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SO GD&PT QUANG BINH KY THI CHON HSG TiNH NAM HQC 2020-2021
PE CHINH THUC Khéa ngay 08 thang 12 nim 2020
Moén thi: TOAN
LOP 9 THCS
' Thoi gian: 150 phut (khong ké thoi gian giao dé)
SO BAO DANH:............... Pé gom cé 01 trang va 05 cdu

Cau 1 (2,0 diém).

a. Rut gon biéu thirc 4= [

Jx+2 +ll+x]_[ Wx+2+1 1

Jx+243 T-x) x—3\/x+2+2_\/x+2
b. Giai phuong trinh \x+4vx—4 +yx—4Jx—4 =4

J (Vo1 x>-2, x#T7)

Cau 2 (2,0 diém).

Trong mit phang toa dd Oxy, cho dudng thang (d): y =ax+b (a =0)di qua diém A(1;4)
va cit cac tia Ox, Oy lan luot tai B va C (khac O)

a. Viét phuong trinh duong thang (d) sao cho biéu thic OA+OB+OC dat gia tri nho nhat
0B.OC

b. Tinh gia tri 16n nhat cia biéu thic P =
Cau 3 (3,0 diém). 7 , 7
Trong mat phang, cho hai diém B, C ¢6 dinh v6i BC=2a (a>0) va A thay doi sao cho tam

giac ABC vuong tai A. Goi M la trung diém cua BC, dudng thang di qua A vudng goc voi

AM cit cac dudng phan giac cia cac goc AMB, AMC 14n luot tai P, Q. Goi D 14 giao diém
cia MP véi AB va E 1a giao diém cia MQ vé6i AC.

a. Gia sirt AC=2AB, tinh sb do goc BOC

3

b. Chting minh rang D _ [ﬁj

OE \MQ
c. Tinh gi4 tri nho nhét cua tong dién tich hai tam giac ACQ va ABP theo a

Cau 4 (1,0 diém).
Cho a, b, ¢ 1a céc sb thuc duong thoa man Ja+~b+Jc=2

atb_ bte  cta__, (JZ—1+(JZ—1+(JE—1
Ja+b b+e e+a NN N

Chtng minh rang

Cau 5 (2,0 diém).

a. S6 nguyén duong n duoc goi 1a s diéu hoa néu tong cac binh phuong cia cac udc
duong cta né (ké ca 1 va n) bang (n+3)>. Ching minh rang néu pg (vdi p, q la cdc s6
nguyén t6 khdc nhau) 1a sb diéu hoa thi pg+2 1a s6 chinh phuong.

b. Tim tt ca cac cap sd nguyén duong (x;y) thoa man x° + y* =x* +y? + 42xy
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Cau l.

a.Pat Vx+2=1(>0t£3)=>x=1"-2

2 2
Khi dé: A=| L7 :(32”1 _1}2 13 t)+2t +9 :(3t+21 t+3j
t+3 9-1 )\ -3t ¢ 9t 23

=3t
2(t+2)
Viy d=——YX+2
2(Wx+2+2)

b. Diéu kién x >4

Tach: Vx+ddx—4 +4/x—4/x—4 =4

N x—dtdx—d+dtx—d-4r—4+4=4

S V(x=4+2) +(Nx=4-2)" =4
<:>‘\/x——4+2‘+‘\/x——4—2‘:4

Nhan xét: ‘M+2‘+‘M—2‘z‘M+2—M+2‘=4

Diéng thirc xdy ra khi: (\/x—4+2)(2—\/x—4)20<:>2—\/x—4 >0 (Do Vx—4+2>0)

SVx—4<2< x<8
Két hgp véi dieu kién suy ra nghiém cua phuong trinh 1a 4 <x <8
Cau 2.
a) Do (d) di qua A nén at+b=4 = (d): y =ax+t4-a
a—4
) >0
;Oj, C(0;4—a)theobairathi 1 q =a<0
4—a>0

a-4
a

Ta co: B(

_a-4
a r r 2
Ta c6 OA+OB+OC nho nhét khi OB+OC nhé nhét (Vi OA khong déi)

0B+0C=""2 4 45+ (Ca)y>5+2 2 (~a) 29
a a a

s 4
OA+OB+OC nho nhat bang 9++/17 khi va chi khi —a =— <> a =-2 (Do a<0)
a

OB

,0C=4-a

Vay phuong trinh duong thang (d) 1a: y =-2x+6
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b)

o

Theo céu a), voi a<0 dudng thing (d) cit tia Ox, Oy lan luot tai B, C (khac O) va di qua diém A(1;4)
= 04=417
Goi H 14 hinh chi€u vuéng goc cua O trén duong thing (d), ta cé:

BC? 1 1 1 1 1
OB’.0C*> OB*> 0OC* OH*> 04* 17
P OB.OC < \/ﬁ

BC

Diang thirc xay ra khi va chi khi H =4 hay d 1 04
Vay gi4 tri 1on nhat cua biéu thirc P 1a /17

Cau 3:
[
A
P
D,
B Cc

a) Ta c6: MA=MC va ME la phan gidc cua goc AMC nén ME 1a duong trung tryc cua doan AC
= QA= 0QC,0EC =90’
Vi MQ 1a duong trung truc cua doan AC va AM 1 AQnén MC 1 QC

Xét hai tam gidc vudng ABC va ECQ ¢6: ACB = EQC (cing phu goc OCE ) va AB=EC (Vi
2EC=AC=2AB)

= AABC = AECQ = CQ = CB hay tam giac BCQ vudng can tai C, do do Z?Q\C =45°
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b) Ta c6 MP, MQ la cac duong phan gidc cua cac goc m,m nén MP 1 MQ
Tuong ty chung minh cau a ta duwgc AD L MP, AE 1 MQ
Ap dung hé thirc trong tam giac vuodng, ta c6: PD.PM = PA*,QE.OM = QA>
PD _OM. PA’
OE PM.QA )

Suy ra

PA _PM?

Tuong tw: PA.PO=PM?*,040P=0M" = TR

2

3

Tu (1), (2) ta duoc: g—g = GZ—IQ)J (dpcm)
¢) Vi MQ la trung truc cua doan AC va MP la trung truc cia doan 4B suy ra:
CQ=QA, BP=AP va BCQP la hinh thang vudng
(BP+CQ).BC _ PQ. BC _ BC ?

2 2 2
Ké AH vuéng goc BC thi S, = AHz'BC < AMz'BC — @ (%)

Tir (*) va (**) suy ra: S50 +S 400 = Spegp = Supe 220° —a’ =a’

Ping thirc xay ra khi va chi khi H =M , khi d6 khi tam gidc 4BC vudng céan tai A
Vay gia tri nho nhat cta tong dién tich hai tam gidc ACQ va ABP 1a a°

Cau 4:

Do d6: Sy, = 2a* (*)

C

b c a a b
Jaidb Jbive Voida aivb bhive v+
b

A A b L ¢ . a __a c
O T s T Toade Jeida dasb b ek
b+ e b Na-Ne=0

Ta ching minh bat ding thirc sau: Vi x, yla cac s6 thuc va a, b 1a cac s6 duong ta co:
2 2 2
XLy G4y *)

a b a+b
That vay: * < (a+b)(bx* +ay®) > ab(x+ y)* < (ay—bx)* >0 (BDT ding)
Ap dung bat dang thic (*) ta co:

1) (V1) (1)

Ta co:

(\/_+\/b——2)2 (\/b_+\/c_—2)2 (\[+\b_—2j

1
NS PR ] BN N N N N N 5
e () (e )>[ c J@
T B TR T
T (1) va (2) suy ra:
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(\/5_1)2+(\/5_1)2+(\/g_1)2>l( b+c  c+a  a+b j
N A RV NN AN AN
o_atb__ brc  cta <4£(\/¢7—1)2I (\/1?—1)2{(\/5—1)2]
Vaeds Toode e U w T ® &

Cau 5:

a) Ta co pg co6 cac uoc duongla 1, p, q, pq

Vi pq la s6 di€éu hoa nén ta co 1+ p* +¢° +(pq)’ =(pg+3)°
©p+q =6pg+8< (p—q) =4(pg+2)

Vi 4 1a 50 chinh phuong nén tir dang thirc trén suy ra pq+2 ciing 1a s6 chinh phuong (dpem)
b) Goi d=(x,y) 1a udc chung 16n nhat cia x va y

Suy ra: x=da, y=db v6i d,a,b e N*,(a,b) =1

Ta co:

X+ =x" 4+t +42xy

S d (@ +b)=d*(a’ +b> +42ab)
<d(a+b)a’—ab+b*)=a’+b* +42ab

& (da+db—1)(a” —ab+b*)=43ab

biat c=da+db-1, (c e N)

Ta viét lai: a’c —abc +b*c =43ab

Tur d6 suy ra (ab)‘ca2 va a‘cb2 :>b|c va a|c

Do do6: (ab)‘c & c=mab,meN’
= m(a’—ab+b*)=43= (az—aber2 )|43

a’—ab+b*> =1
=

a’*—ab+b* =43
THI: a* —ab+b* =1,khi d6 1-ab=(a—b)’ >0
Suyra a=b=1=d =22.Do vay (x,y)=(22,22)
TH2: a* —ab+b* =43
Do tinh d6i ximg ciax,y. Giasit x> y=>a>b
Do do 43=a’ —ab+b> >ab>b’ :>be{1,2,3,4,5,6}

Thay b=1 thi a=7 va d=1 suy ra (x,y)=(1,7),(7,1)

Thay b=2,3,4,5 thi khong ton tai s6 nguyén duong a thoa man
Thay b=6 thi a=7 va d=43/13 (khong théa man)

Thir lai, ta c6 cac cdp gia tri can tim 1a (x,y)=(22,22),(1,7),(7,1)
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