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Tru s& chinh:766/36-766/38 CMT8, P.5, Q. TAN BINH, 38 420 372 — 38 460 835
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SO GIAO DUC VA PAO TAO PE THI HQC SINH GIOI CAP THANH PH
THANH PHO HO CHI MINH LOP 9 — THCS (NAM 2016 — 2017)
MON TOAN
PE CHINH THUC Thoi gian 1am bai: 150 phiit
Ngay thi: 20/3/2017

—

Bai 1: (3 diém)
Cho ba s0 a, b, ¢ théa cac dieu kién: a—b=7;b—c=3.
a’+b’+c*—ab—bc—ca

Tinh gi4 tri cta biéu thie P= —
a"—c —2ab+2bc

Bai 2: (3 diém)
Gidi phuong trinh: (2x—1)vx+3 =x*+3
Bai 3: (3 diém)
Giai hé phuong trinh: {X (y _1) oy (X +1) =¢
(X—l)(y +1) =1
Bai 4: (4 diém)

1) Cho 2 sb thuc duong x, y thoa X 2y =1. Tim gia tri 16n nhat cta biéu thic P =xy>
1+x 1+y
2) Tim x, y nguyén théa man phuong trinh: (x + y)(x + Zy) =x+35
Bai 5: (5 diém) ‘ q
1) Cho tam giac nhon ABC c¢6 H ,lél truc tam. Goi M, N lén‘luo“[ la trung diém cua BC va AH.
DBuong phan gidc trong goc A cat MN tai K. Chirng minh rang AK vudng goc voi HK.
2) Cho tam giac ABC ndi tiep duong tron (O). Goi AH, AD lan luot 1a duong cao , dudng phan
giac trong ciia tam gidc ABC (H,D € BC). Tia AD cit (O) tai E, tia EH cat (O) tai F va tia FD
cat (O) tai K. Chimg minh rang: AK 1a duong kinh cta (O).
Bai 6: (2 diem) N 7 .

Trong tuan, moi ngay Nam chi choi mot mon thé thao. Nam chay ba ngay mdt tuan nhung khong
bao gio chay trong hai ngay lién tiép. Vao thtr Hai, anh ta choi bong ban va hai ngay sau d6 anh ta choi
bong da. Nam con di boi va choi cau 16ng, nhung khong bao gio Nam choi cau 16ng sau ngay anh ta chay
hodc boi. Hoi ngay nao trong tuan Nam di boi?

HET
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SO GIAO DUC VA PAO TAO PE THI HOC SINH GIOI CAP THANH PHO
THANH PHO HO CHI MINH LOP 9 — THCS (NAM 2016 — 2017)
‘ MON TOAN
PE CHINH THUC Thoi gian 1am bai: 150 phiit
Ngay thi: 20/3/2017
\S J

Bai 1: (3 diém) ‘
Cho ba s0 a, b, ¢ thoa cac diéu kién: a—b=7;b—c=3.

a’+b*+c*—ab—bc—ca
a> —¢? —2ab+2bc

Tinh gia tri cta biéu thic P=

Taco: a-b=7;b—c=3=a-b+(b—c)=7+3<a-c=10

Ta co: P:(a—b)2+(b—c)2+(c_a)2 _ (a—b)2+(b—c)2+(c—a)2
2(a2—c2—23b+2bc) 2[(a—c)(a+c)—2b(a—c)}

_ (a—b)2 +(b—c)2 +(c—a)2 _ (a—b)2 +(b—c)2 +(c—a)2 T +3+10° 79

2(a—c)(a+c-2b) 2(a—c)[(a-b)-(b—c)] 2[10(7-3)] 40

Bai 2: (3 diém)

Gidi phuong trinh: (2x—1) Jx+3=x+3

P 1
bicu kién: x > >

Phuong trinh da cho twong duong véi:

2xyx+3-Vx+3=x*+3
SX—Vx+3=x>-2xVx+3+x+3

S X— X+3:(x—\/m)2
<:>(x—\/x+3)(x—\/x+3—l):0
c{x\/ﬁ—o c{\/ﬁ—x 1)

Xx—vVx+3-1=0 Vx+3=x-1 (2)
x>0
Gidi (1), \/X+3:x<:>{x R BVERS (nhan)
x+3=x
—\/1_3+1
X =
2
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x>1
_ Jﬁ+3
Gidi (2), \/x+3:X—1<:>{X 120 @{XZI P @x:ﬁ”’ (nhan)
x+3=x>-2x+1 x> -3x-2=0 2
X:ﬂ
2

Vay tap nghiém cua phuong trinh 1a S = { 5

\/E+1.\/1_7+3}
2

Bai 3: (3 diém)
X(y—1)+y(x+1):6
(x-1)(y+1)=1

Giai hé phuong trinh: {

(x—l)(y+1):1 xy+x-y—-1=1 Xy+XxX—-y=2

3xy =8 3xy =8 3xy =8 3xy =8
= = = =
Xy+Xx—-y=2 3xy+3x-3y=6 8+3x-3y=6 3x-3y=-2

Tach {X(y—l)‘ﬂ’(x‘*‘l)—6<:>{xy—x+xy+y—6<:>{2xy—x+y—6

2 x=1
y_ 4 3
3y-2)y=8 oy 8= _ 4 _5
o By-2)y=8 _ [3y 2y-8=0_ Jly==2 |y
3x=3y-2 3x=3y-2 ; Xx=-2
X=y—-= 4
3 ==
773

Bai 4: (4 diém)

2y

1) Cho 2 s6 thyc duong x, y thoa li + Tav =1. Tim gia tri 16n nhét cta biéu thuc P =xy>.
+x 1+y

. 2
Ta co: ﬁ+ﬁ=1<:>x(1+y)+2y(1+x):(1+x)(1+y)

SX+XYy+H2y+2xy=1+y+x+xy o y+2xy=1<2xy=1-y

o2 2 _ 12
Dodétacé:xyz:2xy.X:(1—y).X: y +y:—4y +dy 1+1:1_M313

2 2 2 8 8 8 8

. ) 1 .
Vay P =—.Dau ="’ xay ra khi yzzva X =

1
2

2) Tim x, y nguyén thdéa man phuong trinh: (X + y)(x +2y) =x+35

Cich 1: phwong trinh 13 béc 2 (c x l14n y) v6i hé s6 nguyén
Ta c0: (X+y)(x+2y):x+5<:>X2+3xy+2y2 :x+5<:>xz+(3y—1)x+2y2—5:0

2
A, =(3y-1) —4(2y2 —5) —y>—6y+21.
Dé x, y nguyén thi A, 13 sb chinh phuwong
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= bat A = k* (khong mat tinh tong quat, ta gia st ke N)
=y —6y+21=kK’

:>(y—3)2+12=k2

=(y-3-k)(y-3+k)=-12 (-12=-L12=-3.4=-2.6)
Vi keN nén y-3-k<y-3+k

Vi (y-3-Kk)+(y—3+k)=2y—6 laso chin

Nén (y-3-k),(y—3+k) c6 cing tinh chin l¢.

Do d6 chi c6 2 truong hop thda dé

THL. y—3—k:—2© y—k:1<:> y=5
y-3+k=6 y+k=9 k=4

Véiy =5, thé vao phuong trinh (X +y)(x +2y) =x+5, ta dugc:

(x+5)(x+10)=x+5 < (x+5)(x+10-1) =0 < [X B _3 (Thir lai thiy dung)

X =—

_3-k=-6 _k=-3 _

TH2: Y oY ¥l
y-3+k=2 y+k=35 k=4

Véiy = 1, thé vao phuong trinh (x +y)(x +2y) =x+35, ta dugc:

1 .
(x+1)(x+2) X+5 X +3x+2=x+5<x +2x-3= OQ{X (Thtr lai thay dang)
X

Vay phuong trinh da cho c6 4 nghiém nguyén (x;y) =(-5;5),(-9;5), ( 1),(-3:1)
Céch 2: dung kién thirc 16p 8, bo sung hang diang thirc.
Ta co0: (X+y x+2y) X+5o x> +3xy+2y’ =x+5 < x° +(3y 1)X+2y2 -5=0

Iy (Sy 1} (3y 1] 9y> —6y+1 8y 20 o

2 4 4
( L3 1} y? 6y+21

2
o (2x+3y-1) —(y? —6y+21)=0
& (2x+3y-1) =(y* -6y +9) =12
o (2x+3y-1) ~(y-3) =12
& (2x+3y-1-y+3)(2x+3y-1+y-3) =12
& (2x+2y+2)(2x+4y-4)=12
<:>(x+y+1)(x+2y—2):3

Do x, y nguyén nén, ta c6 bang sau:
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X+y+1 1 -1 3 -3
X+2y—2 3 -3 1 -1
X -5 -3 1 -9
y 5 1 1 5

Vay phuong trinh da cho ¢6 4 nghi¢m nguyén (x;y) = (—5;5),(—3;1),(1;1),(—9;5)
Bai 5: (5 diém)
1) Cho tam giéc nhon ABC c6 H 1a tryc tam. Goi M, N lan luot I3 trung diém ctia BC va AH. Duong
phan giac trong goc A cat MN tai K. Ching minh rang AK vudng goc véi HK.

Goi O la tam cua (ABC)

V& duong kinh AT cua (O).

Ta dé chimg minh tir giac BHCT 12 hinh binh hanh

— 2 duong chéo BC va HT cit nhau tai trung diém ctia mdi duong

Ma M I trung diém ctia BC nén M 1 trung diém cta HT.

Do @6, ta chirmmg minh dugc MN la duong trung binh cia AAHT = MN // AT

_ |BAK=CAK(...)

Ta co:
BAH = CAT(dé chiing minh)

= BAK-BAH=CAK-CAT = HAK =TAK
Ma TAK = AKN (2 gébc so le trong va MN // AT)
Nén HAK = AKN = ANAK can N = KN = NA

Mat khéc NA:%AH nén I(Nz%AH: AKAN vuodng tai K = HK 1 AK
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2) Cho tam gidc ABC néi tiép duong tron (O). Goi AH, AD lan luot 1a duong cao , dudng phan giac
trong ctia tam gisc ABC (H,D e BC). Tia AD cit (O) tai E, tia EH cit (O) tai F va tia FD cit (O)
tai K. Chimg minh rang: AK la dudng kinh cia (O).

Goi E 1a giao diém cua tia AD va (O)
Do do, ta ching minh dugc sd EA =sd EC

Ma FHB = %(sdBF+sdEC) (goc c6 dinh bén trong duong tron chin BF va EC)
. 1 1
Nén FHB = E(SdBF—ksdEB) = FHB = EsdEF

Mit khac FAD = %sdEF (g6c nodi tiép chan BF cua (0))
Nén FHB =FAD = ti gidc AFHD noi tiép = AFD = AHD = 90°

Ma AFD = %AOK (goc noi tiép va goc ¢ tdm chan AK cua (O))

Nén 90° = %AOK = AOK =180" = A, O, K thang hang
Mat khac AK 1a day cung cua (O) nén AK la duong kinh cua (O).
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Bai 6: (2 diém)
Trong tuan, moi ngady Nam chi choi mdt mon the thao. Nam chay ba ngdy mét tuan nhung khong

bao gid chay trong hai ngay lién tiép. Vao thir Hai, anh ta choi bong ban va hai ngay sau do anh ta choi
bong da. Nam con di boi va choi cau 16ng, nhung khong bao gio Nam choi cau 16ng sau ngay anh ta chay
hodc boi. Hoi ngay nao trong tuan Nam di boi?

Theo dé bai, Nam choi bong ban thir Hai va choi bong da vao tha Tu.
Do d6, Nam chay 3 ngay khong thé roi vao tir thir Nam dén Chu nhat (vi s& ¢6 2 ngay chay lién tiép)
= 0 mét ngay Nam chay vao thir Ba.
Vi viy, 2 ngay chay con lai s& roi vao tir thr Nam dén Chu nhét.
Ta xét 3 truong hop sau:
TH1: Nam chay vao thit Nam + thi Bay
— Nam choi cau 16ng thtr Sau hodc Chii nhat déu khong thoa dé (vi déu ngay sau chay)
TH2: Nam chay vao thir Nam + Chu nhat
= Nam khong thé choi cau 16ng vao thir Sdu ma phai choi cau 16ng vao thir Bay
= Nam boi vao thir Sau (loai vi khi d6 Nam choi cau 16ng vao thir Bay sau ngay boi)
TH3: Nam chay vao thtr Sdu + Chu nhat
= Nam khong thé choi cau 16ng véo thir Bay ma phai choi cau 16ng vao thir Nam
= Nam boi véo thtr Bay (thoa dé).
Vay thir Bay trong tuan, Nam di boi.

® @ HET
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