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CARAS-SEVERIN

Olimpiada de matematic
Etapa local, Carg-Severin, 16.02.2013

Clasaa Xll-a

Problema 1:
s o A-B
a) Aratatl ca arctg A—arctg B=arctg—— , OABOR.
) a g g 9T AR
arctgx
—1dx'

X% —x+1

1
b) Determinai j
0 arctg

Gazeta Matematica 1987
Problema 2:

Fie mutimea Q, :{m|m,nDZ,m sin impare} si G=Q,*xZ . PeG definim legea de
n

compoziie (q,,k,)* (9, k,) = (aa, k,+k,),0q,9,0Q,0k ,k [JZ. S se aratezfungia
f:G - @, f((a.k))=q este unizomorfism intre grupuri(&,*) si (Q"+), unde"+ este openga

de inmutire a numerelor t@onale.
Variante Bac 2009

Problema 3:
Fie fungia f :R— Rsi F o primitiva a sa cu proprietatea & = F(x), oricare ar fixOR.
Calcula IimM.
¢
Gazeta Matematica 2 / 2012
Problema 4:

a) Este posibil ca intr-un gry®, Jsi existe exact dauelemente distincte,b0G \{ €} astfel
ncat :

b) Este posibil ca intr-un gru{®, [Jsa existe exact dduelemente distincte,b0G \{ ¢} astfel
incat:ab=baze?

* % %
Nota: Toate subiectele sunt obligatorii.
Timp de lucru: 3 ore
Fiecare problefrse puncteaizcu 7 puncte.
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JUDETEAN CARAS-SEVERIN ’
CARAS-SEVERIN

Olimpiada de matematic
Etapa local, Carg-Severin, 16.02.2013
ClasaaXll-a
BAREME
Problema 1:
a)Demonstreaizformula tg(a +b) =M ....................................................................... 2pct
1-tgaligb
b)Folosate a) si deduca+b =arctg B 1pct
1-tgaligb
Conside# a=arctgx,b =arctg(1l-x)si ajunge la identitatearctgx + arctg(1— x) = arctgz;1 .......... 1pct
X=X+
0 1
Folosate schimbarea de variabit =1-x, | :I arctgl-t) (=Ddt =I arag(d-t) dt=J...1pct
L arctgt +arctg(l-t) parctgt +arctg(l-t)

Obserdma | +J=2] =1=| :% ..................................................................................... 2pct
Problema 2:
Definitia 1IZOMOITISMUIUL.......oooii et e e e et e e e e e e e e e e e e eserberann s 2 pct
Y= 1 B 0 0] TS PPUSUP 1 pct
TR L= B ] =T 0! 1A H TR 1 pct
Y= L= B T U [ £ 1 pct
Problema 3:
Avem G f(x) = F'(X) Z€ T (1o £ (X)) 1ot 3pct
De unde f (X) (1= f (X)) =€ T (1= £ (X))7 2 0. ovivoeiiee e 1pct
(@0 1] =0 N 04 1] 05 1pct
Ohktine limita lim 1) O 2pct

X—0 X
Problema 4:
a) Da,de exemplG ={e,a,b} cu a® =b,b? = asi alcituieste tabla OPEMFRI..............rverrrrrrrerrerrirenens 2pct
Presupune prin (RA)acexist exact doa elem. cu prop. din engrdeduceab# a,abzb,abze(...)............ 1pct
Obserd ca a(ab) =a(ba) =(ab)a si (ab)b=(ba)b=DB(ah) .......ceei e 1pct
Daci unul dintre elementelaba saubab estee, cehlalt este diferit de..........coooeevviieiiiiiiiiiie e, 1pct
Existd asadar cel ptin trei elementea,b,ab cu proprietatea din engyabsurd.............cccccoeeiiiiiiiiiiinnceee. 2pct
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