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. Thelimit is of the form o -0 so we move one of the multiplicandsinto the denominatorof a fraction and
apply L'Hopital'srule. | would sayit is easierto handlereciprocalsof algebraicfunctionsthanit is to handle
reciprocalof trig functions,solet’s try it thatway first.
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Notethatasx — o, 2/x — 0 socog2/x) — cog0) = 1 andwe canpull thatfactorout of thelimit by thelimit
laws. Beforewe try L’'H 6pital’'s rule againon the remainingfactor, we shouldsimplify it with algebra.
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Now we canusel’H dpital'srule, or evenbetter do alittle morealgebraandcalculatethelimit directly:
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lim (1+3x)sin(2/x) = )!LI’TJOCOS(Z/X) - lim =1-18=18.
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. Let's evaluatethe indefiniteintegral first. Therearetwo waysto proceed:by substitutionor by the samekind
of analysighatwasusedin the solutionto ProblemSet3. By substitutionJet u = sinx. Thendu = cosxdx and
theindefiniteintegral becomes

COSX du
— = dx= / ——— =sintu+C=sin!sinx+C=x+C.
/\/1—sin2x Vi-u?
However, it is actuallybetter(aswe saw in the problemset)to think aboutthis a little more. Note that, by the
Pythagoreaidentity for trig functions,

V1—sirfx = vco2x=|cosx|,
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i.e., sometimeghe integrandis +1 and sometimest is —1 (and sometimest doesnt exist). On the interval
[—11/4,11/4] we have cosx > 0 socosx/| cosx| = +1 andthedefiniteintegralis
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to four decimalplaces.



