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1. The limit is of the form ∞ � 0 so we move one of the multiplicandsinto the denominatorof a fraction and
applyL’Hôpital’s rule. I would sayit is easierto handlereciprocalsof algebraicfunctionsthanit is to handle
reciprocalsof trig functions,solet’s try it thatwayfirst.
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Notethatasx � ∞, 2� x � 0 socos

�
2� x ��� cos

�
0 ��� 1 andwe canpull thatfactorout of thelimit by thelimit

laws. Beforewe try L’Hôpital’s rule againon theremainingfactor, we shouldsimplify it with algebra.
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Now wecanuseL’Hôpital’s rule,or evenbetter, do a little morealgebraandcalculatethelimit directly:
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Altogether,
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x� ∞

�
1 � 3x � sin

�
2� x ��� lim

x� ∞
cos

�
2� x � � lim

x� ∞


 2x � 2
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2. Let’s evaluatethe indefiniteintegral first. Therearetwo waysto proceed:by substitutionor by thesamekind

of analysisthatwasusedin thesolutionto ProblemSet3. By substitution,let u � sinx. Thendu � cosx dx and
theindefiniteintegralbecomes

�
cosx

1 
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�
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However, it is actuallybetter(aswe saw in theproblemset)to think aboutthis a little more. Note that,by the
Pythagoreanidentity for trig functions,
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i.e., sometimesthe integrandis � 1 andsometimesit is 
 1 (andsometimesit doesn’t exist). On the interval� 
 π � 4� π � 4� we havecosx � 0 socosx ��� cosx ����� 1 andthedefiniteintegral is
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to four decimalplaces.
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