Barem clasa a XlII-a
(OLM 2018-etapa locala)

Problema I. (7 puncte)

Aratim mai intai ca ab? =b%a. Avem:

ab® =abaa'b=ba’ba'b :(ba2 Xba‘lb):ba2 (bazb): (ba2 Xaba): ba’ba=b’a. Am folositcd a®=e.............. (3p)
Demonstram acum ca ab”™® =0b*"*a. Avem succesiv:

ab?018 = q(h2)1009 = gh2h? . b% = h2ab? .....b% = B2H2AD? e B® = v e o (1p)
p2018g = (h2)1009g = h2p2 . b2a = b2D? .....ah% = B2D2 e @D? D = v+ e s (1p)
Folosind cd b™® =b, avem cd ab=bha=>aba =ba’. ...............ccomieeeeeeceeeeeeeeeeeeeeeeceseee e (1P)
Dar aba =ba’b, deci ba® =ba®b si simplificand la stinga cu ba’, obtinem b=e................ooeeereviieeeiinee. (1p)

Problema I1. (7 puncte)

Fie g(x) =e® +sinx

ATUNCT g7 (X) = =SIN X P 400X wervrrrerreeeirereeitreeiiteesisteesiseeessseessseessseessssessssesssssssasesesssesssssnes (2p)
SI g (X) +SiNX-g(X) =SINZ X4 COSX =1 —C0OS” X+ COSX 1rvervrerearresrerssersueasuessssssesssessesssesssesssesssesssesssessens (2p)
2 ' -
Avem J-l—cos XTCOSX iy = I g () +sinx g(X)dx =In|g(X)| = COSX +Chuvrrriiiiiir e, (3p)
e +sin x g(x)
Problema I11. (7 puncte)
S22 (1082018 (x + 1) + 2018%)dx 2 20187 + 2018 w.ovvvveienerisieeeeieise s (2p)
S22 (1082018 (x + 1) + 2018 — 1)dX 2 20182....ceuiiiiiricicises s (2p)

Consideram f: R, = R, , f(x) = 2018* — 1 functie continua, strict crescatoare si f(0) = 0, care

indeplineste conditiile din Inegalitatea lui Young foa f(x)dx + fob fX)dy =ab,a>0,b € f(RL). ceeeeerrireereriineennns (2p)

201

J2%(2018% — 1)dx + [ " 1085018(x + 1) dX 2 20182....ouvieuiciriseicisei e (1p)



Problema IV. (7 puncte)

Derivand obtinem f(x) = 2018 - f2°Y7(x)f'(x) - f2°°(x)f'(x) = le > .

2017

si integrand obtinem f2°17(x) = Xt D

2017 - f2018(x)f"(x) ==

2018

2017

fx) = 2017/%x + ¢ sipentrux = 0 avem 201(/52018 — 2018 =0 - ¢ = 20182018

2017 (2017 2017 2017 2017
£(2018) = MZOlS + 20182018 —» f(2018) = 2017 + 2018z01s.............



