SO GIAO DUC & PAO TAO KY THI HQC SINH GIOI CAP TINH

PAK LAK NAM HOC 2016 — 2017
MON THI: TOAN 9 - THCS ‘
‘DE CHINH TH[']’C‘ Thoi gian lam bai: 150 phut (khong ké thoi gian giao dé)

Ngay thi: 05/4/2017

Bai 1: (4 diém)

(a—l)\/afl+1+(a—1)\/af1—1
\/a+2\/; \/a—2\/aT1

1) Cho sb thuc a, ma a > 2. Rat gon biéu thire: A _L
a

x> —3x y+3\/;:1

2) Giai hé phuong trinh sau: 16 5 /5=5
Bai 2 : (4 diém)

1) Tim m dé phuong trinh x* +(2m+1)x+3m—-1=0 c6 hai nghiém x,, x, thoa man x/ +x; =5
2) Cho s thyc b théa man diéu kién da thitc P(x)=x*+bx+2017 6 gid tri nhd nhat 1a mot
s€:) thuc duong. Ching minh ca hai phuong trinh 4x* —12410x+5=0 va 4x*—124/10x-b=0
déu c6 hai nghiém phan biét.

Bai 3: (4 diém)

1) Tim cac sO0 nguyén x,y thoa man phuong trinh 1+2° = »°

2) V6i mdi s tu nhién », ta dit M (n) =2" +2*"  Chirng minh rang s6 2" -8 ludn
chia hét cho 31.

Bai 4: (4 diém) Cho duong tron (O) ¢ tim O. Day AB ¢6 dinh khong phai dudng kinh.
Goi I 1a trung diém cta’doan AB. Trén cung nho AB liy hai diém C, E sao cho goc CIA
va EIB la cac goe-nhon. CI cat duong tron (O) tai diém D khéc C. EI cat duong tron O)
tai dlem F khac E. Cac tiép tuyén voi duong tron (O) tai C va D cat nhau tai M; céc tiép
tuyen v&1 duong tron (O) tai E va F cit nhau tai N. N6i OM cit CD tai P va ON ciét EF tai
Q. Chung minh rang:

1) T&r giac PQNM ndi tiép.

2) MN song song v6i AB.
Bai 5: (2 diém) Cho tam gidc ABC can tai C, c6 goc ¢ dinh 1a 36°. Chting minh
AC 1+J_
AB 2

Bai 6: (2 diém) Cho hai s6 thuc a, b thay doi sao cho 1<a<2;1<b<2. Tim gia tri I6n nhat

ctia biéu thire A:(a+b2+iz+gj(b+a +iz+2j
a b b” a



BAI GIAI
Bai 1: (4 diém)

D Al.ﬂa-l)@HJa—l)m_l}L N ()
el e \/(\/;”)2 \/( a-1-1)

l.{(mﬂ)(a_l_mﬂ)+(J:1_1)(a_1+¢;+1)]

a va—-1+1 a—1-1
:l-(a—\/a—1+a+\/a—1):2 (doa>2:>a—1>0,\/a—l—1>0)
a
x’ =3x y+3\/;:
2) 2_3 s (*) (PK: x=0,y>0)

x—1=0
(X—l)(x—3 y+1):0 {%_3 Y =5 (1)

Taco ()< 16 _5/y=s T [x-3 y+1=0
' 6 agy=s ¥
x=1
Gidi (1)1 IHQ{ 15_1 (TMDK)
Giai (2) X_N—_l {XN;—I { x=3{y -1 {x 3y -1
3y 1—3\f 57 Bysady-7=0 |(Wy-1)(3y+7)=0 " |Jy-1=0
@{’;1 (TMDK) (3Jy +7#0 vi y>0)

=1
Vay hé phuong trinh ¢6 hai nghiém { 151 v {x =2
y= o y=1
Bai 2 : (4 diém)
1) Ta c6: A=(2m+1)’ —4(3m—1)=4(m—-1)"+1>0 v&i moi m. Nén phuong trinh ludn c6 hai
nghiém phan biét véi moi m. Theo Vi &, ta c6: {xl x, == (2m+1)
xx, =3m—1

Khi @6 x +x] :5<:>(x1+x2)2—2x1x2 =5
@(2m+1)2—2(3m—1)5@2m2—m—10@(m—1)(2m+1)0@{ 1

) bY b? b’ o b?
2) P(x)=x"+bx+2017= X+ +2Ol7_722017_7'D0 do Min P(x)= 2017 .



2

Ta co 2017—%> 0 b><4-2017 < 22017 <b< 242017

Phuong trinh: 4x>—124/10x+b=0 c6 A] =360—4b
Phuong trinh: 4x>—124/10x-b=0 c6 A, =360+4b
Ma _2W<b<zmj{360—8\/m<360—4b<360+8\/m:>{A; >0
360812017 <360 +4b <360+842017 (A5 >0
Vay c hai phuong trinh déu c6 hai nghi¢m phan bigt.
Bai 3: (4 diém)
y+1=2" (1)
1) 1+2" =y’ o (y+1)(y-1)=2"={y-1=2" (2)
m+n=x
Te(l)va(2) =>2"-2"=2=2"-2=>m=2,n=1=>x=3,y=3
2) +) Néun chin = n’i4=n’=4t(teN)=2" =2" =16'= 5k, +1(k, € N)
Va 4n' +1-n’ =4p+1(peN)= 2" =21 =2.16° =5k, +2(k, e N)
Nén M(n)=5k+3(keN)=2"" -8=2"" -g=8(32"-1):31 (1)
+) Néun l& = n’=4t+1(teN)=2" =2""=2.16' =5k, +2(k, € N)
va 4n'+1-n’ =4p(peN)=2"""" = 2% =16" = 5k, +1(k, e N)
Nén M(n)=5k+3(keN)=2"" -8=2""-g=8(32"-1):31 (2)

Tir (1) va (2) suy ra 2% —8 ludn chia hét cho 31.
Bai 4: (4 diém)

1) T giac PQNM néi tiép. T ,

Ta c6: OC = OD (ban kinh), MC = MD (MC, MD la hai tiép tuyén cua (O))

= OM 1a trung tryc cia CD = OM L DP

Xét AODM: ODM =90° (MD la tiép tuyén cta (O) tai D), OM L DP (cmt)

— OD” = OP.OM (a)

Chtrng minh tuong tu ¢6: OF* = 0Q.ON (b). Lai ¢c6 OD = OF (ban kinh)
OP ON

Tv P.OM = 0OQ. — =
ua), b), c) = OP.O OQON:>OQ oM

~ OP ON
Xét AOPQ va AONM co6: O (goc ch ; —=— t
¢ Qva cO: O (goc chung) 00~ oM (cmt)



Viy AOPQ ©» AONM (c-g-c) = OPQ=ONM => tir gidc PQNM noi tiép (dpcm)
2) MN song song voi AB.

T giac OPIQ c6: OPI=0QI=90° (theo cau a)

Vay ta giéc OPIQ ndi tiép = QOI=QPI (gbc ndi tiép cung chin cung QI)

— — e~~~

Lai c6 ONM =0PQ (cmt) = QOI + ONM = QPI + OPQ =OPI=90° (do OM L DP)
= AONT vuéng tai T (T 12 giao diém cta OI va MN)

= OI L. MN, mat khac OI L. AB (vi IA=IB= EAB (gt)). Vay AB // MN (dp&n)

Bai 5: (2 diém)
o 0 AR 0 _ 240
Ta c6 CAB=CBA =12 2ACB _180 - 36" _ 72" (AABC can tai C)

K¢é phan giac BD cua goc ABC = CBD = ABD = 36"
Chung minh dugec ABDC cén tai D, AABD céan tai B
bait AC=BC=x,AB=BD=CD=a (x,a>0)
Mat khac BD la phan giac cia AABC

CD AD CD+AD  AC a_  x

=
BC AB BC+AB BC+AB X x+a

=x'—ax—a —O'?

AC (1+\/§)a ﬂ

1++/5
Giai phuong trinh (*) ta dwugc x=———a (vix>0) = = Ta=
phuong (*) e x="— a ( ) m z a=—

(x + y)2
4

Bai 6: (2 diém) Ap dung BPT xp <

B S S A < B

( 4j2
2 2
Tacc'):A=(a+b2+i2+zj(b+a2+i2+zj£ a b a b
a b b a 4

2 4 2 4
Pita+==x=>a'+—==x"-4bt+-=y=b"+—=)" -4
a a b b
Laicod 1<a<2,1<b<2 suyra
2 a*+2 _3a-2+2
(a-1)(a-2)<0=>a*<3a-2=a+==2"2< —3=0<x<3
a a a

2
(b-1)(b-2)<0=>b><3b-2=b+ 2 bb+2 3 bz+2—3:>0<y£3

2
xty+a’ )’ -8 (3+3+9+49-8)
4 4
L

2

NénAS( =64

| ()

=b+a’ +i+3

f— .
a=b=2

a+b*+
a

Pang thirc xay ra khi (a-1)(a-2)

(b-1)(b-2)

N <

0
0

Vay Max(A) =64 < {
a



SO GIAO DUC & PAO TAO K1 THI CHON HOQC SINH GIOI TINH

DPAK LAK NAM HQC 2013 - 2014
MON THI: TOAN 9 - THCS .
‘DE CHINH THI'J'C‘ Thoi gian lam bai: 150 phat (khong ké thoi gian giao dé)

Ngay thi: 28/3/2014

Bai 1: (4 diém)
a) Ching minh ring 49+ 45 + 39— 445 1a mot sé nguyén
b) Cho s6 n nguyén dwong tlly y. Xét ba s6 ty nhién a=11...1 (c6 2n chir s6 1),
b=11..1 (c6 n + 1 chit s0 1) va c=66...6 (cO n chir so 6). Chung minh rang
a+b+c+8 lamot so chinh phuong.

Bai 2: (4 diém)
a) Cho x, y 1a hai s6 thyc thoéa man x> +y? <x+ y. Chirng minh x+y <2
2

b) Giai phuong trinh x* + =15

(x+1)

Bai 3 : (4 diém)
(x+y+ z)2 =3(xy+yz+12x)
2013 2013 2013 — 32014

+y
b) Tim tat ca cac cap so nguyén (X, y) thoa man phuong trinh x* -y + 2x* +3x+1=0

a) Giai hé phuong trinh {

Bai 4: (2 diém)
Tim gia trj nho nhat ciia ham s6 f (x)=|x -1+ 2|x — 2|+ 3|x — 3+ 4|x — 4]+ 5|x - 5|

Bai5: 4 dlem) Cho tam glac ABC vuéng tai A c6 AB =8 cm, AC =6 cm. buong tron
tdm O noi tiép tam giéc tiép xdc véi hai canh AB, BC lan luot tai E, F. Tia AO cit EF
tai K. Chirng minh tir giac KFCO néi tiép va tinh dién tich tam giac OKC.

Bai 6: (2 dlem) Cho tam giac ABC déu. Trén canh BC lay d1em M sao cho BAM =15°.
Puong thing qua diém C va song song véi duong thang AB cit dudng thang AM tai

diém N. Chtng minh ring L >+ L > = 4 3
AM° AN“ 3AB

trang 1



] BAI GIAI
Bai 1: (4 diém)

2
a) Pat m =39+ 45 + /945 <:>m318+3m<:>(m3){(m+gj +E}o

\ 3)" 15 G
om-3=0m=3 (Vi m+§ +Z¢OV0ImQIm)

b) Tacoé a+b+c+8=
9 9 9 3

10" +8

1071 1071 (0 10'-1 o 10" +16-10" +64 [10" +8j2

ma 10" +8:3 v&i moi n nguyén duong, nén eN.Do d6 a+b+c+8 la mot sé chinh

phuong. .

Bii 2: (4 diém)

a) Taco (x-1)" +(y-1)" =x+y*~2(x+y)+220

S X+y2x+y 22(x+y)-2=>x+y<2. Dau ‘=’ xay ra khi x=y=1
b) DK : x#-1

2 2 2 2 2 2
Taco x2+— 2=15<:>(x— X j +2.2% —15:0@[ X j+2. X _15-0

(x+1) X+1 x+1 x+1 X+1
) t=3 X2
St +2t-15=0 < (t-3)(t+5)=0<= t=
t=-5 x+1
2
+H)t=3< X =3<:>x2—3x—3=0<:>x=3i\/ﬁ (TMbK)
X+1 2
2 J—
+)t=-5< X1=—5<3x2+5x+5:0<:>x: 51;\/5 (TMDK)
X+
3+y21 _  5+.5

Vay phuong trinh ¢6 bén nghiém x,, =S X
Bai 3 : (4 diém)
a) Taco (x+y+z)2 =3(xy+yz+2x) = X +y? +2° —xy—yz—-2x=0

2

<:>2x2+2y2+222—2xy—2yz—22x=0©(x—y)2+(y—z)2+(z—x)2=0:>x=y=z
Tir d6 ta c6 3x% =3y =372 =3 = x =y =7 =3

Vay h¢ phuong trinh ¢6 mot nghiém duy nhét (x, y,z)=(3;33)

b) Tacd xX* -y’ +2x* +3x+1=0< y* = x* + 2x* + 3x +1

Ma x® —3x* +3x—1< x* +2x* +3x+1< x> +3x* +3x +1
<:>(x—1)3<y3s(x+1)3<:>x—1< y<x+1

Dodé{ =X Wixyez)
x+1
+) y=xe X’ =x*+2¢° +3x+1< (x+1)(2x+1)=0=x=y=-1 (Vi xe Z nén 2x+1=0)
=0
+) Y=X+1<:>(X+1)3=x3+2x2+3x+1<:>x2:O:{X .
y:

trang 2



Vay cac cap s nguyén (x; y) can tim 1a: (-1 -1),(0;2)

Bai 4: (2 diém) q

Ap dung bat dang thirc |A|+|B|>|A+B|. Bang thuc xay ra khi AB>0, ta co:
x—1|+|x-5|=|x~1+|5-x >4, ddu ‘=" xdy rakhi 1<x<5
2|x-2+2[x—4|=2(jx~2|+[4-x])22-2=4, dau ‘=" xdy rakhi 2<x<4
3)x—3/+3[x-5|=3(]x~3+[5-x)23-2=6, dau ‘=" xay rakhi 3<x<5

X —4|+|x—5/=|x—4|+5-x|>1, ddu ‘=" xay rakhi 4<x<5

x-4|>0, dau ‘=" xay rakhi x=4

= f(X)>4+4+6+1=15, dau ‘=" xay rakhi x=4.Vay Min f(x) = 15 khi x=4
Bai 5: (4 diém)

B
Vi O la tim duong tron noi tiép tam giac ABC, nén ta co:
OAC :%EA?:;@\:%B/C\A

Do d6 AOC =180°—(0/A?: +60\A)=1800 —E(ETA\C+ETC\A)=1800 —1(1800—@:):90%3/@
2 2 2

Vi BE, BF la tiép tuyén cua (O) nén tam giac BEF cén tai B

180° — ABC ABC

—90°—T:C/F\E —180° — BFE = 90° + ABC

Do d6 BFE =
Nén AOC =CFE. Vay tir giac KFCO Ia tir giac noi tiép
BC =+/AB?+ AC? =~/8% + 6% =10 cm
Vi (O) la dudng tron noi tiép tam giac ABC, nén ta co:
AE = AD, BE = BF, CD = CF (tinh chat hai tiep tuyen cat nhau)
Do d6 AB+ AC —BC = (AE + BE)+ (AD +CD) — (BF +CF) = 2AD
— AD = AB+ AC-BC :8+6—1O:ZCm
2 2
AAOD, ADO =90°,0AD = 45° nén vudng can tai D = OA=+/2AD =22 cm

