CONG TY CO PHAN GIA0 DUC THANG TIEN THANG LONG |2014 -2015

PE THI CHON
HOC SINH GIOI LGP 9
VONG 2, Quan TAN BINH (2014-2015)

(NGAY THI: 30/12/2014)
Bai1: (4 di€m)
1) Cho phudng trinh ax® +bx+c=0 c6 cic hé sd a, b, ¢ 1a cdc s6 nguyén 1é. Ching minh riing
né&u phuong trinh c6 nghiém thi cdc nghiém Ay khong thé 1a sé hitu ti.
2) Tim m dé phuong trinh sau c6 4 nghiém phan biét mx* —(m—3) X' +3m=0.

Bai 2: (4 di€m)

x+3

1) Giai phuong trinh sau: \/x +24x -1+ \lx —2\Jx-1= ; (2 diém)
(x+y)(x2+y2)=15 )
2) Giai hé phuong trinh : . (2 diém)
(X—y)(x -y ):3
Bai 3: (4 diém)
., . 1 1 1 1 R
1) Cho a, b, ¢ > 0. Chiing minh: + < (1,5 diém)

3 3 + 3 3 3 3 -
a’4+b’+abc: b’+c +abc ¢’ +a’ +abc abc
2) Tim nghi¢m nguyén cia phuong trinh sau: x> +17y” +34xy +51(x +y) =1740 (1,5 diém)

4 + 2 .o s . 3 A, N N 2 o s . 3 2 g N o A
3) Tima,bdé y= a’i ;) c6 gia tri nho nhat la -1 va c¢6 gia tri I6n nhat la 4. (1 di€m)
X+

Bai 4: (2 di€m) Cho tam giac ABC nhon ndi ti€p dudng tron (O;R). Cic dudng cao BM, CN cit
nhau tai H. Goi K 13 trung diém ctia AH. Goi I 1a giao di€m ctia AH va MN. Chitng minh I la tryc
tam cua ABKC.

Bai 5: (4 diém) Cho tam gidc nhon ABC ndi ti€p dudng tron (0) va di€m M di chuyén trén dudng
tron (0). Goi A ,B,,C, 1an lugt 1a ‘cac diém ddi xitng cia M qua cac canh BC, AC, AB. Chitng
minh ring:

1) BadiémA ,B,C, thing hang. (2 diém)

2) Puong thangchia A ,B,,C, luon di qua mot diém cd dinh khi M di chuyén. (2 diém)
Bai 6: (2 di€m) Cho hinh binh hanh ABCD cé géc A nhon (AB < AD). Tia phén gidc ctia goc BAD
ciat BC tai M vacit DC tai N. Goi K 1a tim dudng tron ngoai ti€p tam giac MCN. Chirng minh
ti giac BKCD néi ti€p.

# % HET % ~
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HUGNG DAN PE THI CHON
HOC SINH GIOI VONG 2 LOP 9
Quan TAN BINH (2014-2015)

Bai 1: (4 di€m)

1) Cho phuong trinh ax® +bx+c¢ =0 c6 cdc hé sd a, b, ¢ 1a cac s6 nguyén 1é. Chitng minh ring
né&u phuong trinh c6 nghiém thi cic nghiém 4y khong thé 1a s hitu ti. (2 di€m)

Do a, b, ¢ 1a 3 s6 nguyén 1é nén ta diit: a=2m+1;b=2k+1;c=2n+1 véi kmneZ

Gia st phuong trinh c6 nghié¢m hitu ti thi: A =b’ —4ac phai la s chinh phuong 1é (do'b 1é va
4ac 1a sé chan).

= A=(2t+1) =b* —dac = (2k+1) —(2t+1) =4(2m+1)(2n+1)

= 4k(k+1)—4t(t+1)=4(2m+1)(2n+1): vo Ii vi v& trdi la.s8 chia h&t cho 8 cdn v& phdi khong
chia hé&t cho 8.

Do d6 phuong trinh c6 nghiém thi cic nghiém 4y khong thé 1a s hiru ti.

) Tim m d€ phuong trinh sau c6 4 nghiém phan biét mx* —(m—3) x*+3m=0. (2 diém)

mx4—(m—3)x2+3m:0 (1)
Pit t=x’, phuong tinh (1) tr& thanh: mtz—(m—3)t+3m:0 (2)
a=m;b:—(m—3);c:3m

A=b*—4ac= [—(m—a,)]2 —4m(3m)=m’—6m+9-12m’ =—11m’ - 6m +9

S=t ygy=_b_m-3
Theo dinh li Vi-et, ta cé: g m
c
P=tt =—=—=3
'27a m
P& phuong trinh (1) c6 4 nghiém phén biét thi phueng trinh (2) ¢é 2 nghiém dwong phan biét
m#0
a=0 m =0
AIm*-6m+9>0
A>0 -3—-+/108 -3++108 -3-+108
< <<im-3 S{——<m< & <m<0
S>0 —>0 11 11 11
m
m<0 hay m>3
P=0_ 1350 (uon ding) y
. —3—+/108 . N . . AL Tin
Vay 1 <m< 0 thi phuong trinh (1) c6 4 nghié m phian biét.

