SO GI1AO DUC VA PAO TAO KY THI CHON HQC SINH G101 CAP TiNH

THANH HOA NAM HOQC 2021 - 2022
o MON THI: TOAN - THCS
BE CHINH THUC Ngiy thi: 26/12/2021

Thai gian lam bai: 150 phitt, kh6ng ké thai gian giao dé
(Dé thi cé 01 rang)

Ciu | (4,0 diém).
1. Rut gon biéu thirc

P= = + Jx_j = J; .
Jo-2y x+dx-2Jy-2Jy 1
2. Cho a,b,c 1a céc s thyc duong thod man didu kién a+b+c+2vJabc =1. Tinh gi4 trj
biéu thire O = JJa(l-b)(1=-c) + \Jb(1-c)(1-a) + Je(1 - a)1 - b) - Vabe +2020.
Céu 11 (4,0 diém).
1. Gidi phuong trinh V35 —6x -6 =3,/(2-x)’ +(7x-19)v2-x.
x? 2

Xt —=6-=
Y ¥

%.,vdri x20; y>0;x#4y;x1.
-vx

2. Gidi h¢ phuong trinh 4 . ¢
a2+ a2t
l y y

Ciu III (4,0 diém).
1. Tim tét ca c4c cip sb nguyén duong (a,b) thoa man phuong trinh

%+J’4—b =Ya+4Vb +b+34-4Jb +b.

2. Cho basé ty nhién a,b,c théaman a—b 14 sé nguyén té va ab+be+ca=3c".
Chirng minh 8c+1 la sb chinh phuong.
Ciu IV (6,0 diém).
Cho nira dudmg tron (O; R) dudng kinh 4B va C 14 diém thay dbi trén nira dwong tron 46
(C khéc A va B). Trén cing mdt nita mit phing bd 4B chira nira dudng trdn vé cdc tia tiép
tuyén Ax va By. Tiép tuyén tai C cua nira dudng tron cit céc tia Ax, By theothirtyrtai D, E.
Goi 1 1a giao diém cua AE va BD, CI cit AB tai H.
1. Chimg minh CH song song véi BE va ] 1 trung diém ciia dogn thing CH .
2. Puéng tron ndi tiép tam gisc ABC tiép xic v6i canh 4B tai K . Chimg minh ring
KAKB=CH.CO.
3. Qua C v& dudng thing song song véi AB chttia By tai F.Goi M la giao diém cia
AF va BC . X4c dinh v tri ciia diém C trén nira duémg tron (O; R) sao cho tam gidc
ABM ¢4 dién tich i6n nhét. Tinh dién tich 16m nhét 46 theo R.
Cau V (2,0 diém).
Cho a, b 1a c4c s6 thyc duong. Chimg minh ring
a+b ab ab a+b+2ab
+ + +
l+ab l1+a 1+b (l+a)l+bd)ad
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SG GIAO DUC VA PAO TAO
THANH HOA
PE CHINH THUC

KY THI CHON HOQC SINH GIOI TINH LOP 9
NAM HOC 2021 - 2022

Mon thi:

TOAN

Thot gian: 150 phat
Neay thi: 26/12/2021

Loi giai. Nguyén Ngoc Hing — THCS Hoang Xuan Han, Dic Tho, Ha Tinh

Bai 1. a) Rat gon biéu thirc

X \/_ \f'— 2
.\/_—7‘_5; x++x —2 }r—"\/_ 1-vx

b) Cho a. b. ¢ 1a cac s6 thue deong thoa man a+b+c+ Zm =1. Tinh gia tri cua biéu thire
Q=\fa(1—b:](1—c:]+\/b(1—c:](1—a:]+\{c|{1—a:](l—b:]—\|{abc+2D2EJ

. (R
B2 2 e 1)
s BN S aatd \]‘

FF2B) G2 FOR-26)

b) Ta cé \f{1-b)(I—c) =f1-(b+c)+be =fa+2Jabec +be = :JLJE): — Ja+Jbe
Twong tir ta cting co m=@+&; m=£+@

Do d6 Q =a++/abe +b++fabc +c+ abec —+/abe + 2020 = 2021

vorxz0:y>0:x24y:x#1

Loi giai. a) Taco P=

Bai 2. a) Giai phrong trinh +3x’ —6x-6 =3,(2- ] +(Tx-19)y2-x
: ; S
X+l =6-=
. Ly y
b) Giai hé phueong trinh - .
xtexie Lo YL
y y
> _6x—6= -1y =
Léi gidi. a) DKXD: [3x* —6x G—G@J[X 23 o rc1f3
|2-x =0 |x<2
3x'—6x—6=a=0 3x'—6x—6=a’ , .
Dit [{ax=6x~6=a [ - = 3x® Sx—T=a’—b’+1
lﬂfz—:z:bzﬂ [2-x=1?
Ta co ij—ﬁx—(i:ﬁ,llﬁ—x:]i+|{Tx—19:]q.f2—x

@Jaxr_ﬁx—ﬁ=J2_§[3(3_X:]:+?X_19]@ 32 6% —6 =35 —Sx—7)y2—x%
=a=(a’-b*+1)b<(a-b)(ab+b’-1)=0

Xéta—b=0=+3x"—-6x—6=+J2—x = 3x" —51—8=G<:>X=§ (loa1): x =—-1 (thoa man)

Xét ab+b’—1=0.Do x<1-+3 =2-x23+1>1=ab+b*—-1>0
Vay phwong trinh ¢6 nghiém x=-1



b) DPKXD: y #0. Cong theo vé cac phuong trinh ciia hé ta co
4 2 2
TS ST S R LIS, SO SR SR B D SCINL I P

y y ¥y y y ¥ ¥ y

SIEUR VRIS T B , 1) , 1 ). 1 )
S| +——3|+—|x+—-3|+0|x +—-3 |=0=|x+—-3|[x+—+06|=0
y J ¥ y ) y y y
.. 2 1 1 2 . . , X 2
Xét x°+——3=0«< —=3—x" thay vao phwong trinh x~ +—=6-= duoc
Y Y Y ¥
xj+xj[3—33):5—2[3—33}@13[XJ—EJ:D«:}X:D;X:iﬁ

Véix=0= }r=§.Vc':ri x=52 ©x’=2=y=1 (TMPK)

;1 1 ) , X 2
Xét x°+—+6=0< —=-6—x" thay vao phwong trinh x" L duoc
y y ¥ y
X7+ X7 (_5_33): 5—2[—6—33)@x4+?};3 +18=0 vo nghiém

. \W -
Vay hé phuwong trinh cé tap nghiém (x:y)e {[ﬂ% )[ —mﬁ;l);[ ﬁ:l)}
Bai 3. a) Tim tat ca cac cip s6 nguyén duong (a;b)théa man
i+:§.’4—b ={f4+4\5+b +3f4—4«f§+b
a

b) Cho ba s tw nhién a. b, ¢ théa min a—b 1a sé nguyén té6 va ab+be+ca =3¢
Chirng minh ring 8c+1 la s6 chinh phuwong.

-

, , \
Lyi giai. a) Dat {|I3+~.JII;=}1; *sz—\!E:}.-'.ViX}ﬂnén X!+Y!_XY=§X:+ é_fr’j >0
Ta cé _+#4 b=i4+aybsbrifa— PN RN

+X}r X +Y
«:>(X+Y-][X-+Y_XY]—:; +y —xy<x+y=a =:=\f”+~/_+\/” =a
a
34 Y
[,\/’J+,\|/_+\lj J_] —H @44—33“’4 b—ﬂ ‘:’4—13:[33 4}
a

Vi b 1a s6 nguyén nén [a3 —4)53&1 = [a3 —4)5& = 4a=acl24]
Véia=1=4-b=1<b=5. Véia=2hodc a =4 thi b khéng 1a s6 nguyén
Thir lai ta co (a;b)=(15) thoa méan bai toan

b) Taco ab+bc+ca=3c” < ab+be+ca+c’ =4c” = (a+c)(b+c)=4c’ (¥)

((a+c)d

d=1
Gia sie (a+c;b+c']=d:‘=-hb 4
' +c):

= (a—b}:d.via—b lasé in t6 né
(a—b):d,via a s0 nguyén Gnm{d=a—b

. {a+c=[a—b']x , ,
Xét d=a—Db. Suy ra téon tai x. y € N sao cho <  <a-b=(a-b)(x-y)
lb—H::(a—b]}r ' '

o x-y=lex=y+1, thay vao (*) ta c6 y(y+1)(a—b) =(2c) = y(y+1) la sb chinh

phuong, ma y vay +11a hai s6 tir nhién lién tiépnény =0 = b+c=0=4c" =0 <=c=0
Khi do 8 +1=1 la 20 chinh phuong



a+c=m’
Xét d =1. Suy ra tén tai m, n € N sao cho {  ©ea-b=m’-n’=(m-n)(m+n)
b+c=n

la 6 nguyén t6. ma m+n>m-n=>m-n=1<m=n+1 két hop véi (*) tacé 2c=mn=n(n+1)

= Sc+l—411(11+1']+l—|[”’11+l']] la s6 chinh phiong

Bai 4. Chontra dudng tron (Cl R). dudng kinh AB va C 1a diém thay déi trén mra duéng tron dé6 (C
khac A, B). Trén cing mét nira mat phanE b& AB chira mira dudng tron v céc tiép tu}fen Ax va By.
Tiép tuyen tai C cua nira dudng tron cat cac tia Ax, By theo thir tw tai D, E. Goi 1 1a giao diém cta AE
va BD, CI cit AB tai H.

a) Chiing minh 13112 CH song song vé1 BE val la trung diém cua CH.

b) Duéng tron néi tiép tam giac ABC tiép xiic vdi canh AB tai K.

Chimng minh ring KA XB=CH.CO

c) Qua C veé duong thing song song véi AB cit tia By tai F. Goi M la giao diém ciia AF va BC.
Xac dinh vi tri cta diém C trén nira dwdng tron (O) sao cho tam gidc ABM cé dién tich 1én nhat. Tinh
dién tich 1én nhét do theo R.

Loi giai. a) Ap dung dinh 1i Thales ta co E

D_DA_I = CI // BE hay CH // BE

CE BE BI c

Mit khéc CI EI BI HI F
DA EA BD DA

— CI = HI hay I la trung diém cua CH b I

b) Duong tron (J) noi tiép AABC tiép

xiic vé1 AB. BC. CA lan lwot tai K. Q. P

Taco AB+AC-BC

=(AK+BK)+(AP+CP)-(CQ+BQ) A HK O N
=AK+BK+AK+CQ-CQ-BK=2AK

= JAK =AB+AC-BC
Twong ti ta ciing c6 2BK =AB+BC-AC = 4AKBK =(AB+AC-BC)(AB+BC-AC)

=AB '+ ABBC-ABAC+ACAB+ACBC-AC  —ABBC-BC’ £+ ACBC
=AB? —[ACJ +BC? )+ PACBC =2CHAB =2CH2CO=4CHCO = AKBK =CHCO

c) Ké MN L AB tai N. Dé dang chimg minh dwoe BHCF la hinh chit nhat. Dat BH=x

MN MN BN AN BN+AN  AB 2R 2R.CH
Taco = MN =
CH BF BH AB BH+AB BH+AB x+2R x+2R

. - 2.2x(2R-x .
Ap dung BDT Cauchy ta c6 CH=+/AHBH =fo( 2R—x )= ( ) < ! (x+2R |
j N5 N5 .
Suy ra MN < r Dién tich AABM Ién nhat khi MN Ién nhat (vi AB cé dinh), hay MN = %
2 7
, i . 2R _.: . _
Dau “=" xay ra khi 2x =2R -x < x R biém C nam trén mra dudng tron (O) sao cho

2B R-

2 2RY 2
crt= 5 (r-312 R Ko 0, = s

%|

R
T

fad
e
ulr—-

Bai 5. Cho a. b la cac 6 thye duong.
\ 7
Chimg minh ring a+b ab ab a+b+2ab

+ + + _ — =
~1+ab 1+a 1+b (l+a)(l+b)ab
a+b ab ab a+b+2ab a+b ab ab a+ab+b+ab
+ + + _ — = + + + _ :
l+ab 1+a 1+b (l1+a){l+bjab 1+ab 1+a 1+b (a+abj(b+ab)

Loi giai. Ta co



=_2 +ab+ ! + b +ab+ ! . Ap dung BPT Svacxo ta co
l+ab 1+a a+ab 1+ab 1+b b+ab )

a ab 1 a’ (ab']: 1 (a+ab+1']:
+ + = 4 A > _ '
l+ab 1+a a+ab a+ab ab+ab a=+ab 2[a'b+ab+a]

Ap dung BDT phu [x+y‘+z]] >3(xy+vyz+zx) tacod (a+ab+1) ES{a:b+ab+a]

a ab 1 3
Suvy ra + + > — (1). Twong tir ta cung co
7 l+ab 1+a a+ab 2 (1) - -
b ab 1 b’ (ab)’ 1 (b+ab+1)°

+ + = _+ —+ = - EE (2)
l+ab 1+b b+ab b+ab” ab+ab b+ab E[ab'+ab+b] 2

2 ,
T (1) va (2) suy ra a+b+ ab + ab + a+.b+-al.3 =3. Daun“="xayrakhia=b=1
l+ab 1+a 1+b (l1+a){l+b)ab
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