
Calculus I
Practice Exam 1, Summer 2002, Answers

1. Find theequation of theline which goesthrough thepoint (2,-1) andis perpendicular to theline givenby
theequation2x � y � 1 �

Answer. Thegivenline hasslope2, sotheline weseekhasslope-1/2. (2,-1) liesontheline, sotheequation
is

y � � � 1�
x � 2

� � 1
2

whichsimpifiesto y � � � 1� 2� x.

2. a)Let f
�
x � � x2 � 3x � 1. Find theslopeof theline joining thepoints

�
2 � 9� and

�
x � f � x ��� .

b) Find theslopeof thetangentline to thecurvey � f
�
x � at thepoint

�
2 � 9� .

c) Whatis theequationof this tangentline?
Answer. a)Theline joining thesetwo points hasslope

x2 � 3x � 1 � 9
x � 2

� x2 � 3x � 10
x � 2

� x � 5

by longdivision.
b). f 	 � x � � 2x � 3, soat x � 2, thetangentline hasslope f 	 � 2� � 7. (Noticethatif we substitutex � 2 in the
answerto parta),we getthesameanswer, confirming thestatementafterequation (1.11)).

y � 9
x � 2

� 7 or y � 7x � 5 �

3. Let y � x3 � 3x � 1. Find thepoints on thecurvewhosetangent lineshaveslopem � 9.

Answer. Theslopeof thetangent line at
�
x � y � is dy � dx � 3x2 � 3. Setthisequalto 9 andsolve:

3x2 � 3 � 9 or 3x2 � 12

whichhasthesolutionsx ��
 2.

4. Find thederivativesof thefollowing functions:
a) f

�
x � � x3 � x2 � 1

b) g
�
x � � x2 � 1

x3

c) h
�
x � � �

x2 � 1
x3 �

�
x3 � x2 � 1�

Answer. a) f 	 � x � � 3x2 � 2x.

b) First write thefunctionin exponentialnotation: g
�
x � � x2 � x � 3. Theng 	 � x � � 2x � 3x � 4.

c) We usetheproduct ruleandtheanswersto partsa)andb):

h 	 � x � � �
2x � 3x � 4 � � x3 � x2 � 1� � �

x2 � 1
x3 �

�
3x2 � 2x �



5. Find thederivativesof thegivenfunctions:
a) f

�
x � � 3x � 1 � x3

b) g
�
x � � �

x3 � 1� 4
c) h

�
x � � �

cos
�
2x � � 1� sin

�
3x �

Answer. a) f 	 � x � � � 3x � 2 � 3x2.

b) g 	 � x � � 4
�
x3 � 1� 3 � 3x2 � � 12x2 � x3 � 1� 3.

c) Usetheproduct ruleandchainrulescarefully:

h 	 � x � � �
cos

�
2x � � 1� � cos

�
3x � � 3� � � � sin

�
2x � � 2� � sin

�
3x ���

� 3
�
cos

�
2x � � 1� cos

�
3x � � 2sin

�
2x � sin

�
3x �

6. Find thederivative of

f
�
x � � x2 � 1

x � 1

Answer.

7. Find thederivativesof thefollowing functions:
a) f

�
x � � cos2 x

b) g
�
x � � sinx

cos2 x

Answer. a) f 	 � x � � 2cosx
� � sinx � � � 2cosxsinx.

g 	 � x � � cos2 xcosx � sinx
� � 2cosxsinx �

cos4 x
� cos3 x � 2cosxsin2 x

cos4 x

� cos2 x � 2sin2 x
cos3 x

� 1 � sin2 x
cos3 x

which is whereyouwouldgetif youfirst wroteg
�
x � � tanxsecx, andthenusedtheproductrule.

8. Find theequationof theline tangentto thecurvey � cos
�
x � 2� at

�
3π � 0�

Answer. Takedifferentials: dy � � � 1� 2� sin
�
x � 2� dx. At x � 3π , we getdy � � � 1� 2� � � 1� dx � dx � 2. Thus

theequationof thetangent line is y � �
x � 3π �
� 2.

9. Let f
�
x � � x3 � 8x2 � 3. Find theinterval in which f 	 � x ��� 0.

Answer. f 	 � x � � 3x2 � 16x � x
�
3x � 16� . This is zerowhenx � 0 andx � 16� 3. f 	 is of constantsign in

the intervals separatedby thesepoints,so we needonly checkfor a particularpoint. Since f 	 � 1� � � 13,
f 	 � x ��� 0 for x in

�
0 � 16� 3� .

10. An objectmovesin a straightline sothat its positionat time t is givenby x
�
t � � t

�
t 2 � 1� 2. What is the

velocityof theobjectwhent � 2?



Answer.

v � dx
dt

� �
t2 � 1� 2 � t

�
2
�
t2 � 1��� � 2t � � �

t2 � 1� � t2 � 1 � 4t2 � � �
t2 � 1� � 5t2 � 1���

11. Let f
�
x � � �

x ��� x � 2. Find f 	 � x � and f 	 	 � x � .

Answer � f
�
x � � �

x � � x � 2 � x2 � 2x � x � x � x2 � 2x3� 2 � x

f 	 � x � � 2x � 3x1� 2 � 1 f 	 	 � x � � 2 � 3
2

x � 1� 2 �

12. Sketchthegraph of a function with theseproperties:
a) f

�
0� � 2 and f

�
1� � 0;

b) f 	 � x ��� 0 for 0 � x � 2;
c) f 	 � x ��� 0 for x � 0 or x � 2.

Answer.