AAKC, AKC =90° ( AKC = OFC =90° (gdc ndi tiép chan nira du:c‘mg tr(‘)n))

KAC =45° nén AAKC vudng can tai K = AK =CK = ® _3/2cm

J_ NA
Do d6 OK = AK —OA=3v2 -2v2 =2 cm

AOKC,0KC =90° = S, =%OK«CK =%-\/§-3\/§:3cm2

trang 3



Bai 6: (2 diém)
A

N
Ké AH L BC,AK LCN

Tacod AH =%\/§, BAH =%I§A\C =%~60° =30° (dudng cao tam giac déu canh AB)

Do CN // AB ANK =BAM =15°, BCN = ABC = 60°
nén A/CR=180°—(A/C\B+ETC\N)=1800—(600+60°)=60°
AAKC = AAHC (canh huyén, géc nhon) = AK = AH =%‘/§
AAHM, AHM =90°, MAH = BAH — BAM =30° —15° =15°

. NAL 0 0 240
N&n cos MAH = AH N 1 zcosMAH zc0315 22(:0315 N 1 : :4cos 125 ( )

AM  AM AH AB\3  ABY3  AM 3AB
2

AAKN, AKN =90°, ANK =15°
AK 1  sinANK  sin15°  2sin15° 1 4sin?15°
= = = = = (b)

~ . A/l\mz _ _ _
nen sin AN AN AK ABV3  AB+3 TAN?  3AB?
2
2150 in215° 4(cos?15° +sin®15°
T (@) va () tacs L L 4cos'1S 4sin’1s’ ( : )_ 4
AM AN 3AB 3AB 3AB 3AB

trang 4



SO GIAO DUC & PAO TAO K1 THI CHON HOQC SINH GIOI TINH

DPAK LAK NAM HOQC 2014 - 2015
] MON THI: TOAN 9 - THCS ‘
PE CHINH THU( Thoi gian lam bai: 150 phat (khong ké thoi gian giao de)

Ngay thi: 03/4/2015

Bai 1: (4 diém) Cho biéu thic p= VX =Vx-1+2Vx 1 2
JX% —x Ix o Jx-1
a) Tim diéu kién cua x dé P c¢6 nghia.
b) RUt gon biéu thuc P.
¢) Tim gia tri ciia x d@é P dat GTNN

Bai 2 : (4 diém)

a) Cho hai s thuc a, b ddu khéc 0 va théa mén %%:%. Chutng minh phuong trinh

(x? +ax+b)(x* +bx+a)=0 v&i an x ludn c6 nghigm.
b) Biét (\/xz+2015+x)(\/y2+2015+y)=2015. Tinh x+y

Bai 3: (4 diém)

a) Tim tat ca s6 chinh phuong c6 4 chit s6 biét ring khi ting mdi chit s6 thém mot
don vi ta van thu duoc mot s6 chinh phuong. (Mgt s6 diwoc goi 14 S6 chinh phirong néu
né 1& bink phwong ciia mét sé tir nhién nao do)

b) Tim cac sb nguyén a dé phuong trinh x*—-(3+2a)x+40-a=0 cO nghi¢m
nguyén. Hay tim cac nghiém nguyén cta phuong trinh tng véi gia tri a tim duoc.

Bai 4: (4 diém) Cho tam giac ABC c6 ba goc nhon ndi tiép duong tron (O; R). Biét hai
duong cao Al va BE cua tam giac d6 cét nhau tai H.

a) Chang minh rang El L OC

b) Biét CH = R. Tinh g6c C cua tam gi4c ABC
Bai 5: (2 diém) Cho tam giac ABC c6 duong cao AH. Goi M, N an luot 1 trung diém
cua AB, AC. Ha BE, CF lan luot vudng goc véi HN, HM. Chirng minh ba duong thang
AH, BE, CF dong quy.

Bai 6: (2 diém) Cho ba s6 thuc khdng &m a, b, ¢ thda man a + b + ¢ = 3. Chtng minh:
a®+b*+c*+ab+bc+ca>6

trang 1



] BAI GIAI
Bai 1: (4 diém)

x>0
a) P conghia < {x*-x>0& x>1
x-=1>0
b)sz\/;—\/x—lJrZ\/;Jri_ 2 zxﬁ—\/x—1+2«/§+\/x—l—2\/;= X
Jx2 = x Ix o x-1 \/x(x—l) Jx-1
Q) P=—X X 1+—1 _>2(A>0,B>0: A+B>2JAB
Vvx-1 Vx-1
Pang thirc xay ra < Jx—1= \/1_1<:>x=2 (TMBK)
X_

Vay x=2 thi P dat GTNN la 2

Bai 2 : (4 diém)

a) Tur gia thiét §+%=%:ab=2(a+b):>2ab—4(a+b)=0

X’ +ax+b=0(1)

x> +bx+a=0(2)

CO A, +A, =(a*—4b)+(b*-4a)=(a’+b’)-4(a+b)=(a—b)’ +2ab-4(a+b)=(a=b) 20

= A, 20MA, >0 nén (1) c6 nghigm hodc (2) c6 nghiém. Do d6 (x* +ax+b)(x* +bx+a)=0
lubn c6 nghiém.

b) Taco (Vx*+2015+ x)(\/M+ y)= 2015

= (VX +2015 - x)(Vx + 2015 + x)(y* + 2015 + y) = 2015(yx* + 2015 - X
:M+y=M—x(l)

Tuong tu (Jﬁzmm x)(\/M+ y) — 2015

:(M+ x)(\/y2 12015+ y)(\/yz +2015—y)= 2015(@— y)
= X? +2015+x = [y? + 2015 -y (2)

Cong (1) va (2) vé theo vé ta dugC x+y =—(x+y)=x+y=0
Bai 3: (4 diém) ’

a) Goi cac so phai tim la abcd =k* (ke N,32<k <99)
Theo dé ¢6 (a+1)(b+1)(c+1)(d+1)=m?(meN)
=m?-k?=1111< (m—k)(m+k)=11111=11-101(m -k <m+k)
:{ mok=1 s (loai); {m_kzll —k =45 (chon)

m+k=1111 m-+k =101

Do d6 abcd = 457 = 2025

b) Taco: A=(3+2a)"~4(40-a)=4a*+16a-151.
Phuong trinh ¢6 nghiém nguyén véi a nguyén thi 4a® +16a—151=k’ (k e N)

Taco (x2 +ax+b)(x2+bx+a)=0<:{

trang 2



& (2a+4)" -k* =167 < (2a—k +4)(2a+k +4) =(-167)-(-1) =1-167
2a—k+4=-167
{ 2a+k+4=-1 a=-44
2a—k+4=1 {a=40
{2a+k+4=167
+) V6i a = -44, phuong trinh tr¢ thanh x* +85x+84=0 c0 nghiém x, =-1 x, =-84
+) V6i a = 40, phuong trinh tro thanh x> -83x=0 c0 nghiém x, =0, x, =83
Bai 4: (4 diém)
a) Chang minh rang El L OC
Ké duong kinh CD cua (O), goi F l1a giao diém cua CD
va El
Taco ACD =ABD (gbc néi tiép cling chin cung AD cua
(0)) -
T giac ABIE cd AIB=AEB=90° (gt) nén tir giac ABIE
noi tiép = CEl = ABC

— o~~~

chan nta duong tron)
Suy ra tam giac CEF vudng tai F hay EI L OC (dpcm)
b) Biét CH = R. Tinh g6c C cua tam gi4c ABC
Ké duong kinh AM cua (O), tacé ABM = ACM =90° (g6c ndi tiép chin nira duong tron)
Nén BM L AB,CM L. ACmaCH L AB, BH 1L AC (do H la tryc tam AABC)
= BM // CH, CM /] BH do @6 tr giac BHCM la hinh binh hanh
= BM = CH = R, lai COOB:OI\/I:RnénOB:OM:BI\/I:R.VéyAOBI\/Idéu
AMB =60°. Do d6 ACB = AMB =60° (g4c ndi tiép cling chin cung AB cua (O))
Cach khac: Tu giac CEHI c6 CEH =CIH =90° nén ti giac CEHI Ia t&r giac noi tiép
— CHI =CEI (gdc ndi tiép cung chian cung CI)
ma CEl = ABC (cmt), ABC = ADC (gbc néi tiép cung chin cung AC)
— CHI =CDA
Xét ACHI va ACDA: CHI =CDA, CIH =CAD =90° nén ACHI > ACDA
_C_cH_R_1

CA CD 2R 2
AAIC : AIC =90°, SL_ L nan ACi —60°
CA 2

Bai 5: (2 diém) | q R
Goi D la giao diém cua AH va BE; F la giao diém cua
MH va CD " N
AAHB:
AHB =90°, MA = MB = 22 (gt) = MH = 22 _ MA = MB
2 2 . c

Nén ABMH cén tai M ABH = BHM

E E

N-F

trang 3



AAHC: AHC =90°, NA=NC=A—2C(gt): NH =A—2C=NA=NC

Nén ACNH can tai N ACH =CHN

ABHD: BHD =90, HE | BD (gt)= BDA = BHE (clng phu DHE)

Ma BHE =CHN (dbi dinh), CHN = ACH (cmt)

— BDA=ACH = ACB. Vay tir gisc ABDC ndi tiép

Nén ADC = ABH , lai c6 ABH =BHM (cmt), BHM =CHF' (d6i dinh) = ADC = CHF’
ACHD: CHD =90° nén ADC + DCH =90° = CHF'+ DCH =90°=ACHF  vuéng tai F
— CF L MH ma CF L MH (gt) do d6 F = F. Vay AH, BE, CF ddng quy tai D

Bai 6: (2 diém)
Chung minh dugc (a® +b® +¢*)(x* +y* +2*) > (ax+by +cz) ) (%)
Ap dung (*) ta c6: (a*+b*+¢?)(1*+1° +1°) = (a+b+c)’
2 2

:a2+b2+c22w=3 =3=(a’+b”+c’ ) >3(a’+b* +c*)(a)

3 3
Mit khac 3(a® +b*+c*)=(a+b+c)(a 3+b3+cs)>(a2+b2+cz)2 (b)
Tur (a) va (b) ta co: 3(a +b%+¢? )>3( 2+b2+C) a’+b*+c®>a’ +b’+c” (1)
Laico a*+b®+c’—(ab+bc+ca)= [(a b) +(b- )+(c—a)2}20

2
::;12+b2+c22ab+bc+ca:>(a+b+c)2 23(ab+bc+ca):ab+bc+caswz3(2)

Tur (1) va (2) taco VT >a® +b* +c* +ab+bc+ca=(a+b+c)’ —(ab+bc+ca)>3* -3=6
Ping thac xdy ra < a=b=c=1

trang 4



SO GIAO DUC & PAO TAO KI THI CHQON HQC SINH GIOI TINH

PAK LAK NAM HQC 2015 - 2016
MON THI: TOAN 9 — THCS ‘
‘DE CHINH THI'J’C‘ Thoti gian lam bai: 150 phut (khong ké thoi gian giao dé)

Ngay thi: 05/4/2016

Bai 1: (4 diém)
1) Gidi hé phuong trinh sau:
X—5y =-20
(1+x)(1+2x)(1+3x) = (1+3y)(1+3y+2x2)
2) Tim tt ca s thuc m dé phuong trinh: x* — 2(2m + 1)x + 3m + 4 = 0 ¢6 hai
nghiém dwuong phan biét,
Phuong trinh ¢6 hai nghiém duong phan biét

Bai 2 : (4 diém)
\/;+\ﬁ+\/;:2

. Tinh gi4 tri cua biéu thirc
X+y+z2=2

1) Cho cac sé duong X, y, z théa min {

P=J(x+1)<y+1)(z+1)-( S AV ﬁ]

X+1 y+1 z+1

b) oVié't phuong trinh dudng thang di qua diém M(1; 2) cat hai tia Ox, Oy lan luot tai hai
di€ém A, B déu khac goc toa d0 O ma OA + OB = 6.

Bai 3: (4 diém)
a) Tim sd ty nhién c6 hai chir s6 ab théa min ab+6 :(a+b)3
b) Cho a=111...1, b=100...05. Ching minh rang s6 M=ab+1 la sd chinh
2017 chu sol 2016¢chuso0

phuong.

Bai 4: (4 diém) Cho tir giac ABCD ndi tiép dudng tron duong kinh AB = 2R. Biét BC
= CD va hai duong thang AD, BC cit nhau tai F. Trén duong kinh AB lay diém E sao
cho AD = BE. V& EH vudng goc v6i AD tai diém H. Hai dudng thang AC, EH cét nhau
tai k. Goi I 1a trung diém doan thang AE. Ching minh rang:

1) AD. AF + BC. BF = 4R%

2) Ba diém D, I, K thiang hang.

Bai 5: (2 diém) Cho tir gidc ABCD c6 hai dudng chéo cét nhau tai O va dién tich tam
gidc AOB bing 9 cm?, dién tich tam gidc COD bang 16 cm?. Tim gi4 tri nho nhét cua
di¢n tich tir giac ABCD.

Bai 6: (2 c:liém) Véi a, b, ¢ 1a ba s6 thuc thay doi thoa man ab + 7bc + ca = 188. Tim gia
trj nho nhét cua biéu thire P = 5a% + 11b® + 5¢2,

GV NigpiyEn D [rEi= TRICS Pizin il Trinln = 2uen Vi Tt trang 1



] BAI GIAI
Bai 1: (4 diem)
1) Giai h¢ phuong trinh sau:

X—5y =-20
(1+x)(l+2x)(l+3x)=(1+3y)(1+3y+2x2)
X—5y=-20 X—5y=-20
(1+x)(1+2x)(1+3x)=(1+3y)(1+3y+2x2)<:> (1+3x)2+2x2(1+3x)=(1+3y)2+2x2(l+3y)
X—5y=-20 X—5y=-20
= =
(1+3x)" —(1+3y)" = 2x* (1+3y) - 2x* (1+3x) 3[2+3(x+Y)|(x—y)=-6x*(x-y)
X—5y =-20 X—5y=-20
= ) = ,
3[2+3(x+Y)](x—y)=-6x*(x=y) ~ |3(x-y)[2+3(x+y)+2x*|=0
i - :—2 = =
X -5y =20 {X Py=-20 X=y=3
x=y=0 X+ 20
= {x—y:O = ; 20 <|ly="%
2 _ X=oy=-
2+3(x+y)+2x =0 {2+3(X+y)+gx2:0 5x* +9x +35 =0 (vo nghiem)

Vay hé phuong trinh ¢6 mot nghiém la (5;5)

2) Tim tit ca sb thuc m dé phuong trinh: x* — 2(2m + 1)x + 3m + 4 = 0 ¢6 hai
nghi¢m duong phan biét.
Phuong trinh c6 hai nghiém duong phan biét

N>0  [(2me1f—(3mea)s0 |(MHD(AM=3)>0 r< 1
<< P>0<43m+4>0 = m>—% 2= m>Z<:>m>%
S>0 2(2m+1)>0 1 s 1
m>-— 2
Bai 2 : (4 diém)
&+W+J’=2

1) Cho cac sé duong x, y, z théa man { . Tinh gia tri cta biéu thuc

P=J(x+1>(y+1)(z+1)-( Ay ﬁ]

x+1 y+1 z+1
Ta co 2(ﬂ+ﬁ+ﬁ)=(ﬁ+ﬁ+ﬁ)z—(x+y+z)=22—2=2:>\/E+\/y_z+\/§=1
NEN x+1=x+/xy + yz+\/§=(«/§+\/y)(\/§+\/§)
twong tw: y+1=(VX+y)(Jy +v2); z+1=(Vx+4z)({Jy +2)
e

X+1 y+1 z+1

X+y+z=2

Do d6: P :\/(X+l)(y+1)(z +1)-(
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T (fy e (42 Xz.&(ﬁ+ﬁ)+\/§(ﬁ+ﬁ)+ﬁ(&+\/§)
) (B (Ve e e e e

RN
b) Viét phuong trinh duong thang di qua diém M(1; 2) cét hai tia Ox, Oy lan luot tai hai
diém A, B déu khac goc toa do O ma OA + OB = 6.
Phuong trinh dudng thing c6 dang y = ax + b (a, b = 0, vi cit Ox, Oy)
Vi duong thang di qua diém M(1;2) néncod:a+b=2=b=2-a

Puong théng y=ax+t2-a cit tia Ox tai diém c6 hoanh do a;2’ cit tia Oy tai diém co
a

a;2>0
tung d0 2—-a. Nén{ a <a<0
2—-a>0

a
+) Véia= —I, phuong trinh duong thang 1a 1y = —x + 3
+) Véia= -2, phuong trinh duong thang 1a 1y = -2x + 4
Bai 3: (4 diém)
a) Tim s6 ty nhién c6 hai chir s6 ab théa man ab+6=(a+b)’

Tac6OA+0B=6 @tz+2—a=6<:>a2+3a+2=O<:>(a+1)(a+2)=0c{:i_; (TM)

a+b=3

Ta co 103a_b$99:>16§%+6§105:>16£(a+b)3§105:>3£a+bs4:{a o—2
+D=

Nén ab e {12;21:30;13,22;31} . Chi ¢6 21+6=(2+1)’ 1a dung. Vay ab=21
b) Cho a=111...1, b=100...05. Ching minh rang s6 M=ab+1 la sd chinh
— _—
2017 chu sol 2016¢chuso0
phuong.

102017 _1
Taco: a=111...1 = : b=100...05=10"" +5.
—_—

%/_/
2017 chu sol 2016 chuso 0

102017 _ 1

(102017 )2 + 4'102017 _5 1 (102017 )2 + 4_102017 + 4
+1=
9 9

Do d6 M =ab+1=

(102017 + 2)2 (102017 + ij

9 3
10 +2

: (lO2017 + 5) +1=

Vi 10 +2:3 nén

eN.Do d6 M =ab+1 1a s6 chinh phuong.

Bai 4: (4 diém) Cho tir giac ABCD ndi tiép dudng tron duong kinh AB = 2R. Biét BC
= CD va hai duong thang AD, BC cit nhau tai F. Trén duong kinh AB lay diém E sao
cho AD = BE. V& EH vudng goc v6i AD tai diém H. Hai duong thang AC, EH cit nhau
tai k. Goi I 1a trung diém doan thang AE. Ching minh rang:

1) AD. AF + BC. BF = 4R%

2) Ba diém D, 1, K thang hang.
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1) AD. AF + BC. BF = 4R?%.
Ké FH L AB (H € AB), ta c6: ADB=ACB=90° (gbc noi tiép chian nira dudng tron)
Xeét AADB va AAHF c6: ADB=AHF =90° , A (goc chung)

Vay AADB > AAHF = % =% — AD.AF = AB.AH (a)

Xét AACB va AFHB c0: ACB=FHB=90° , B (g6c chung)

Vay AACB « AFHB :%:%: BC.BF = AB.BH (b)

Tir a), b) = AD.AF +BC.BF = AB(AH +BH )= AB* =4R? (dpcm)

2) Ba diém D, I, K thing hang.

Vi BC =CD = BC =CD = BAC=CAD = AC la phan giac goc BAD.
Goi I’ 1a giao diém cua DK véi AB. (1)

Al KI'

Xét AAI’D c6 AK la phan gidc DAI'= —=——(c)
AD KD
X6t ABI'D co EK // BD (EH L AD, BD L AD)= - = =£ (c)
Turc), d) = 2'D' =£ ma AD = BE (gt) = A’ ='E= I’ = | (vi Al = IE (gt)) (2)

Tir 1) va 2) suy ra D, I, K thang hang (dpcm)

Bai 5: (2 diém) Cho tir gidc ABCD c6 hai dudng chéo cat nhau tai O va dién tich tam
gidc AOB bing 9 cm?, dién tich tam gidc COD bang 16 cm?. Tim gid tri nho nhét cua
di¢n tich tir giac ABCD.
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C

D

Ta co: Suop _ Saoc _ OB = S00 *Seoc = Saos - Scop =9-16=144

AOD COoD oD

Do d0 S,0p +Saoc = 24/Spop  Saoc = 2v/144 =24
NEN S,.co = Saos + Scop *+ Saop + Seoc =9+16+24=49 .

OA OB
Diu “=" xdyra < S, =S. . < OAOD=0B.OC < < AB//CD
y AOD BOC OC OD

Vﬁy Min SA?CD =49 Cm khi AB /{ CD. i
Bai 6: (2 diém) Vdia, b, ¢ 1a ba s6 thyc thay d6i thoa mén ab + 7bc + ca = 188. Tim gia
tri nho nhat ctia biéu thire P = 5a° + 11b” + 5¢%

P=5a2+1]b2+502:(2a2+%b2J ( b? + 1::' 2j+[%02+3a2J

22\/232 1b 2\/2—1b2oEc2+2\/1c2-3a2
2 2 3 3

= 2ab+14bc+2ca=2(ab+7bc+ca)=2-188=376

2t = 1p?
2

é b2 E C2
Dau “=" xay ra 2 3 S (tu xur ti€p)

1(:2 =3a’°
3

ab+7bc+ca=188

(=
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SO GIAO DUC & PAO TAO KY THI HQC SINH GIOI TINH

PAK LAK NAM HOC 2017 — 2018
MON THI: TOAN 9 - THCS ‘
‘DE CHINH TH[’]’C‘ Thoi gian lam bai: 150 phit (khéng ké thoi gian giao deé)

Ngay thi: 04/4/2018

Bai 1: (4 diém)

A 7 - 4 \
1) Thu gon bi€u thuc p== 3420 x4+ . Tim x sao cho P:w
x+3Vx+2 2018

2) Giai phuong trinh (x* —4x)(x* - 4) =20

Bai 2: (4 diém)

1) Cho phuong trinh x*+2(2m—3)x+m* =0, v6i m la tham s6. Tim tat cd edc gia tri cua m

dé phuong trinh ¢6 hai nghiém khac 0 x., x, (chiing c6 thé tring nhau) va Bidu thirc -+
RIS

dat gia tri nho nhat.

2) Cho parabol (P):y=ax’. Tim di€u kién cua a dé€ trén () c6 diém A4(x,;y,) v6i hoanh

dd duong thdéa man diéu kién \/ﬁ - \/m =X, — \/yoﬁ
Bai 3: (4 diém) ,
1) Tim tat c4 cac c@p so nguyén duong (x;y) théamin: x* —y* +4x-2y =18
2) Tim tat ca cc cip sb (a;b) nguyén dwong thoa.man hai diéu kién:
i) a,b déu khac 1 va udc sd chung 1én nhat cia a,b 13 1.
ii) S6 N = ab(ab+1)(2ab#+1) co-dung 16 udc s6 nguyén duong.

Bai 4: (4 diém) Cho tam giac ABC nhon. Pudng tron dudng kinh BC cat canh AB va AC
lan luot tai D va E (D = B, E #C)-BE cat CD tai H. Kéo dai AH cat BC tai F.

1) Chtng minh cac 4t giac ADHE va BDHF la tir gidc noi tiép.

2) Cac doan théng BHwa DF cit nhau tai M, CH va EF cét nhau tai N. Biét rﬁng tr
giac HMFN 14 tirgic néi tiép. Tinh sé do BAC .

Bai 5: (2 diém) Véi x, ».J4 hai s6 thuc thoa man »* +3)* +5y+3=11Y9—x* —4/9x* —x* . Tim
gia tri 1on nhét va gia tri nho nhat cta biéu thitc 7 =x—y+2018.

Bai 6: (2 diém) Cho tam giac déu ABC. Mot diém M nam trong tam giac nhin doan thang
BC dudi mot goc bang 150°. Chiing minh MA4® > 2MB.MC

Hét




BAI GIAI
Bai 1: (4 diém)
1) bK: x>0.

x_3+2\/m_x—3+2\/(\/;+2)2_ x+2x 1 (‘/;"’1)2 Cxl

x+3x+2 - (\/;+1)(\/;+2) _(\/;+1)(\/;+2)_(\/;+1)(\/;+2)_\/;+2
_2017®J}+1_2017

2018 \x+2 2018
2) (x* —4x)(x* —4) =20 = x(x—4)(x=2)(x+2) =20 & (x” - 2x)(x* = 2x—8) = 20
¥’ =2x-4=-6
x'=2x—4=6

P=

o +fx =2016 < x=2016> (TMPK)

o[(x-2x-4) +4}[(x2—2x—4)—4]:20<:>(x2—2x—4)2=36<:>{

- x'=2x+2=0 (1)
x*=2x-10=0 (2)

Gidi (1) : Phuong trinh v6 nghiém

Giai (2): x, =1+/11;x, =1-/11

Bai 2: (4 diém)

5 , 4 g m<l m<l1
1) PT c6 2 nghiém khac 0 @{(2?1_3) - 20@{(’" z)(m 1)ZO<:> {m23<:> {mio(*)
#
m#0 " m#0 m=3
X +x,= 2(2m 3)

x,x, =m’

Theo V1 ét: {

1 —2(2m=3) s =2m* +(2m* —12m+18 2(m-3Y
Khi d6 i+L:x‘+x2 = ( nj ): 12"1118: ( _ ):_2+_(m h ) 2_2
X X XX, m 3m 3 3m 3

Ding thirc xdy ra <> m =3 (TMDK«(*))
Vay m=3;Min (l+LJ 2N

X X 3

3m

2)

\/ﬁ_\/m:xo—WQ x§+1_xo:\/y0+4_\/y°+3©\/x§7+11+x0 :\/yO+4Jlf\/y0+3
\/ﬁ_xoz\/y0+4—\/yo+3
\/ﬁ+x0:\/yo+4+\/yo+3
:\/ﬁ:\/mcx§+1:yo+4©(l—a)x§:3:>xg=é>0:>a<1 (Vi x,>0)

Bai 3: (4 diém)
1) x2—y2+4x—2y:18<:>(x2+4x+4)—(y2+2y+1):21<:>(x—y+l)(x+y+3):21

S \Jxp +1+x, =y, +4+y,+3. Do do {

Do x, y nguyén duong nén ta c6 cac trudong hop sau

x—y+1=1 x—y=0 x=9 x—y+1=3 x—y=2 x=2
+) = = ;) =N =N
x+y+3=21 x+y=18 y=9 x+y+3=7 x+y=4 y=2



2) Taco: N :ab(ab+1)(2ab +1) chia hét cho cac so: 1; a; b(ab + 1)(2ab + 1); b; a(ab +
1)(2ab + 1); ab + 1; ab(2ab + 1); 2ab + 1; ab(ab + 1); ~; ab; (ab + 1)(2ab + 1); b(ab + 1);
a(2ab + 1); a(ab + 1); b(2ab + 1) c6 16 udc duong , ,

Nén dé N chi co ding 16 udc duong thi a; b; ab +1; 2ab + 1 1a s6 nguyén to
Doa,b>1=ab+1>2

+) Néu a; b cung ¢ thi ab + 1 chia hét cho 2 nén 1a hop s6 (v0 1ly). Do d6 khong mat tinh
tong quat, gia su a chinb ¢ = a =2 ’
+) Ta cling c6 néu b khong chia hét cho 3 thi 2ab+ 1=4b + 1 vaab + 1 = 2b + 1 chia hét
cho 3 14 hop s6 (vo Iy) = b= 3.

Vaya=2;b=3

Bai 4: (4 diém)

1) Chimg minh cac ta giac ADHE va BDHF la tir giac
noi tiep. (Tw xu) ,

2) Cac doan thang ,BH‘ va DF cat nhau tai M, CH va EF
cat nhau tai N. Biét rang t0r gidc HMFN la tor giac noi1
tiép. Tinh s6 do BAC.

BAC + DHE = MFN +BHC =180° (t¢ giac ADHE;
HMFN néi tiep)

ma DHE = BHC (déi dinh) = BAC =MFN =F +E

lai ¢6 F=B;F, =C;B =C, (t¢ gidc BDHF: CEHF;
BCED noi tiép) = F =F, =B, =C,

~

do @6 BAC=F +F, =2B, , mat khac B, =90%~ BAC (AABE, AEB =90")
= BAC=2B, =2(90' - BAC = 3BAC =180’ = BAC = 60’

1

Bai 5: (2 diém)
bK: -3<x<3
3 2 2 4 6
y +3y +5y+3:11\/9—x —\/9x - X

3
<:>(y+1)3+2(y+1):(\/9—xz) + 29—
&a’+2a=b’+2b (a:y+l;b=\/9—x2)

<:>(a3—b3)+2(a—b):0<:>(a—b)(a2+ab+b2+2):O

2
do a2+ab+b2+2:(a+%bj +%b2+2>0
=a-b=0y+1-v9-x’ =0 y=4/9-x" -1
SX—-y=x—-19-x’ +1:4—(3—X+\/9—X2)£4

=>T=x-y+2018<4+2018=2022

Vi-3<x<31n8n3-x20;v9-x>20=3-x+v9-x"20



3—-x=0
9-x’=0
Vay Max(T)=2022 < x =3, y=—1
Mait khac, ta chirng minh

x=y21-3V2 o x-V9-x +121-32 = x+3/22V9-x* < x> +6+/2x +18 29—
& 20" + 632 +92 0 & (V2x+3) 20 (ding)
=T =x—y+2018>1-3v2+2018=2019-32

Ping thirc xay ra <:>{ Sx=3=2y=-1

ing thc iy s @ﬁXH:O@X:_3f‘(TM):y=—_3f—(l—3ﬁ)=Mz_z
Mm(T)=2019—3\/§<:>x: _32\/59)7:3\/52_2

Bai 6: (2 diém) Trén nira mit phang bo AB khong chira diém M, lay diém E sao cho
AAME déu; trén nira mat phang bo BC khong chira diém M, 14y diém F sao cho ACMF
déu

Ta ¢ MAE = BAC = 60" = MAB + BAE = MAB + CAM => BAE = CAM

= ABAE = ACAM (¢ - g —¢)=> BE = CM; ABE = ACM

twong ty MCF = ACB =60° = MCB + BCF = MCB + 4GM = BCF = ACM

ta c6 BE=CM;CM =CF = BE =CF;

ABE = ACM; ACM = BCF = ABE = BCF

= ABAE = ACBF (c—g—¢)= AE = BF md AE = AM = BF = AM

Mit khac BMF = BMC - CMF =150° ~60% = 90" (ACMF déu, nén CMF =60")

ABMF : BMF =90° = BF’ = MB* + MF’ = MA* = MB> + MC* > 2MB.MC (ACMF déu MF = MC)

A




SO GIAO DUC & BAO TAO KY THI HQC SINH GIOI TINH

PAK LAK NAM HOQC 2018 - 2019
MON THI: TOAN 9 - THCS ‘
PE CHINH THU(C Thoi gian 1am bai: 150 phat (khdng ké thoi gian giao dé)

Ngay thi: 10/4/2019

Bai 1: (4 diém)
1) RUt gon biéu thirc A=(3+ 2@)\/33—12\/5—%/37 ~3043 .

xv/x —6x +124/x —8 = y\/y
x—2x-1=2\fy

2) Giai h¢ phuong trinh {

Bai 2: (4 diém) , ,

1) Cho phuong trinh x*-4x=2|x-2|-m-5 (v6i m la tham s6). Tim tat cd,cac gia tri cua
m dé phuong trinh da cho ¢ bon nghiém phan biét. , 7
2) Trong mat phang vai hé toa do Oxy, mot duong thang d c6.hé s6-goc k di qua di€m
M(0; 3) va cat parabol (P):y=x? tai hai diém A, B. Goi C, D 1an lwot la hinh chi¢u vuong
goc cua A, B 18n truc Ox. Viét phuong trinh duong thang d, biét hinh thang ABDC c¢6
dién tich bang 20.

Bai 3: (4 diem) ,

1) Tim tat ca cac cdp so nguyén (x;y) thoa man: 2x*s+.y* + 2xy +6x+4y = 20

2) Tim tat ca cac s6 ty nhién c6 bdn chiis6,biét.rang s6 d6 bang lap phuong cia tong cac
chir s6 cta no.

Bai 4: (4 diém) Cho diém A nam ngoai dudng tron (0). V& hai tiép tuyén AB, AC (B, C
la tiep diém) va mot cat tuyén ADE cua.(O) sao cho ADE nam giﬁ’a hai tia AO va AB; D,
E e (O). Puong thang qua D va(song song véi BE cat BC, AB lan luot tai P, Q.

1) Goi H 1a giao diém.ctia BC v6i OA. Ching minh OEDH I3 ttr gidc ndi tiép.
2) Goi K 14 diém déi.xurng ctia B qua E. Ching minh ba diém A, P, K thang hang.

Bai 5: (2 diém) Cho hinh'wubng ABCD. Trén c4c canh CB, CD lan luot 13y cac diém M,
N (M khong tring, véi B*ya C; N khong tring véi C va D) sao cho MAN =45°. Chimng
minh rang duong chéo BD'chia tam giac AMN thanh hai phan c6 dién tich bang nhau.
Bai 6: (2 diém) Cho a, b, ¢ 12 c4c sb thuc duong thoa a+b+c=3. Ching minh rang:
a+l Db+1 c+1
+ + >
b>+1 c¢’+1 a’+1




BAI GIAI
Bai 1: (4 diém)

1) Taco A=(3+ 2J§)\/33—12\/5—\3/37—30J§ :(3+2J§)\/33—12\/5—,3/(1—2J§)3
(3+2\/§)\/33—12\/4+ 243 :(3+2J§)\/33—12,/(1+J§)2 = (3+2V3)y21-123

(3+243) (3—2\/5)2 =(3+23)(243-3)=12-9=3
2) (PK: x>0,y>0)

ot N L B N
x—23/x-1=2\fy x—2x-1=2fy [x-2Vx-1=2{y | x-2Jx-1=2Jx-4
_{&_hﬁ
{f 2=y {&—2:& - Vx-2=\ly _Mixea=o
Xx—2x-1=2Jx -4 X—d/x+3=0 (\/;—1)(\/;—3)20 {&—2:&
(Vx-3=0
_{J_:—l(voly)
o ﬁj @{’;i(tm).vaynghiemcﬁahela {’;j
(&

Bai 2: (4 diém)
1) Tacod x*—4x=2[x-2|-m-5< [x 2f=2x=2]+m+1=0 (*)
Dat t=|x-2[(t>0). Khi do (*) tr¢ thanh: t* -2t +m+1=0 (**)
Do d6 (*) c6 bén nghiém phan biéte (**) ¢ hai nghiém duong phan biét
A>0  [1-(m+1)>0 e
<P >0&m+1>0 <:>{ < -1<m<0
5,>0 250 m>-1
2) Vi duong thang'd ¢6 hé'sd goc k di qua diém M(0; 3), nén phuong trinh duong thing d
cO dang y=kx+3
Phuong trinh hoanh d6 giao diém cta (d) va (P) 1a: x* =kx+3< x> —kx—3=0 (*)
Vi ac=-3<0, nén (*) ludn c6 hai nghi¢ém phén biét
Vi (d) cat (P) tai hai diém A; B, nén hoanh d¢ cac diém A, B 1a hai nghiém cua (*).

Theo Vi ét ta c6: {XXAX*XE :3" -Lai c6 A(xx2), B(Xe X2 ), C (%, 0), D(%: 0)
AN T T
, AC+BD)CD (X;+Xx: X[+ [x]) =2|x,x
Do 45 205 e - ACTBRICD_(640) 1y (bl =2t 1

Dat t=|x,|+|x;| , ta co:

t? —2|-3
——

20 = ' =6t—40=0 & (t-4)(t +4t+10) =0 (t—4)| (t+2)°+6 =0t =4.



4:t<:>4:|xA|+|xB|<:>16:(|XA|+|XB|)2:xf\+x§+2|xAxB|:(xA+xB)2—2xAxB+2-|—3|:k2+6+6
& k? =4 k=+2. Vay phuong trinh duong thang d 1a: y =2x+3 hodc y=-2x+3

Bai 3: (4 diém)

1) Ta co: 2x2+y2+2xy+6x+4y:20<:>(x+1)2+(x+y+2)2:25

2

Vi 25=02+52=0%+(-5)" =3° +4* =3 +(-4)" =(-3)" +4* = (-3)° +(-4)°, nén c6 cic truong

hop sau:
X+1=0 X=-1 X+1=0 = X+1=5 X=4
+) = y +) = +) = ,
{x+y+2:5 {y:4 {x+y+2_ = {x+y+2:0 {y:—6
X+1=4 X=3 .
0’ x+y+2 37 y=-2'

X+1=-5 X=-6 X+1=3 X
+) = ; +) =
X+y+2=0 " |y=4 X+y+2=4 |y=

Xx+1=3 X=2 X+1= X+1=-3 x=-4
+) S ; +) S ; =
{x+y+2:—4 {y:—8 {x+y+2 3 =6 {x+y+2=4 {y:6
X+1=4 X=3 X+1=— X+l=-4 X=-5
+) S ; +) S ; &
X+y+2=-3 y=-8 x+y+2_ —4 x+y+2_ -3 y=0
Vay céc cap sb (x;y) la: (-1,4),(-1-6), (4 - 6), ) (2,0)3(3;-2),(2,-8),(-5:6),(—4: 6)

(3:-8),(-4-2),(-50)

Cach khac: 2x* +y* +2xy +6x+4y =20 < 2x* +2(3+ yJX+y’ +4y=20=0 (*)
(*) co nghiém < A'=(3+y)" —2(y* +4y-20)> 0=y -2y +49> 0 y*+2y—49<0
<:>(y+1)2g50<:>|y+1|£5\/§c>—1—5ﬁ£y£—1+5\/§:—8£y§6 (Vi yez)
(*) co6 nghiém nguyén = A'=-y* -2y +49=k’ (ke N)= y=-8,-6;-2;0;4; 6

¥) Véi y=-8; (*)<:>2x2—le+12:O<:>xz—5x+6:0<:>(x—2)(x—3):0<:{§
+) V6i y=-6, (*)o 2x*—6x-8=04 x*~3x—4=0 (x+1)(x-4) =0 )’:
+)V6i y=-2;, (*)o 22X +2x=24=0< x2+x—12:0<:>(x—3)(x+4):0<:{
+) V6i y=0;(*)«<2x" +6X-20=0 < x> +3x—10=0 < (x+5)(x— 2):0@{
+)V6i y=4; (*)o2x*+14x+12=0 X" +7x+6=0< (Xx+1)(x+6)=0<

X
X
X
X
+) V6i y=6; (*)<2x*+18x+40=0< x2+9x+20:0<:>(x+4)(x+5):0<:{§

2) Goi abed 1a s0 tw nhién phai tim (1000 < abed <9999)

Taco abed =(a+b+c+d) =1000<(a+b+c+d) <9999 =10<a+b+c+d <21

+) Néu a+b+c+d=10= abcd =1000(loai); +) Néu a+b+c+d =11= abcd =1331(loai);
+) Néu a+b+c+d=12= abcd =1728 (loai) ; +) Néu a+b+c+d =13= abcd = 2917 (loai
+) Néu a+b+c+d =14= abcd = 2744 (loai); +) Néu a+b+c+d =15=> abcd = 3375 (loai) ;
+) Néu a+b+c+d =16= abcd = 4096 (loai); +) Néu a+b+c+d =17 = abcd = 4913 (nhan) ;

);
)



+) Néu a+b+c+d=18= abcd =5832 (nhan); +) Néu a+b+c+d =19= abcd = 6859 (loai);
+) Néu a+b+c+d =20=> abcd =8000 (loai); +) Néu a+b+c+d =21= abed = 9261(loai).
Vay abcd = 4913;5832. B
Bai 4: (4 diém)

1) Chirng minh OEDH 14 tir giac ndi tiép. C
Ta cd: AB = AC (AB, AC la hai tiép tuyén ctia (O)), OB = OC (bankinh)

Nén OA la trung truc cia BC

Xét AABO: ABO =90° (AB Ia tiép tuyén cua (0)), BH L OA (QA latrung truc cua BC)
= AB*=AH.AO (a)

Xét AABD va AAEB: ABD = AED = %sd BD (goc noi tiép, gdcitao bai tia tiép tuyén va day)

AB L LD We* = AD.AE (b)

BAD (géc chung). Vay AABD «» AAEB (q. fal: V.
BAD (géc chung). Vay © 9= == %

Tir (a) va (b) suy ra = AH.AO = AD.AE = AH_AR
AD “AO
AH AE

Xét AAHD va AAEO: E:A_O(cmt), HAD (chung). Vay AAHD v AAEO (c.g.c)

— AHD = AEO . Do d6 tir gisc OEDH.]a tr giac noi tiép (dpem)
2) Chirng minh ba diém A, Py'K thang hang.
Ta c6: AODE cén tai O (do OD $'OE) = EDO = AEO ma AHD = AEO (cmt) = EDO = AHD
Lai c6: EDO = EHO (ttr giac'®EDH noi tiép)
— AHD = EHO = 90° — AHD =90° —EHO = BHA— AHD = BHO — EHO = BHD = BHE
Nén HB la phan giac trong'cua ADHE, ma HA L HB (cmt) nén HA la phan giac ngoai
ctia ADHE =2 P9 6y (114 giao diém ctia HB va DE)

HE 1B “AE
ADIP, DP // BE (gt) = 2P 1D
BE IE
AABE, DQ // BE (gt) :';_(E?:% (e) (hé qua Ta Lét)

DP_DQ_ pp o

BE E

DP AD

Goi K’ la giao diém cua AP va BE. AAEK’, DP // EK’ (gt :R_E ()

(d) (hé qua Ta Lét)

Tuc),d), e) =

Ture), f) > S2=2C ma DP = DQ (omt) = BE = EK’

Mt khic BE = EK (gt)= K'=K. Vay A, P, K thing hang (dpcm).



Bai 5: (2 diém)
T giac ABMF:

MAF =45° (gt), MBF =45° (BD la dudng chéo hinh vudng)

Vay tir giac ABMF ndi tiép = AFM =180° — ABM =180° —90° = 90°
AAFM: AFM =90°, FAM =45°,

nén AAFM vuong can tai F = AF = MF

Tuong tr AAENvudNng cén tai E = AE = NE D

T giac AEHF: AFH = AEH =90° (cmt) (H la giao diém ctia MF va NE)
nén tir giac AEHF nodi tiép = NHF = MHE = EAF = 45°

Ké EK L MF (K e MF). ANFH vudng tai F; AEKH vudng tai K nén ¢o:
NF = NH -sin NHF = NH -sin45°, EK =EH -sin MHE = EH -sin 45°

Taco: S,,uec = Syrm + Saue + Sere + Serm

:%HM -NF +%HN-HF-sin|\TH\F+%HF-EK +%HM “HE -sin MHE

:%(HM *HN -sin45° + HN - HF -sin 45° 4 HF - HE -sin 45° + HM - HE -sin 45°)

:%[(HM +HF)-HN +(HF M ) "HE J-sin 45°

~IvF -(HN + HE)-sin45° — LMEANE sinas® = L AF - AE -sin 45° =S e
2 2 2

Bai 6: (2 diém) Ta chirg minh (a+b%c)’ >3(ab+bc+ca) (*).
That vy (*) < a’+b*+¢* —db=bc-ca> 0« 2(a’ +b* +c’ —ab—hc—ca)>0
& (a-b)’ +(b—c)’+(c<a)*2.0 (116n dung). Dau “=" xdy ra <>a=b=c

Ap dung (*), ta.co: 8> >8(ab +bc+ca) < ab+bc+ca<3

a+1)|(b*+1)-b? 1)b?
e g BV
Vi b2 415 2 — I N (a+1)b? § (a+1)b? _(a+1)b:>_(a+1)b2 >_(a+1)b
N b?>+1~ 2b b’+1 = 2b 2 b?2+1 2
a+1)b? a+l)b a+1 ab+b
:>(a+1)—(bz—+)12(a+1)—( 2) :>b2+12(a+1)— (dob>0)
.. b+1 _bct+c, c+1 _ca+a
Tuong tu co: Cerl2(b+1) 5 aerl2(c+1)
Viy az+1 N b2+1 . c2+1 2(a+b+c)+3—(ab+bc+ca)+(a+b+c):6—3+3:3
b*+1 c°+1 a“+1

2 2

Dau “="xdyra a=b=c=1.



