
Calculus I
Exam 1, Summer 2003, Answers

1. Find the equation of the line which goes through the point (1,2) andis parallel to the line givenby the
equation 3x

�
y � 1 �

Answer. If we write theequationasy � 1 � 3x, we seethattheslopeis � 3 ��� 1 � 2� is ontheline, soweuse
thepoint-slopeform:

y � 2
x � 1

��� 3

Simplifying, we gety � 2 ��� 3 � x � 1�	�
� 3x
�

3 or y �
� 3x
�

5.

2. Find thederivativesof thefollowing functions:

a) f � x ��� x2 � 1

Answer. f �
� x ��� 2x.

b) f � x ��� x
� 1

x

Answer. Rewrite this as f � x ��� x
�

x � 1. Then f �
� x ��� 1 � x � 2.

c) f � x ����� x � x � 1 ��� x2 � 1� ;

Answer. We usetheproductrule

f � � x ���
� x � x � 1 ��� 2x � � � x2 � 1��� 1 � x � 2 �
andthensimplify:

f � � x ��� 2x2 � 2
�

x2 � 1
�

1 � x � 2 � or f � � x ��� 3x2 � 2 � x � 2

3. Find thederivativesof thefollowing functions:

a) f � x ��� x
x2 � 1

Answer. Usethequotient rule:

f � � x �	� � x2 � 1��� 1��� x � 2x �
� x2 � 1� 2 � 1 � x2

� x2 � 1� 2

b) f � x ��� 1
�

tanx
1 � tanx

Answer. Usetheaddition formula for thetangent: f � x �	� tan� x � π � 4� . Thendifferentiate: f � � x �	� sec2 � x �
π � 4� . If youusedthequotient rule,youprobablyendedupwith

f � � x ��� � 1 � tanx ��� sec2 x ����� 1 � tanx ����� sec2 x �
� 1 � tanx � 2 � 2sec2 x

� 1 � tanx � 2

which is alsocorrect.



4. At whatpoints � x � y � doesthegraphof the function y � x 2 � x3 have horizontal tangent line (a line with
slope0)?

Answer. Taking the derivative we have dy � dx � 2x � 3x2. This givesthe slopeof the tangentline at the
general point, sowe arelooking for thevaluesof x wherethis is zero. Solve 2x � 3x 2 � 0 to getx � 0 and
x � 2� 3. Now solvefor thecorrespondingvaluesof y, findingthepoints � 0 � 0� and � 3� 2 � 4� 27� .

5. Let C bethecurve givenby theequation y ��� 2x
�

1� 3 � 12x3. Find theequation of thetangentline to C
at thepoint (2, 29).

Answer. To gettheslopeof thetangent line, differentiate: dy � dx � 3 � 2x
�

1� 2 � 2��� 36x2. Now, at x � 2, we
have theslopem � 3 � 5� 2 � 2��� 36 � 22 �	� 6. Thus,in point-slopeform, theequationis

y � 29
x � 2

� 6 � whichsimplifiesto y � 6x
�

17 �


