SO GIA0DYC VA PAO TAO KY THI CHQN HQC SINH GIOI TiNH LOP 9

HA TINH NAM HOQC 2023 - 2024
PE THI CHINH THU'C Mén thi: TOAN

L PHAN GHI KET QUA (10 diém, thi sinh chi cdn ghi két qud vio t& gidy thi, méi céu 1,0 diér

‘-
Cau 1. Tinh gié trj cta bibu thitc P== ‘1’;’ *;: :162"“2.&& x=35+2413 +35-2413.

Cau 2. Cho dudmg thing (d): y=(m—1)x+3. Tim tt ca céic gid trj cia m dé dudmg thing (d) cit
truc Ox, Oy l4n lugt tai hai diém A va B sao cho tam giéc AOB vubng cén.

Ciu 3. Cho diy sb dugc xéc djnh béi u, =1; um_=u,,+;(:Tl),nzl,neN.Tirﬁ1giéui thg »

Céiu 4. Ban Ha 1am m0t bai thi gdm 20 céu héi. M&i cAu tra 13 diing dugc 5 diém, m8i cdu trd 14 sai
bgtr& 1 diém, m3i céu bd qua khéng tré 11 dugc 0 diém. Tinh sb cAu tra & ding, s6 céu trd 1&i sai,
s6 clu bd qua kh6ng tra 1di cia ban Ha, biét ring ban Ha dugc 57 diém.

a(3a* +4b*) = be 4t

( g ) . Tioh gid trj cda P=28 2
b(a* +35*) =2ac b'+3a
Chu 6. Cho hinh v&, biét ring AE = 2, ED = 3, CB = 6. Trong 46 AB va
CD cing vudng gbc véi AD tai A va tai D. Tim 4 dai dogn BE.
CAu 7. Tim nghi¢ém nguyén ciia phuong trinh

x? =3y% +2xy-2x-10y +4=0.

Cau 8. Gidi phuong trinh (x+6)’ -8Jx’ +3x =33.
Cfu 9. Cho tam gidc ABC c6 dudmg cao AH, dudng phéin gi4c trong AD
sao cho AC-AB=36cm, DC-DB=24cm.Tinhgidtrj HC-HB.
Ciu 10. Cho a,b,c 14 c4c s6 nguyén duong thda man a+b+c =100
Tim gi4 trj 16n nhét va gi4 trj nhé nhit cia biéu thic M =a* + b5 +*.
IL PHAN TU LUAN (/0 diém, thi sinh trinh bay l6i gidi vao to gidy thi)
Ciu 11. (4.0 diém)

. (1.0 diém) Cho hai s§ nguyén duong a,b théa man a* —4b +1 chia hét cho (a-25)(26-1).
Chimg minh |a - 25| 12 s chinh phuong.

Ciu 5. Cho céc sé thyc a, b,c théaman ab# 0 va{

4x* -3y)=9x+(y+3 \/ 3
b. (3.0 diém) Gidi h¢ phuong trinh A p)=Sx+{p43)Vr+ "
32 =2y +1=Tx+2Jx+1

Ciu 12. (4.0 diém) Cho dudng trdn dudng kinh BC, A 12 mft diém thufc dudmg trdn (A khic B va
C), k& AH vubng géc véi BC tai H. Goi M, N I4n lugt 13 tim dudng trdn ngi ticp cia céc tam gidc
AHB v AHC, Pudng thing MN cit AB, AH, AC l4n lugt tai I, E, K. Dudng thing AN cét BC tai D.
a. Chimg minh tam gi4c ABD cén.
b. Chimg minh ME.NK = MIL.NE.
Ciu 13. (2.0 4iém) Cho a,b,c 1 céc sb thyc khéng m va a* +b* +¢? =4. Tim gi4 trj nho nhét cia

. a b c
biéu thirc P

—Hét—



SO GIAO DUC VADAO TAO KI THI CHON HOC SINH GIOI CAP TINH
HA TINH LGP 9 NAMHOC 2023 - 2024
PE CHINH THUC MON TOAN
Thoi gian lam bai: 120 phit

Loi gidi: Nguvén Ngoc Hing — THCS Hoang Xuin Hin — Pvc Tho - Ha Tinh

I- PHAN GHI KET QUA (THi sinh cli can ghi két qua vdo to gigv thi)
X —--h +x2+6x+12

x —2x+12 '
Gaiy. Taco x* =10+ 3x3((5+ 2413 ) (5-2413) & x* +9x 10 =0 & (x~1)(x*+x+10) =0

Vi x3+x+10>0:>x=1_Dodép=§

Ciul. Cho x =35+ 7\!'1_3_ +\(< "-Jl_a_ Tinh gid tri cua biéu thiec P =

Cau 2. Cho duong thang (d):y=(m—-1)x+3. Tim tat ca cdc gia tri cua tham sé m de duong thang
(d) cat truc Ox. Ov lan lwot tai A va B sao cho tam giac OAB la tam gidc vudng can.

Goi . Néum = 1 thi (d) song song voi Ox.

\
\ 31- ; B(0:3). Dé tam giac OAB vudng can thi OA = OB
S

-3 I=1
= =l m-l|= 1c>|-m (m

m-—1 lm-1=-1 Lm 0

Cau 3. Cho day s6 dwoe xdc dinh boi u; =1; u_; =u_ + @al) véi n €N Tinh gid tri cia u,, .
n(n
Goiy.Tacou,,=u, +1—L=>u,-l+l—l=> -1+1—-1-+l—l;...;
n n+l 12 : E-27-2 3
1 4 .4 A 1 1 1 4047

U'\'\4-1 —-—+—-—+ + __—2

1 22 3" 2023° 2024 2024 2024 _

Ciu 4. Ban Ha lam mét bai thi gom 20 cau hoi. Mdi cau traloi ding dwoc 5 diém, mdi cau tra 16i sai
bi trir 1 diém. mdi cau bo qua khong traléi dwoc 0 diem. Tinh s6 cau traloi ding. sé cau tra 1oi sai. s6
cau bo qua khong tralcn cua ban Ha, biét rang ban Ha dwoc 5 7 diém.

Goi y. Goi 56 cau Ha tra 1oi ding 1a a, s6 cau traloi sai lab.

VoiabeN 1<a=<20;:0<b<20vaa+-b<20.

Tacé 5a—b=57T&b+2=5a-55=(b+2):5=>b+2€ {510;15} & be {3:8:13}

Véib=3=2a=12;:Véi b=8=a=13;Véi b=13=a=14

Vi a=b <20 nén Hatraloi ding 12 cau, traldi sai 3 cau va bo qua 5 cau.
) ) ‘.a(3a2+4b2 |=bc
. Cho cac so thwc a, bthoaman ab =0 va - X . .
|b(a’+3b%) =2ca

@)
>
=

th

2a* +b°
b4

Tinh gia tri cua biéu thirc P = .
+3a

"a{"a2 +4b” |=be [l’az(3a2 +4b” | = 2abe
Goiy. Vi ab=0 nén L= R .
‘b[a +3b%)=2ca llb‘(a‘+3b‘j=2abc

=2a’(3a’ +4b’ | =b’(a’ +3b’ | = 6a’ +7a’b? —3b* =0 & (3a’ —b’|(2a” +3b* ) =0



2a* +9a* -1

9a* +3a° ~ E

Ciau 6. Cho hinh v&, biét rang AE=2.ED=3,CB =6.
Trong d6 AB va CD cung vuong goc voi AD tai Avatai D.
Tinh d6 dai doan thang BE.
Goiy. Ke BH L CD tai H. Dé thay ABHD la hinh chit nhat
=BH=AD=2+3=35. Ap dung dinh li Pythagore.

tacé HC=+BC*-BH® =+6°—5% =-/11_ Vi EDC=90°
nén EC1a dwong kinh, suyra EBC =90° =ABH = ABE =HBC = AABE < AHBC

=3’-b'=0=b’=3a'=P=

2 2
BE _AE _ pp AEBC_26 1211
BC HC HC i1 11

Cau 7. Tim tat ca cac nghiém nguvén cua phwong trinh
x2-3y?+2xy-2x-10y+4=0.
Goiy. Taco x° =3y  +2xy—2x—10y+4 =0
Sxl+y +1+2xy-2y-2x —4y' -8y—4+T7=0 (x +v-1) —4(y+1) =-7

