SO GIAO DUC VA DAO TAO BA RIA VUNG "l“AU KY THI OLYMPIC TRUYEN THONG 30/4

TRUONG THPT CHU Y I'N LE QUY DON LAN THU XVIH NAM 2012
1 , o Khoa ngay 07 thang 4 nam 2012
DE CHINHTHUC Mon thi: TOAN K_hﬁi: 10

Thoi gian lam bai: 180 phut, khong ké thoit gian phat de

Chua y:

~ Dé thi nay ¢o 01 trang.

— Hoc sinh 1am bai : nhitg cdu khac nhau khong duge lam chung trén 1 (& giay thi.
~ Khong duoc str dune may tinh dé lam bai.

Cau 1 (4 di¢m)
Gidi phuong trinh: 7x° ~10x+14 = 5\/;(4 +4.

Ciu 2 (4 diém) , _
Cho duonge tron () liép xuc duong thang d tat diem H. Har diem M va N di dong trén duong
thang  sao cho [ I \/IN = —k° (k 1a s6 khace 0 cho trude). T M va N ké licp tuyén AMA va NB
cua (()) (1. B la m,p diém I\hac, ).

a) Chirng minh rang dudong tron ngoai tiép tam gidc OMN luon di qua ha dic¢m ¢d dinh.
b) Chirng minh rang duong thing .48 Tudn di qua mot dicm ¢6 dinh.

Cau3 (3 dwm)
A . v A 1A 2 J 2 Al P . ~
Cho cac so duong a. b, ¢ thoa man diéu kién ¢” +h" +¢* < 3. Ching minh rang:

a b ¢ 2--}~—-—~v(¢:z+b + c‘).

//M_{. \/_+Lz ) \/(H-b 2

Caud (3 di¢m)
Ching minh rang vor moi so nguyen to p, khong ton tair hai s6 nguyén duong x va y sao cho:
M) f + ’";F e J_._l’Jr]

5 (3 dic¢m)
Cho bang hmh vuong kich thude 8x8 dugc dna thanh 64 6 vudng don vi. Foi ¢o thé vidt & il &t
cac 8O 1227 3: 4050 .. 64 vao 64 6 vudng (mo 6 chira diing mdt s0) sao cho tOng cta 4 s6 nam
tronge 4 O cua mo nml hmh bat ki sau day déu chia hét cho 47

- J--I-I-I-I-—J—I_.IJ-'_I-I-' rd‘\-‘\-d---d

Cau 63 di¢ m)
Tim (At ca cic ham so /0 — £ thoa min di¢u kién-:

( RURN (\*‘.1”):2./('(_-’C)'1"7f( ) Vx.ye(.

S Hét————

Hoc sinh khong duoce s dung tai licu. Giam thi coi thi khong giai thich gi thém.

Flo vQ 18 (11 STl i S0 bao danh:




&

J GIAO DUC VA PAO TAO BA RIA VNG TAU KV THI OLYMPIC TRUYEN THONG 30/4
TRUONG THPT CHUYEN LE QUY PON LAN THU XVIII NAM 2012
) Khoa ngay 07 thding 4 nam 2012

Mon thi: TOAN 16p 10

HUONG DAN CHAM THI VA BIEU PIEM
Ciu 1 (4 diem)
Giai phuong trinh: 7x* —10x +14 = 5vx* +4 .

Dap an:
Phuong trinh < ( X% +2x + 2) -5

\(x2-2x+2)(x2+2x+2)+6(x2——2x+2)=0 (1,0 4)
Dat a=\/x2 +2x+2 ;b:\/xz-—2x+2 (a>05b>0)
Ta co phuong trinh: o® —5ab +6b* =0

a=2b

~2b)(a-3b) =0 1,0 d
& (a=20)(a—3b) i (1,0 d)

V&1 a=2b: x2+2x+2:4(x2——2x+2)

_I..
-<1::;~3ch-—103‘:+6=0«i_—.-‘;wr::5"3\/7 (1,0 d;

