PHONG GIAO DUC VAPAOTAO PE THI KHAO SAT HQC SINH GIOI LOP 9
HUYEN GIA VIEN Nim hoc. 2023 - 2024
__ MON: TOAN
Thoi gian 1am bai: 150 phut
( Dé thi gom 05 cdu, 01 trang)

Cau 1: (4,0 diém).
_2x+3 xfx - 1 o Hafx

I.Chobiéuthte ~ vx x-+fr xfrsx g4 x>0x21

a) Rut gon biéu thuc P .

b) Tinh gia tri nho nhét ciia biéu thirc P.
1

S = + +...+
> Tinh:  2I+IWZ 3J2+28 7 20242023 + 202342024
Cau 2: (4,0 diém).

J;+JE:&J_1H a+h (J;+J.’:— JL_)

1. Cho ba s6 duong a,b,c thoa mén:

ar(Va- V&) a- e
pe(Jp- o) Vb e

Chung minh rang:
2. Cho d: ¥ =(m" +1x+4 Ty 1 sa0 cho d cit Ox tai A cat Oy tai B ma
a) Sou dat gia tri 16n nhat

b) Khoang cach tir O dén d dat gia tri 16n nhat

Cau 3: (4,0 diém).

1. Giai phuong trinh Xt - x- 4=20x- D= 1

2. Giai phuong trinh nghiém nguyén: X A2xT +3x+2 =y

Céu 4: (6 diém). Cho (O;R) va dudng thing a khong c6 diém chung voi dudng tron.
Piém M bat ki thudc dudng thang a. Qua M ké 2 tiép tuyén MA, MB vé6i dudng tron (A,
B 14 2 tiép diém). Ké OH vuodng goc v6i dudng thang a tai H. ké AB cat OH tai K, cat
OM tai L.

1. Chirg minh rang: OI.OM =OK.OH

2. Chitng minh: khi M chuyén dong trén duong thang a thi AB ludn di qua 1 diém ¢6
dinh.

3. Tim vi tri ciia M d& S0 dat gi4 tri 16n nhit.

Cau 5: (2,0 diém).

1. Cho cac sb thuc duong %2-¢

sao cho @b +bc+ca =1 Ching minh rang:

q L) T 1 -
2abela+b+c) *_:a +ah +h e +cTa

2. Sb nguyén a duoc goi 1a “dep” néu voi moi cach sip xép theo thir ty tiy ¥ cta 100 s6
1,2, ..., 100 1udn ton ton tai 10 sd hang lién tiép c6 téng 16n hon hodc bang a. Tim sb
“dep” 16n nht.

Hét




PHONG GIAO DUC VA PAO TAO

HUYEN GIA VIEN Nim hoc. 2023-2024
- MON: TOAN
Thoi gian l1am bai: 150 phut

HUONG DAN CHAM HSG LOP 9

Cau Pap an Piém
1a. (1,0diém)
PKXDP: x> 0,.\? #]
Ta co:
P _2x+3 N .TJ.‘L_'- 1 i x’ +-J'_1_'
~.|".1_' xX- JT ‘n.-’? +
ree3 Wo- Dadxe1) J(ren)(e- Jr+1)
P = + -
Jx Je(Jx-1) (Jx+1)
P_2.1-+3+.1-+\."1_-+|_.T—J1_-+I 0.75
Jx Jx Nx
11-+3+_1-+J1_-+I— .1-+J_1_-— |
P =
Jx
2 +2:fx +3
rP= —
Jx
2x+24x +3
p="m T J‘-ﬁ 0,25
A .
Cau1l | V%
(4 diém) 1b. (1,0diém)
P :—EI"‘EJJ‘__"‘?’ :2\.';1_ +2 +i :2\,';1_ +i +2
Tacs | FE
Ap dung bat dang thirc AM — GM
2T 422 ’erT-.i =2Jo= P=2Jo+2 05
ta co: Vx Vx
, 2 == 2x=3es x :% ‘
Déu “=" xdy ra khi v chi khi Vx 2 (théa mén didu
kién) 0,5
v =2
Vay gié tri nhé nhat ctia biéu thirc =2+ N dattai 2.
2.(2,0 diém)
Xét sb hang tong quat dang: v6i n 13 sb nguyén duong ta co:
| _ | RGN
(H+I}ﬁ+n\fn+l _JH(HH}(-JHH +JH} B Jnl[n+|} _;’F Jn+| 1,0




