
1. (a) Thereis averticalasymptoteat ����� .
(b) Thehorizontalasymptoteis at � ��� .
(c) � is never increasing.

(d) � is decreasingon theintervals �	��
� ��� and � � ��
 � .
(e) � is concaveupon � � ��
 � .
(f) � is concavedown on �	��
� ��� .
(g) Youcansketchthegrapheasilyfrom this information...

2. Let theboxhavebase����� andheight � .
(a) Thesurfaceareais then � ����������� � ; but thevolumeis 32 and � ����� � . Thus

� ��! #"$��� , andsoweget � �%���&�'�(" � �! $�)�*�����+�,��" �.- �)� .
(b) The surfaceareais minimized when �/� � ��"0�21!�!34 (where �&5 �76 ) and so � �

�# #"$������! #"0�21984 .
3. Since�:� � �1#6 wecanput �;�1�6 �<� andsowemaximize�+�.� �*� � 1#6 �=� � � � which

occurswhen �>5?�.� �+�6 i.e. � �%�#6 , sotheansweris F.

4. � � � � �#"# #� �%�.@ "A� �  #�B"��C�D�!"# � ��"E�� F�G��H#"E�� , sotheansweris F.

5. (a) � �!"#I#�J�9KMLONQPOR��'�A�9KTSUNQPOR��WV
(b) XZY � � ��"# #�J�9[ K\SUNQ�OR �WV
(c) �  +]Z^#_ � �)�`�W�*_Bacb � �)�`�WV
(d) Firstnoticethat �+� �)�d�,�e�<�`�<��"$� , sothemostgeneralantiderivativeis � ��"# #�J� � ��f�'g\bih �*hj�WV
(e) kml b � �)�n�'V

6. (a) �&� �)�d�D]Z^�_ � �)�o�p�
(b) �&� �)�d�%��L � I$�:�WI
(c) �&� �)�d� � �q"�1!�O��Pr� � I#"�1#�O�i�%�

7. (a) s)�ut �v�%� t �p�
(b) w(�ut �v� t �r�'� t �x 
(c) at t �H
(d) solving wE�ut �d�I�6 wefind t �D�

8. y{z � � ��"# #� � � ��"� #�|� � �!"# �� � � ��"# #�}� � I�"# #� � � ��"# ��}� � H#"# #� � � �q"# #�*� � �r�~�d�<I*�~H#��" - �D 

9. (a) �(5u� �)�d��� ���W $�
(b) �(5u� �)�d� � _Bacb � �)�
(c) �(5u� �)�d�� $��]Z^#_ � �����
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10. (a) ��P&�'���&�xI$�*h � S � �U- �'���,�q6!� �%� ���,���xI#�*�� � � H�����I
(b) � [ S�h � S � � ��"# �� � ��� � �q"# 
(c) � ]Z^#_ �ut ��h � NQ�� � � ]Z^�_ �?� "� #� �%�	������w(� 6#���*�6��%���G�
(d) X Y h�S� � X��pX � � Xe� �
(e) kml b)[ S � �)��h S� � � "A� � 6�� � "A�
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