Problema C2 model 1 juliol 2025 llles Balears (analisi MACS).

Problema C2. — Considera la funcié f(z) = 10 + z'°, per a x € (0, +00).

a) Calcula ]1_1}1})}’(55‘) i lim f(x). (1 pt)
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a) Limits
¢ lim f(z) = lim (10° + 2'%) = 10" + 0 = 1.

« lim f(z) = oo (I'exponencial 10¥ domina qualsevol polinomi, i de fet ambdds termes creixen a 00).
]

Resposta (a): lim, .o+ f(z) = 1ilim, ., f(z) = 4.



b) Calcula f'(x).

b) Derivada
' d x d 1 x 9
fz) = d—(lﬂ ) + d—[.n ) = (In10) 10" + 10z".
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Resposta (b): f'(x) = (In 10) 10* + 10z”.
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c) Calcula justiﬁcadament/ f'(z)d=. (1 pt)
0

1
c) Calcul de f f'(x) dz
0

Com que f és derivable a (0, 1] i té limit finiten 07 (f(07) = 1), la integral és imprépia perd convergent.

Per Teorema Fonamental del Calcul (versic impropia):
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fl fl(z)dz = f(1) — lim f(z) = (10" + 1'%) — (20° + 0") = (10 + 1) — (1 + 0) = 10.

(Equivalentment, integrant terme a terme:
[(In10)10°dz = 107 i [ 102"dz = ', aixi que [L0" + '] = 10)
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Resposta (c): f'(z) dz = 10.
0



