
Calculus I
Practice Problems 1: Answers

1. Find theequation of the line which goes through thepoint (2,-1) andis parallelto the line givenby the
equation 2x � y � 1 �
Answer. Thegivenline hastheequationy � 2x � 1; our line, beingparallelwill haveequationy � 2x

�
b for

someb. Substitutex � 2 � y � � 1: � 1 � 2 � 2� � b, sob � � 5. Theequationis y � 2x � 5.

2. Find theequation of theline which goesthrough thepoint (2,-1) andis perpendicular to theline givenby
theequation2x � y � 1 �
Answer. Thegivenequation: y � 2x � 1 hasslope2. Thustheline weseekhasslope-1/2. Its equation is

y � � � 1�
x � 2

� � 1
2

or y � � 1
2

x �
3. Findtheequationof theline whichgoesthrough thepoint (1,2)andis parallelto theline throughthepoints
(0,1) and(-2,7).

Answer. Theline through thepoints (0,1)and(-2,7) hasslope

7 � 1� 2 � 0
� � 3 �

So,our line through � 1 � 2� andslopem � � 3 hastheequation

y � 2
x � 1

� � 3

y � 2 � � 3 � x � 1� � � 3x
�

3

y � � 3x
�

5

4. Find thederivative: f � x � � x3 � x2 � 1

Answer. 3x2 � 2x.

5. Find thederivative: f � x � � x5 � 3x4 � 2x2 � 4x � 7

Answer. 5x4 � 12x3 � 4x
�

4.

6. Find thederivative: f � x � � x4 � 2x3 � 5x2 � x
�

7

Answer. 4x3 � 6x2 � 10x � 1.

7. Find thederivative: f � x � � 3x � 1 � x3



Answer. � 3x � 2 � 3x2.

8. Find theequationof thetangent line to thegraphof y � x 3 � 3x2 � x at thepoint (2,-2).

Answer. Differentiating, we find dy � dx � 3x2 � 6x
�

1. Evaluateat x � 2 : dy � dx � 3 � 22 � � 6 � 2� � 1 � 1.
This is theslopeof thetangent line at (2,-2), soits equation is

y � � � 2�
x � 2

� 1 or y � x � 4 �
9. Let y � 16x � 1 � x2. At whatpoint(s)is thetangent line horizontal?

Answer. Differentiating,dy � dx � � 16x � 2 � 2x. Thetangentline is horizontalwhenits slopeis zero.So,we
solve � 16

x2
� 2x � 0 or

� 16 � 2x3

x2
� 0 �

which hasthe solutionx � � 2. For this valueof x � y � 16� � 2� � 1 � 22 � � 8 � 4 � � 12. The answeris
(-2,-12).

10. Let y � 4x4 � x. At what point is the tangentline to thegraphperpendicular to the line tangent to the
graphat (0,0)?

Answer. Differentiating,dy � dx � 16x3 � 1. At x � 0, we getdy � dx � 1; this is theslopeof thetangent line
at (0,0). A line perpendicularto this line hasslope-1, sowe mustsolvedy � dx � � 1, or

16x3 � 1 � � 1 � 16x3 � � 2 �
whichhasthesolutionx � � 1� 2. For this valueof x � y � 4 � � 1� 2� 4 � 1 � 5� 4. Thusthepoint is (-1/2,5/4).

11. Find thederivative: f � x � �
	 x2 � 1
x3 �
� x3 � x2 � 1�

Answer. � x2 � x � 3 � � 3x2 � 2x � � � 2x � 3x � 4 � � x3 � x2 � 1� � 5x4 � 4x3 � 2x
�

x � 2 � 3x � 4.

12. Find f � and f � � : f � x � ��	 x
� 1

x � � x2 � 1�
Answer. Usetheproductrule:

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

x2 � 1 � 1 � x � 2 � 3x2 � x � 2 � 2 �
Differentiatingagain,

f � � � x � � 6x
�

2x � 3 �


