PHONG GD&DT BINH XUYEN  KI THI CHON HQC SINH GIOI LOP 9 NAM HOQC 2018-2019
E— ' DE THI MON: TOAN ‘
DE CHINH THUC Thoi gian lam bai: 150 phut (khong ke thoi gian giao dé)

Cau 1 (1,0 diém).
y —_— / y —\2 —\2 ’ ’
Tim cac so0 tu nhién c6 dang ab, biét rang (ab) —(ba) la so chia hét cho 3267.
Cau 2 (1,0 diém).

Cho p 12 m6t s6 nguyén té thoa man p =4’ —b* (v6i a, b 1a hai s6 nguyén duong phan biét).
Chtng minh rang néu 1dy 4p chia cho 3 va loai bo phan du thi nhan dugc mét sb 14 binh phuong
ctia mot sd nguyén 1é.

Cau 3 (1,0 diém).

Cho x:\/4—\/]0+2\/3 +\/4+\/10+2J§ . Chimg minh ring x=~/5+1.

(x° —2x)2 _dx’ +8x+2018
x—2x-3

7 Ix+13 ) 63x =5
Jx =1 2\/§+3 Cox4x—3) 7x—7Jx’

Rt gon biéu thirc B va tim s thuc x dé biéu thirc B nhan gid tri nguyén.
Cau 5 (1,0 diem).

Gial phuong trinh ——=+/7x+25-35.
P 8 \N7x+16
Cau 6 (1,0 diem).

Cho ba s6 duong x, y, z théa man x + y + z = /. Chirng minh bét ding thirc sau:

Xy |y o= Si.
xXy+z yz+Xx zx+y 2
Cau 7 (1,0 diém).

Cho hinh thoi ABCD c6 goc A nhon, goi O la giao diém cua hai dudng chéo. Ké OH vuong
goc voi duong thang AB tai H. Trén tia dbi cua tia BC lay diém M (diém M khong trung véi diém
B), trén tia dbi cua tia DC ldy diém N sao cho duong thing HM song song véi duong thiang AN.
Chung minh rang AMOB# AOND .

Cau 8 (1,0 diém). o
Cho tam gidc nhon ABC c6 duodng cao AD va truc tam H. Lay diém M trén doan AD sao cho
BMC =90°. Chimg minh rang S, . = /S pe-S,mc -
Cau 9 (1,0 diém).
Tinh gi tri cla biéu thitc C = sin® I°+ sin® 2° + sin’ 3°+ ...+ sin’ 89°.
Cau 10 (1,0 diem).
T 625 s6 tu nhién lién tiép 1,2,3,...,625, chon ra 311 s sao cho khong c6 hai s6 nao co

Tir d6 tinh gia tri biéu thuc 4=
Cau 4 (1,0 diém.

Cho biéu thitc B= { v6i x>0,‘x¢%;x¢].

téng bang 625. Chirg minh rang trong 311 s duoc chon, bao gid cling c6 it nhat mot sd chinh
phuong.
Hét
Thi sinh khéong dwoc sir dung tai liéu va mdy tinh cam tay. Can bo coi thi khong giai thich gi them.
Hovatéen thi sinh:........ccccoo v iii i i ieeieeee e Sobao danh: ... oo




PHONG GD&DT BINH XUYEN  Ki THI CHON HQC SINH GIOI LOP 9 NAM HQC 2018-2019
HUGNG DAN CHAM MON: TOAN
( Huong dan cham gom 05 trang)

I) Huéng din chung:

1) Hueéng dan cham chi néu mot cach giai voi nhitng y co ban, néu thi sinh lam bai khong theo cach
néu trong huong dan chdm nhung van diing thi cho dii sé diém ‘tung phan nhw thang diém quy dinh.
2) Viéc chi tiét hod thang diém (néu c6) trong hwéng dan chdam phdi dam bdo khéng lam sai léch
hwong dan cham va phai dugc thdng nhdt thiee hién voi tat ca gidm khao.

3) Diém toan bdi tinh den 0,25 diém. Sau khi cong diém toan badi, gii nguyén két qua.

4) Véi bai hinh hoc néu hoc sinh khéng vé hinh phan nao thi khéng cho diém phan do.

II) P4p 4n va thang diém:

Céu 1 (1,0 diém). Tim cic s6 ty nhién c6 dang b, biét ring (ab) —(ba)" 14 s6 chia hét cho 3267

Noi dung trinh bay Piém
(ab) ~(ba) =(10a+b) (106 +a) =99(a* ~b?) 0,25
—\2 —\2 ’ /
(ab) —(ba) chia hét cho 3267=33.99 nén a*—b* =(a—b)(a+b) chia hét cho 33 0,25
Tr 1<a<9,1<b<9va (a—-b)(a+b):33suy ra a=>bhodc (a;b)=(7;4)hodc (a;b)=(4;7) 0,25
Tur d6 ta tim dwoc cac s6 11;22;33;44;47;55;66;74;77:88,99 théa man. 0,25

Cau 2 (1,0 diém). Cho p 1a mot s6 nguyén t6 théaméan p =a*—b> (v6i a, b 13 hai s6 nguyén duong
phan biét). Chtrng minh rang néu liy 4p chia cho 3 va loai bé phan du thi nhan dugc mot s6 14 binh
huong cia mot s6 nguyén 1¢.

Noi dung trinh bay Piém
Tacod p=da’ —b' =(a—b)a*+ab+b*) 1a s6 nguyén tb
Ma a,b 1a cac sb nguyén duong phan biét nén tich (a —b)(a’ +ab+b*)1a sb nguyén td 0,25
khi va chi khia—b=1 va o’ +ab+b* 13 s6 nguyén td.
=a=b+1=p=(b+1y -b"=3b>+3b+1 0,25
= 4p=120" +12b+4 =3(4b" +4b +1)+1=1(mod3) 0,25
Néu ldy 4p chia 3 va loai bo phan du ta dugc sb 4=4b" +4b+1=(2b+ 1)2 hién nhién 0.5
13 s6 chinh phuong (dpem). ’
Cau 3(1,0 diém). Cho x = \/4 10+ 245 + \/4 ++/10+2+/5 . Ching minh rang x=+/5+1.
o (" —2x)" —4x” + 8x+ 2018
Twr d6 tinh gid tri biéu thirc 4= 5
x =2x-3 _
Noi dung trinh bay Pieém

:\/4—\/10+2J3 +\/4+\/10+2\/§ = ¥’ =8+2\/42—( 10+2\/§)2 0,25
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P =8+ 26 =25 =6+ 25 = x=[5+1 0,25
:>x—1=\/§:>(x—1)2=5:>x2—2x=4 0,25
. (w8~ 2x) — 4’ +8x 42018 (x* —2x) —4(x ~2x)+ 2018
Khi do: A= ; - i
*—-2x-3 (x*~2x)-3 025
2
LA 42008
-3
Cau 4(1,0 didm). Cho biéu thitc B= 7 AWx+i3 ) 6Vx-5
J_ ] 2\/§+3 x4 x=3) 7x=7Jx

VOl x>0, x # j—g;x # 1. Rut gon biéu thirc B va tim s6 thuc x dé biéu thirc B nhan gia tri nguyén.

Noi dung trinh bay Piém
‘ 25 s(2vx+3)+7(Nx—1)=(1x +13) g s
Véi x>0, x#—,;x=1 (1)thi B= : 0,25
36 (Vx—1)(2x +3) 74x(x-1)
g ONx-5 6x-5 _ 7Vx
(V- 1)(2vx +3) 74 (Vx=1) 2x+3 0,25
7 21
7\x 5(2\/;”)_7 7 21
Wx+3 2\x+3 2 2(2\/;+3)
T (1) va(2)suyra 0<B <g, ma BeZ nén Be{l;2;3}
B=1=x= 2—95 (Thoa man); B=2= x=4 (Théaman); B=3= x =81 (Thoa man) 0,25
R 9
Vay: x=—;x=4,x=81
25
2 e 7x
Cau 5(1,0 diem). Giai phuong trinh ———=+/7x+25-5
P S N7x+16
Noi dung trinh bay Piém
Pidu kién xdc dinh x> 20 (¥)
/ 0,25
Véi didu kién (*), phuong trinh d& cho tuong duong véi ——2 = 7X+29 =29
N7x+16  7x+25+5
1 1
<7 — =0 0,25
(\/7x+]6 \/7x+25+5j
TH1: 7x=0< x =0 (Thoa man) 0,25
TH2: ——2 ! 0,25

J7x+16 7x+25+45
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SN7x+16 =7x+25+5
< —34=107x+25 (Loai vi vé trai 4m, vé phai duong)
Vay x =0 la nghiém ctia phuong trinh da cho.

Luu y: HS 6 thé danh gid \J7x+ 25 +5>7x+16 dé suy ra khéng xday ra TH2.

Céu 6 (1,0 diém). Cho ba sb duong x, y, z théa man x+ y + z = /. Chitng minh bét ding thic sau:

Xy |y = Si
xXy+z VZ+Xx zx+y 2

Noi dung trinh bay Piém
Vix+y+z=Inéntacod xy+z=xy+z(x+y+z)=(x+z)(y+z)
Do d6 Xy Xy X 0,25
xy+z \(x+z)(y+z) \x+z y+z
V6i cac s6 duong a va b ta luén c6 BDT \/Esé(a+b),ép dung BDT nay ta dugc:
0,25
Xy o_ X y <i x (1)
xXy+z x+z y+z 2\x+z y+z

Luu y:
« A2 , . 1
+ Khong yéu cau HS chitng minh BPT ab < E(a +b).

