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OLIMPIADA DE MATEMATICA
ETAPA LOCALA - CLASA A XII-A

SOLUTII SI BAREM ORIENTATIV

SUBIECTUL 1
a) Notam (a,,b, ) =(9,4)*(9,4)*...%(9,4),n>1=(9,4)*(a,,b,) = (92, +20b,,9b, +4a, )(1p) =

n’>™=n

n ori

an+l = gan + ZObn = bn = an+12_09an ) bn+l = gbn + 4an = an+2 ;Oganﬂ =9 an+1 _

—8la, +80a, = a,,, —18a,,,+a, =0(1p)=>t*-18t+1=0, A=320=

a
L+4a, =

a_.,—9%9a . =9a

n+1 n+1

:18_28\/— :9J_r4\/§:> a, :cl(9+4\/§)n+cz(9—4\/§)n =

n+2

tl,Z

9=a,=¢,(9+4v5)+c,(9-445), L =%[(9+4\/§)" +(9—4x/§)n}(1p)

= (lp)=>c,=c,===
161=a,=¢,(9+4V5) +c,(9-445) 2 -

b)(9,4) € S; demonstram ci daca (a,b),(c,d)eS = (a,b)*(c,d)eS;(ac+5bd ) —5(ad +bc)’ = (a* - 5b°)
(c*-5d%)=1=>(9,4)*(9,4)*...#(9,4) €S.(9,4)*(a,.b, ) =(9a, + 20b,,9b, +4a, )=

nori

a,, =%, +20b, >a,(1p)=h,,, =9, +4a, >b =S are o infinitate de elemente distincte. (1p)

SUBIECTUL 2

. X :
. (arcsin x+ W1-x* —(x-arcinx)-
X-arcsinx,, V1= X2

—X
J1-x?

Solutie: = )
o O =%
2
(arcsin x) - (v1-x? +\/X—2)+X :
X arcmx) _ _Nioxe SOX L X _§(x),.......2p. rezulta
\/1 N 1-x 1—x)W1-x* 1-X
X-arcinx 3 x~arcinx

.......... 3p.

F(x)= F(0)=c=0, F(x)= ,

x-arcsinx
=—| (v1-x?)"arcsin xdx = —/1—x* arcsin X+ [ v1-x?
I V1-x? j '[ i-x

J‘ X-aresin Xy, _ i—x? arcsin x + [1dx = —1-x* arcsin x+x+¢, =F(x), K (0)=0=c,

Fl(x)z—\ll—x arcsin X+ X, .......... 2p.
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b, =i[(9+4\/§)" —(9—4\6)”}(1p)
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SUBIECTUL 3
Solutie:
y=r—-x=dy=-dx;x=0=y=7;x=7=y=0(1p)
r 0 : ,[ . -
X -Sin X (r—y)-sin(z-y) (r—y)-siny siny
_ dy(1p) = [>T gy (1p) = o [ gy -
£8+5|n X J. 8+sin’ (7 -y) y(1p) J; 8+sin?y y(1p) ”I8+S|n y d

y-siny siny T siny
- dy(1 2l =7| ———d | =—|———dy.(1
~[8+5|n y y( p):> ﬂJ.8+sm y )= 2J.9 y( P)

1

-1 1

1=-Z LIPS L PP A ™ L —1(|n1—|n2j=zln2(1p)
27 2-2-3 t+3 12\ 2

SUBIECTUL 4

Solutie:

1.Dacia bt ez (G), pentru c =a *b*,(1p) din ipoteza rezulta ca a(a_lb_l) b=b (a_lb_l) a,
(1p)adica e = baflbfla.(lp) Deducem ca b~*a™ =a*b™, adici de unde rezulti ca ab =ba.(1p)
2.Dacia b eZ(G)= (ab™)b=b(a”b™)(1p)=>a ™ =ba b Atunci

a= (baflb*l)_1 = (bfl)_1 (afl)_l b~ =bab~*(1p) , deciab = (bab‘l)b =ba. (1p)
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