
Calculus I
Exam 1, Fall 2002, Answers

1. Find theequation of the line which goes through thepoint (0,7) andis perpendicularto theline given by
theequation2x

�
3y � 10�

Answer. Thegivenequationcanbewrittenasy ����� 2� 3� x � 10� 3. This line hasslope � 2� 3, sotheline we
seekhasslope3� 2. Then, by thepoint-slopeformula

y � 7
x � 0

� 3
2 	

whichsimplifiesto 3x � 2y �
� 14.

2. Find thederivativesof thefollowing functions:

a) f � x ��� 8x3 � 3x2 � 1
x
� 8x3 � 3x2 � x � 1

Answer. f 
�� x ��� 24x2 � 6x ����� 1� x � 2 � 24x2 � 6x
� 1

x2 �

b) g � x ��� 2x
�

5
x � 1

Answer. g 
 � x ��� � x � 1��� 2����� 2x
�

5�
� x � 1� 2 � � 7

� x � 1� 2 �

3. Find thederivativesof thefollowing functions:

a) f � x ����� sin� 2x � � cos� 5x ��� 2

Answer. f 
 � x ��� 2 � sin� 2x � � cos� 5x ����� 2cos� 2x ��� 5sin� 5x �����

b) g � x ����� 1 � x2 � 15

Answer. g 
�� x ����� 1 � x2 � 14 ��� 2x ���
� 2x � 1 � x2 � 14 �

4. Find theequationof theline tangentto thecurvey � x 3 � x2 � 1 at (2,5).

Answer. Theslopeof thetangent line at � x 	 y � is dy � dx � 3x2 � 2x. At x � 2, thevalueis 3 � 2� 2 � 2 � 2��� 8.
Thustheequation is

y � 5
x � 2

� 8 or y � 8x � 11 �

5. A bodyis fallngtowardthesurfaceof theearth.Let s � t � 	 v � t � represent thedistancefallenandthevelocity
of theobject(relative to its positionat time t � 0, wherethedirectionof increasings is downward) at time t.
Thenwe have theformula

s � t ��� 16t2 � v � 0� t 	
If thevelocityat time t � 0 is 12 ft/sec,at whattimewill theobjecthavea velocityof 100ft/sec?



Answer. Fromthehypotheses,v � 0��� 12,sotheequation of motion is s � t ��� 32t
�

12t. Then

v � t ��� ds
dt
� 32t

�
12 �

Thevelocity is 100ft/secat thetime t for which100 � 32t
�

12. Thust � 88� 32 � 11� 4 seconds.


