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Question 1 (0 points) When was Galileo born?

Question 2 (5 points) Explain, in 35 words or less, why you think the study of
multivariate calculus is important?
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The rest of this exam will involve the following function

���������
	���������������

Question 3 (15 points) Draw the three traces of the surface

� �����������
	

when
�����

,
�����

and � ���
. Sketch the graph of the function

���������
	
.
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Question 4 (10 points) Draw level curves of the function
���������
	

with

1.
��� �����
	�� �

,

2.
��� �����
	����

,

3.
��� �����
	����

,

4.
��� �����
	�����

,

5.
��� �����
	��� �

.

Label the
�

and
�

intercepts of each level curve along with its value of
��� �����
	

.

�

��

�
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Lets study the continuity of � � �����
	�� ��� � ��� � 	�� ���������
	
, i.e.

� �������
	 �
� � � � �

�� � � � � �

Question 5 (5 points) Is � �������
	 continuous at the origin
� � ��� 	�� � � � � 	

?

YES NO (Circle one)

Question 6 (20 points) Give reasons for your answer to question 5.
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Question 7 (20 points) Compute the following
� ���������
	

� � � � ��� �����
	
� � �

� � ���������
	
� � � � � � ���������
	

� � � � � � � ��� �����
	
� � � �

For which values of
�

and
�

do all all single partial derivatives vanish (
��� � � �

and
��� ��� �

)? Examine the Hessian1 to determine whether this is a maximum,
minumum or saddle point.

1For the absentminded, recall that the Hessian was ���	��
�
�����������
�� .
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Question 8 (20 points) Suppose that both
�

and
�

are functions of a new variable �
� � � 	 ��������� � � 	 �

� � � 	 �	��
��� � � 	 �

Use the chain rule2 to compute
� ����� � � 	���� � � 	�	� �

�

2Remember that the total differential was � ����� 
 ��������� � ����� and you only need to divide
by ��� to get the chain rule. By the way, the hyperbolic cosine and sine functions obey similar
identities to cos and sin. If you forgot even this, just use � ��!#"%$&�(')�+*� $-,�./�0,�1�.�' and !3254("6$7�(')�
*� $-,8.��9,�1:.�' which will be slower but better than nothing!
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Question 9 (20 BONUS points) Check your answer to question 8 by computing����� � � 	���� � � 	�	 explicitly as a function of � .
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