+ Thay vi dan ra BPT cu thé nhw trén, HS ciing cé thé viét: “dp dung BPT AM-GM ta
co” hoac “ap dung BPT Co-sita co”

Chung minh tuong ty, ta cling cé

vz Si y = (2); zX i (3) 0,25
vz+x 2\x+y x+z zx+y 2 y+z xX+y

TfI(l),(Z)Vé(3)tasuyra\/ 24 +\/ Yz +\/ = Si 0,25
xXy+z yz+x zx+y 2

Déu “=" xay ra khi va chi khi x=y =z :g (Luu y: khéng yéu cau HS néu budc nay)

Cau 7 (1,0 diém). Cho hinh thoi ABCD c6 goc A nhon, goi O 1a giao diém ciia hai duong chéo. Ké
OH vudng goc voi duong thang 4B tai H. Trén tia ddi cta tia BC 1ay diém M (diém M khong trung
v6i diém B), trén tia dbi cua tia DC 14y diém N sao cho dudng thing HM song song véi dudng thing
AN. Chimg minh ring AMOB# AOND.
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A w
0 C
]
N
Noi dung trinh bay DPiém
Ta c6 MBH = ADN; MHB = AND = AMBH # AADN = MB.DN =BH.AD (1) 0,25
Ta c6: A0HB# Ad0D =22 98 _ pooB=BH.AD (2) 0,25
DO_AD
Tu (1) va (2) ta c6: MB.DN = DO.OB = MB _ OB (3) 0,25
DO DN

Ta lai c6: MBO =180° —CBD = 180" ~CDB = ODN (4) 0.25
Tt (3) va (4) suy ra AMOB# AOND (dpcm). ’

Cau 8 (1,0 diém). Cho tam giac nhon ABC c¢6 duong cao AD va tryc tam H. Léy diém M trén doan
AD sao cho BMC =90". Chirng minh rang S, =+/S ;sc-Sypc -

A
B D e
Noi dung trinh bay DPiém
Tacd Sype =[S we-Sme < (MD.BC)' =(4AD.BC).(HD.BC) < MD’ = AD.HD (1) 0,25
Lai c6 MD’ = BD.CD (2) (hé thirc lugng trong tam gidc MBC vudng tai M, dudng cao 0.25
MD). ’
Mit khac, vi DAB = DCH (cung phu v6i ABC) va ADB=CDH = 90°nén 025
AADB# ACDH , do d6 AD.HD =BD.CD (3) ’
Tu (2) va (3) suy ra (1) dung, do d6 ta c6 dpcm. 0,25
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Cau 9 (1,0 diém). Tinh gia tri cta biéu thitc C = sin’ I°+ sin’ 2°+ sin’ 3° + ...+ sin’ 89°.

2

44

Noi dung trinh bay DPiém
Vi I°va 89°1a cac goc phu nhau nén sin’ 89° = cos” I°. 0.25
Tuong tu, ta cling c6 sin’ 88° = cos” 2°; sin’ 87°=cos” 3°; ... ; sin’ 46° =cos” 44°. ’
Do do, C = (sin2 1° + sin’ 89°) + (sin2 2° + sin’ 880) +...+ (sin2 44° + sin’ 46°) +sin’ 45° 0,25
C= (sin2 1°+ cos’ ]°) + (sin2 2°+ cos’ 2°) +...+ (Sin2 44° + cos’ 440) + sin’ 45° 0,25
2
C=1+1+..+1+ Q :44+i:£ 0,25

Céu 10 (1,0 diém). Tir 625 s ty nhién lién tiép 1,2,3,...,625, chonra 311 sb sao cho khong c6 hai
sd nao co téng bang 625. Ching minh ring trong 311 sb duoc chon, bao gior ciing c6 it nhat mot

s6 chinh phuong.

Vay chic chin trong 311 s6 duoc chon phai co it nhét mot sé thudc nhom thir nhét, theo
cach chia nhém nhu trén thi s6 nay 1a s6 chinh phuong (dpcm).

Noi dung trinh bay DPiém
Ta phén chia 625 s6 ty nhién da cho thanh 311 nhém nhu sau:
+ nhém thir nhét gdm nam sé chinh phuong: {49;225,400;576;625) 0,25
+ 310 nhom con lai mdi nhém gdm hai s6 c6 tong bang 625 (khong chira cac sd ciia nhém
thir nhét): {1;624},{2:623}.{3;622}..... 0,25
Néu trong 311 s6 duoc chon khong cé s6 nao thudc nhoém thtr nhat thi 311 s6 nay thudc 0.25
310 nhom con lai. ’
Theo nguyén tac Dirichlet phai c6 it nhat hai s thudc cing moét nhém. Hai s ndy co tong
bang 625 (khong thoa man). 0.25

Hét .
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