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Barem de corectare si notare

Subiectul 1.
Se demonstreaza ca (R*, *) €STE GrUP NECOMULALIV. .....eveiieiiiteieeieetese sttt 3p

i) Asociativitate:
Caz I: x > 0, se demonstreaza ca (x-y)*z =x-(y*z). Dacay>0=x-y>0= X-(y-Z)=(X-y)-Z , adevarat.

Dacéy<0:>x-y<0:>ﬂ=xl,adevérat.
z z
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Caz II: x < 0 se demonstreaza ca —*zZ=——. Dacay >0, —<0= — =——, adevirat. Dacay <0,
y*z y yz y-z
X X X X-Z Xz o
—>0=>—2=— < ——=— adevarat.
y y y y y

z
i) Observam ca 1 este element neutru: X *1=1*x =X, Vx e R"

. 1 . . . . . .
iii) Daca x > 0= — este simetricul lui x, iar pentru x < 0, simetricul lui x este x.
X

iv) Din 2x%(-2)#(-2)*2<2-(-2)= _72 = (R*) grup necomutativ.

Se demonstreaza ca (G, o) Ste GrUP NECOMULALIV..............ourvvereevesenesessnesisssesssesesssssssssss s 3p

i) Asociativitate: Dacd X >1=> X" 0z =x"0?) Cazl: ye(0,1)= Iny<0=x" <1
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Iny S n[y ] |niy nz Iny Iny \nz In(y'”z) Iny-Inz
= X" Jnz =x o xhz =xhz Cazll:y>1=Iny>0=x"7 >1=(X =X < X
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Daci X (0,1) demonstram ca x™ oz =x"0"? CazI: ye(0,1)= Iny<0= x" >1:>[x'”yJ =

1

Inz Inz 1 1 \nz 1 1 1
Tny Tny Inz
o x" =x" Cazlly>1=Iny>0=x™ <1= | x™ [ =x"V") o xInvinz _ inyinz

ii) xoe=eox=x,VxeG = eeste element neutru
1

iii) Dacd x > 1= e"* este simetricul lui x, iar dacd x e (0,1) = x este simetricul lui x.
1

int In2
iv) 202 tone 2" L[ 1]"2
2 2 2
Demonstrim c¢i f:R* —(0,00)— {1}, f(x)= e izomorfism de grupuri...........cccooeeverimrrreeimnreeeinnreeeieseeeeeseseeeen 1p
y 1 X X
f evident bijectiva. Caz I: x > 0:>f(xy)=(ex)Ine oe¥=eY.Cazll: x<0=¢" <1:>f[5]=(eX nle’) < e’ =¢Y

y
= f(x*y)="f(x)of(y) =f izomorfism de grupuri.



Subiectul 2.
f,(x-a)=a"-x, VvxeG.

fnlocuind X cu xa™ = f (x)=a"-x-a™, VxeG (x— xa* este bijectie!) ........ccooor..... 1p
= Xy)= X Daxya =aXa ayd =E=aA e p
" " f(Y) fa( )fa(Y) n y 1 n 1 ny 1 n-1 2
et A" =e 22" =a 2 F(X) T AXAT e 1p
f.(xy)=axya™ =axa‘aya™" = f,(X)f, (), deci MOrfism.......cccooovormrvrerrrrrrrreenrriensnenns 1p
f.(x)=f.(X)=axa " =ax,a " = X =X,, deci iNJeCtiVi.......ccoovvvrmmrreerrrrrrerrrrreeer 1p
Fie yeG= f (a'ya)=a(@ya)a™ =y, deci SUMeCtiVA.......ccoerrerrrrrrrrrrersrrirenesisenesenns 1p
Subiectul 3.
sin7x cos7x sin 8x sin 8x 2sin4x cos4x
I+J= f(smx + cosx)d _fsmxcosx _Zfsinz _Zf sin2x _4f2C052xCOS4de -
=g [ LOSOXHCOSEX iy —4sm6x+4smzx=Esin6x+251n2x+C () I 3p
2 3
_ sin7x  cos7x _ sin 6x _ sin6x 3 sin 2x —4sin3 2x _ _ .2 _
I_‘]_f(sinx cosx)dx_fsinxcosxdx_Zfsinz _2-[ sin2x _ng 4sin“2x dx =
= 6x — 8 [ sin?2x dx=6x—8fl_czﬂdx=2x+sm4x+C () P 3p
Din (1) si (2) rezulta ca Izgsin 6x +sin2x +x + %sin 4x + C si ng sin6x + sin2x — x — %sin 4x+C.......... 1p
Subiectul 4.
1 1 1
Avem(x F( D ZF( ) f( j WX Z O (L)oot e ettt ettt et e e 1p
( ) 1\ . 1
_Ilm— lim xF =lim—==lmxF| = |=lIMmXF| = [=a (2) cceererrerererrrenne 1p
X—>00 §?00 X—>—00 i?oo X x—0 X

2XF , X=0
Consideram h:R — R, h(x) = (X] care, din (2), este continu3, deci admite o primitiva notat3 H.

2a, x=0
....................................................................................................................................................................... 1p
Din (1) avem f( J:[H(X)—XZF(—D , VX#0
2 l
H(x)-x"F| — |+k, x<0
X
G:R—>R,G(X)= k,, x=0 verificd G'(X) = g(X), VXER oo, 1p
H (x) - x°F 1 +k;, x>0
X
Din continuitate= K, =k;, H(0) +k, =k,
H(x)—sz(lj+kl, x#0
Deci G(x) = X €STE CONLINUA.....eiiirereteeeiecee et 1p

H(0)+k;, x=0

Iimw= Iim(w—xF (ED: H'(0)—a=h(0)—-a=2a-a=a=G'(0)=a..1p
x—0 X—=0 x—0 X—=0 X

Deci g admite primitive daca si numai dacd G'(0) = g(0) <> @ = «eevererrriviniceeccc e, 1p

Nota : Orice alta solutie corecta, diferita de cea din barem, va primi punctaj maxim.



