PHONG GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI CAP THANH PHO

THANH PHO THANH HOA NAM HOC: 2014 — 2015
Mon: Toan - Lép 9

Dé chinh thitd

Pé thi gom cé: 01 trang Thoi gian lam bai: 150 phut (khéng ké thoi gian giao dé)
Ngay thi: 02 thang 12 nam 2014
DE BAI

Bai 1 (4,0 diém)
1) Chitng minh biéu thitc sau khéng phu thudc vao gia tri cua x:
_ 6x- (x+6)Wx-3 3 1
T 2(x- 4Jx+3)2- Vx) - 2x+10Yx-12 3x- x-2

Pitukiénx =0, x #4; x #9;x # 1

2) Riit gon biéu thiic: B 2443, 2-43
ut gon bieu C. =
Bt 24243 2-2-B

Bai 2 (6,0 diém)
3a+1 a-1_2a@° -1

2

1) Cho phuong trinh : (a la tham s0)

a+x a-x X -a
a) Gidi phuwong trinh trén.
b ) Tim céc gié tri nguyén dwong cuta a dé phwong trinh ¢6 nghiém x la s6 nguyén to.

3 3

x’ - y® - z2° =xyz
2) Tim nghiém nguyén duong cua hé phuong trinh sau: ,
X" = 2y+2z)
Bai 3 (4,0 diém)
1) Tim tat ca cac so tw nhién c6 3 chit s6 abc sao cho :
abc =n”-1
cha =(n- 2)*
2) Cho tam giac ABC c6 3 canh a,b,cthéaman a+b+c=6.
Chitng minh: 52 < 3(a’+b*+c*)+ 2abc <54
Bai 4 (4,0 diém)
Cho hinh vuéng ABCD canh la a va N la mét diém trén canh AB. Tia CN cat tia
DA tai E. Trén tia d6i cta tia BA lay diém F sao cho BF = DE. Goi M la trung diém ctia
EF.

Véin € Z; n>2

1) Chitng minh tam giac ACE dong dang vdi tam giac BCM.
2) Xac dinh vi tri diém N trén AB sao cho dién tich ti¢ gidc ACFE gap ba lan dién
tich hinh vuong ABCD.
Bai 5 (2,0 diém)
Cho tam gidc ABC 6 B + €& =105° va AB + ACY/2 =2BC. Tinh B va &
(Hét)

Ho va tén thi sinh: ...ccoooviveieeeeeeeee e S6 bao danh: ................. Phong thi: .............



PHONG GIAO DUC VA PAO TAO

KY THI CHON HOC SINH GIOI CAP THANH PHO

THANH PHO THANH HOA NAM HOC: 2014 — 2015
HUONG DAN CHAM
Bai | Cau Tom tat cach giai Dieém
_ 6x- (x+6Vx-3 3 1
n 2(x- 4/x +3)2- /x) -2x+10Vx - 12 3Jx - x-2
A 6X-(x+6NX-3 3 ] 1
22- Vx)(Wx-3YWx- 1) 2(x-3)2- %) @-Vx)Wx-1)| 070
2die | Do x =0; x #1; x #4; x #9
(id) m A= 6x- (x +6)Vx - 3- 3(Wx - 1)- 2(/x - 3)
2(Vx - D(x - 3)(2- Vx)
A = 5% xA/x - 64/x - 3-3J/x +3- 2/x +6
- 2(Vx - DWx - 3)(2- Vx)
A = X 6vx)- 2(Jx - 3)- x(Vx - 3) +V/x(+/x - 3) 0,75
2(/x - D(Wx - 32~ %)
_ Gx-pEx-3)@-0 1
A S o x D 3@ Jo 2 T PPCM 0
B _ 2+43 N 2- 3 _2+J§+2-\/§ 0
2 = = ,
) | V2 24Jaso3 2-4a-203 3+V3 3-B
2dim | B (2+3)3- V3)+(B+3)2-3) _3+/3+3-3 ,
72 B+v3)G- V3) 6 075
B
—=1= B=v2
J2 V2 0,25
3a+1 a-1 2a(a’-1
- = g 2) (1)
a+Xx d- X X -d
bKXDb :x # *a 0,25
5 1a) | Bién d6i dwa phwong trinh vé dang : 2ax = a’ (a +1) 0.5
Vi a =0 thi phuong trinh c6 dang : 0x =0.
2diém | Phuong trinh (1) c6 v6 s6 nghiém vGi x # 0 0.25
+1 ’
Véia #0taco x = 2@+ 0, 25
| Bai | Cau | Tém tit cach giai | Piém |




1
Pé x = a(a; )12 nghiém cita phurong trinh (1) thi -

a(a+1) a(a+1)

#a (2) va #-a (3) 0,25
Gidi(2)tadwgca #1,a #0
Gidi (3)tacé: a #0, a #-3 0,25
Vay : a = 0 phuong trinh c6 vo s6 nghiém x # 0
a=-3;a= 1 phuong trinh vo nghiém.
a #1; a #-3va a # 0 phwong trinh c6 nghiém duy nhat 0,25
a(a+1)
2
Theo cau a:
Vi a = 0 thi phwong trinh c6 vo s6 nghiém x #0 (loai do a >0) | 0,25
1b) |Vdia #1; a #-3va a # 0 phuong trinh c6 nghiém duy nhat
_a(a+l)
2,0 x= )
di€m | Vi ala s6 nguyén duong va a #1nén:
Néu a =2thi x=3,1as6 nguyén t5 (tha man) 0,5
Néu a>2thia=2khodca=2k+1 véik €EN,k>1 0,25
Xét a=2kthix =k(2k + 1) la tich cta hai s6 tw nhién 16n hon
1 nén x la hgp s6. (loai) 0,5
Xét a =2k +1 thi x = (2k +1)(k+1) la tich cda hai s6 tw nhién
16n hon 1 nén x la hgp s6. ( loai)
Vay a =2 thi nghiém ctia phwong trinh x = 3 13 s6 nguyeén té. 0,5
x>-y’- 2" Bxyz (1)
2) X' = 2(y +2) (2)
2,0 |Vix,y,z >0nénxyz > 0.
diem | Két hop véi phuong trinh (1)
= x*>y’; xX’>72=>x>y, x >z 0,5
Do d6 2x >y +z hay 4x > 2( y+z) két hgp vGi (2) ta co :
x*<4xvax :2=>x<4vax:2max € N nénx =2 0,75
o . y’ +2° =8 - 6yz
Thay x =2 vao hé phvong trinh ta dugc:
y+z =2
=>y =1z =1 (vl X, y nguyén duong) 0,5
Vay nghiém nguyén duong cua hé phvong trinh la: 0.25

(x5y;2) = (2;1;1)




Bai | Cau Tom tat cach giai Diém
Taco: abc =100a+ 10b+c=n*-1
cba =100c +10b +a = (n - 2)? 0,25
1
) = 99(a-c)=n°-1-n"+4n-4 = 4n-5
2diem | = 4n- 5:99 (doa-clasdnguyén) 0,5
Laic6:100 <n’-1 <999 =101 <n’ <1000 = 11 <n =31
=39 <4n-5 <119
. . A — 09 &= 0,75
3) Vi 4n-5:99nén4n-5=99 < n=26 0,25
= abe = 675 0,25
(4d) Goi p la ntta chu vi ctia tam giac ABC ta ¢6 :
a+b+cC b+c-a
p-a=———-a=——7">0
2
Tuwongty p -b > 0;p-c >0 0,25
Ap dung bat ding thitc Cd Si cho 3 s& duong p -a; p -b; p - ta
2) co:
(p-a) +(p-b) + (p—0) =3Y(p- a)(p- b)(p- ©)
2 diém 3p-(a+b+c) )’
=> 0< (p-a)p-b)p-0) = | P 0,25
Vi a +b + c =6 nén bat dang thitc trén trd thanh :
0<p’-p*a+b+c)+3(@b+bc+ca)-abc < 1 0.25
0<3’-3°6+3(@b+bc+ca)-abc < 1
2 2 2 2
o 0<27-54+3, 3¥b+0) (za P HC)  he<
(2 12 42
o 27<3, 6@ +2b *C) abe < 28
< 54<108-3(a*+Db*+c*)-2abc < 56
< -54< -3(@ +b’+¢?-2abc < -52
& 52 < 3(a*+b*+c*)+ 2abc <54 (DPCM)
Dau"="xdyra< a=b=c=2. 1,0
0,25
Ching minh A BCF = ADCE (c.g.c) 0,25
= CF =CE va BcE =Bcr. Ma
BcE +BcB =90° = Ber +BcB=90" => BCF =90°
4 = A ECF vudng can tai C 0,5
1 Co6 M la trung diém ctia EF nén CM la dwong trung tuyén vira
) la dwdng cao, phan giac, trung truc.
| Bai | Cau | Tém tat cach giai | Piém |




(4d)

M
B
N\ X F
D
1) ¢
=> BCM =45°, ma ACB =45°( do ABCD 12 hinh vudng)
2,0
digm | ACE=BCM (1) 0.5
Mat khac theo tinh chat dwong trung tuyén trong tam giac
1
vubng ta c6: MA = MC (= EEF) => M € trung tric cia AC
ma BD la trung tryc cia doan thang AC.
=>M, B, D thang hang
=> MBC =FAC =135°(2) 0,5
Tir (1) v (2) = AACE — ABCM (g.8) 0,25
bat BN =x => AN =a—x
1 1
Sacre = Sace + Secr = ECD.AE +E.CE2 . 0,25
4 . A E:ﬂ
Tinh AE: Co ED DC (do AN// DC)
2 - -
) - AE _a X@AE:a(a X) 0
AE + AD a X ’
2,0 o
difm |Tacé: CE°=CD’+DE’=a’+(a+AE)y=a’+ —
X
1 aa-x). 1, a*. a*(a+x) 0.5
SACFE_Ea. X +E(a +;) —T ’
3
Ma Sacre = 3Sascp => %-;X) =3a°’ @ 6x*-ax-a’=0
X
& (2x - a)(3x+a) = 0 & x = % 0.5
Véy BN = % & N la trung diém cua AB thi Sacre = 3Sascp 0,25




Bai | Cau Tom tat cach giai Diém
A
B E C
D‘b/
F
Trén tia BC 14y diém D sao cho BAB =30° .
2diem | T GT suy ra:
K =180 - (B-€)=75" 0,5
5 Do d6 D nim trén canh BC va BAC =75° - 30° =45°. 0.25
2,0d Ké BE L AD, CF LAD (E;F € AD)
Ta c6 AB = 2BE ( canh doi dién véGi géc 30° trong tam giac
vuong) va AC = J2 CF ( canh huyén trong tam gidc vuong can) | 0,25
Do d6 AB + AC+/2 =2BC ® 2BE + 2CF =2BC
<=> BE + CF =BC <~ BE + CF =BD + CD 0.5
Ma BE < BD va CF =< CD nén xday ra dang thitc trén khi va chi
khi E,F trung D. Tuc la AD 1 BC.
Tirds B =90° - 30° =60°; & =90° - 45° =45 0.5
Ghi cha:

HS lam cach khac ma ding van cho diém t6i da, bai hinh khong vé hinh hodc vé hinh
sai thi khong cho diém.




PHONG GIAO DUC VA PAO TAO THI CHON HOQC SINH GIOI CAP THANH PHO
THANH PHO THANH HOA NAM HOC 2014-2015 . MON TOAN- LOP 9

Thaoi gian : 150 phut ( khong ké thoi gian giao dé)
Ngay thi : thang  nam

PE BAI

Bai 1: (3diém)

Cho biéu thic: A = %

\/X+ /X2_ yz _ \/X- X2 - yz ]

1) Rut gon biéu thic A véi x =y =0

2) Tinh gid tri ciia A khix = 32413 +5 va y =¢2413- 5
Bai 2: (4 diém)

x(x +y) =6
1) Giai hé phuong trinh: 7 ,
x*+y +18y =- 64

2) Tim x, y, z nguyén duong doi mot khac nhau thod man:

6830° N 6830
6831 6831

3+ 3+ 3= \/1+68302 +

Bai 3: ( 4diém)
1) Tim cac s6 hitu ti n sao cho : n* +n + 503 1a s6 chinh phuong
2) Cho da thitc P(x) = x* + ax* + bx® + cx* + dx + e.
Biét P(1)= 1; P(2)= 4, P(3)= 9; P(4)= 16, P(5)= 25. Tinh P(6) ; P(7)
Bai 4: (7 diém)
1) Cho tam giac ABC nhon c6 BAC =45°. Goi BE va CF 1a cac duwong cao, H la
trwe tdm cua tam giac ABC. M va K lan lugt la trung diém cta BC, AH.
a) Chitng minh EF, MK, OH dong quy. (véi O la tam cta dwong ngoai ti€p tam giac
ABC)
b) Cho EF = 2./5 cm. Tinh bén kinh cta dwong tron (O).
2) Cho tit gidc ABCD c6 s6 do do dai cac canh la a, b, ¢, d va s6 do dién tich 1a S.
Chitng minh:a+b+c +d > 44/S. Dau“=" xdy ra khi nao?
Bai 5 ( 2 diém)
Cho x,y,z 1a cac so0 thyc khong am va théa man diéu kién:

x2014 4 42014 4 /2014 _ 3 Tim GTLN ciia biu thite B = x2+ y>+ z

Hovaténthisinh.......ccooiiiiiiiii e SBD............



HUONG DAN CHAM
THI HQC SINH GIOI - MON TOAN 9 ( Vong 2)
NAM HOQC 2014 — 2015

Bai | Cau Tom tat cach giai Diém
2
1) |Tacé: A’ = ,/X_Zy \/x+\/x2-y2 -\/x-\lxz-y2 ]
1,5 X~y i B 5
diém = T(ZX 2y) = (x-y).
=> A=x-y (dox =y =0) 1,5
1 e N .
Véix = 32413 +5 va y =324/13 - 5 ( thoa min PK) 0,25
3d
2) Thay vao A ta dugc: A :%/2\/5 +5 - %/2\/5 -5
1,5 3 ’
¢ A’ =\{/2J13 +5 - {2413 -5
o | & W55 - 245 -5)
=213 +5 - 2413 +5-3A (213 +5)(2V13 - 5) 05
A’=10-9A A’ +9A -10 =0
S(A-1)(A*+ A +10) =0
< A =1viA*+A+10 >0 0,75
Vay A =1
X(x+y) =6 X(x +y) =6
e 0,75
x*+y’ +18y =- 64 x*+y° +3yx(x+y) =- 64 ’
3
2 1 - =
) x(x+y) =6 x(X+y) =6 x )
(=4 (=4
4d (X+y)3:-64 X+y:-4 __E
2diém Y= 1,0
R . , . 3 5
Vay hé phvong trinh c6 nghiém la : (x,y) = [ - E;- E] 0,25
Bién doi vé phai
Ta c6: 6831° =(6830 +1)' =6830% +2.6830 +1
= 1+6830° =6831” - 2.6830.
| Bai | Cau | Tém tit cach giai | Piém |




6830° N 6830
6831° 6831

6830° 6830
+

= \/1 +6830° +

:\/68312 - 2.6830 +

2) 6831° 6831
2
6830 6830 6830 6830
ie =,[| 6831- + =6831- + =6831
2 | 2diém \/[ 6831] 6831 6831 6831 0,5
(6d)
PT dwaveé: 3+ 3"+ 3= 6831
Khong mat tinh tong quat gid st x <y <z
Ta c6: 3*+3Y+3°=6831 <=> 31+ 3" *+3"%) =3°253 0,25
Vi 1+ 3*+ 3** khong chia hét cho 3 va 253 cling khéng
. 3¢ =3’ (1)
chia hét cho 3 nén:
1+37 437 =253 (2)
(1) => x =3 thé vao (2) ta dwoc: 1+ 3'3+ 33 =253 0,5
<=>331+3*Y)=252=3".28 0,25
Do 1 + 3*” khong chia hét cho 3 va 28 khong chia hét cho 3
|3 =3 - y =5 - y =5 0,25
nen 14377 =28 3775 =33 7z =8
0,25
Vay (x; y; z) = (3; 5; 8) va cac hoan vi cua no.
Gia st ton tai s6 hitu ti n va so tw nhién m khac 0 deé:
n’+n+ 503 =m* (1).
1) ORI : . _ ; :
batn = ¢’ voi peZ; qeN |, (p,q) = 1. Thay vao (1) ta dugc:
3 2
2diem |\ | P\ P 503 =2
4d q q
=>p’ +pq +503q° =m’q’ <=> p*=-q(p +503q - m’q)
= p°:q ma (p,q) =L,nén q=1hay n =p€ Z 05

Mit khac (1) & 4(n”* +n +503) =4m’
& 4m’ — ( 2n +1)* = 2011.
& (2m +2n +1)( 2m -2n -1) = 2011

0,5




Bai | Cau Tom tat cach giai Diém
Vim € N* nén: (2m +2n +1)+ (2m - 2n-1)=4m >0
va2m-2n-1€2Z ;2m+2n+1€Z =>2m +2n +1 thudc wéc
dwong ctia 2011 0,25
Ma 2011 1a s6 nguyén t6

{2m +2n +1 =2011 {m =503 .
nén = 0,25
2m-2n-1=1 n =502
3 . [2Zm+2n+1=1 m =503
Hoac {Zm “on-1=2011 {n = - 503 0,25
Vay n = 502 hodc n = - 503 thi n> + n + 503 la s6 chinh
phuong. 0,25
P(1)= 1=12;PQ2)=4=2%,P(3)= 9 =32;
P(4)= 16 = 42, P(5) = 25 = 52. 0,25
2) | Xét da thitc: Q(x) = P(x) — x°.
Tac6:Q(1)=QR2)=QB)=Q4)=Q(5)=0
= 1; 2; 3; 4; 5 la nghiém ctia da thitc Q(x). 0,25
2diém | Vi hé s6 caa x° bang 1 nén Q(x) c6 dang:
Q(x) = (x- 1)(x - 2)(x - 3)(x - 4)(x - 5). 0,5
Vay ta co :
Q(6) =(6-1)(6-2)(6-3)(6-4)6-5)=P(6)-6"
=>P(6) = 5! + 6% = 156. 0,5
Q(7) =(7-1)(7-2)(7-3)(7-4)7-5)=P(7) -7
=>P(7) = 6! +72=769. 0,5

Vay P(6) = 156;  P(7) = 769




(7d)

1a)

2,5
diém

AAFC c¢6 WFC=90°,
Fac =45° (GT)
= AAFC vudng can

tai F
=> AF = FC.
Mat khac:
HAF =FCB (cung phu

v6i WBC).

= AAFH = ACFB (g.c.g)
= AH =BC
Theo tinh chat trung tuyén thudc canh huyén ctia cac tam giac

vuong va do AH = BC

0,5

0,5

Bai

Tom tat cach giai

Piem

1a)

=>FK = KE = EM = MF
=> Tt giac MEKF la hinh thoi.
=> KM cat EF tai I la trung diém ctia moi dudng (D).
Lai c6 F thudc trung truc cia AC ( do AF = FC).
O ciing thudc trung tryc cua AC ( do O la tam caa duong tron
ngoai tiép tam giac ABC)
=> FO la duong trung triec cia AC => FO L AC
Ma BE.L AC(GT)nén FO // BE =>FO // HE
Chitng minh twong tw ta c6 EO // CF => EO // FH
=> T giac EHFO la hinh binh hanh => EF cat HO tai trung
diém cua moi duong (2)
Tw (1) va (2) => EF, HO, KM dong quy tai I

0,5

0,5

0,5




Do FO 1 AE; EO 1 AF(theo cau b). Nén O la trgc tam cua A
AEF.

1b) |=> A0 LEF ma KM 1EF (t/c duong chéo hinh thoi)
=> A0 // KM 0,5
Talai c6: OM L BC ( OM la trung truc cia BC)
2diém va AH | BC ( H la truc tam cia A ABC)
=>0OM// AH
Nén t giac AOMK la hinh binh hanh => AO = KM. ( 3) 0,5
Vi
HWrk =FAK ; MFC =MICF ma McF=HAF = MFc =Hrk
=> KM = 90° => Hinh thoi KEMF 14 hinh vuéng 0.5
=> EF = KM 4) ’
Tir (3) va (4) va EF =245 (cm) => AO =EF =25 cm.
Vay ban kinh duong tron(0) 1a 24/5 . 0,5
Gia st AB =a, BC=b,
2) CD =c, DA =d.
Bai | Cau Tom tat cach giai Diém
Ta co:
(at+b+c+d)* = (a + )’ + (b + d)*+ 2(a + ¢)(b+d) = 4(a+c)(b+d)
= a+b+ctd =2\ J(a+c)(b+d) (1) 0,5
1 | 1
Ké CC’ 1 AD. Ta c6 Sapc = EAD.CC SEAD.DC :§Cd. 0,5
25 Do d6 2Sapc < cd . Chitng minh twong ty ta co:
di%m ZSABC + ZSDBC + 2SADC + 2SABD <ab +ad+ bc + cd 0.5
=> (a+c)(b+d) =ab+ad + bc + cd > ’
2Sapc + 2Spec + 2Sapc + 2Saep =4S (2)
Tie(1) va (2) ¢ a +b+c+d =44/S 0,5
o a+c=b+d
“:” 2 L
A= XAYTE T DA 1 AB, AB LCB,BC_LCD,CD LDA
A =B =€ =p =90° y e
A < T giac ABCD la hinh vuong
a=b=c=d 0,5




Ap dung BDT C6Si cho 2014 s6 khong am:
( X2014; X2014; %ﬂ ]g"ﬂ]']ﬂ ) ta c6:

2012

2.x" +2012
> 201122014 2012 _ 2

0,5
2014
Tuong ty : 2-y21;4012012 22°1ﬂ/y2'2014.12012 —y?
5 2,0
2d) | diém 2.2 +2012 . 2014/,29008 PO _ 2
2014
Cong 3 BDT trén theo tirng vé ta dugc 05
2014 2014 2014 ’
2.0 + y* 4+ z%9) + 3.2012 x4y + 2
2014
Mé X2014 + y2014 + Z2014 — 3
0,5
ooteypag e 23F32012 o o
2014
Dau “="xdyra»x=y=z=1. 0.5
Vay GTLNctaB=3khix=y =z=1 ’
Ghi cha:

HS lam cach khac ma ding van cho diém t6i da, bai hinh khong vé hinh hodc vé hinh
sai thi khéng cho diém.




	Bài 1 (4,0 điểm)
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