac
ABM c6 dién tich 16n nhét.
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Ciu So hge 16 gidi Piém
m2
Co M(m;—j
2
Goi A'(—Z;O),M'(m;O),B'(4;O) 0.5
(AA'+ BB')A'B
S ppa = 2 =30
(A4 + MM ") A'M" (4+m*)(2+m)
Spara = 2 = 4
0,5
(MM '+ BBYM'B' (16+m’)(4—m)
Srppae = 5 = 4
6m’> —12m+72 27 3(m-1)’
S o =Spew — S~ Sygpar =30 4 = 7 _T
7 0,75
SABM < 7Vm
Vay m =1 1a gia tri can tim 0,25
Tim nghi¢m nguyén cta phuong trinh (x—2y)(x+2y)+4y =x+x". 2,0
(x—2y)(x+2y)+4y =x+x' & (x+1)()c2 +1) :(2)/—1)2 1) 0,25
vel= (2y - 1)2 1a s6 nguyén duong 1¢
= (x + l)(x2 + 1) 1a s6 nguyén duonglé 05
= x+1Lx*+1cingléval+x>0 ’
IV. | Giasu (1+x1+x")=d = dlasé le.
(2,0 : .
diém) | Do (1+x):d = (l—xz):d.
- Y- 5 A\ ) 0,5
Lai ¢ (1+x ):d :>[(l+x )+(1—x )J:d =2:d=>d=1(do d 1¢)
Mait khac, (1) = (x + 1)(X2 + 1) 1a s6 chinh phuong.
1+ x,1+ x> 14 2 s6 nguyén tb cung nhau nén 1+ x,1+ x” déu la sé chinh phuong 0,5
Do x°,x” +1 1a hai s6 nguyén lién tiép va cing 14 sé chinh phuong nén x =0
=0
x=0=>-4y"+4y=0 [y |- Vay () =(0:0) hoze (x;y) =(0:1) 0,25
y =
Cho duong tron (O;R) duong kinh 4B. Goi C 1a diém thoa man tam giac ABC
V. (7,0 | nhon. Céc duong thang CA,CB cat duong tron (0) tai diém tha hai tuong ung 1a
diém)

D,E. Trén cung AB cua (O) khong chira D 1dy diém F (0 < FA < FB). Puong
thang CF cat AB tai M, cat dudng tron (O) tai N (N khong trung voi F) va
cat duong tron (O') ngoai tiép tam giac CDE tai P (P khong tring véi C).
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So luge loi gidi

Pieém

a)Gia str ACB = 60°,tinh DE theo R. 2,0
Xét duong tron (O)
- dBFA— sdDNE
BCA=" ; > (Goc ¢ dinh & bén ngoai dudng tron) 07
0 p—
—— 180" —sdDNE —_ —
BCA = SADNE _ 4DNE = 60° = EOD = 60°
AOED c6 OD = OF = AOED cantai O 0.75
Ma EOD = 60° = AODE la tam giac déu ’
= O0D=DFE = ED=R 0,5
b)Chirng minh CN.CF = CP.CM. 1,5
CPE = CDE (2 gbc ndi tiép chin cung CE cta dudng tron (0'))
Ma CBM = CDE (Vi tir gidc ABED ndi tiép duong tron (0))
= CBM = CPE nén tam giac CPE ddng dang voi tam giac CBM 0,75
CE CM
= = == L CECB=CM.CP (1)
CP CB
Tuong tu chirmg minh tam giac CNE dong dang véi tam giac CBF
CE CF
—=——=CE.CB=CN.CF (2) 0,5
CN CB
Tu (1) va (2) suy ra: CN.CF = CP.CM 0,25
¢) Goi /,H theo thir ty 1a hinh chiéu vudéng goc ciia F trén cac duong thing
BD, AB. Cac duong thang /H va CD cit nhau tai K. Tim vi tri cta diém F dé L5
. AB BD AD . ’
bicu thirc + + dat gié tri nho nhat.
FH FI FK
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So luge loi gidi

Pieém

Tt giac BIHF, BDAF noi tiép nén FHK = FAK (= FBD), suy ra tir gidc AKFH

ndi tiép nén }f{K\A = 900.

