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1. Evaluatethefollowing integrals.

(a) � ������
	�����������
	���� � (b) � � ����� � � ����
(c) � � ����� � �"!�#%$'& � � � � (d) � !)( � ��� $%*�! � � � �
(e) �,+-. ��/ $ �����0� �	"� � �� � � (f) �21. � � �� � ���
	
(g) � � �  � � �3�4���5�6	 � � (h) � � ��/ $%!)#%$7� � �

2. Calculatethefollowing limits.

(a) 8 (�9:%;�< ��= : �4��� %> :
(b) 8 (�9:%;@?A !)( �  ���
	$B*�!C�����D!�( � �

3. Determinewhetherthefollowing integralsconvergeor diverge. If aninte-
gral converges,give theexactvalue.

(a) � <E � ���� 8 � ���� (b) �2F. � ������2	�� & > F
4. Find thesolutionof thedifferentialequation��G'= : � G� � �4�IHKJMLNGO��JP�QHR�MS
5. ConsiderthesequenceTVUXW�Y H[Z]\  �4�� \ � \ �2	��P^ S

(a) Doesthesequenceconvergeandif so,to whatvalue?

(b) Doesthe correspondingseries

<_Wa`cb UPW converge? (Justify your an-

swer.)

6. Determinewhetherthefollowing seriesconvergeor diverge. Statethetest
youareusinganddisplayapropersolution.

(a)

<_WC`Qb d7e \ �2	� \ �4�cf W (b)

<_Wa`cb d �� W � 	\ � \ f
(c)

<_WC`Qb g !)( � \ g\  (d)

<_Wa`cb =Xh W� \

7. Determinewhetherthe following seriesareabsolutelyconvergent,condi-
tionally convergentor divergent.

(a)

<_Wa`cb ���i	�� W \cj\  � W (b)

<_WC`Qb ���i	�� W� � \ �
	
8. Giventheseries

<_Wa`cb � WPklbe Wamcb
L

(a) find a formulafor n W , the \ th partialsumof theseries,
(b) find thesumof theseries,

9. Find theradiusandinterval of convergenceof thepower series<_WC`Qb � W �o�3�4�P� Wamcb� \ �2	 S
10. (a) Find the first threenon-zerotermsof the Taylor seriesexpansionofp �����QHR!�( � �

centredat
�IHrqMs��

.
(b) Use t -notationto write thegeneralform of theseriesin (a).

11. (a) Sketchtheregion u boundedby
G  Hr���D�

and
G�Hr�

.
(b) Find theareaof u .

12. Let u be the shadedregion boundedby
GvHw$%*�!M�

, the
G

-axis andGDHK!)( � �
.

:
x

x `�y{z | :x `7}�~�y :
(a) Set up the integral(s) neededto find thevolumeof thesolid of revolu-

tion thatresultswhen u is rotatedabout
(i) the

�
-axis, (ii) the

G
-axis.

(b) Evaluateone of theintegrals(i) or (ii). (Not both.)

ANSWERS

1. (a)
�Q� 8 � g �3�2	 g �

��3�2	 �D� 8 � g ���3�2	 g �I� (b)
� � � � ����� � � �4�

(c)
� � �����0� ��� F >% �  b � �����0� ����� >% �4� (d) b $%*�!M�3� bb . $%*�! e �����(e) � A��� (f)
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(g)

� �3� F 8 � ���  �2	��O� ��/ $ ����� �3��� (h) b ���  ��/ $%!)#%$7�3� � ��5�
	��O�4�
2. (a)

= 
(b)

� F3. (a) Theintegral convergesto
	
. (b) Theintegral diverges.

4.
G  H e �2�o�3�2	���= k : .5. (a) Thesequenceconvergesto b .
(b) Theseriesdivergesby thevanishingcriterion.

6. (a) Theseriesdivergesby theroot test �0�� g U W ga� 1F�� .

(b) Theseriesconvergesbecauseit is thedifferenceof two convergentse-
ries (the first is geometricwith � H b , andthe secondis a � -series

with � H F  ).
(c) Theseriesconvergesby thecomparisontest(with � 	Vs \  ).
(d) the seriesdivergesby the vanishingcriterion (the termsare greater

than
	
), or by thecomparisontest(with � 	Vs � \ ), or by theintegral

test (althoughthe integral test as stated requiresthe function to be
decreasing).

7. (a) Theseriesdivergesby theratio test �����V� ��� +� � ��� ��� � .

(b) Theseriesis conditionallyconvergent; convergentby thealternating
seriestest,andnotabsolutelyconvergentby thelimit comparisontest
(with � 	Vs � \ ).

8. (a) n'W H bb .���� 	 ��� F1a� Wl� (b) Thesumof theseriesis bb . .

9. Theradiusof convergenceis bF andtheinterval of convergenceis � 1F L �F � .10. !�( � ��H�	 � 	� �o��� �  �  � b & ���3� �  ��&� �V  ¡
(a)

� �B�%�
H <_WC` .£¢ kQb)¤ �¢  Wa¤¦¥ ����� �  �  W� �V  ¡

(b)

11. (a)

:
x (b) Theareais

� b .

12. Thevolume(i) is
q � ?§. $%*�!  �D��!)( �  � � �
H q � , andthevolume(ii) is��q � ?§. ����$%*�!X���D!)( � ��� � ��H q � � �D��q .