Bai 2: (4 di€m)
1) Giai phuong trinh sau: \/X+2\/X—1 +\/x—2\/x 1=

X (2 diém)

+
2

Jxs2dx—1 +x—205-1 =X (gidukien: x>1)

2
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e (V) [T =X
@‘\/;+1‘+‘\/>:—1‘= X+3

2
o \fx—1+1+‘x/x—1—1‘ - X;3

THI: \x-1-1>0 < x >2.Khi dé6 phuong trinh tré thanh:

x-1>0 >1
x/x—1+1+\/x—1—1:X;L3c>4 x—1x+3<:>{ @{X‘

16(x—1)=(x+3)2 X2 —10x+25=0

x>1
Q{(x—s)z :0<:>x:5(nhan)

THI: \x-1-1<0 <1<x<2.Khi d6 phuong trinh tré thanh:

«/x—1+1—«/x—1+1=XT+3<:>x+3=4<:>x=1(nhzfln)

Vay S ={1;5}

Giai hé phuong trinh :

v ( ) { 2 2

Gidi hé (11 X =2y x=2y x=2y  |x=2
iai hé (ID) (x—y)(xz—yz):3© (2y—y)(4y2—y2)=3© 3y’ = < y=1

Giai hé (III y=2x y =2x y=2x x=1
iai h¢ (III) (x—y)(xz—yz):3© (X_zx)(X2_4x2):3<:> 3x3:3<:> y=2

-2 -1
Vay nghiém ctia hé phuong trinh 1a {X ; hay {X 5
y= Y=
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Bai 3: (4 diém)

1 1 + ! <1 (1,5 diém)

1) Cho a, b, ¢ > 0. Chitng minh: + <
> 8 a+b’+abc b’+c’+abec ¢’ +a’+abe abe

Ta cé:
(a-b) 20> a’—ab+b* >ab < (a+b)(a’ —ab+b*) 2 ab(a+b) < a’ + b’ ab(a+b)

1 1
o al +b3Jrabczab(a+b)+abc<:>:13’+b3 +abc23b(a+b+c)<:> b abe < ab(a+b+(:) (1)

1 1
b’ + ¢’ +abe < bc(a+b+c) (2)

1 < 1 ) (3)

¢ +ad+abe ca(a+ b+c¢

Cmtt, ta cé:

Cong vé theo vé& (1), (2), (3), ta cé:
1 1 1 1 1 1
+ + < + +
a’+b’+abc b’+c’+abe ¢ +a’+abe ab(a+b+c) bc(a+b+c) ca(a+b+c)
1 1 1 ct+a+b
3 3 + 3 3 + 3 3 S
a+b +abc b’+c¢ +abc ¢ +a’ +abc abc(a+b+c)
1 1 1 1

3 3 + 3 3 + 3 3 =
a +b’+abc b’ +c¢’+abc ¢ +a’+abc abc

Tim nghiém nguyén ctia phuong trinh sau: x* +17y” + 34xy +51(x + y) =1740 (1,5 di€m)

=X +17[y2 +2xy+3(x+y)] =1740
Do x nguyén nén x ¢6 dang: x=17k+r véi re {0,1,2,3,4,5,6,7,8} va keZ
=x’ €{170,17n+1;17n+4,170+9,170+8,17n+2,17n+15,17n+13} véi neZ

Ta thay riing vé& phaila 1740 khi cho cho 17 ¢6 s& du'1a 6. Trong khi dé v& trai khi chia cho 17
trong moi truong hgp déu khong ¢6 so du 1a 6. VAy phuong trinh di cho khong c6 nghiém
nguyén.

ax+b

x*+1

Tim a, b d€ y=

6 gia tri nho nhat la -1 va c6 gia tri 16n nhat 1a 4. (1 diém)

+b o JOR
Vi yzaf ¢ gia tri nho nhat la -1 va cé gia tri I6n nhat 1a 4

X +1
. ax+b
nén -1<— <4,Vab
x“+1
a) a’
ax+b
@afrTrVs X+—| —+b+1>20 ,Vab
x2+1 1, vab x*+ax+b+1>0 , Vab ( 2] 4 >
g +b ®42 b4>0Vb<:> 22
ax X" —ax—-b+4>0, Va,
iS4 vab 2x-2| 2 _pi4>0, vab
X+ 4 16
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Bai 4: (2 di€m) Cho tam giac ABC nhon ndi ti€p dudng tron (O;R). Cac dudng cao BM, CN cit
nhau tai H. Goi K 1a trung di€m cia AH. Goi I 1a giao di€m ctia AH va MN. Ching minh I la tryc
tam cua ABKC.