0,5

Xét ADFK va ABFH c6 FKD = FHB = 90"
va FBH = FDA (Hai gbc ndi tiép cung chin AF cua duong tron (0))
DK BH

— ADFK ~ ABFH = =— === (1)
FK FH

0,25

ID HA
Tuong tu tam giac IDF dong dang véi tam gidc HAF = — = ——
IF  HF

0,25

AK  BI
Tuong tu tam giac AFK dong dang tam giac BFI nén: E = —( )

DK AK _BH BI DA BH BI
1, 2= hay: ——=————
FK FK FH FI FK FH FI
DA BD BH BD Bl BH ID
FK FI FH FI FI FH FI
Ma ID HA DA BD BH HA  AB

a— = —— Su
FI FH e FK FI FH FH  FH

0,25

AB BD AD 24B

yFH FI FK FH

AB BD AD . . ,
nén + + nho nhat khi FH 16n nhat khi F 1a trung diém cung AB

FH FI FK

Va

0,25

2. Cho goc x/O; ¢ dinh va A 1a diém cb dinh trén Ox. Pudng tron (] ) thay d6i
nhung luén tiép xtic véi Ox, Oy lan luot tai £, D. Goi AF 1a tiép tuyén thir hai
ké A tr dén (I) (F la tiép diém). Chimg minh DF luén di qua mot diém cb
dinh.

2,0

o A E X

Kéodai DF cit OI tai J
Chung minh dugc 4 diém A, E, I, F cung thuéc mot dudong tron

0,75

Chirng minh duoc ﬁ = j]E‘ =>4 diém J, F, I, E cing thudc mot dudng tron.

0,75

Do d6 5 diém A4,E, I, F, J cung thudc mot duong tron
Goc AJI =90°=> J 1a diém cb dinh

0,5
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Ciu So hwge 16 gidi Piém
Cho 2 s6 duong a,b. Ching minh:
(a+b—1)2+ (a—b+1)2 . (b—a+1)2 3 0
(a+b) +1 (a+1)+b* (b+1)+a* 5
a+l b+l ’
(b1 Up ) Ua ™Y 3,
() < o+ ——+ =2
(a+b) +1 (a+1 b+1 5
— |+l | —] +1
b a
bat x= a ;Y= b ; Z= !
a+b+1 a+b+1 a+b+1 05
ta duoc b+1:l—l;a+l:l—l;a+b=l—l;
a X b y z
Via;b>0 =x;y,z>0
Talaico x+y+z=1 =0<x; y; z<1
1-2z) 1-2y) 1-2x)
Thay vao (*) ta dugc ( Z) >+ ( y) >+ ( x) 22E
Z2+(1-z) »y+(1-y) x*+(1-x) 5
2 2 2
@42 4Z+1+4y 4y+1+4x 4x+12§
2z2°-2z+1 2y°-2y+1 2x*-2x+1 5 0.5
1 1 1 27 ’
o + + <2’
VL 2z°-2z+1 2y°-2y+1 2x*-2x+1 5
(_22,0 ) 1 9 54 1 o . ,
diem) | Taco ————<—+_—|f—— (*) vé6i moi t thudc khoang (0; 1)
2t -2t+1 5 25 3
18(3t—-1
That vay (*) @%s&rg
2t -2t+1 5 25
18(3t—-1
= ( )+2— 21 >0
25 5 27 -2t+1
18(3t—-1 ‘_
- ( )+18t218t+420
25 5(26* =2t +1)
0,5
9(3r—-1 3t-2)(3¢-1 ’
UER I NEE R
5 2t -2t +1
-2
< (3t-1) 2+23t— >0
5 2t -2t+1
& (3t-1)(18£2 =3t =1)20 vi 21 —2¢ +1> 0V1
= (3t—1)2 (6t+1) > 0 luon ding véi moi ¢ thoamin 0 <z <1
Dau bang xay ra khi tzé
St dung (*) 3 1an cho x;y;z rdi cong timg vé 3 bat dang thirc cing chiéu ta co dicu
phai chung minh. 0.5

L 1
Dau bang xay ra khi x=y=z=§ hay a=b=1
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