PHONG GIAO DUC - PAO TAO KY THI HQC SINH GIOI LOP 9-CAP THANH PHO

TP BUON MA THUQT NAM HQC 2011-2012
DE THI MON: TOAN

Thei gian: 150 phat (khong tinh giao dé)

Bai 1: (6 diém)
a) Trong mit phing toa do Oxy cho ba diém A(2; 5); B(-1; -1); C(4; 9). Chirng minh
rang ba diém A; B; C thang hang.
b) Véim e Z. Ching minh ring m(m + 1)2m + 1) : 6
¢) Tim phén du cta phép chia da thirc P(x) cho da thic (x — 1)(x* + 1), biét ring P(x)
chia cho da thirc x — 1 thi du 14 1 ¢on néu P(x) chia cho da thirc x> + 1 thi ¢6 da thuc
dulax®+x+1

Bai 2: (4 diém)
a) Rt gon Q= —a—3\/5_1 : -2 +\/§—3_\/§+2
a-9 a+va-6 Ja-2 +Ja+3
b) Cho neN va n>3, cho
1 1 1 1

" 312) (V2 NB) 7(BevE) (zne ) sne)

Chirng minh S, <%

Bai 3: (2 diém) Cho a, b, ¢ 14 c4c s6 nguyén duong.
. 2 2 2 2 2 a2
Chung minh rang a-c c-b b-ay
b+c a+b c+a

Bai 4: (4 diém) Qua tam O cua hinh vudng MNPQ c6 do dai canh x(cm), ké duong thang
d (d cat canh MQ tai A va cat canh NP tai B), cho biet AB = y(cm). Tinh tong cac khoang
cach tr cac dinh hinh vubng MNPQ dén duong thang d theo x, y.

Bai 5:(4 diém) Cho AABC vudng tai A, AB = ¢, AC = b, BC = a. K¢ céc trung tuyén BE,
CD.Biét BE=m, CD=n(a, ¢, b, n, m co cung don vi do). Goi (I; r) 1a dudong tron nodi
tiép AABC va dién tich AABC =S,

2S
a+b+c
r? <i
m®+n®> 20

a) Chung minh r =

b) Chung minh

GV: Nguyén Dwrong Hdi — THCS Phan Chu Trinh — BMT — Pdk Lak (Suu tam va gisi thigu)  trang 1



BAI GIAI SO LUQC

Bai 1: (6 diém)
a) A, B thuoc duong thing y =2x + 1; A, C thudc dudng thang y = 2x + 1
b) +) Néum : 3thim(m +1)(2m+1): 3
+)Néum 7 3thim=3k+1
Néum=3k+1=2m+1=6k+3:3=mm+1)2m+1):3
Néum=3k-1=>m+1=3k:3=>mm+1)(2m+1):3
Vaym(m + 1)2m + 1) : 3 ()
Laicom(m+1):2=m(m+1)2m+1):2(b). Vi(2;3)=1néntu(a)va (b) coOdccm
c) Gia st P(x)=(x-1)(x* + 1)Q(x) + ax® + bx* + cx + d
Tir cac diéu kién ciia d& bai tacd P(x) = (x = DAX) + 1= (x®* + 1)B(x) + x* + x + 1
:>P(l):P(-1):1:>a+b+c+d:—a+b—c+d:1:>{"’1“203{02_a (*)
b+d=1 d=1-b
Lai c6 P(x) = (x — 1)(x® + 1)Q(x) + ax® + bx? + cx + d
=G+ D[(x-1)Q(X) +a] +bx®+cx+d—a=(C+1)BX) +x*+x+1
=>b=1,c=1;d-a=1(*).Tu(*)va(**)céoa=-1;b=1;c=1;d=0
Vay da thie du can tim 1a —x® + x* + x

Bai 2: (4 diém)

, 3

a) DK ax=0a=4,a=9.Kétquaratgon Q=

) q gon Q Tai2

D) Tach: 1 In+1-yn Jn+1i-ihn <\/n+1—\/ﬁ
(2n+1)<\/ﬁ+ n+1) 2n+1  Jan’+4n+1  4an’+4n

%

1( 1 1
n(n+1) _2(\/5 \/n+1j
1 1 N 1
1-—— <= (VI 1- 1
{ \/n+1j<2 ( \/n+1< )
(BL: diing véi n>1 chir khéng chi n=3 nhuw dé)

L
2

>S5

Trdotaco S, <

N |-

Bai 3: (2 diém) Cho a, b, ¢ 1 c4c s6 nguyén duong.

a?—c? c2-p® b?_a
+C a+b ’ c+ta .

Via, b, cduongnénb +c,a+b, c+aduong, do dé bat dang thirc can chirng minh tuwong

duong véi (a®—c*)(a+b)(c+a)+(c’ —b?)(b+c)(c+a)+(b* —a*)(b+c)(a+b)=0

< a’(a+b)(c+a—-b-c)+b’(b+c)(a+b-c—-a)+c’(c+a)(b+c—-a-h)>0

& a’(a’—b?)+b* (b* —c?)+c*(c*~a”) =0

s at+b*+ct —a’h?-b*c®-c’a® >0

(a2 —b2)2 +(b? —02)2 +(c? —az)2 >0 (*)

(*) dang.

GV: Nguyén Dirong Hdi — THCS Phan Chu Trinh — BMT — Pdk Lak (Suu tam va gisi thigu) — trang 2

Ching minh rang >0




(BL: a; b; ¢ khéng can phai nguyén)

Bai 4: (4 diém) Qua tam O cua hinh vudng MNPQ c6 do dai canh x(cm), ké duong thang
d (d cat canh MQ tai A va cat canh NP tai B), choqbiét AB = y(cm). Tinh tong cac khoang
cach tur cac dinh hinh vubng MNPQ dén duong thang d theo x, y.

Chimg minh MH = PJ, QK = NI, OA = OB = %AB -
Do d6 MH + PJ + QK + NI =2(MH + QK)
Lai €6 Sy00 = Swon + Soon =%OA(MH +QK)

1

1
Swog = Swoa + Sooa =EOA(MH +QK)
1 1
=S = x?
2S MNPQ 2
— MH +QK =00 _ 2 2 X
OA OA 1 y
oY
2
2
Vay MH +PJ+QK+NI— —(cm)

Bai 5:(4 diém) Cho AABC vudng tai A, AB = ¢, AC = b, BC = a. K¢ céc trung tuyén BE,
CD. Biét BE=m,CD=n(a, c, b, n, m co

cung don vi do). Goi (I; r) 1a duong tron ndi

tiép AABC va dién tich AABC =S,

a) Chung minh r = 25
a+b+c
, . r’ 1
b) Chimg minh ———<—
m*+n®> 20 B .
a) Tu giai quyét
_ 4t
2 (a+b+c) 4b°c? 4b°c?

b) —— =

m? +n? [CerszJr[Cz+sz:5(a+b+c)2(b2+c2):5a2( /b2+cz+b+c)2
4 4

a’=b*>+c’>2bc

(b2+c —2bc=(b- c) O)

Laico
b+c>24be (b+c 2be = (vb- e ) 2 )
2 2.2
Do d6 2r < 4h“c _ 2\/5 i
m”+n 5.2bc(\/2bc+2\/b_c) 5(J§+1) 5 20

GV: Nguyén Dwong Hai —

THCS Phan Chu Trinh — BMT — Dk Lék (Swu tam va gidi thiéu)

trang 3



PHONG GIAO DUC - PAO TAO KY THI HQC SINH GIOI LOP 9-CAP THANH PHO

TP BUON MA THUQT NAM HQC 2012-2013
_________ DE THI MON: TOAN
PE CHINH THU'C Thei gian: 150 phat (khong tinh giao d¢)

Bai 1: (2 diém)

9 2
a) Rut gon biéu thuc: A= \/1+ 20127 +—20122 2012
2013 2013
b) Tim gié tri 16n nhét ciia B=—— — (x>0)

X—+/X+1
Bai 2: (2 diém)
Giai phuong trinh: v/3x? +5x +8 —/3x* +5x+1=1

X+my=m+1
mx+y=3m-1
a) Tim m dé hé phuong trinh ¢6 nghiém duy nhét (x; y) thoa man x.y dat gia tri I6n
nhat. Tim gi4 tri 16n nhit d6. (can xem lai dé, chi c6 GTNN)
b) Tim m dé hé phuong trinh ¢6 nghiém (x; y) théa man x +y < 0
Bai 4: (4 diém)
a) Chung minh rang (n* - 4n® - 4n? + 16n) : 384 (véi moi n chin, n > 4)
b) Choa+b +c+d=2. Ching minh ring a® + b®* + ¢ + d* > 1

Bai 5:(4,5 diém) Cho duong tron (O; R). Hai duong kinh c¢6 dinh cua (0) 1a AB va CD
vudng goc véi nhau. M 1a mot diém thudc cung nho AC cua (O). K va H lan luot 1 hinh
chiéu ciia M trén CD va AB.

a) Tinh sin® MBA+sin® MAB +sin’ MCD +sin? MDC

b) Chung minh OK? = AH (2R—AH )

¢) Tim vi tri diém M dé gia tri ciia P = MAMB.MC.MD |dn nhét.

Bai 6:(5,5 diém) Cho AB la dudng kinh cta duong tron (O; R). C 1a mot diém thay doi
trén dudng tron (C khac A va B), ké CH vudng goc v6i AB tai H. Goi I 14 trung diém cia
AC, Ol cit tiép tuyén tai A cta dudng tron (O; R) tai M, MB cit CH tai K.

a) Chimg minh 4 diém C, H, O, I cing thudc mot dudng tron.

b) Chtrng minh MC 1a tiép tuyén cia (O; R)

¢) Chimg minh K 13 trung diém ctia CH.

d) Xéc dinh vi tri ctia C dé chu vi tam gidc ABC dat gi trji 16n nhat ? Tim gia tri 1on

nhét d6 theo R.

Bai 3: (2 diém) Cho hé phuong trinh: {

GV: Nguyén Diwrong Hdi — THCS Phan Chu Trinh — BMT — Pdk Lak (Suu tam va gisi thigu)  trang 1



BAI GIAI SO LUQC

Bai 1: (2 diém)

2 2
a) A= \/1+ 2012° + 20122 +—2012 =1 2012 + 2-1-—2012 +2012° +—2012
2013 2013

2013 2013 2013
2
=\/ 1 ~+2- 1 «2012+20122+2012= 1 +2012 +%
2013 2013 2013 2013 2013
1 201242912 o013
2013 2013

2
b) Ta c6 x—ﬁ+l=(\f—%) +%>O (x>0). Do d6 B 16n nhat < x—+/x +1 nho nhat. Ma

2
X— x+1=(f—%) +§2

4
Vay GTLN cua B 1a %:
2

Bai 2: (2 diém)
DK: 3x* +5x+8>0,3%x* +5x+1>0
Pt 3% +5x+1=t(t > 0), phuong trinh tré thanh v/t +7 -t =1Vt +7 =1+t

St+7=t+2/t +1oVt =3<t=9 (TMDK)
x=1

Khi d6 ta c6 3x* +5x+1=9 < (x-1)(3x+8)=0< 8 (TMPK)
"3

Vay phuong trinh ¢6 hai nghiém x =1 x=_§

Bai 3: (2 diém)

a) Hé phuong trinh ¢6 nghiém duy nhat @%;ﬁ me ma+l1

Tach {x+my=m+1@{x+m(3m—1—mx)=m+1<:>{(m—1)(m+1)x=(m—l)(3m+1) *)
mx+y=3m-1 y=3m-1-mx y =3m—-1-mx
3m+1 3m+1
X = X=
& m+1 & m+1 (Vi m==£1)
_3m-1-m.om+l y=—-
y m+1 m-+1
_ 2_om—1 4m’—(m’+2m+1 2
Khi d6 Xy:3m+1.m 1_3m 2m2 1_ ( : ): 4m 1>
m+l m+l  (m+1) (m+1) (m+1)

DAu “=" x4y ra khi m = 0. Vay m = 0 thi h¢ phuong trinh ¢c6 mot nghiém duy nhat (x; y)

ma GTNN cua xy 1a -1

b) +) Néu m = 1, (*) tré thanh { 0x=0
y=2-X

(xeR;y=2-x).Khidox +y=2>0,khong théax +y <0

. Hé phuong trinh ¢6 vd sb nghiém
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+) Néum = -1, (*) tro thanh {yOx 24 . Hé phuong trinh v6 nghiém.
=4+

X=3m+1
+) Néu m # + 1. Hé phuong trinh ¢6 mot nghiém duy nhat mj (theo a)
Y
Khi d6 x+y<0<:>3m+1+m—_1<0<:>4—m<0<:>—1<m<0
m+1 m+l m+1

Vay -1<m<0 thi h¢ phuong trinh ¢6 nghiém (x; y) thoa man x +y <0.
Bai 4: (4 diem)
a) TacO n*-4n*-4n*+16n=(n-4)(n-2)n(n+2)
Vin chdn, n>4, ditn =2k (k >2). Ta c6 n*-4n°—4n’ +16n=16(k —2)(k -1)k (k +1)
Do k-2,k-1k k+1 12 bon sé tw nhién lién tiép nén c6 hai sé chia hét cho 2 trong d6 c6
mot sd chia hét cho 4 , ¢6 it nhdt mot s6 chia hét cho 3 =(k-2)(k-1)k(k+1):8.3=24 (Vi
(8;3) = 1) =16(k—2)(k-1)k(k+1):16.24 =384
b) Vi 2=a+b+c+d
:>4=(a+b+c+d)2=a2+b2+cz+d2+2(ab+ac+ad +bc+bd +cd)
=a’+b’+c*+d*=4-2(ab+ac+ad +bc+bd +cd) (*)
Lai c6 a®+b®>2ab (Vi (a—b)zzo), tuong tu c6 a’+c’>2ac, a’+d*>2ad, b®+c*>2hc,
b2+d?>2bd, ¢ +d?>2cd . Cong vé theo vé cac bat dang thuc trén ta dugc:
3(a2+b2+c2+d2)22(ab+ac+ad +bc+bd +cd)
=4-2(ab+ac+ad +bc+bd +cd)>4-3(a’ +b +c*+d®) (**)
Tu (*) va (**) = a* +b* +c” +d° > 4-3(a’ +b” +¢* +d°)
=a’+b*+c’+d* 21 (dpem)
Bai 5:(4,5 diéem)

a) AMB=CMD=90° (goc ndi tiép chin nira dudng
tron)

— MBA+MAB = MCD + MDC = 90°
:sinmzcos@,sinl\ﬁ — cos MCD

Do do

sin’ MBA +5sin MAB +sin® MCD +sin’> MDC

=(sin2 MBA + cos® I\TBTA)Jr(sin2 MCD + cos® I\WE:T)) =2

b) AAMB, AMB=90°, MH L AB

= MH? = AH.BH = AH.(AB—AH )= AH.(2R— AH) (a) D

Mt khéc tr gidc OHMK c¢6 O =K =H =90° (gt) nén tir giac OHMK 1a hinh chir nhat
= MH =0K (b). Tr (a), (b) = OK? = AH(2R- AH) (dpcm)

¢) AAMB, AMB=90°, MH L AB = MAMB = AB.MH = 2R.MH

ACMD, CMD =90°, MK L. CD = MC.MD =CD.MK = 2R.MK
Do d6 P=MAMB.MC.MD =4R*MH.MK
GV: Nguyén Diurong Hdi — THCS Phan Chu Trinh — BMT — Pak Lak (Swu tam va gigi thigu)  trang 3




MH?+MK® HK? OM? R’
2 2 2 2

2 2
Nén P = 4R%.MH MK §4R2.R?= 2R*. Péng thirc xay ra khi MH = MK < tt giac OHMK 1a

Lai cO6 MH.MK <

hinh vuong < M la diém chinh gitra cung nho AC
Bai 6:(5,5 diém)

a) Taco IA=1IC =%AC (ot)

= 0l 1 AC = 0IC =90°
= | thugc duong tron duong kinh OC
Lai c6 OHC =90° (CH L AB)= H thugc dudng
tron duong kinh OC
Vay 4 diém C, H, O, I cing thudc dudong tron
duong kinh OC (dpcm)

1

b) OM L AC (Ol LAC),IA:IC:EAC: OM la
trung truc AC = AOCM = AOAM (c.c.c)
= OCM =0AM =90° (AM la tiép tuyén ctia (O))

=MC 1L0C= MC la tiép tuyén caa (O)
¢) Goi D 1a giao diém cia MB va AC.

ACM = ABC =%sdﬁ (g6c noi tiép va goc tao

boi tia tiép tuyén, day cling chan cung AC cua (O))

Lai co6 ACB=90° (g6c noi tiép chin nira duong tron) nén ACH = ABC (cung phu véi BAC)
— ACM = ACH = CD la phan gi4c MCK cua AMCK

M3t khac CB L CD ( ACB =90°)=> CB la phan gi4c ngoai cia AMCK

Do do tacé <2 KB g
MD

MB
Xét AABM, KH // AM (CH L AB, AM L AB) 2%=% (b)

Xét AADM, CK // AM (CH L AB, AM L AB) :%:% (c)

\ KH KC
Tir @), (b), (¢) >~ 1€
d) Trén tia ddi cua tia CA 13y diém E sao cho CE = BC

Khi @6 P,,. = AB+AC+BC =2R+AC +CE = 2R+ AE nén P,. dat max < AE dat max
ABCE vudng can tai C = AEB =45°

Vi AB cb dinh nén E thudc cung chira goéc 45° dung trén doan théng AB, do d6 AE dat
max < AE 1a duwong kinh cia cung chira goc 45° dung trén doan thing AB

< ABE =90° < ABC =45°< C 1a diém chinh giita ctia nira duong tron (O)

Khi d6 AABE vudng can tai E, nén AE = AB/2 = 24/2R

Vay chu vi tam gidc ABC dat GTLN 1a 2(v2+1)R khi C 1a diém chinh giita cia nira

duong tron (O)
GV: Nguyén Durong Hdi — THCS Phan Chu Trinh — BMT — Pak Lak (Swu tam va gigi thigu) — trang 4
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PHONG GIAO DUC VA PAO TAO KY THI HQC SINH GIOI BAC THCS

TP BUON MA THUQT CAP THANH PHO NAM HQC 2015-2016
_________ BE THI MON: TOAN
PE CHINH THUC Thoi gian: 150 phut (khong tinh giao dé)

Ngay thi: 24/02/2016

Bai 1: (4 diém)

Cho biéu thirc P

x2+\/; _2x+\/;+3 . 1
x—\/;+1 \/; \/;+1
a) Rut gon P.

b) Tinh gia tri ctia P khi x:\/\/§+2+\/ﬁ_2 —\3-242.

\/§+1

¢) Tim gi4 tri nho nhat cua P.

Bai 2: (5,5 diém)
a) Chung minh rang: »’ —n:30 vOi moi neZ
x+3

b) Giai phuong trinh V4x+1-+3x-2 =

¢) Chobiét o’ +5°+3(a’+b*)+4(a+b)+4=0 va ab>0.
1

Tim gia tri 16n nhét cia 0 = l+3
a

Bai 3: (3,0 diém)

mx—y=2

a) Tim tat ca cac sO thuc m dé hé phuong trinh { c6 nghiém (x; y) sao cho x

3x+my=5
>0vay<Oo.
b) Tim nghiém nguyén ctia phuong trinh 5x — 2007y = 1 v&i x € [0; 3000]

Bai 4: (4,5 diém) Cho hai duong tron (O; R) va (O’; r) cit nhau tai A va B (R > r). Hai
diém O va O’ nam khac phia d6i v6i dudng thang AB. V& tiép tuyén chung ngoai CD cit
duong thang AB tai K (C € (O) vaD € (0")).
a) Chimg minh: KC* = KA. KB.
b) Pudng thang qua C song song voi AD cat dudng thang qua D song song voi AC tai
E. Ching minh K 1a trung diém ctia AE.
¢) Ching minh: BE <R +r.

Bai 5: (3,0 diém) Cho tam giac ABC c6 goc A nhon ndi tiép dudng tron (O; R). Ly diém
D trén cung BC (D thuoc cung BC khong chtrta dinh A, D = B, D # C). VEDH L BC (H €
BC), DK L AB (K € AB), DI L CA (I thudc dudng thang AC).

BC _ AC N AB

DH DI DK

Chtng minh rang:

GV: Nguyén Duwong Hai — THCS Phan Chu Trinh — BMT — Dak Lék (Swu tam va giGi thiéu) trang 1



BAI GIAI SO LUOC

Bai 1: (4 diém)

a) Rut gon P (PK: x>0)

P:( X +alx _2x+\/;+3) 1
x—\/;+1 \/; \/;+1

{\/;(\/;+1)(x—x/;+l) \/;(2\/;+1)+3] .

x—+x+1 - \/; ‘\/;+1

b) Tinh gid tri ciia P khi x= Ws+2+ W52 o
\/«/§+1

Ta c6 [\/\/§+2+\/x/§_2J2 2542 _2:\/\/§+2+\/\/§—2 ﬁ[\/ﬁ+2+\/ﬁ—2 >0J

:[\/}(\/}+1)—2\/}+2}-\/;1+1 _ x:/;):z

J5+1 541 J5+1 J5+1
do do x:\/\/§+2+\/\/§_2—\/3—2\5:\/5—,[(\/5—1)2:\/5—\/5+1:1>0
J5+1
. . . 1—ﬁ+2
Vay giatricua P khi x=1 1a =1
1y g 1 x NS
B x—2\/;+1)+(\/;+1) (\/}—1)2
¢) Tim GTNN cta P: Tacé P=2 x+2:( =1+ >1
) \/;+1 \/;+1 \/;+1
N |
(vi N >0 v&éi moi x>0). Dau “=" xdy ra khi Vx-1=0< x=1 (TMPK)
X+

VayMinP=1khix=1

Bai 2: (5,5 diém)

a) Chirng minh rang: »’ -n:30 v6i moi ne Z

Ta co n’—n=(n-1)n(n+1)(n’ +1)i6 (Vi n=1,n,n+1 la ba s0 nguyén lién tiép)

Lai co6 n5—nz(n—l)n(n+l)[(n2—4)+5}:(n—2)(n—1)n(n+1)(n+2)+5(n—1)n(n+1)55 (Vi
n—2n—lLnn+l,n+2 1a5sd nguyén lién tiép)

Vay n*—n:6,n" —n:5 va UCLN(5; 6) = 1 nén »n* —n:30 vGimoi ne zZ

X3 #) (DK xZ%)

b) Giai phuong trinh V4x+1-+3x-2 =

Dt a=V4x+1,b=3x-2(a>0,b>0)
a’-b? a-b=0

Tacod (*)<=a-b=
a+b-5=0

<:>(a—b)(a+b—5):0<:>{

+) Trudng hop: a—b=0=4x+1=3x-2=4x+1=3x-2=x=-3 (loai vi xZ%)

+) Truong hop: a+b-5=0=4x+1+/3x—2=5=4x+1=5-/3x-2 @gxgj

=2 (TMDK
= 10V3r—2 =22 x = x’ —344x +684 = 0= (x—2)(x—342)=0=| ( )
x =342 (khong TMDK )
Vay nghi€ém cua phuong trinh 14 x=2

GV: Nguyén Duwong Hai — THCS Phan Chu Trinh — BMT — Dak Lék (Swu tam va giGi thiéu) trang 2



c) Tacod: @’ +b'+3(a* +b” ) +4(a+b)+4=0< (o' +3a" +4a+2)+(b’ +3b* +4b+2)=0
<:>(a+1)[(a2+2a+1)+1}+(b+1)[(b2+2b+1)+1]:0<:>(a+1)3+(b+1)3+(a+1)+(b+1):0
& (a+1) +(b+1) +(a+1)+(b+1)=0 (a+b+2) (a+1) —(a+1)(b+1)+ (b+1) +1]=0

<:>(a+b+2){[(a+l)—%(b+l)}2+%(b+1)2+1}:0<:>a+b+2:0

=
ab>0 2<b<0

(Vi [(a+1)—%(b+l)} +%(b+1)2+1>0). Do {a+b+2:0 {—2<a<0

a b

ab a(-a-2) a(a+2)
1

2

Mit khac (a+1) >0=a*+2a>-1= <-1 (Vi 2<a<0=>d’+2a=a(a+2)<0)

a +2a
5 a+b+2=0
NénQ:l+l: <-2.Déau “=" xdy ra ab>0 = a=b=-1
a b a(a+2)
a+1=0
VayMax Q= 2o a=b=-1
Bai 3: (3,0 diém)
y=m 2m+5 ) y_5m—6
mx—y=2 =mx—2 y=mx—2 i3y T m?
a y - y - ] - m-+3 - m-+3
3x+my =35 3x+m(mx—2)=5 (3+m )x=2m+5 2m+5 2m+5
xX=— xX=—
m”+3 m”+3

(Vi m*+3#0,Vm)

2m+5>0
., x>0 2 2m+5>0 .
Khi do N U PN <:>—§<m<§(V1 m’ +3>0,Vm)
y<0 Sm—6 Sm—-6<0 2 5
> <0
m +3
b)Tacé:5x—2mny=1c>x=39gbff<:mny+zi:l:>21:lez
dit 2y+1:m(mez):y:%zznwmﬂ:mT—lez
2007y +1
1 X = 5Y+' _2007(Sk+2)+1 oo
détm—_:k(kez):m:2k+1:> %7 5 - -
2 5(2k+1)-1
y:———E——— y=5k+2
vi x €[0;3000]= 0<2007k +803<3000=0<k<1=k e {0;1} (ke Z)
. . [x=803 . , [x=2810
+) Vo1 k=0, taco X ;  T)Vboik=1,taco X .
y=2 y=17
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Bai 4: (4,5 diém)

a) Chirng minh: KC* = KA.KB.
AACK va ACBK c6: AKC=CKB (goc chung), ACK =CBK (goc ndi tiép va goc ....)

Vay AACK « ACBK = % _KB

= KC* =KA-KB

b) Chirng minh K 13 trung diém ciia AE.

Chung minh tuong tu cau a) c6 KD* = KA.KB = KC*=KD* = KC=KD = %CD (a)

T giac ACED c6: AD // CE, AC // DE (gt) nén tr giac ACED la hinh binh hanh

Suy ra AE va CD cit nhau tai trung diém mdi dudng (b)

Tir a) va b) = K 1 trung diém cua AE.

c) Chirng minh: BE <R +r.

Ta giac CDO’0 ¢6: OC // O’D (OC L CD, O’D L CD vi CD la tiép tuyén cta (O) va
(0)), nén tt gidc CDO’O 14 hinh thang.

Goi I 1a trung diém 0OO0’, K 13 trung diém CD (theo trén) = IK 1a dudng trung binh binh
thang CDO’0O = 2KI=0C+0O'D=R+r (1)

Goi H 14 giao diém ctia AB va 0O’

= AH 1 00’, AB =2AH ((0) va (O’) cit nhau tai A, B)

vi AE = 2AK (cau b), AB = 2AH = BE = 2(AK + AH) = 2KH (2)

Mait khac AKHI vudng tai H (AH L. OO’) = KH < KI = 2KH < 2KI (3)

Tu 1),2),3) = BE<R +r.

Bai 5: (3,0 diém) Ching minh rang:

BC _AC 4B
DH DI DK

A

BWI
D

GV: Nguyén Duwong Hai — THCS Phan Chu Trinh — BMT — Dak Lék (Swu tam va giGi thiéu) trang 4
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ABKD va ACID ¢6: BKD =CID =90 (gt), KBD =ICD (tir gidc ABDC ndi tiép)

Viy ABKD @ ACID = 2K 1(;
, AC AB AI-CI AK+BK Al AK BK CI Al AK
Do d6 +—= + :(—+—j+(———j——+—(a)
DI DK DI DK DI DK DK DI DI DK
AAKD va ACHD c6: AKD =CHD =90° (gt), KAD =HCD (gdc ndi tiép cung chin ]gl\))
Viy AAKD @ ACHD =2 = (b)
AAID va ABHD c6: AID =BHD =90" (gt), IAD = HBD (gbc ndi tiép cung chin CI\))

Viay AAID @ ABHD = 21 = B2 ()
DI DH

AC AB BH CH BC

Tu a) b) C) DI DK DH DH DH
A
O
EH
B I
D
Cach 2:

Trén canh BC liy diém E sao cho BED = ACD
ABED va AACD c6: BED = ACD (gt), EBD =CAD (goc ndi tiép cung chin CI\))

Vay ABED « AACD, lai c6 DH L BE, DI L AC (gt) = ’;? gfl (1)

AABD va ACED cé: ABD=CED (lan lugt bu v6i ACD=BED), BAD =ECD (goc ndi tiép
cung chin ]gl\))
Vay AABD «» ACED, lai c6 DK | AB, DH 1L CE (gt) =

AC AB BE CE _ BC
DI DK DH DH DH

AB _ CE
DK DH(2)

T 1),2) =

GV: Nguyén Duwong Hai — THCS Phan Chu Trinh — BMT — Dak Lék (Swu tam va giGi thiéu) trang 5



PHONG GIAO DUC VA PAO TAO KY THI HQC SINH GIOI BAC THCS

TP BUON MA THUQT CAP THANH PHO NAM HQC 2016-2017
_________ MON: TOAN ‘
PE CHINH THUC Thoi gian: 150 phut (khong tinh giao dé)

Ngay thi: 24/02/2017

Bai 1: (4 diém)
Cho bidu thirc P:(3X+3 _x-l J{EX‘SJ;+5]

xVx -1 x+v/x+1 Jx-1 Jx -1
a) Tim diéu kién ctia x dé P ¢6 nghia va rat gon P.
b) Tinh gid tri cua P khi x=——F+ 18 :
447

¢) Tinh gia tri 16n nhat cua P.

Bai 2: (5,5 diem)
a) Chung minh rang véi B=n’ +3n* —n-3:48 v&in la s6 nguyén 1é.
b) Giai phuong trinh (vx+5 —vx+2)(1+vx* +7x+10)=3.

¢) Tim tat ca cac cap soO ty nhién n va k ¢ n* +4*' 1a s0 nguyén t0 (trong d6 n>1).

Bai 3: (2,5 diém)
a) Cho duong thang (d) c6 phuong trinh 2m(m + 1)x — y = —m va duong thang (d) c6
phuong trinh 4(m — 2)x + y = 3m — 1, trong d6 x, y 1 an s, m 1 tham sd, cho biét m=-1,

m#0, m#2 va m ;t%). Hay xéac dinh cac gia tri cua m dé (d) // (d).
b) Tim nghiém nguyén cuia phuong trinh x* +y* -6x+4y+13=0.

