
Calculus II
Practice Problems 6: Answers

Determinewhether or not the integral converges. If it does,try to find its value(you maynot beableto do
this in somecases).
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Answer. This integral converges.We make thesubstitutionu � lnx � du � dx � x. We get
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Answer. Sinceln1 � 0, theproblem is at thelowerlimit of integration. Nevertheless,this integral converges.
We make thesamesubstitutionu � lnx andget(takinga � 0 andsmall)

� 10

a

dx

x 
 lnx �
� ln10

lna

du

u1� 2 � 2u1� 2 ��
ln10
ln2 � 2 
 ln10 � 2
 lna 	 2 
 ln10

asa 	 1.

3.
� ∞

1� 5
ln � 5x �

x2 dx �
Answer. Sincelnx 
 
 x for x largeenough,theintegrand is lessthan5x � 3� 2, sobycomparison(propoosition
8.6), our integral converges.We cannow proceedto evaluate it. We make thesubstitutionu � ln � 5x ��� du �
dx � x, andx � e � u � 5:
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whichconvergesto 5 asa 	 ∞.
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Answer. This integral converges,by thecomparisontext. For, � 1 � x2 � 3� 2 � 1 � x2, so
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andtheintegral of thelatter is finite ( � π). Now, we canfind thevalueby a trigonometricsubstitution.Let
x � tanu � dx � sec2 udu � 
 1 � x2 � secu. (Draw the trianglecorresponding to thesesubstitutions!). This
givesus �

dx

� 1 � x2 � 3� 2 �
�

sec2 udu
sec3 u �

�
cosudu � sinu � C �

x


 1 � x2 � C �



Thus � b

� a

dx

� 1 � x2 � 3� 2 �
x


 1 � x2
��
b

� a �
b


 1 � b2 � � a


 1 � a2 �
b


 1 � b2 �
a


 1 � a2
�

Now thelimit of this,asa andb go to infinity is (aswesaw in problem10of practice set5) 1+1=2.
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Answer. Theimpropernesshereis atx � 0 (cos� 0� � 1).Thereis noeasycomparisontomake,sowecalculate
theintegral. To dosoweusesometrigonometricidentities:
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Now we calculate
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If we let a 	 0� , thetermin parenthesesbecomes infinite. Thustheintegraldiverges.
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Answer. Make thechangeof variableu � � 1 � x ��� du ��� dx. Thenthe integral becomes� 1

0 u � 3� 2du. But
we saw (seedisplay(7) of theNotes),this integraldiverges.
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Answer. In this range1 � x � 1� 2, so
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soby comparisontheintegral converges.

8. Find theareaunderthecurvey � � x2 � x ��� 1, above thex-axisandto theright of theline x � 2.
Answer. First,we find theindefiniteintegral. We find thepartialfraction representation
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As a 	 ∞, thefirst termgoesto zero,sotheansweris ln2.


