
Calculus I
Exam 2, Fall 2002, Answers

1. A curveC in theplaneis thegraph of therelationy3 � xy2 � x3 � 5 � Find theequationof thetangent line
to thecurveat thepoint (2,-1).

Answer. Differentiateimplicitly:

3y2 dy
dx

� y2 � 2xy
dy
dx

�
3x2 � 0 �

Putin thevaluesx � 2 andy � � 1 andsolve for dy � dx:

3
dy
dx

� 1
�

4
dy
dx

�
12 � 0 �

leadingto dy � dx � � 11� 7.

2. A cylindrical balloon is being inflatedso that its volumeis increasing at the rateof 3 in 3 per second.
Assumingthatthelengthof theballoon is heldconstantlyat 9 in., at whatrateis theradiusincreasingwhen
it is 2 in? (Thevolumeof a cylinderis V � πr2h.)

Answer. Sinceh � 9, wehaveV � 9πr2. Differentiatewith respectto t:

dV
dt

� 18πr
dr
dt

�

Now, thegiven dataaredV � dt � 3 in3/secandr � 2. Thisgives

3 � 18π � 2� dr
dt

so
dr
dt

� 1
12π

in � sec �

3. Let y � � x2 � 2��� x � 5� . Findall localmaxima,localminimaandpointsof inflectionof thegraph.

Answer. Differentiateusingtheproduct rule

y 	 � 2x � x � 5� � x2 � 2 � 3x2 � 5x � 2 y 	 	 � 6x
�

5 �
To find thelocal maximaandminimawe sety 	 � 0 andsolve. Theroots are-2, 1/3. At thefirst root y 	 	�
 0,
soit is a localmaximum, andat thesecondy 	 	� 0, soit is a localminimum. Thepointof inflectionis where
6x

�
5 � 0, or x � � 5� 6.

4.Let y � sinx
�

cosx. Wherebetween� π � 2 andπ � 2 is therea critical point? Is this a maximumor a
minimum?

Answer. We havey 	 � cosx � sinx. Thusy 	 � 0 wheretanx � 1, or x � π � 4. Evaluatey 	 	 � � sinx � cosx at
x � π � 4, to gety 	 	
 0, thusthis is a localmaximum. Evaluatey at theendpointsandx � π � 4: thevaluesare� 1 ��� 2 � 1 respectively, soπ � 4 is amaximum.



5. y � x2

� x � 1��� x � 2� Youmustshow enoughwork to explainhow youfound thevariousfeaturesof thegraph.

Answer. Theverticalasymptotesarethelinesx � 1 � x � 2. Since

y � x2

x2 � 3x
�

2

theline y � 1 is a horziontalasymptote. Calculatingthederivative,wefind

y 	 �
� 3x2 � 4x

� x2 � 3x
�

2� 2

so the critical pointsareat x � 0 � x � 1� 3. Sincey � 0 for x 
 1 andx � 2 we seethat x � 0 is a local
minimum, andx � 1� 3 a localmaximumand

lim
x � 1� y � � ∞ lim

x � 1� y � � ∞ lim
x � 2 � y � � ∞ lim

x � 2� y � � ∞ �


