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SO GIAO DUC VADAO TAO  KY THI CHON HOQC SINH GIOI CAP TINH LGP 9

QUANG NGAI NAM HOC 2020 - 2021
N . . Ngay thi: 11/3/2021
PE CHINH THUC gA Y )
Mon: Toan

Thot gian lam bai: 150 phuat

Bai 1: (4,0 diém)

a) (1,5 diém) Tim s6 nguyén duong n 16n nhat dé 4=4" +4'+4" 1a s6 chinh
phuong.

b) (1,5 diém) Tim céac sd nguyén x, y thoéa man dang thic: xp° +)° +4xy =6

¢) (1,0 diém) S6 nha ban An 1a sb c6 hai chit s6 ab biét ab=(a—-1)" +(h—1)".

Tim sb nha ban An.
Bai 2: (4,0 diém)

a) (2,0 diém) Giai phuong trinh: 5—4x +/x+7 =3.

, X'+ Y +xy+1=2x
b) (2,0 diém) Giai h¢ phuong trinh: 5 .
x(x+y) +x-2=2y°

Bai 3: (4,0 diém)

a) (2,0 diém) Cho céc sb duong a, b théa min: a+b=~2021-a>+~2021-b’ .
Chtng minh rang: a2 + b? =2021.

b) (2,0 diém) Tim gia tri nho nhit ctaP = 1— xy; trong d6 x, y 1a cac s thuc thoa
mén didu kién: ) +y2021 _ lemoylmo .
Bai 4: (7,0 diém)

a) (1,5 diém) Cho tam giac ABC va diém M nam trong tam giac. Tr M ké tia MD
song song voi AB (voi D thugc BC), tia ME song song voi BC (Voi E thugc AC) va tia
MF song song vé1 AC (v6i F thugc AB). Ching minh rang: 3S,.. <S ;.. (S, : dién tich
tam giac ABC, S, : dién tich tam gidc DEF).

b) (5,5 diém) Tir diém P ké hai tiép tuyén PA, PB vé6i dudng tron (O:R); A, B 1a tiép

diém. Goi H 1a chan du:ong Vuong goc ha tir A dén duong kinh BC cta duong tron.

i) Chirng minh rang PC cit AH tai trung diém cua AH.

i1) Cho OP = a. Tinh d¢ dai AH theo R va a.

iii) Puong thang d di qua P sao cho khoang cach tir O dén duong thang d bang
R~2 , duong théng vudng goc voi PO tai O cit tia PB tai M. Xéc dinh vi tri cta diém P
trén duong thang d dé dién tich tam giac POM nho nhat.
Bai 5: (1,0 diém) Trén cong trudng c6 nhitng thanh sit dai 7,4 m. Nguoi ta mudn cit cac
thanh sit d6 thanh cac doan dai 0,7 m va 0,5 m dé sir dung.

a)(0,5 d‘zem) Em hay néu phuong an cit ma khong phai han n01 céc doan sat can dung.
b)(0,5 d‘zem) Mubn ¢6 1000 doan sat 0,7 m va 2000 doan st 0,5 m. Ta phai dung it nhat
bao nhiéu thanh sit 7,4 m néu trén?

HET
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Ghi chu: Cdn bo coi thi khong gidi thich gi thém.
PAP AN THAM KHAO - QUANG NGAI (2020 - 2021)
Bai 1.
a) A= 477 4 42020 qn (227 )2 (1+41994 L 4n2T )
Vi Ava (227 )2 1a s6 chinh phuong nén 1+ 4'* +4"7" 1a s6 chinh phwong
Taco: 14+4'%% 4 4127 5 4n27 _ (Zn—27 )2
Ma 1+4"* +4"71a s6 chinh phuong nén ta co:
1+4" 447 > 2" +1) 2" <27V < n<4014
Von=4014 thi A =47 +4™ 44 = (22 12" )14 5§ chinh phuong
Vay n=4014
b) Ta co:
xy3 er2 +4xy =6
Sx)+dxy+y —6=0
e xy(y’+4)+y*+4-10=0
< (w+1)(y*+4)=10
Vi y* +4>0,10=1.10=2.5
Suy ra:

2

xy+1=1
THI: (loai)
y +4=10

xy+1=2
TH3: § = xy)=0D)=(-L-1)
+4=5

xy+1=5
TH4: | = (xy)=4&D)=(-4-1
yo+4=2

Vay (x;)=(LD) =(L-1)=(&1)=(-4-1)
c) Ta co:

ab = (a—-1)>+({b-1)’

o al0+b=(a—-1)>+(b-1)

< 10a+b=a*-2a+1+b>-2b+1

S a’—12a+14b>-3b+1=0
Do 1<a <9 nén ta co bang sau:

a 1 2 3 4 5 6 7 8 9

b Loai 6 Loai Loai Loai Loai Loai Loai Loai
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Suy ra a=2, b=6.
Két luan: S6 nha 1a 26
Bai 2.
a) Didu kién: x < %
Phuong trinh tuong duong:
V5—dx —1+3/x+7-2=0
- 4—-4x N x-1 B
VS—=4x+1 J(x+7) +2x+7 +4

1 4 _0

Yx+7)7 +23x+7+4 N5-4x+1

0

< (x-1)

x=1
= 1 B 4 _ 0%
Jx+7) +2Ux+7+4 N5-4x+1

Phuong trinh (*) vo nghiém. )

Vay phuong trinh c6 nghiém duy nhat x=1

b) T phuong trinh x* + y* +xy +1=2x < 2x> +2y” + 2xp+ 2= 4x

Khi @6 ta co:

2 +x(x+ Y)Y +x-2+2xp+2=4x & x[(x+y)2 +2(x+y)—3} =0 x(x+y-D(x+y+3)=0

Xét x=0 thé vao phuong trinh x” + y* + xy+1=2x tadugc: y° +1= 0 (vd nghiém)
Xét x+y—1=0< y=1-x, thé vao phuong trinh x* + y* + xy + 1= 2x ta duoc:
x=1=y=0
¥ -3x+2=0< 4
x=2=>y=-1
Xét x+y+3=0< y=—x-3, thé vao phuong trinh x* + y* +xy +1=2x ta duoc:

x> +x+10=0 (vo nghiém)
Vay hé c6 nghiém: (x;y)=(1;0)=(2;-1)
Bai 3.
a) Tt gia thidt = a—~/2021-b> =+/2021—a> —b
@’ —(2021-b") _(2021-a’)-b® _ @’ +b 2021 @’ +b’ 2021
a+2021-b%  2021—a’+b  a+~2021-b>  \2021—d’ +b
<:>(a2+b2—2021)[ ! + ! j:o
a++2021-b* 2021-a +b
S d*+b=2021=0

& a’+b7=2021
b) Tir gia thiét ta co:
+Néu x=0=y=0;y=0=>x=0
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+ Néeu x, y # 0 thi:

2021 2021 1010 _ 1010
X4y =2x"y
2021 2021
X +y )
A 1010 _ 1010
Xy

1010 1010
= x.[ij + y.(zj =2 (%
4 X

1010
1
bit t:(fJ # 0 thi: (*)<:>xt+y.;:2<:>xt2—2t+y:0
y

Co A =1-xp

Pé phuong trinh ¢6 nghiém thi A’ =1—-xy>0< xy <1
Nén gia tri nho nhat cua P 13 0. Dau “=" xay ra khi xy=1
Bai 4.

a)

T D, E, F lan luot v& cac duong thing song song voi MF, MD va ME cit AB, BC va AC lan luot tai P, Q,
0.

2
Taco FR//BC nén AAFR ~ AABC — 2drx _ (ﬂj
ABC AB
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Tuong ty Sape =(-B—€-) =BP:
Ssc \AB) AB®
Scor [@] _PF’
Suc \AB) AB

Vi MDQE; MDPF la céc hinh binh hanh.

2 2 2 3 2 2
Suy ra: Siin, Suop o Sope Y BF PR }3€jAF —

1 1+ S 1 B 2
Suc Spe Sue AB' AB' AR AB® AB* AB’

Diu “ =" xay ra khi AF=FP=PB = %AB khi d6 M 14 trong tdm cua A4BC .

Sosp +8aps+ 5,
AER ___EOF “"EzéaSﬁEﬁSmﬁsz%Sm

Nén
S asc
p:
Suy ra: 8poeeer < 'gsxac
Mit khac: MERF; MDQE; MDPF la cdc hinh binh hanh
Nén Sy = Seers Sune = Sooes Swoe = Seor

1 12 "
Soer = Swer + Supe + Supe = 5 Spoerre < 507 Sase MEN 3Spe S 8 e

b)

C A
H
0 P
B
M
Goi CP cit AH tai N;
Ta cé OA = OB = R; AP = PB (tinh chét hai tiép tuyén cit nhau)
Suy ra OP la duong trung trirc cua AB hay OP L AB tai K.
Xét AACH va APOB ¢6
AHC = PBO =90°
ACH = POB (ciing phu véi ABC)
Do d6 AACH « APOB (g.g) = A _ CH (1)
PB OB

Xét ACPB 66 AH [/ BP(GT) nén i -CH _, 2NH _CH
PB CB PB OB

Tir (1) va (2) suy ra: AH = 2NH hay AN = NH.

(2)
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Xét AABC vudng ¢ A vai duong cao AH cé:
AH? = BH.CH = (2R - CH).CH (3).
2NH.OB

T (2)tacé CH= thay vao (3) , két hop véi AH=2NH ta

dugc:

AH1 = [?R AH.CB].[AH‘CB]
2PB 2.PB

< 4PB’.AH’ = (4R.PB - AH.CB).AH.2R = 8R>.PB.AH - 4R”>.AH’

« PB®.AH =2R’PB - R AH

& AH(PB® + R’) =2R’.PB

Thay PB*=m’- R vio hé‘ing déng thire trén ta dugc:

AH= ZR; Jym’-R’
m

Ta c6: Syiop = %MP.OB = %(PB + BM).O0A = %(PB + MB).R (4)

) o [
Ap dung bit ding thic AM-GM c6: —-(PB +MB) > JPBBM (5

Déu bing xay ra khi va chi khi PB = BM

AMOP vudng tai O v6i OB L PB, ¢c6: PB.MB = OB’ = R’ (6)
Tit (4), (5), (6) suy ra Syop = R’

Do d6 minSyop= R* < PB=BM =R.

& APBO vudng cin tai B & OP=R+/2.

Vay AMOP ¢6 dién tich nho nhat khi OP = R~/2. Khi d6 P 1a chan
duong vudng géc ha tir O dén dudng thang d.
Bai 5.
a) Phuong 4n: cit mdi thanh thanh 2 doan 0,7 m va 0,5 m

b)
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Ta thay ring mudn tiét kidém vat liéu thi cin phai cit mdi thanh 7.4 m
thanh a doan 0,7m, b doan 0,5m khong du. Tirc 1a can giai phuong trinh:
T4=Ta+5b="7a

=0<a<10
b=74—?a 15— _142a
Va b e Z thi (142a) :5
Ta co:
74 = 5b
=0<bh<14

Val<l+2a<2l
Vi 1+2a la s6 1é nén ta suy ra:

0,7a+0.5b=7.4:a.be Z

< Ta+5b=74
1+2a=5 a=2=>b=12
==
1+2a=15 a=7=>b=3

Viy ta ¢6 hai cdch cit mgt thanh 7.4 m tiét kiém
Cat thanh 2 doan 0,7m va 12 doan 0,5m
Cit thanh 7 doan 0,7 va 5 doan 0,5 m.
By gi¢ ta chon céc tiét kiém nhat trong hai cdch trén
Goi x thanh cit theo kiéu thir nhat , y thanh cit theo kiéu thir hai.
Nhur vy sé doan 0,7m 12: 2x+7y
S6 doan 0,5m la: 12x+5y
Dé ¢6 1000 doan 0,7m va 2000 doan 0,5m nén x, y la nghiém hé phuong
trinh sau:
{ 2x+7y=1000 - {.x:lzl
12x+5y=2000 "~ |y=108
Viy da cit duge 2x+7y =998 doan 0,7m
Va 12x+5y=1992 doan 0,5 m
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Ta chi can cit thém mjt thanh theo kiéu thir nhat

Vay di ding tatca 121+108+1=230thanh 7,4m

Piéu quan trong ltic nay chiing ta can chi ra ring cich cit nay 1a tiét
kiém nhat.

That vay, ta thiy tong sé do dai ciia 1000 doan 0,7m v 2000 doan 0,5m
la:

0,7.1000 +0,5.2000 = 1700m 0,7.1000+0,5.2000 = 1700m

Viy phai dung it nhit 1700:7.4 = 230 thanh
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