
Calculus I
Exam 1, Summer 2002, Answers

1. Find theequation of the line which goes through thepoint (2,-1) andis parallelto the line givenby the
equation 2x

�
3y � 10�

Answer. To find theslope,write theequationasy ����� 2x
�

10�	� 3. Thentheslopeof any line parallel to the
givenline is -2/3. Theline weseekgoes through (2,-1), soits equationis

y
�

1
x � 2

�
� 2
3

whichsimplifiesto y �
��� 2� 3� x � 1� 3 or 2x
�

3y � 1.

Alternatively, we notethat the equation of the general line parallel to the given line must be of the form
2x
�

3y � C, for someC. Substitutex � 2 � y �
� 1 to find C � 1.

2. Find thederivativesof thefollowing functions:

a) f � x �� 2x3 � 8x2 � 1

Answer. f ��� x ��� 6x2 � 16x.

b) g � x ����� x2 � 1��� x � 2 � 1�

Answer. By theproduct rule,

g � � x ����� x2 � 1����� 2x � 3 � � � 2x ��� x � 2 � 1����� 2x � 1 � 2x � 3 � 2x � 1 � 2x ��� 2x � 3 � 2x

Alternatively, avoid theproduct rulebu multiplying out: g � x ��� 1
�

x 2 � x � 2 � 1, andnow differentiate.

c) h � x ��� x
�

1
x2 � 1

h � � x ��� x2 � 1 ��� x � 1��� 2x �
� x2 � 1� 2 � � x2 � 2x

�
1

� x2 � 1� 2 �

3. Find thederivativesof thefollowing functions:

a) f � x ���� cos� 2x � � 1� 3

Answer. f ��� x ��� 3 � cos� 2x � � 1� 2 ��� sin� 2x ����� 2���
� 6sin� 2x ��� cos� 2x � � 1� 2.

b) g � x ����� 2x
�

1� � 1

Answer. g ��� x ������� 2x
�

1� � 2 � 2����� 2��� 2x
�

1� � 2.

4. Find theequationof theline tangentto thecurvey ��� x 2 � 1� 2 at (2,9).



Answer. To find theslopeof a tangentline, we differentiate:y � � 2 � x2 � 1��� 2x ��� 4x � x2 � 1� . At x � 2, we
getm � 4 � 2��� 4 � 1��� 24. Theequation thenis

y � 9
x � 2

� 24

whichsimplifiesto y � 24x � 39.

5. An objectmoves in a straightline so that its positionat time t is given by x � t ����� sint � 2. What is the
velocityof theobjectwhent � 3π � 4?

Answer. v � t ��� x ��� t ��� 2 � sint ��� cost � . Evaluatingat t � 3π � 4:

v � 2 �
�

2
2
�����

�
2

2
����� 1 �


