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SG GIA0 DUC VA PAO TAO PE THI HOC SINH GIOI CAP THANH PHO
THANH PHO HO CHI MINH LGP 9 — THCS (NAM 2014 — 2015)

\ MON TOAN
PE CHINH THUC Thdi gian lam bai: 150 phut

Ngay thi: 24/3/2015

\

Bai 1: (3 diém) Cho ba sb duong a, b, ¢ thoa man diéu kién: a+b+c= %.
anc

(1+ bzcz)(1+ azcz)
¢’ +a’b’c
Bai 2: (5 diém) Giai cac phudng trinh va hé phuong trinh:
a) 2x> +x+3=3x/x+3

b) {y = 2«/):
Jx+y=x"-y

Bai 3: (2 di€m) Qua diém M thuéc canh BC ciia tam gidc ABC ké cic duong thang song song véi
ciac canh AB va AC, chiing tao thanh véi hai canh &y mét hinh binh hanh. Tim vi tri ciia M d€
hinh binh hanh d6 cé dién tich 16n nhat.

Bai 4: (4 diém)

=a+b

Chitng minh riing: \/

x> +12
X+y

a) Cho hai sd duong x, y. Tim gid tri nhé nhat ctia biéu thic sau: P= +y

b) Tim cédc s6 nguyén x, y théa mén ding thic: 2x* +y> +3xy +3x+2y+2=0
Bai 5: (4 diém)
Cho tam gidc nhon ABC (AB < AC) noi ti€p dudng tron (0). Cac dudng cao BD, CE ciia tam gidc
ABC cit nhau tai H. Pudng tron ngoai ti€p tam giac ADE cit (O) tai di€ém K khiac A. Chifng
minh ring:

a) KH di qua trung di€ém M ciia canh BC.

b) BC la ti€p tuyén chung cua cac dudng tron ngoai ti€p cac tam giac BHK va CHK.
Bai 6: (2 diém)
Theo quyét dinh B6 Cong Thuong ban hanh, gia ban 1é dién sinh hoat tir 16/3 sé dao dong trong
khoang tir 1484 d&n 2587 dong mdi kWh tuy bac thang. Duéi day 1a bang so sanh bi€u gia dién
truée va sau khi diéu chinh:

Mifc st dung trong thing Gida méi Gia hién tai

(KWh)

0-50 1484 1388

51-100 1533 1433

101 - 200 1786 1660

201 - 300 2242 2082

301 - 400 2503 2324

401 trG 1én 2587 2399
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a) Néuhd A trung binh mdi thang tiéu thu 120kWh thi theo gia méi so tién phai tra ting lén
bao nhiéu trong 1 thang?

b) Ho B trong thang 2 da tra tién si dung dién 1a 194170 déng. Hoi lugng dién ma ho B tiéu
thu trong thang 2 la bao nhiéu?

¢) Gia st hy C trong mta thiang dau dugc tinh theo gia cii, trong mia thing sau dugc tinh theo
gid méi véi mic st dung thuc t& (bao gdm ca niia thing ddu) va lugng dién tiéu thu ¢ méi
nia thang 13 bing nhau. S tién cudi thing ho C phai tra 14 116350. Héi lugng dién ma ho
C tiéu thu trong thing 13 bao nhiéu? Biét riing lugng dién tiéu thu khoéng vugt qua

® ® HET
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SG GIA0 DUC VA PAO TAO PE THI HQOC SINH GIOI CAP THANH PHO

THANH PHO HO CHI MINH LOP 9 — THCS (NAM 2014 - 2015)
) MON TOAN
PE CHINH THUC Thoi gian 1am bai: 150 phit

Ngay thi: 24/3/2015

\

|Hu’0"11g din gi:fjl

Bai 1: (3 diém) Cho ba s6 dwong a, b, ¢ théa min diéu kién: a+b+c= %bc .
a

(1+ b’c? ) (1+ a’c’ )

¢ +a’b*c?

=a+b

Chitng minh ring: \/

Ta c6: a+b+c=i:>abc(a+b+c)=1
abc

Do dé: 1+b°c? :abc(a+b+c)+b2 2 :bc[a(a+b+c)+ch:bc[a(a+b)+ca+bc]
:bc[a(a+b)+c(a+b)}:bc(a+b)(a+c)
Tuong tu: 1+ a’c’ :ac(a+b)(b+ c);1+aZb2 =ab(a+c)(b+ c)

Do do:
(1+b2c2)<1+a2c2) (l+b2c2)(1+a2c2) bc(a+b)(a+c)ac(a+ b)(b+c) 2
\/ ¢’ +a’b’c’ :\/ ¢ (1+azb2) _\/ c2ab(a+c)(b+c) - (a+b) =a+h

Bai 2: (5 di€m) Giai cac phuong trinh va hé phuong trinh:
a) 2x’ +x+3:3X\/):3
Piéu kién: x>-3 . Ta c¢é:
2x> +x+3=3xXx+3 < 2% —xy/x +3-2x/x +3+x+3=0

@x(Zx—ﬁ)—ﬁ(zx_M)zo
@(zx-Jx+3)(x_Jx+3)_OQFX—M -0

x—x+3=0

30 x>0 x>0
c{\/yi X Sl x+3=4x2 < {4x* —x-3=0
X+3=Xx Xt+3=x X2 —x-3=0
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x>0

-3 x=1
x=1h0:§1cx=7

1413 . . 1.3 YT
hoac x >

2

1+J1_3}

Vay S=41;
ay {L >

b y:2\/x—1
JX+y=x"-y

Piéu kién: x>1;x > —y.

{Y—Z\ﬁ <3{y—2xﬁ - yzz\/ﬁ
Jxry=x'-y  |Jx+2Jx-1=x'-2x-1 ,/(\/aﬂ)z:xz—z«/::(l)

Cach 1:
y=24x-1 y=2vx-1

@ (x—l)[(x+l)(x2—1)—9}=0 < (x—l)(x3+xz—x—1—9):0
y=2vx-1 y=2yx-1

g (x—l)(x3—2x2+3x2—6x+5x—10)=0 Z (x—l)(x—Z)(x2+3x+5)=O
y=2vx-1 =2x-1

= 3 2 - .\ yX:1X @{XZ:I-;YZO
(x-1)(x-2) (“E] T =0 L:z X=2y=2

Cach2

—
-

)<:>(x—1)(x—2)(x2+3x+5)=0<:{§i1(vi x2+3x+5>0)

S ot

{X B 2(nh:;m)

y=2

=

Vay nghiém (X;y) cua hé phuong trinh l1a (1;0);(2;2)

Bai 3: (2 di€m) Qua di€m M thudc canh BC ciia tam gidc ABC ké cdc dudng thing song song vdi
ciac canh AB va AC, chiing tao thanh véi hai canh &y mét hinh binh hanh. Tim vi tri cia M d€
hinh binh hanh d6 c6 dién tich 16n nhat.
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A

B M C

Td giac MDAE c6 MD // AC, ME // AB. Do dé: td giac MDAE la hinh binh hanh
Xét ADBM va AABC cé:
BDM = BAC(ddng vi, MD // AC)
= ADBM > AABC(g—g)
DBM chung

_ Soau _ (BMJ (1) . Tuong tu: Z M (CMJ 2)

SABC BC ABC BC
2 2 2
. . S S
Tu (1) va (2) cong v€ theo vE€, ta duge: —2BM  EMC _ M + M > 1 @+C—M = 1
S.sc Sipc BC BC 2 BC BC 2
S v +S S =S S >
@MZEQMZE <:>1—M21<:>SMDAE <=8, ;c» khong doi.
SABC 2 SABC 2 ABC 2 2
Diu “="xdyra < M =— M < BM=CM<& M la trung diém ciia BC.
BC  BC
Vay khi M 1a trung di€m ciia canh BC thi dién tich hinh binh hanh MDAE 16n nhat va bing
1
ESABC

Bai 4: (4 di€m)

, 2 /, 2 Y 2 ’ 12
a) Cho hai s6 duong x, y. Tim gia tri nho nhat cua bi€u thiic sau: p=X" +y
X+Yy
Cach 1:
1(x2—2x + 2)+§(xz+2x + 2)+12
P—X2+12+ X +12+xy+y’ 4 Y*Y )Ty yry
X+Yy Y X+y X+y
2
X_
=( y) +§(x+y)+ >0+2 §(x+y). 12 _53-6
4(x+y) 4 X+y 4 Xty
x-y=0

D4au “=” xay ra khi %(x+y): Sx=y=2

X+y
X,y >0
Vay gid tri nhé nha't cia bi€u thic Pla 6 ©x=y=2
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Cach 2:
2 2 2
p_X +12+ _X FXy+y +12 )
X+y X+y

Ta c6: x* +xy+y’ 2%(x+y)2 & 4x° +4xy + 4y® > 3x* + 6xy + 3y’ <::>(x—y)2 > 0:ludn ding

. 3 2 2 3
Do dé: X2+xy+yzzz(x+y)2<:>—x (;’iy;)y ZZ(Xer)(z)
Tir (1) va (2), ta cé: Pz§(x+y)+ 12
4 X+y

Ap dung BDT Co —si cho hai s6 duong, ta dugc:

3

Z(X+y)+(x+y >6<=P>6
x=y

Diu “=" xdy < 3 12 ox=y=2
4(X+y)_x+y

Vay GTNN cia P1a 6 khi x=y =2

Tim céc sé nguyén x, y théa man ding thic: 2x> +y> +3xy +3x+2y+2=0

Cédch 1:
2% +y° +3xy +3x+ 2y +2 =0 2X° 42Xy + 2X + Xy + Y  +y+ X +y+1=—-1
<:>2x(x+y+l)+y(x+y+l)+(x+y+1):—1 <:>(x+y+1)(2x+y+1):—1

“| - RN

Vay céc ciap s6 nguyén (X;y) can tim la: (2;—4);(—2;2)

Xx+y+1=12x+y+1=-1 X=2x+y+1=-1 x=23+y=-1 x=2y=-4

X+y+l=-1;2x+y+1=1 Xx=-2;x+y+1=1 x=-23-1+y=1 X=-25y=2
Cdch 2: 2x° +y° +3xy +3x+2y+2=0 <>y’ +(3x+12)y+2x" +3x+2=0

A=(3x+2) =4(2x" +3x+2) =9x*+12x +4-8x* ~12x~8=x" 4

P& phuong trinh ¢é nghiém nguyén thi A 1a s6 chinh phuong, nén ta dit:

0’ —4=Kk*(keN)<(n+2)(n-2)=K

Ta ¢6 bang sau:

x+k 1 4 —4 -1 2 -2
x—k 4 1 -1 —4 2 -2
X 5 5 5 5 2 -2
— (loai — (loai —— (loai —— (loai
> (loai) > (loai) 2( A1) 2( A1)
y —4 2

Vay céc cip nghiém sé nguyén (x;y) can tim la: (2;—4);(—2;2)

Bai 5: (4 diém)
Cho tam gidc nhon ABC (AB < AC) ngi ti€p dudng tron (0). Cac dudng cao BD, CE ciia tam gidc
ABC cat nhau tai H. Pudng tron ngoai ti€p tam giic ADE cit (O) tai di€m K khic A. Ching
minh ring:
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|| a) KH di qua trung diém M ciia canh BC.

Vé duong kinh AF ctua dudng tron (O).

Ta cé6: ABF=ACF=90° (g6c ndi ti€p chian mita duong tron dudng kinh AF)

Xét tit giac ADHE, ta c6:

ADH+ AEH = 90° +90° =180°

= Ti gidc ADHE ndi ti€p (.). M4 ADH=90°. Nén AH la dudng kinh ctia dudng tron
ngoai ti€p AADE = AKH=90°

Ta c6: AKH= AKF(: 9o°) — Tia KH trung tia KF. = K, H, F thing hang. (1)

BH // CF(J_ AB)

Ta co:
BH // FC(L AC)

= T giac BHCF la hinh binh hanh (...)
= HF di qua trung di€m M ciia BC.

— H,F,M thiang hang. (2)

Tir (1) va (2) ta cé6: K,H,F,M thing hang.

Vay KH di qua trung diém M ctia canh BC.

|| b) BC la ti€p tuyé&n chung cua cidc dudng tron ngoai ti€p cac tam giac BHK va CHK.

| BKF = BCF(Hai géc ni ti€p cung chin BF)
Ta cé: = BKF=HBC
HBC = BCF (so le trong va BH // FC)

= BC la ti€p tuyén cua dudng tron (BHK) (3)
CKF = CBFF(Hai goc ndi ti€p cung chin CF)

Ta cé: = CKF =HCB
HCB = CBF (so le trong va BF // CH)

= BC la ti€p tuyé&n cua dudng tron (CHK) (4)
Tu (3) va (4) ta suy ra dpcm.
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Bai 6: (2 diém)

Theo quyét dinh B§ Cong Thuong ban hanh, gid ban 1é dién sinh hoat tir 16/3 sé dao dong trong
khoang tir 1484 d&én 2587 dong mdi kWh tuy bac thang. Du6i day 1a bang so sanh biéu gia dién
trude va sau khi diéu chinh:

Mifc sit dung trong thing Gia méi Gia hién tai

(kWh)

0-50 1484 1388

51-100 1533 1433

101 - 200 1786 1660

201 - 300 2242 2082

301 - 400 2503 2324

401 tré 1én 2587 2399

a) Néuhd A trung binh mdi thang tiéu thu 120kWh thi theo gid méi s6 tién phai tra ting 1én bao
nhiéu trong 1 thang?

Ho A theo gia méi, sé tién phai tra ting 1én trong 1 thang la:
(1484 - 1388).50 + (1533 - 1433).50 + (1786-1660).20 = 12320 (dﬁng)

b) Ho B trong thang 2 di tra tién st dung dién 1a 194170 dong. Hoi lugng dién ma ho B tiéu thu
trong thang 2 la bao nhiéu?

Thang 2 nén ho B tra tién theo gia hién tai.
Lugng dién ma ho B tiéu thu trong thang 2 la:
[194170 —(1388.50 +1433.50)] 11660+ 50+ 50 = 132(kWh)

¢) Gia st h C trong nira thing dau dugc tinh theo gia cii, trong nira thang sau dugc tinh theo gia
mdéi véi mic st dung thyc t& (bao gdm ca nira thang ddu) va lugng dién tiéu thu ¢ mdi nita thang
14 biing nhau. S& tién cudi thang hoé C phai tra 13 116350. Héi lugng dién ma hé C tiéu thu trong
thang 13 bao nhiéu? Bi€t ring lugng dién tiéu thu khong vugt qua 100kWh.

Goi lugng dién ma hé C tiéu thu trong thiang la 2x (kWh) (Piéu kién 0 < x < 50)
So tién nita thang dau ho C phai tra la: 1338.x (dong)
S tién nifa thing sau hd C phai tra la: 1484.(50—x) +1533[x ~(50 —x)] =1582x — 2450 (ddng)
Theo dé bai ta cé phuong trinh:
1388x +1582x —2450 =116350
< 2970x =118800
&SX= 40(nhs?1n)
Vay lugng dién ma hd C tiéu thu trong thang la 40.2 = 80 (kWh)

® ® HET
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