[(x+y-1)=2(y+)|[(x+y-1)+2(y+1) |=-T & (x -y =3)(x +3y+1) =—7

i [x—y=-3=-T7 _g’x—y=—4©_(x=_3
Clx+3y+1=1  {x+3y=0 |y=1
s [x—y-3=1 [x—y=4 cbfle
= '~x+3y+1=-7 [_x+3}'=-8 br=-3
- [x=y=-3=-1_ [x-y=2 c}fx=3
. .‘\x+3},’+1=7 .[_x+3y=6 Lr:l
o [x—y-3=7 @J’x—f,r:]o <:>sz7
Tlx43y+1=—1 |x43y=-2 " |y=-3
| 1=-1"| 2" |

Vay (x:y)e{(=3:1):(L=3):(3:1):(7:-3)}

Ciu 8. Tim tat ca cac nghiém cua phwrong trinh {x+6]:—8\m=33.
Goi y. DKXD: x = 0. Phwong trinh trong dwong x:+12x+3—8m=0
Dit Jx2+3=223; +x =b20.Tacé a>+12b* —8ab =0 (a—6b)(a—2b) =0
Néta=6b=x’ +3=6x ©x —36x+3=0x=18+5321
Xéta=2b=qx ' +3 =2k ©x’—4x+3=0=x=Lx=3
Déi chiéu PKXD ta cé tap nghiém S= {18—@; 18+,321:1: 3;}

Cau 9. Cho tam giac ABC co dwong cao AH. dwong phan giac trong AD sao cho AC-AB=36 cm
DC-DB =24 cm . Tinh giatri cua HC-HB .
Goiy. Dat AB=x.DB=ythi AC=x-36. DC=vy+24

Theo tinh chit dwong phan giac ta co A
AC CD x+36 v+24 "
= = = < 2x =3y
AB DB ¢ v
Lai c6 AH® = AC* —HC’ = AB* -HB’ BH D C
< AC? - AB* = HC? -HB’

< (AC-AB)(AC+AB)=(HC-HB)(HC+HB)



36(2x+36) 36(3y+36)

< 36(x+36+x)=(HC-HB)(2y+24) & HC-HB=
' ' 2y +24 2y+24

=54

Vay HC-HB =54cm
Cau 10. Cho cac songuveén dwong a, b, cthoaman a+b+c=100.
Tim gi4 tri nho nhat va gia tri 16n nhat cua biéu thitee M =a* +b* +¢* .

Goiy. Giasit 1<a<b<c<98 Khidé 100=a+b+c=<3c e z%o.
Vi c nguveén dwong nén c = 34

T {a+b+c):+[a—b]j+(b—c)2+(c—a): |
Vil£a=b=c=98 vac=34 nén ’

(a=b) +(b=c) +(c=a) 2P +P M3 100 +2_ 3354

(a—b) +(b—c) +(c—a) <97 +97* =M < 1002;2'972 —9606

Vay GTNN cua M 1a 3334. Dat dwoc khi (a:b;c) la cac hoan vi cua (33;33;34)
GTLN cua M 1a 9606. Dat diroc khi (a;b:c) la cac hoan vi cua (1:1;98)

II- PHAN TU LUAN (T%i sinh trink bay 167 gidi vio t& gidv thi)
Ciu 11. a) Cho hai s6 nguyén dwong a, b thoa man a’—4b+1 chiahét cho (a—2b)(2b-1).
Chiing minh rang |a—2b| 1a s6 chinh phuong.
, (x(4x%=3y)=9x+(y+3)f5+3
b) Giai hé phwong trinh ‘ l v ( )
[3x° —2y+1=Tx + 20z +1

Léi gidi.a) Tacd (a* —4b+1):(a—2b)(2b-1). Dat a’—4b+1=k(a-2b)(2b-1). ke Z

Suyraa —4b’ +4b’—4b+1=k(a—2b)(2b-1)
& (a—2b)(a+2b)+(2b-1) =k(a—2b)(2b—1) < (2b—1)" =(a—2b)[k(2b-1)—(a+2b) |
Goi (ie(2b=1)—(d2v) .2 2p)= 4 { (PP D) ~(a+20):d
|(a=2b):d
Vi [2b-1]:=(a-2b][k(2b-1]-(a+2b):| nén (2b—1):d*=(2b-1)id
o [(2+ 25 :d  =2:d.Vi2b-1laséléenénd=1.
[(a=2b):d  [2(26-1)d
Vay (a—2b) =x’ (xeZ).suyvra |a—2b| 1a s6 chinh phwong.
b) DPKXD: x =—1; vy 2-3 . Tiphwong trinh x(4x? —3v|=9x +(y+3_]ﬁ
e 4x* -3x(y+3)—(y+3) ¥ +3 =0 4x’ —4x (v +3)+x (v +3) = (v +3)fy +3 =0

o 12— 73) x4 73) (434773
@[x—,/y+3)[4x:+4x,}y+3 +}'+3]=O<:>(x—,f}»+3)(2x+ f_y+3 '- %

x20 . ; -
Xét x = J}'-i- 3 @{ . thévao phwong trinh 3x° =2y +1=T7x +2yx +1 dwoc
ey

y=x-



X +T=Tx+20xrlox —6x+9=x+1+2Jx+1+1 = (x-3) =[x +1+1]2

<::>J'\,‘:';+l+1=x—3 & Jx +1=x-4
Nx+1+1=—x+3 Jx+l=2—-x

-

THL dX+l=x—-4<:_»J A :>x=9+\[—1=>}v=—4\+9\f_1
[x*-9x+15=0 2 3
(0<x<2 :_J03 .

TH2. \/x+1=2-xc>.:l : :>x=> \h_J:Y:lJ dJ1_3
|x3-5x+3=0 2 — 2

- l’_ISXSO - ey )

Xét 2x + }'+3=0c>-=| mr thé vao phwong trinh 3x" =2y +1=7x+2yx+1 dwoc
y=4x"—>5

5x2+7x—7+2\}x+1=0¢:5x(x +1)+2x +24/x +1-7=0
Do-1€x<0= 5x(x=1)=2x=24x~1-2-5<0,vdnghiém

(9421 45+9421 )
g5 = 2

Vav hé phwong trinh co tap nghiém (x;v) € [l

{5=13 13513 )
2 'l ¥ 2 9 ]J"
Cau 12. Cho dwdng tron dwong kinh BC. A 1a mét diém thudc dwong tron (A khac B. C), ké AH
vudng géc véi BC tai H. Goi M., N 1an lwot 1a tam dwong tron ndi tiép cua cac tam giac AHB va AHC.
Dutng thang MN cit AB, AH. AC lan lwot tai I, E. K. Duong thang AN cat BCtai D.

a) Chitng minh rang tam giac ABD la tam gidc can.

b) Chitng minh rang MENK = MLNE .

Léi gidi. a) Tacé ADB = ACD+DAC

=BAH+HAD =BAD = AABD cén tai B.

b) Dé thiy BAC =90°: AHN = NHC = 45°

l—- 1=

MAH = ~BAH =;A6'H =NCH
MH N

= AMAH ~ANCH = ot <88 amm vacs o 28 _HB _ MH _HB
NH CH CH HA NH HA

MHN = AHB =90° = AAHB  ANHM (c — g — ¢) = ABH = HMN = ABH +IMH = 180°
= BIM + BHM =180° = AIK =BHM = 45° = AAIK vuéng can = Al = AK. Ap dung tinh
chat dwong phan gidc cua tam gidc, ta cé M At AR =£K- = ME NK =MINE
Ciu 13. Cho cac s6 thiec khéng am a, b, c thoaman a’+b’ +c” =4.
i gid IS e e e D™ g 2 g S,
a“+3 b +3 c°+3

Loi giai. Tir giathiét a’ +b’ +c’ =4 oa’ =4-(b'+’ |42’ =4 0<ax=2

Twong twtacing cé 0 =b;c=2.

-
-

2 a2 ok - a A) a a
Suyraa(2-ajla+2a+7|z0=14aza’ (a"+3 | ——2—
a~+3 14

-~

: b’ c e ; al+bi+ct 2
Twong trtacingcd ——2—: ——=2—.Dodo Pz ———=—
b"+3 14 c"+3 14 14 '

. ;2
Gid tri nho nhat cua P bang = . Dat dwoc khi (a;b:c) la cdc hodn vi cua (0:0;2).
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