Vo1 a=3b: x2+2x+2:9(x2-—2x+2)

< 8x* -20x+16 =0 (Phuong trinh vo nghiém) (1,0 d)

{
Vay phuong trinh bai ra ¢6 tap nghiém S =« > +3\/7 : : _;ﬁ}

X




Ciu 2 (4 diem)

Cho duong tron (0) tiép xtic dudng thing d tai diém H. Hai didm M va N di
duong thang d sao cho HM HN =~k* (kla s6 khac 0
MA va NB cua (O) (4, B la tiep diém khac H).

a) Chimng minh rang duong tron ngoai tiép tam gidc OMN di qua mot diém cd dinh.
b) Ching minh réng duong thang 4B luén di qua mot diém co dinh.
Dap an:

dong trén
cho trudce). T M va N keé tiep tuyen

a) Goi Q la giao diém ctua OH véi dudng tron ngoai tiép tam gidc OMN (Q khac O). (0,5 @)
Taco HM.HN = HO.HQ =k’ . Ma H va O 1a hai diém ¢4 dinh, & khong ddi nén Q 1a diém cb
dinh. (1,0 d)
b) Cach 1:

+ Keé duong kinh IH cta (O). Goi E, F lan luot 1a
duoc M, N la trung diém cia HE, HF.

+Khi d6 HE.HF =2HM 2HN = —4k*

+ Dung duong tron (IEF) cit IH kéo dai tai J. Ta co:
Paery = HI.HJ = HE.HF = -4k suy ra J ¢6 dinh.

giao dieém cua IA va IB véi d. Ching minh

(1,0 d)
TAp dung h¢ thirc lugng trong céc tam giac vuong IHE va IHF ta co:
IAIE = IBIF = IH* =t gidc ABFE ndi tiép = £I4B = LIFE
+ Do tir gidc IFJE noéi tiep nén LIFE = ZIJE = /IAB = /IJE
= AKJE néi tiép (v6i K 1 giao diém ctia AB va IH). (1,0 d)
+ Xét Pyaxip) = IK.1J = IAIE = [H?
Do I, J, H ¢o dinh nén K ¢6 dinh (0,5 d)

C(.ich 2:

Goi C la giao diém ciia AH vé OM, D la giao diém ciia BH va ON, P la giao diém cuia CD vé
OH. Chung minh tuon

K la diém cé dinh.

g tw cach trén ta duoc P la diém ¢é dinh. Ma P 13 trung diem HK, do dé




Cau 3 (3 diem)
Cho cac s6 duong a,b,c théa man diéu kién a® +b% +¢? <3. Ching minh rang;:
a b C

| - 2~\—/——%(a+b+c).
Jb+c Je+a ~Ja+b 2

Dap an:

Ap dung BDT Cb si — Svécxo ta duoc

a b c (CH-Z)-I-C)2
Je+b Na+c Ja+b (a\/b+c +b\/a+c+c\/a—l—b) (9> )
Laico (a\/b +c+bJa+c +c\/a~l-b)2 <(a+b+c)(2ab+2bc+2ac) (1,0 d)
Suy ra: Tz(a+b+c)\/a+b+c 1)
\/Z(aberc ac)
Ta cé 3(a2+b2+02)2(a+b+c)2::>a+b+cS3 (0,5 d)

Do do 3(a+b+c)2(a+b+c) 23(ab+bc+ca)=> a+b+c>ab+bc+ca (2)

Tu(l) va(2) = dpem. (1,0 d)




Ciu 4 (3 diem)

Chung minh rang v6i moi s6 nguyén t6 p, khdng ton tai hai sd nguyen duong x va y sao
cho:

27 43P =y

Dap an.

+ V&1 p=2 thi 2”+3” =13 khong viét duoc dudi dang x”*' véix, y 1a hai sb nguyén duong.,

(0,5 d)

+ Xét p>3,doplasd nguyén t6 & nén

27 437 =(2+3)(277 =27 234..- 2372 437 ) o 15 = x5 (1,0 &)

+y 14 56 nguyén duong = x”*115% = (2”“‘ — 2P 3 4., = 2.3P72 4 3P ) 5 (%) (0,5 d)

Tacé —3=2(mod5) nén (*)=> p.2r 5= p=>5 (0,5 d)

Khi d6 27 +37 =2° +3° =275 =5%11 khong viét duoc duéi dang x”*' v&i x, y 14 hai sb nguyén

duong. (0,5 d)

Vay trong moi truong hop ta c6 dpem.




Cau 5 (3 diém)

Cho bang hinh vuong kich thuée 8x8 dwoc chia thanh 64 6 vubng don vi. Héi cé thé

V1et tat ca cac s0 1; 2; 3; 4; 5; ; 64 vao 64 6 vudng (moi 6 chira dung mét $6) sao cho
tong cia 4 sb nim trong 4 6 clla moi mot hinh bit ki sau day déu chia hét cho 47

Dap dn:

Gia st ta co thé viét duoc cac s 1;2;3:4:...;64 vao cac 6 cna bang hinh vudng kich thudc 8x8
sao cho tong cua 4 sb trong 4 6 ctia moi hinh bat ky di cho ddu chia hét cho 4.
Golay,a,,a3,a4,as1a5sd trong hinh chit thap +, trong d6 a5 1a so & tam, cac sb duoc danh
theo thir ty chiéu quay cua kim ddng hd. Tu gia thiét cuia bai toan d cho, ta co cac sb a,+ a, +

as T as,aptazt+aytas,a;+ay+a; +as, ay +a; + a, + a5 déu chia hét cho 4.

Suyra3(a;ta;t+azt+a,)+ da;:4=>a +a,+a,+a, 4

T dé suyra a5 —a,:4,(i=1;2;3;4) . Nhu vAy cac sd a (1=1;2;3;4;5) déu co cung s6 du khi

chia cho 4. Bang I{ ludn nhu trén ta suy ra ¢ nhiéu hon 16 sé trong bang hinh vudng ¢6 clung
s6 du khi chia cho 4. Tap hop s6 {1:;2:3:4:..

64} chi cé thé chia thanh 4 tap con, moi tap ¢ 16
phan tr ¢6 ciing s6 du khi chia cho 4. Mau thudn nay phu dinh bai todn.




A o A
Cau 6 (3 diem)
T'im tat ca cac ham so0 7:0 — R théa min didy kién:

flaty)t f(x=y)=2f(x)+2/(y);Vx,ycQ.

i, Dap an: |
L SGy)rf(x-y) =27 ()21 (v)
AT Thay x =y =0 vao (1) tacé f(0) =0 (0,25 &)
+ Thay x =0 vao (1) tacé f(““Y) = f(Y)a VyeQ (%) (0,25 d)

Dat {(1) = a, ta s&€ ching minh ring f(n)=an* Vne Z* (2) bang quy nap

Ta thay (2) dang véin =1

Thayx=y=1vao (1): f(2)=4a=2a.2> nén (2) ding v6in = 2.
gla su (2) ding véi 1,...,n— 1(n > 2)

Thayx=n—-1,y=1 vao (1) ta co:
f(n)22f(n-1)-f(n-2)+2a:Za(n-1)2 —a(rz-Z)z +2a = an?

do do (2) cling dtng véi n. (1,0 d)

+Khi d6 két hop v&i (Y taco f(n)=an’ Vne Z (0,25 d)

+ luong tu ta cling chirng minh duoc (HX) =n’f (X) (3)véimoi xeQ. (0,5 d)

+Véi xeQ, ta xét x == (m,neZ,n=0)thay vao (3) ta co:
Il

. 4 ‘m\ f ('m0
f(m)=n’f —r—I-l-—]:f L (T) Y __ (0,5 d)
. n n/ n \n

Thir lai ta thiy tat ca cac ham s6 cé dang f(x)=ax’ (a s R) la nghiém ham cua bai toan.

(0,25 d)




