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Etapa locala — 25 februarie 2023 -
Clasa a Xll1-a
Barem de notare
1. Seconsidera sirul (1,),.,, |, 4dx nxlLaeR a>0.
0x* +ax+a
1 . .
a) Demonstratica | ,+al ,+al = 1 oricarear fi n>1
n+
b) Demonstrati ca:
1 1 . .
— < |, £————, oricarearfi n>2
(2a+1)(n+1) (2a+1)(n-1)
C) Determinatia € R, stiind ca:
pim nl = 2023
1 X (x +ax+a) 1 1
l,.,+al , +al,6 = dx xX"dx =
a) "2 n " IO X% +ax+a -[0 n+1
. 2p
1 x'(x-1
b) I.,,-1 = ¥dx <0 deunde rezulta ci (I )., este descrescitor ................1p
0x* +ax+a
o .1 - 1 1
De aici si din a) avem ca : <(2a+1)l sidin (2a+1l,,,<— = (2a+1)l, <—
1 n+1 n-1
(deoarecen<«—n-—2)
ASTFRI FEZUITA D) vttt st ettt et et sae et st stenss s ae e e sasaeaeeeeseneeeannes 2p

c) Dinb) rezulta ca

— <nl £{————
(Ra+D(n+1) " (2a+1)(n-1)
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Conform criteriului clestelui obtinem ca:

1

LM DL = o e et et 1p
n—oo 2a+1

ASAAAr, A =TO0LL ..ottt et ettt s et ettt s et s erae eeasaans 1p

2.Fie (G,-) ungrup siH,, H,doui subgrupuri ale sale. Sa se arate ci daca H, U H, este subgrup al

luiG, atunciH, c H ,sauH, c H,.

Presupunem prin metoda reduceriilaabsurdca H, 2 H,si H, @ H, oo 1p
Atunci existd X € Hy VH,$i Y € Hy VH, et 1p

Cum Xy e H, UH,rezultd cd Xy € HysauXy € H, oo 1p

1) xyeH,AvemX " € H,, rezultd cd X *(Xy) € H,, adicd y € H, - contradictie...............2p

2) xyeH,Avemy™eH,,rezults ca (xy)y ™" € H,, adicd X € H, - contradictie ................2p

3. Pe R consideram legea de compozitie ”0” data de:

Xoy=Xy+4(x+y)+12, x,y€eR.

Aflati ultimele doui cifre ale numaruluilo203o............ on,undeneN, n>6. (S.G.M)
XOY = (XAD)Y D) =4 oottt st st s s st st s st s ss s b ettt 2p
X, 0 Xy 00 Xy = (X, FA)(Xy F4) s (X, H4) =4 i e 2p

Cum N>6, avem
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1026...0n=5:6-7-8-9-10....(n+4)—4 =
=5.6-10-7-8-9-11.... (n+4) -4 =
=300-7-8-9-11...(n+4)—4 =

T T 2p
Deci ultimele doua CIfre SUNT 9 Si B...ceci ettt ettt e ettt st ste e e aes s s e asasans 1p
2023
. . - 1 277 -1
4.Fie f: [0,1] — R o functie continui cu J. f (xX)dx = .
0 2023
Sa se arate ci existia € [0,1] cu f(a)=(a+1)** (G.M.)

Definim functia g : [0,1] —R, g(x) = f(X)—(x+1D)*?, Vxe [O,l]; g este continud ....c.ccoevvereeveennen 2P

(X +1)2023 ‘1

. 1 1
Atunci jog(x)dXZ J.Of(x)dx— T LR 2p

Conform Teoremei de medie, existd a [0,1], astfel incat g(a) =0, deci f (a) = (a+1)**............3p
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