Barem clasa a XlII-a
(OLM 2024-etapa locala)

Problema 1. (7 puncte)

a) Observamcd X*y=(x+1)-(y+1)-1,Vx yeR.

(xxy)*xz=(x+1)-(y+1)-(z+1)—1si x*(y*z)=(x+1)-(y+1)-(z2+1)—1 si finalizare...................... (2p)
D) F(XHY)= F(XFYHXY) XA Y FXY A+ Lo eesssessssssssssss s (1p)
f(X) F(Y)=XAY+XY+L$EFINANZATS ..oooooo e (p)
Se arata prin inductie cd a,#a, *---#a, = (@,+1)-(8,41) ... (8 1) =L (2p)
asadar 1*%*%*.--*20108:22%. . %—1 2009 =12 2008 .o (1p)

Problema Il. (7 puncte)

AVEM a2 = (@D)? = A% = ADAD = @ = DAD .ot (1p)
I G A S (1p)
ALUNCE ab = (bab)(ADA) = D(ADA)DA = D3 ..ottt ettt ettt sttt (1p)
in relatia ab = b3a, inmultim la dreapta cu a si obtinem aba = b3a2.........cccoveveerrerereeieieeeeise e (1p)
ALUNCE D = D3A2% §1 D202 = €yttt ettt (1p)
A UNGE A% = € 1 B = oot (1p)
Prin Urmare @20%% = @ §1 52020 = @...i.iiiiccee ettt (1p)

Problema I11. (7 puncte)

V1 + sinx = Sing + cos% ................................................................................................................ (1p)
cos (E + £) — 2 (cos _sin £) ........................................................................................................ (1p)
4 2 2 2 .
1 x* V1+sinx cos(4+;c) 1 x‘*%cosx N2z 1 x*
1= f—l excosx+§m2x dx = f 1m dx = rY f_lm o b (Zp)
Slnx

B 20

N2 1oxt _ 1 tet V2 1 ttet+t-tt
I = flex+1d —t+1 dt = _fl t+1dt_7f_1T o 1 SRR (Zp)
2
2§ I :>~21—5 :”_E ............................................................................................................................... (1p)



Problema V. (7 puncte)

% z z
Daca r =0, I(O) j cos’ x dx _jmd _X j§+1-sm2xj§=£ L (1p)
. 2|5 4 s 24 4 8
6 5
Do,
DTt B gt N O T 0 D B 1
aca ( ) ;[ % B (1p)
6

Presupunem, in continuare ca, r #0, r #—1 si cum functia de sub semnul integralei este para in Sinx si COSX, vom

O e (1p)

[1+(1+ rt ](1+t )

efectua substitutia tgx = tsi obtinem I (r)=

Sl

Avem douad cazuri:

(1) Cazul 1+r > 0: Tn acest caz trinomul 1+(1+r)t* avand raddcini complexe avem

12 > =At+ZB+ ct+D > si obtinem: A=C =0si B:—E,D:r—+1 prin urmare
[1+(1+r)t ](1+t ) L+tt Le(ler)t r r
1¢dt r+l1¢  dt 1 \/
I(r)y=—-— + =| ——arctgt + arct Ar+1t
(r) rjl.l 2 r !1+(1+r)t2 ( r g g ]f
Ng B
T r+1 (\/§—1)-qr+1
=——++ A O g S (2p)
12r  r JB+r+1
(2) Cazul 1+r <0: Notim 1+r =—a’, & >0 si prin urmare avem - 1 " =At+2|3+ ¢ + D
(1+1°)(1-a’t?) 1+t® 1-at l+at
) ) 1 a’ ) . o
si obtinem: A:O,B:—Z,C:D:—zlar astfel rezulta ca
l+a 2(1+a )
1 T T a | l+at|, T a | 1+« «/g—a
L e PR e Trmw M e PR PrEwret kT oty el i
+a’\4 6) 2(1+a’) l-at|; 12(1+2°) 2(1+a’) \l-a B+«