DNV T
SHa RN E T s )
1 _2J506- |

245060 24500

1,0

Cau 2
(4 diém)

1.(2,0 diém)

o arb=(a+ B EY = 0 =(Ja+ 2B~ VE)Wa- JF)
b =(2a +B - ) - V)

Chirng minh tuong tu : (vi a>0)

(vi b>0)

1,0

Bién doi1 vé trai ta co :

a+(Va- o) (Ja+24b- e )(Ja- Vo) +(a- V&)

p+(Vo- Vo) (2a+vb- V)b - o)+ (VB - Vo)
Wa- )N +24b-2VE) 7oz
(VB Ve )ava +24b- 24c) b e

Vay dang thtc duge chimg minh

1,0

2.2diém)

~

\ 4

0,25

Cho * =0= V=4 d cit Oy tai B(%:4)

y=0= x=—2 A2 .0)

Cho m 41 dcitOx tai m +1

0A :| :4 |: f'
Tacd : |m'+|| m +l vy 0B =4

0,75

1 1 4 8
S, =—OAOB=— —_4=——_=§
a ' 2 2 m +1 m” +1

Dau “="xay rakhim=0

Vay max Sow =8 1him =0

0,5

b. Xet AO4B vuong tai A, duong cao AH ta co:

0,5




] | 1 1 ] m +2m 42
= + = +y—

OH> 04 o> , 4 Y 4° 16
m* +1
. 16
= 0O =——  _ =§
me +2m+2
= OH =242

Déu “=" xay rakhim =0
Vay khoang céch tir O dén d 16n nhét 1a OH =232 khim =0

Cau
3(4diém
)

1. 2,0 diém)

Diéu kién: * =1 (¥),
v e x- 4 =2{x- afx- 1

Taco = x = 2xfx-14+x-1- 2(x-x-1)-3=0
o G- 1) - 2(e- VFm1)-3=0

0,75

bat ¥~ V¥ 1 =Y phuong trinh tro thanh ¥ 2y-3=0.

5 r:-l
}r' - 2}-‘- 3 :D — (;L"'I‘].)(LF' 3):["::' ‘1

y=3

0,5

+véi ¥ = 1 ta c6 phuong trinh:
X -.,J'r.‘r-_IZ- l = m:_‘rﬂ

= x-1=x +2x+1{vi:x =1)

< x° +x+2 =0(ptvn)

+Véi ¥ =3 ta c6 phuong trinh:
x-x-1=3= Jx-1=x-3=

(x =3

x =3

x-1=x"-6x+9

(x =3

. =
a7 - Tx+10 =0

= r=2e x =3

x =5
Vay phuong trinh ¢6 nghiém * =3.

0,75

2. (2,0 diém) Giai phuong trinh nghiém nguyén; * *2¥ *3x+2=y"

Ta co:

plext =237 +3x 42 :El[.'r-l-%}: +%>U.jl[.‘r+3}'-‘ -3 =4x" +9x+0 =(2x +%}: +

1,0

x =l y =2

=<y <(x+2) mx<y<x+l— y=x+l- ' =l= 0
y=

.
x=-1

0,75

Vay phuong trinh ¢6 2 nghiém: (1:2);(1;0)

0,25

Cau 4
(6,0
diém)

V& hinh dung theo yéu cau chung cia dé:




0,5

1. (2,0 diém) Chitng minh riang: 9/-OM =0K.OH

Ta c6 MA, MB 14 hai tiép tuyén cit nhau cua (O;R)
= MA =MB

Lai c6: OA =0OB

Do d6 OM la duong trung truc ciia doan thaing AB

= MO L AB 51

0,25

0,25
0,25

xet AOTKvaAOHMea
FP‘O.-WC."umg
Bix =BHym =90°
= AOIK ~AOHM (g.g)
o 0K
= — =
OH OM

0,5

0,5

= OI.OM =O0K.OH (dpcm)

0,25

2. (2,0 diém) Chitng minh: khi M chuyén djng trén dwong thiang a thi AB ludn

di qua 1 diém c6 dinh.

Ta co: OI.OM =0OK.OH (cmt)

0,25

Xét ABMO yyong tai B, BI L OM 13 ¢6:
OI.OM =0B* =R’

0,5

Do do:

OK.OH =R*

= 0K :i
OH

0,5

Vi O va H ¢6 dinh nén OH khong doi
= OK khong doi

0,5

Ma K€OH ¢6 dinh =>K co dinh 7
Viay AB di qua K ¢6 dinh khi M chuyén dong trén dudng thang a

0,25

3. (1,5 diém) Tim vi tri cia M dé S0 dat gi4 tri 16n nhét.

Goi J 1a trung diém ctia OK => J ¢ dinh
K¢é IE LOK tai E

Ta c6 : AOIK ¢4 OK khong doi

0,5




S —L ok.e

Taco: 2 vi OK khong déi nén Sox 16n nhat khi IE 16n nhit

1
IE =l =— 0K

Ma 2 (quan hé duong vudng goc va dudng xién, trung tuyén
thudc canh huyén trong tam giac vudng)

0,5

Dau “=" xay ra © E =J = AIKO yyong can tai [
= FoK =45' = AHMO vuong can tai H

Vay S0K [gn nhit = HM =HO

0.5

Caus
(2,0
diém)

1.(1diém) Cho cac s6 thue duwong %7€ sao cho @b +bc+ca =1

5
. Jabcla+b+c) == +a'h’ +b°c +c'a’
Churng minh rang: 0

X t+y +z Exp+yz+zx Ta co:

Str dung bat dang thirc

a'b® +b'c” +c'a’ za'bbe+beca+ciaa’h Zﬁfx'(ﬁb: +he’ + m:)

0,25

Tiép tuc str dung bat ding thirc: SVac - Xo va gia thiét ab +bc+ca =l
@ (a+b+e)
T 71 11

+ -+
co: b e a b c . Tt do suy
a‘b® +b'c* +cta’ z[ﬂfx'(a +b+ E)] :

=abc(a+b+ c'):

[

. ) Y
ab” +bc” +ca =1*+T1*t
a

ra

0,25

Bay gio ta s€ chimg minh:

[m‘x(a+h+|:)] “2abela+bhtc)+2 20 -0t 4520 (t- D(-5)=0

'*Dl!_.ﬂ

(voi t =3abc(a+bh+c)

0,25

Mat khac ta co:

Jabcla+bh+c) =3 ab.ac +bc.ba + ca.ch) <(ab +bc+ E'ﬂ): =l= 0<t =l Suy

a=h=r=

ra dpcm. Dau déing thirc xdy ra khi va chi khi

-

0,25

(|+|20}|m 5050

2. Tong cua ca diy 100 sb la: =

Chia 100 s6 thanh 10 bo 10 s6 lién tiép thi trung binh téng cua 10 bd s6
5050 —505

nayla 10 . Nén ton tai it nhat 1 b6 10 s6 lién tlep c6 tong 16n

hon hoic bang 505. Ta chtirng minh sb a 16n nhét co6 thé bang 505 bang

cach chon ra vi dy ma téng 10 s6 lién tiép bat ky nho hon hodc bang

505, khi d6 moi s6 a 16n hon 505 déu khong théa man.

'..i'l

0,5

That vay, xét cach sép Xép sau: 100, 1,99, 2,98, 3, ..., 51, 50 (Chia
thanh cac cip c6 tong bang 101, viét so 16n ding truoc 10i xep cac cap
canh nhau theo thir tu giam dan ctia s6 16n hon). Néu 10 s6 lién tiép gom
5 cap so nhu vy thi tong 10 s6 nay 1a 505. Néu khong, 10 s6 ndy s&
gdm s6 dau 1a s6 nho hon trong 1 cip va két thuc 13 s6 16n hon trong 1
cap khac. Cac sd nay thudc 6 cip khac nhau la: x, 101 —x, x — 1, 102 —
X, ooy X— 4,105 — X, x — 5, 106 —x Va 10 sb dugc chon la céc s tir 101
— x dn x — 5 (trong diy trén), dé thay tong 10 sb nhu vay 1a 500. Do dé

0,5




tong 10 s lién tiép bat ky déu khong qua 505. Vay a = 505.

Hét




