
Calculus II
Exam 1, Spring 2003, Answers

1. Differentiate:

a) f
�
x ��� ex ln

�
x2 �

f � � x ��� ex ln
�
x2 ��� ex 2x

x2 � ex � ln � x2 ��� 2
x
�	�

b) g
�
x �
� e3sin� 2x �

g � � x ��� e3sin� 2x � � 3cos
�
2x � � 2��� 6e3sin � 2x � cos

�
2x �	�

2. Integrate:

a)


xex2

ex2 � 1
dx

Let u � ex2 �
du � 2xex2

dx, sothattheintegralbecomes

1
2


du

u � 1
� 1

2
ln
�
u � 1��� C � 1

2
ln
�
ex2 � 1��� C �

b)
 3

1

�
lnx � 2

x
dx

Let u � lnx
�

du � dx � x. Whenx � 1
�

u � 0 andfor x � 3
�
u � ln3. Theintegral becomes

 ln3

0
u2du � u3

3 ��
ln3
0 �

�
ln
�
3��� 3
3

�

3. TheZombie NationalBankoffersaccounts which pay10.5%annually, compoundedcontinuously. How
muchshouldI invest todaysoasto have$12,000in 6 years?

Theequationfor continuousgrowth is P � P0ert . Herer ��� 105
�

t � 6
�

P � 12000, andwe areto solve for
P0. We have

12000 � P0e � 105� 6� or P0 � 12000e ��� 105 � 6� � 6391� 10 �

4. A certainradioactiveelementdecayssothatin 100yearsit hasdecreasedto 82%its original size.Whatis
its half-life?

Let T bethehalf-life of theelement(in years),andr theannual rateof decay. We have thetwo equations

� 82 � e100r � 5 � erT �
Fromthefirst equation r � ln

� � 82��� 100,andthenthesecondequationbecomes

ln
� � 5��� rT � ln

� � 82�
100

T



giving theanswerT � 349� 28 years.

5. Solve theinitial valueproblemy � � y � ex, y
�
0�
� 5.

Firstsolvethehomogeneousequationy � � y � 0. Thishasthesolutiony � Ke � x.Wetry y � ue � x in thegiven
equation, leadingto

u � e � x � ex or u � � e2x

whichhasthesolutionu � e2x � 2 � C. Thusthegeneral solutionof ourequation is

y � � e2x

2
� C � e � x � ex

2
� Ce � x �

Theinitial conditions arey � 5 whenx � 0. Put that in theabove equationandsolve for C to getC � 9� 2.
Thustheansweris

y � ex � 9e � x

2
�


