
Calculus I
Practice Problems 3: Answers

1. A pointmovesaroundtheunit circlesothattheangle it makeswith thex-axisat time t is θ
�
t ��� �

t 2 � t � π .
Let

�
x
�
t ��� y � t ��� bethecartesiancoordinatesof thepoint at time t. Whatis dy � dt whent � 3?

Answer. y
�
t �	� sin

�
�
t2 � t � π � , so

dy
dt
� cos

�
�
t2 � t � π � � 2t � 1� π �

Evaluating at t � 3: dy � dt � cos
�
10π � � 2 � 3� � 1��� �

2
�
3� � 1� π � 7π .

2. Find thederivative: f
�
x ��� sinxcosx

Answer. f 
 � x ��� sinx
�
�

sinx � � cosxcosx � cos2 x
�

sin2 x �
3. Find thederivative: g

�
x ��� sinx

cosx

Answer. This is f
�
x ��� tanx, soits derivative is f 
 � x ��� sec2 x. If youusethequotient rule,youget

f 
 � x ��� cosxcosx
�

sinx
�
�

sinx �
cos2 x

� 1
cos2 x

�

4. Let f
�
x ��� xsinx. Find theequation of thetangentline to thegraph y � f

�
x � at thepointsx � �

n � 1� 2� π
for any integern.

Answer. The easyansweris to draw the graph andobserve that the tangent line is y � x. Seethe graph.
However, sincetheslopeof the tangent line is givenby thederivative, we calculate: f 
 � x ��� xcosx � sinx,
andevaluateat x � �

n � 1� 2� π , finding f 
 �
� n � 1� 2� π ��� 1. Whenx � �
n � 1� 2� π , we calculatethat y ��

n � 1� 2� π also,sothetangent line hastheequation

y
���

n � 1� 2� π
x
���

n � 1� 2� π � 1 � or y � �
�
1� n x �
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5. ConsiderthecurvesC1 : y � sinx andC2 : y � cosx.
a)At whichpoints x between

�
π � 2 andπ � 2 do thecurves haveparalleltangentlines?

b) At whichsuchpointsdo they haveperpendiculartangent lines?

Answer. At thepoint x, thetangents to thecurvesC1 andC2 haveslopecosx,
�

sinx respectively.

a)Theselinesareparallelif cosx � �
sinx, or tanx � �

1, whichhasthesolutionx � �
π � 4.

b) Theselinesareperpendicular if cosx
���

sinx ��� �
1, or sinxcosx � 1. But then

sin
�
2x �	� 2sinxcosx � 2

whichhasnosolution: thecurvesneverperpendiculartangent lines.Herearethegraphsof thegiven curves.
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6. Differentiate: 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 ��� 2sec2 x�
1
�

tanx � 2 �
which is alsothecorrectanswer.

7. Let y � x � 25x � 1. Findanapproximatevalue of y whenx � 3 � 2.

Answer. If we startat x � 3, we find y � 3 � 25� 3 � 11� 33. Take the increment dx � 0 � 2, andnow take
differentials. Take theincrementdx � 0 � 2 andnow takedifferentials:

dy � dx
�

25x � 2dx �
Substitutingthe valuesdetermined above: dy ��� 2 ��� 25� 9� � � 2��� � � 36, so the approximatevalueof y is
11.33-.36= 10.98. Notethatat x � 5 we have dy = 0, sothis techniquewill not work to approximatevalues
of y for x near5.

8. Findanapproximatevalueof tan
�
0 � 26π � .

Answer. Herewewantto startatx � π � 4, y � 1 anddx ��� 01π. Wehavedy � sec2 xdx, soatx � π � 4 � dy ����
2� 2 � � 01�	��� 02. Thustheapproximationto y is 1+.02=1.02.

9. Find theequationof thetangent line to y � x2 � x3 � 1� at (2,28).

Answer. Takingdifferentials,
dy � 2x

�
x3 � 1� dx � x2 � 3x2dx ���

Sincethis givesthelinearapproximation to thegraph, wegettheequationof thetangent line by substituting
x � 2, dx � x

�
2, dy � y

�
28:

y
�

28 � �
4� � 7� � x � 2� � 4

�
12� � x � 2�

whichsimplifiesto y � 76x
�

124.

10. Find theequation of thetangentline to thecurvey � xcosx at
�
π � 4 � π � 2� 8� .

Answer. Theequationof differentialsis dy � � xsinxdx � cosxdx. Substitutingx � π � 4 � dx � x
�

π � 4� dy �
y
�

π
�

2� 8:

y
� π

�
2

8
� π

4

�
2

2

�
x
� π

4 � �
�

2
2

�
x
� π

4 �
whichsimplifiesto

y � �
2

2

�
1
� π

4 � x � π2 � 2
32