Goi F 1a giao diém cia AH va BC.
Goi T la giao di€m cia BI va KC
Xét AFKN va AFMI, ta co6:

NFK = MFI(...) «
FKN = FNH(: 2NMH)

FK _FN
= AFKN © AFMI(g—g) - o
— FN.FM = FLFK . Ma FB.FC= FN.FM(AFNB > AFCM)

Néfi FBFC=FLFK — 1B _Fl iy BFI=KFC(=90“)
FK FC

Nén AFBI < AFKC = IBF = IKT(hai géc tuong iing)
Ma BIF:KIT(dﬁ'i di’nh). Nén IKT-+KIT = IBF + BIF = 90°
= KTI=90" =BT L KC

Bai 5: (4 di€m) Cho tam gidc nhon ABC néi ti€p duong tron (0) va diém M di chuyén trén dudng

tron (0). Goi A ,B,,C, 1an lugt 1 cac diém ddi xitng cia M qua cdc canh BC, AC, AB. Chitng

minh ring:
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1) BadiémA ,B,,C, thing hang. (2 di€m)

Goi S, K, T lan lugt 1a giao di€m cia MC;MA ;MB, véi AB, BC, AC.
Chiing minh dugc: S, K, T thang hang. (dudng thing Simpson)
S Ia trung di€ém clia MC,
=K I trung diém ciia MA
T 1a trung di€m ctia MB,
Dung dudng trung binh chitng minh dugc: {SK T CA, = {ST TEA, = CA, =AB,
KT // AB, ST// AB,
=A,,B,C thflng hang. (1)

Duong thing chifa A ,B,C, ludn di qua mot di€m ¢4 dinh khi M di chuyén. (2 diém)

Vé AD, BE, CF lan lugt 13 3 dudng cao cia AABC cit nhau tai H.
Ta chimg minh dugc: BHD = ACB = AMB = AC,B(t/ ¢ d&i xiing)

= BHD=ACB = Ti gide ACBH ndi ti€p = AHC, = ABC, = ABM(t / ¢ doi xﬁ‘ng) (1)
Chitng minh tuong tu ta dugc: AHB, = ACM(Z)

T (1) va (2) cong vé ta dugc: AHC, + AHB, = ABM+ACM

— C,HB, =180’ = C,,H,B, thiing hang. (2)

T (1) va (2) suy ra: 4 diém = A,,B,C . H thing hang. Ma H ¢ dinh.

Nén dudng thiing chifa A,,B,,C, luon di qua mot diém H cé dinh khi M di chuyén.

Bai 6: (2 di€ém) Cho hinh binh hanh ABCD c6 géc A nhon (AB < AD). Tia phin gidc ctia géc BAD

cit BC tai M va ciit DC tai N. Goi K 1a tim dudng tron ngoai ti€p tam giac MCN. Chiing minh:
tif gidc BKCD néi ti€p.
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vg)

+ Chitng minh: tif giac BKCD noi ti€p.

Ta co:

DAN = MAB(AM a tia phan gidc cha BAD)
= DAN=DNA = ADAN céin taiD.
DNA = MAB|( hai géc so le trong va AB // DN)
— DN =DA.Ma DA =BC (td gidc ABCD la hinh binh hanh). Nén DN = BC.
Ta co :
NMC =DAN(BC / AC)

DAN = MAB(...)

MNC=MAB(AB // DN) = NMC=MNC = ACMN can tai C.

= CM=CN.Ma KM = KN (bin kinh (K)). Nén KC la dudng trung truc cia MN.
= CK 1 MN
Ta co :

{BCzDN — BC—CM=DN-CN = BM=DC

ACMN cén tai C c6 CK la duong cao (...) Nén CK ciing 1a duong phan gidc cia ACMN.

— MCK=NCK' (1)

Ta'cé : KM =KC = AKMC can tai K = KMC=MCK(2)

Tu (1) va (2) suyra : KMC=NCK

Ma KMC+BMK = NCK+DCK =180 = BMK = DCK
BM=DC

Xét ABMK va ADCK, ta ¢6 : {BMK=DCK = ABMK = ADCK(c-g—c¢)= MBK = CDK
KM =KC

= Tif giac BKCD ndi ti€p (td gidc c6 2 dinh lién ti€p cuing nhin mét canh duéi 2 géc bing

nhau)
/Z % HET % ~#
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