Bai 4: (4,0 diém) Cho ba diém A, B, C c6 dinh, thang hang, B nam giita A va C. V& duong
tron (O;R) sao cho (O;R) lu6n nhan BC lam day cung (BC < 2R). Tur A ké cac tiép tuyén
AF va AE dén (O;R), (F nam trong nira mit phang bd 1a AO ¢6 chtra diy BC). Goi I 1a
trung diém cua day BC, EF cat BC tai N va cat AO tai K. Chung minh:

a) AF’ = ABAC.

b) 5 diém A, E, O, L F cung thudéc mot dudng tron.

¢) Khi duong tron (O;R) thay d6i thi dudng tron ngoai tiép AKOI ludn di qua mot diem
c¢d dinh.
Bai 5: (4,0 diém) Cho duong tron tim O duong kinh AB, lay diém M thudc dudng tron
sao cho MA < MB (M khac A va B). V& MC la tia phan gidc cia AMB (C thudc AB).
Qua C v& duong thang vudng goc véi AB cit cac dudng thaing AM va BM lan luot tai D
va H. Chirng minh rang;
a) Cac duong thang AH va BD cat nhau tai mot diém N nam trén dudng tron (O).
b) Goi E 13 hinh chiéu ctia H trén tiép tuyén tai A cta (O), goi F 1a hinh chiéu ctia D trén
tiép tuyén tai B ctia duong tron (O). Chimg minh céc tr gidc ACHE va CBED 1a hinh
vuong.
c¢) Ching minh bon diém M, N, E, F théng hang.
d) Goi S.S, lan luot 1a dién tich cua cac ti gidc ACHE va BCDF. Chimg minh:
CM’ <,/S;S, .



BAI GIAI SO LUOC

Bai 1: (4,0 diém)
x>0, X\/;—lio

X+vx+1#0
a) P c6 nghia khi Jx-120 ©x20,x#1

2X —5Vx +5
RTNATI 0
Jx -1
2
po[3x+3 Vx-1 1 ) [2x=5Vx+5 _3X+3—(\/§—1) —(X+ X+1).2x—5\/;+5
xVx—1 x+4x+1 Jx-1) 1 Vx-1 (&—1)(“ x+1) T Jx -l
_ X+Vx +1 _ \/;—1 _ 1
(&_1)(X+ X+1) 2x—5Vx+5 2x-5Vx +5
18 18(4—\/7) 2
b) Ta cod: x = = =8-2J7 =(J7-1) (TMPK).
) ) 4+ 9 ( ) ( )
Do dé p— 1 . 1[:26+9ﬁ
2(8—2\/7)—5 (\/7_1) +5 26—-97 109

¢) P ! 1 <2 Déu“=" xay ra khi &_%:o@x:% (TMPK)

- - . <
2x—5\x +5 2(&_5] RERRE
4 8
Vay max P = S ox=®
15 16
Bai 2: (5,5 diém)
a) B=n'+3n’-n-3=(n-1)(n+1)(n+3)=2k(2k+2)(2k +4)=8k (k +1)(k+2) (n 1é, n=2k+1)
Vi k(k+1)(k+2):6=B:48

a’-b*=3
(a—b)(1+ab)=3

b) PK: x>-2. Pit a=+x+5,b=vx+2(a>0,b>0). ta c6: {

a=b
=a’-b’=(a-b)(l+ab)=(a-b)(a+b-1-ab)=0=(a—b)(a—1)(1-b)=0=|a=1
b=1
+) a=b=+x+5=/x+2=0x=3 (vd nghiém)
+) a=1=b*>=-2 (vO i)
+) b=1=a’=4=a=2 (vi a>0). Taco: Vx+5=2=x=-1 (TMDK)
Vay phuong trinh c6 mot nghiém la x = -1

¢) Tim tat ca cac cap soO ty nhién n va k ¢ n* +4*' 1a s0 nguyén to (trong d6 n>1).

Ta co: rl4 +42k+1 _ [n4 +2n222k+1 +22(2k+1):|_2n222k+l _ (nz +22k+1 )2 _(2k+1n)2



:(n2+22k+1_2k+1n)(n2+22k+1+2k+ln):[(n_2k)2+22k:|l:(n+2k)2+22k:|
+)Néu n=1k =0 thi n*+4>" =5 13 s6 nguyén to
+)Néu n>1,k>0 thi (n-2°) +2% >2;(n+2") +2°* >2=n* +4*" 1a hop sb.

Vayn=1,k=0

Bai 3: (2,5 diém)
a)Taco: 2m(m+1)x—y=—-m<y=2m(m+ 1)x+ m (d)
dm-2)x+y=3m-1<<y=-4m-2)x+3m-1(d)
dm(m1)=—4(m-2) |(M1)(m+4)=0 {mzl
= =

m=#3m-1 m;tl
2

Do d6 (d) // (d) @{

m=—4

Vay m = 1 hodic m = —4 thi (d) // (d)

3 ) ~
b) x2+y2—6x+4y+13:0<:>(X—3)2+(y+2)2=0:>{ * 5 (thdba man x, y € 7)
y

Bai 4: (4,0 diém)

a) AF> = ABAC
AACF va AAFB c6: CAF = FAB (goc chung), ACF = AFB (goc ndi tiép va goc ....)

Vay AACF © AAFB = 2F _AB s> aB.aC
AC AF

b) 5 diém A, E, O, I, F cung thudc mot dwong tron.
AEO = AFO = 90" (AE, AF la tiép tuyén cua (0)); AIO = 90" (do IB=IC= B_2C)

Vay 5 diém A, E, O, L F cung thudc mot dudng tron duong kinh OA.

¢) Khi dwong tron (O;R) thay d6i thi dwong tron ngoai tiép AKOI ludn di qua mot
diém c6 dinh.

Vi B, C ¢b dinh = I ¢b dinh, nén duong tron ngoai tiép AKOI ludn di qua mot diém cd
dinh I khi dudng tron (O;R) thay doi.

Bai 5: (4,0 diém)




a) Cac duong thing AH va BD cit nhau tai mét diém N nam trén dwong tron (0).
AABD: DC L AB (gt), BM L AD (AMB =90, goc ndi tiép chin nira dudng tron (0))

= H 14 tryc tim AABD = AN L BD = ANB=90" = N nim trén duong tron (O).

b) Chirng minh cac tir gidc ACHE va CBFED la hinh vuong.

Ta c6: ACH=AEH=90" (gt), AMH=90° (cmt) = A, C, H, M, E cung thudc dudng tron

dudng kinh AH = CAH = CMH = % _45°= AH 12 phan gidc goc CAE

Ta giac ACHE: A=C=E=90", AH la phan giac goc CAE = tir giac ACHE la hinh vudng
Do CAH =45°, ANB =90’ = AABN vudng cin tai N = CBD =45" = % = BD la phan giac
goc CBF.

Tir gidc CBFD: B=C=F=90", BD la phan gidc goc CBF = tir gisc CBFD 1a hinh vuéng
¢) Chirng minh bon diém M, N, E, F thang hang.

AME = AHE = 45° (goc ndi tiép cing chin cung AE cua duong tron dudng kinh AH)

BMN = BAN = 45" (goc ndi tiép ctng chin cung BN cua dudng tron (O))

= EMN = AME + AMB + BMN =45° +90° +45° =180° = E, M, N thang hang (1)

Lai c6 BMD=90" (BM L AD), tir giac CBFD Ia hinh vuéng = M nim trén dudng tron
ngoai tiép hinh vuéng CBFD = CMF=90=FMLCM, lai c¢6 NMLCM
(NMC = BMN + BMC =45 +45° =90°)= F, M, N thing hang (2).

Tir (1), (2) = E, M, N, F thang hang (dpcm)

d) Goi_S,,S, lan lwot 13 dién tich ciia cac ti gisc ACHE va BCDF. Chirng minh:

CM’ <,/SS, .

Ta c6 ECH=FCH = 45" (ACHE; CBFE la cac hinh vudng) = ECF =90°
AECF: ECF=90", CM L EF (cmt)
S S B 2 _ 1 _ 1
CM* CE* CF° CE-CF 2AC-V2BC +/AC?-BC? .fSS,

= CM*<fSS,

DAu “=" xay ra < CLE _ é < CE=CF < AC = BC < MA = MB (khong thoa man MA <
MB). Viy CM? <SS,



PHONG GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THCS

TP BUON MA THUQT CAP THANH PHO NAM HQC 2017-2018
_________ MON: TOAN ‘
PE CHINH THUC Thoi gian: 150 phut (khong tinh giao dé)

Ngay thi: 06/03/2018

Bai 1: (4,0 diém)
2) Cho biéu thire K = XX +26Vx =19 2Jx  Vx=3

— +
X+ 24x =3 Jx -1 Jx+3

. Tim diéu kién dé K c6 nghia

va rut gon K.

<2
b) Cho B:2018x+2019 I-x*+2020

JVI-x?

. Tim gi4 tri nho nhat ciia B.

Bai 2: (4,5 diém)
a) Chirng minh rang néu n la s6 nguyén duong thi: A =5"(5"+1)=6"(3" +2"):91
b) Tim nghiém nguyén ctia phuong trinh: x +8y =3(x* + xy+y’)

¢) Giai phuong trinh: Vx*-3x+2+1=x +%
X
Bai 3: (3,5 diém)
a) Trong mat phang toa do Oxy, tim gia tel cua tham s6 m d€ hai duong thang (d):
y=x-2 va(d’): y=3-mx cdt nhau tai mét diém ¢d toa do duong.

=4 9
s a A A s ==t ==3
b) Cho a, b, c 1a cac s6 duong théaman ia b ¢ ~.Tima,b,c.
a+b+c<12

Bai 4: (4,5 diém)

Cho tam giac ABC vuongican tai A c6 AB = AC = a. Goi D 1a trung diém cua BC,
E 1a mot diém di dong trén‘doan thang AD. Goi H va K 1an luot 13 hinh chiéu cta E 1én
cac canh AB va AC. Ké Hlwuodng goc voi DK (v6i 1€ DK ). Puong thang DK cat dudng
thang vudng gbéc voi AB taiB ¢ F.

a) Ching minh rﬁng nam diém A, H, E, [, K cung thudéc mot duong tron.

b) Tinh's6 do-goc HIB.

¢) Chung minh rang ba diém B, E, I thang hang.

d) Tim vi tri cua E trén AD dé dién tich tam giac ABI 16n nhat. Tinh gié tri 16n nhat
do theo a.

Bai 5:(3,5 diém)

Cho duong tron (O,R) vé tir giac ABCD ¢6 4 dinh thude duong tron (O).

a) Chirng minh AB.DC + AD.BC = BD.AC

b) Goi D 1a diém chinh giita ctia cung 16n BC c6 chta dinh A. Trén BC chon I sao
cho BI = 2IC, DI cat dudng tron (O;R) tai diém thir hai 1a E.

Chiing minh AB+2AE = A}é.}];C

Hét




BAI GIAI SO LUOC

Bai 1: (4,0 diém)

x>0
24x=3%0
a) K c6 nghia < 3;_110 - @{ii?
Jx +3#0
K X\/;+26\/;—19 2\/; \/;_3 X X+26\/;—19—2\/;(\/;+3)+(\/;—3)(\/;—1)
= f— + —
x+20x -3 Jx-1 Jx+3 (Vx-1)(vx +3)
_X X+26\/;—19—2X—6\/;+X—4\/;+3:X X—X+16\/;—16: (\/;_1)()“'16) _x+16
(Vx-1)(vx +3) (Vx-1)(Vx+3)  (Vx-1)(vx+3) Vx+3
1' 2 r
b) Cho B:2018X+2019 1-x +2020.Tim gia tri nho nhat cua B.
JVI-x?

(a—l)x+a\/l—x2 +(a+1) :(a—l)x+(a+1)
\/1—X2 \/l—x2
(a—l)2 x’ +2(a2 —1)x+(a+1)2 421(1—)(2)+(a+1)2 p - +2(a2—1)x+(a—1)2

= M?* = =
1-x* l=x’

(PK: -1<x<1)bPat a=2019,tacd B= +a=M+a

—4a+ [(a+1)x+(a-1)] > 4a (dol—x2 >0,[(a+1)xt (a=1)] zo)

1-x?

— M >2+Ja = B>2+a +a=22019+2019

Piang thirc xay ra <:>(a+1)x+(a—l):O<:>x=—a_l __ 2018 _ 1009

- (TMPK)
a+l1 2020 1010

Bai2: (4,5 diém)

a) A=5"(5"+1)—6"(3"+2")=25"¢57-18" —12" =(25" 18" ) (12" -5"):7

lai cO A=25"+5"-18"—124,=(258 12" )-(18" —5")13; mat khac (7;13)=1=>A17-13=091
b) x+8y =3(x* +xy +y?) & 3x” 4(3y—1)x+3y’ -8y =0 (¥)

Ta co A=(3y-1) ~12(3y*=8y)=-27y’ +90y+1.

Do d6 (*) co nghiém A>0< -27y* +90y+1>0 <

<y< y €{0;1;2;3}

15-2/57
9

15+2/57
9 =

+) y=0=3x’-x=0=x(3x-1)=0=>x=0 (vi xeZ)
+) y=1:>3X2+2X—5=O:>(X—1)(3X+5)=0:>X=1 (vixeZz)

—5+73
6
—4+7
3

+) y=2=3x"+5x-4=0=>x= (loai, vi xeZ)

+) y=3=3x"+8x+3=0=>x= (loai, vi xe Z)

Vay céc cip sb nguyén (x;y) can tim 13 (0;0); (1;1)
0<x<l1

c) bKXD:
x>2



VX2 =3x+2 +1:X+L<:>\/X2—3X+2 =X+L—1:> ><2—3x+2:x2+l+1+2\/;—2x—i

Jx Jx X Jx
c:(x+§)+2(J_—;%J—1=0c:£¢§—:%J2+2(J§—;%J+1:0
1445
@(x/;—%+1)2:0<:>x+x/;—1:0<:> i_if\;:z
2
:x:igé(TMBK)

Bai 3: (3,5 diém)
a)(d)cat(d’) & 1#-memz-1
Phuong trinh hoanh d¢ giao diém cua (d) va (d’) la:

x—2:3—mx<:>(m+l)x:5<:>x:i (do m=-1)
m+1

Khidé y=—> =372
m+1 m+1
2 > >0 m+1=0 3
Toa do giao diém cua (d) va (d’) duong = m+1 = & -1<m< = (TMBK)
3—2m>0 3-2m>0 2
m+1

. L L QN 7 p b)’
b) Véia, b, x, y 1a cac s60 duong ta chirng minh minh a4 b > (a+b) (1)
X y x+y

(1) = (azy + bzx)(x + y) > xy(a + b)2 &Sa’xy+a’y’ +b’x’ +b’xy —a’xy —b’xy — 2abxy >0

Sa’y’ +b°x° = 2abxy >0 < (ay ~ bx)2 >0 (Luon dung voi moi a, b, x, y)

Dau “=" xay ra khi ay—bx:0<:>£:2
Xy

: S S +b+c)

Dua vao (1) ta chirng minh™%- P C—Z—(a ‘)

(2) véia, b, ¢, X, y, z cic sO duong.
x y z X+y+z

. A a b b)) & +bh+c) s . ,
Thatvaya—+—+c—zw+c—zu.Dau“=”xayrakh1ﬁzézﬁ

X y vz x+y z X+y+z X y z
/ , 1+2+3) \
Ap dung (2), ta co: l+i+22( ): 36,364 (vi 0<a+b+c<12)

a b ¢ a+b+c a+b+c 12
1.2_3 a=2

Dau ”=" xay ra b ¢ oib=4

+b+c=12 c=6

Bai 4: (4,5 diém)

a) Chirng minh rang nim diém A, H, E, I, K cung thudc mét dwong tron.
Dé dang chung minh t&r gidc AHEK 1a hinh vuong

= A, H, E, K thudc duong tron duong kinh HK

Lai c6 HIK =90°= I thudc dudng tron dudng kinh HK



Vay A, H, E, K, I thuoc duong tron dudong
kinh HK

b) Tinh s6 do géc HIB.

ABDF = ACDK(g.c.g) = BF=CK, lai co
BH=AB-AH=AC-AK =CK = BF =BH

ma HBF =90° (BF L AB) nén ABHF vuong can
tai B = HFB = 45°

TG gidc BHIF c6 HIF=HBF=90"(gt)=> tit
giac BHIF noi tiép = HIB = HFB = 45°

¢) Chirng minh ring ba diém B, E, I thing
hang.

Ta c6 HAE=45" (do tir gidc AHEK 13 hinh
vuong)

Vi A, H, E, K, I thudc dudng tron duong kinh HK (cau a)

— HIE = HAE = 45", mit khac HIB = 45" (cmt) = B, E, I théng hang

d) Tim vi tri ciia E trén AD dé dién tich tam giac ABI 16n nhat: Tinh gia tri 16n nhat
do theo a.

2 2
AABI vudng tai I (gt), nén S, = ;AI BI<% AI+BI %AB2 :Za2

Ping thic xdy ra < Al=Bl< =D« E=D
. 1
Vay max S, :Zaz < E=D

Bai 5: (4,0 diém)
a) Chirng minh AB.DC + AD.BC = BD.AC
Trén doan théng AC lay diém K-sab.cho, ABK = CBD

— T E— T~

Ta c6: ABK = CBD = ABD + DBKi=KBC+ DBK = ABD = KBC A
Xét AABD va AKBC: ABD = KBC (cmt), ADB =KCB (goc ndi tiép ciing chin cung AB)

AD KC
Vay AABD ©» AKBC — AD-BC = KC.BD
y (gg) = 2 =30 (a)

Xét AABK va ADBCHABK.£DBC (gt), BAK = BDC (goc ndi tiép ciing chin cung BC)
AB DB

Vay AABK «» ADBC = —=——-=>A4B-DC=AK.BD (b

y 8=~ =70 (5)
Tl‘Ia)Vélb):>AB-DC+AD—BC:AK.BD+KC-BD:BD-(AK+KC):BD-AC
b) Chl'rng minh AB+2AE = A}é'gc



Truong hop nay ding

m Cl = 1,81 cm
m§=3,62 cm
m Bl-2.m Cl = 0,00 cm
mﬁ=6,34 cm
mﬁ=7,82 cm
mﬁ=5,43 cm
m CE = 1,93 cm
mA_C=7,82 cm

N
m BAD = 136,46° m CGD = 136,46°

BA+2.m AE)-LA=mEB _ (50
(m mAE)-— == =,0,00cm

Truong hop nay sai

m Cl = 3,07 cm
m Bl = 6,14 cm
I m Bl-2.m CI= 0,00 cm
m BA = 8,56 cm
m AE = 10,61 cm
m CB = 9,20 cm
% 4 m§=3,48 cm
m AC = 9,75 cm

N N
m BAD = 120,08 m CGD = 120,08°

m AE-m CB

BA+2.m AE)- —
(mB m AE) e

=1,70 cm



Ban ludn: Dang thirc can chirg minh < AB-CE +2AE-CE = AE-BC (*)
Ap dung két qua cau a) tir gidc ABEC ndi tiép dudng tron (O) nén ta co:
AB-CE+BE-AC=AE.BC, do d6 dé chirng minh (*) ta can chirng minh

2AE-CE:BE.AC@C_E:£(**)

BE 2AE
Lai c6 CD =BAD = CED = BED = EI 14 phan gidc ctia ABCE :%ZEZ%(IBZZIC)
Nén dé ching minh (**) ta chitng minh %=%@AC:AE AL,

Cc‘@n thém diéu kién gi thi méi cé6 AC = AE day ! (Moi cdc ban suy nghi nhé, tui dau
dau roi)

YT N I & S r ver v ALY Sh R 7)) i LA A SRYA A S PP f 300t 13 ¢ Fa
GV: Nauyén Duong ildi — THCS Nguyin Chl Thaniy — 80 T — £47% Lal (Suu fdin vad 9001 higu)  rang ©



PHONG GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THCS

TP BUON MA THUQT CAP THANH PHO NAM HQC 2018-2019
_________ MON: TOAN ‘
PE CHINH THUC Thoi gian: 150 phut (khong tinh giao dé)

Ngay thi: 25/01/2019

Bai 1: (4,0 diém)

a) Cho biéu thirc K:( [ Ix+1  V2x+x

'£\/§+1_ \/ﬂ—l +1j.

P2x+1 ax-1
Tim diéu kién dé K c6 nghia va rit gon K.
b) Cho A= YVZZLHYIVXZ2+ DY =3 1y i tri I6n nhét ciiaA.

Xyz

Vx+l  Jax+x 1}

Bai 2: (5,0 diém) ‘ , ¢

a) Chuing minh rang v6i moi sO tu nhién n.cham,, n=4 ta ludn co:
n*—4n®—4n*+16n:384.

b) Tim nghiém nguyén duong cia phuong trinh: 3x #7y =55

¢) Giai phuong trinh: x++/25-x? + xy/25-X* =5.

d) Cho a>0,b>0,¢>0 va a+b+c=1.

Chtng minh Va+b++vb+c+vc+a<a/6. Ddu “=" xay ra khi ndo ?
Bai 3: (3,0 diém)

Trong mat phang toa do Oxy, ¢ho duong thang (d):y=(k-1)x+n (k=1) va hai
diém A(0;2), B(-10) (V6i k, n la cAc tham'so).

1) Tim gia tri ctia k va n.dé:

a) Duong thiang (d) di qua hai diém A va B.
b) Pudng thang (d) song song voi duong thang (A):y=x+2-k.

2) Cho n=2. Tim k:dé duong thing (d) cat tryc Ox tai diém C sao cho dién tich
tam giac OAC gap hai‘lan dién tich tam gidc OAB.

Bai 4: (2,0 diém) 7 7

Cho gocxOy. Hai diém A, B thuoc Ox. Hai di€m C, D thudc Oy. Tim tp hop
nhitng diém M nam trong goc xOy sao cho hai tam giac MAB va MCD c6 cung dién tich.
Bai 5: (6,0 diém)

Cho duong tron (O) duong kinh BC, day AD vudng goc BC tai H. Goi E, F theo
th tu 1a chan cac duong vudng goc ke tir H dén AB, AC. Goi (1), (K) theo thwr ty la cac
duong tron ngoai tiep tam giac HBE, tam giac HCF.

a) Xac dinh vi tri trong doi cua cac duong tron: (1) va (0); (K) va (O); (1) va (K).

b) Tt giac AEHF hinh gi ? Vi sao ?

¢) Chimg minh: AE-AB = AF-AC

d) Chuang minh EF la tiep tuyén chung cua (I) va (K)

¢) Xac dinh vi tri diém H d€ EF c6 d6 dai l6n nhat.




BAI GIAI SO LUOC

Bai 1: (4,0 diém)

X>0
J2x+1#0 x=0 x>0
a) Kconghia << \/2x -120 & Xi% Q{Xil
Ix+1 \/_x+\/— X + 2
P2x+1 J2x-1 %7&0
foy «/;+1 «/_x+\/— ] \/§+1 2x+\/;
Ta co: K_(\/ZH o1 —1}.(\/§+1— o1 +1}
_(\/;+1)(\/ﬂ—l)+(\/§+«/§)(\/5+1)—(2x—1).(\/;+1)(\/§—1)—( 2x+\/;)(\/§+1)+(2x—1)
(-1 | (o g

V2x= X +N2X — 14 2%+ /2X + 2x+ X - 2x+1 2*/_(*/;”) SN
- Vax—xaax-1-2x—2x—ax-Jx+2x-1 - —2(Vx+1)

b) (BPK: x>2;,y>3,2>1)

XyVZ -1+ yz/x -2 + 2%,y -3 \/z 1 \/x 2 \/y 3 \/Z 1 \/ZX 2) \/3y 3)
Xyz z X y z J2x J3y

Ap dung bat dang thirc \/_b<a—2b (a=0;b>0) . D0 z7-1>0;x-2>0; y-3>0 nén ta co:

A=

1+(z-1) z z-1 1 2+(x-2) x__2(x-2) 1
Jz-1s—— =" " “<= PR(x-2)s——~== <
: 2 277 2 (x-2) 2 27 Jox 22
3+(y-3) vy 3(y= 3) 1
3(y-3)<—2 - <
(v=3) 2 By s
_1=1 .
1 1 1 6432423 X—2=2 B
<= + = . Dau “=" xay ra =6
2 22 243 12 Y y-3=3 =1,
X>2,y>23,221 B
Vay Max(A):% khix=4;y=6;2=2

Bai 2: (5,0 diem)

a) Vi n chan =n=2k (keN,k>2).

Do d6: n*—4n® —4n? +16n = (2k)" —4(2k)’ —4(2k)* +16(2k ) =16k* —32k* ~16k? + 32k

=16k (k*—2k* —k +2) =16(k —2)(k —1)k (k +1)

Vi k-2k-1kk+1 ld boén s6 ty nhién lién tiép = (k-2)(k-1)k(k+1):3 va
(k-2)(k-1)k (k+1):8= (k-2)(k-1)k (k+1): 24 =16(k —2)(k —1)k (k +1):16 - 24 = 384

Vay n‘—4n®—4n? +16n 384 v&i moi sb ty nhién n chin, n>4

b) Ta cl: 3x+7y=55< x= -7y

:18—2y+1_Ty(0< y<8)



bat tzl_Ty: y=1-3t(teZ); x=18-2(1-3t)+t=16+7t

Vid<y<8=0<1-3t<8=-2<t<0=te{-2-10}

+) Néu t=-2 thi x=16+7-(-2)=2;y=1-3-(-2)=7

+) Néu t=-1 thi x=16+7-(-1)=9; y=1-3-(-1)=4

+) Néu t=0 thi x=16+7-0=16; y=1-3-0=1

Vay cac nghiém nguyén duong cta phuong trinh la (2;7),(9; 4), (16;1)

¢) (PK: -5<x<5). VI -5<x<5=5+x>0;5-x>0. Do d6
x+\/25—x2+x\/25—x2:5<:>\/25—x2+x\/25—x2—(5—x):0<:>\/5—x(«/5+x+x\/5+x—\/5—x):0

J5—x=0 x=5(TMDK)
= =
Vot x+x5+x-B-x=0 [V5+Xx+x/5+x-/5-x=0 (¥)
+) Néu x=0 thi V/6+0/5-5=0. Vay x=0 la nghiém cua (*)
+) Néu 0<x<5=5+x>5-x=>5+x>/5-x=5+x-/5-x50 va x/5+x>0 nén (*) vO
nghiém.
+) Néu -5<x<0=5+x<5-x=>/6+x</6-x=5+x-BEx<0 Vd x/5+x<0 nén (¥
vO nghiém.
Vay phuong trinh @& cho c6 hai nghiém 1a x=0 va x=5
d) Ap dung bt dang thirc (ax+by +cz)’ S(a2+b2+cz)(x2+y2+zz) . Ta co:

(x/a+b +x/b+c+\/c+a)2 é(lz+12+12)(a+b+b+c+c+a)=3-2(a+b+c):6 (doa+b+c=1)

Ja+b=+b+c=+c+a
=
a+b+c=1

—Ja+b+vb+c+vc+ra<6 . Dau “=" xayra <:>{ a:b:c:%
Bai 3: (3,0 diém)
1) Tim gidtricta k va n
. . e \ ~_ . |2=(k-1)-0 =2
a) (d) di qua hai diecm A va B, nén co: (k-1)-0+n = n
0=(k-1)-(-1)+n ~ |k=3
k-1=1 {kzZ

ng songvéiiduong thang (A):y = x+2—k
b) (d) song song.voiduong thang (A):y =x+ Q{n;tz_k@ 120

2) Khi n=2, duong thang (d):y=(k-1)x+2 (k#1), cat Ox tai diém c(ﬁ;oj

2

= Sue =gon 00~ 5=

1 1
Sons = EOA-OB = E'|2|'|_1| =1

.2y 1-k=1 k=0
Khi do6 SOAC:ZSOABQL:2<:>|1—k|:1<:{ c{k—Z

L=k

(TMDPK)

Bai 4: (2,0 diém)

Liy diém E thudc Ox sao cho OFE = AB; diém F
thudc tia Oy sao cho OF = CD. Goi N la trung
diém EF. Ly diém M bat ki thudc tia ON, ta co

SMOE = SMOF




ma SMOE = SMAB;SMOF = SMCD = SMAB = SMCD .
Vi AB, CD khdng d6i, nén E, F c6 dinh = N c0 dinh = tia ON ¢6 dinh. Vay M thudc tia
ON thi S, = Sycs

Bai 5: (6,0 diém)

D

a) ABEH,BEH =90°= ABEH ndi tiép duong tron duong kinh BH = I 1a trung diém BH,
do d6 01 =0B - 1B nén (1) va (O) tiép xuc trong.
ACFH, CFH =90°= ACFH ndi tiép duong tron dudng kinh CH = K 14 trung diém CH, do
d6 oK =0oCc —KC nén (K) va (O) tiéprxﬁc trong.
Lai co: IK =IH +KH nén (1) va,(K) tigp xtic ngoai.
b) Tt gidac AEHF: AEH = AFH £90° (gt); EAF =90° (g6c noi tiép chin nira dudng tron (0))
Vay tir giac AEHF la hinh chir nhat.
C) AAHB, AHB =90°, HE L AB=.AH2 = AE - AB®); AAHC, AHC = 90°, HF L AC = AH? = AF - AC®)
Tur (a) va (b) suy ra AE<AB =AF -AC (dpcm)
d)Tacé  FEH =AHE (Vi'tt giac AEHF 12 hinh chir nhat)

IEH =THE (Vi AIHE can tai I)
= FEI = FEH + IEH = AHE + IHE = AHB =90° (AD L BC) = EF la tiép tuyén cua (I) tai E
Chtng minh twongtu c6 EF 1a tiep tuyén cua (K) tai F. Vay EF la tiép tuyén chung cta (I)
va (K) (dpcm)
e) Vi EF = AH (do AEHF Ia hinh chit nhat) nén EF 16n nhat < AH lén nhat. Ma

AH :%AD (do BC L AD) nén AH Ién nhat <> AD I6n nhat < AD la dudng kinh cua (O)

< H=0. Vay khi H = O thi EF 16n nhét bang ban kinh cta (O).



