
Calculus II
Exam 1, Fall 2002, Answers

1. Differentiate:

a) f
�
x ��� ex lnx

Answer. Usetheproductrule:

f � � x ��� ex lnx � ex

x �
b) g

�
x ��� e2x2 � 3x 	 1

Answer. Usethechainrule:
g � � x �
� e2x2 � 3x 	 1 � 4x � 3� �

2. Integrate

a)
�

elnx � 1dx

Answer. By therulesof exponentials,e lnx � 1 � elnxe � xe. Thus
�

ln
�
3ex � dx �

�
exdx � e

x2

2
� C �

b)
� 3

0
ex � e2x � 1� dx

Answer. =
� 3

0

�
e3x � ex � dx � � e3x

3
� ex ���

3
0 �

e9

3
� e � 4

3

3. I want to invest$5000 in a growth fund so that in 5 years i will have $8000. What interestrate,com-
poundedcontinuouslywill producethatgrowth?

Answer. Thedatagiveustheequation 8 � 5e5r, wherer is theratedesired.Thus

r � 1
5

ln
� 8
5
�
� � 094 or 9 � 4%

4. A certainradioactive elementdecays sothat in 47 yearsit hasdecreasedto 80%its original size.Whatis
its half-life?

Answer. Again, thedecayequationis A
�
t ��� A0e 	 rt , wherer is therateof decay, t is the time, A

�
t � is the

amount at time t, andA0 is theamount at time t � 0. We aretold that � 8 �
�
1� e 	 r � 47� , andwe areaskedto

find theT suchthat � 5 � e 	 rT . Fromthefirst equation wefind

� 47r � ln
�
� 8��� sothat r � ln

�
� 8�� 47

� 4 � 75 � 10	 3

�
Thenthehalf-life is thesolutionto � 5 � e 	 4 � 75� 10� 3T , sothat

T � ln
�
2�

4 � 75 � 10 	 3T
� 146 years�



5. Solve theinitial valueproblemxy � � y � x, y
�
2��� 5.

Answer. First solvethehomogeneousequation xy � � y � 0, for whichthevariablesseparate:dy � y ��� dx � x.
This integratesto lny ��� lnx � C � ln

�
1� x ��� C, which in turn exponentiatesto y � K � x. So,we try y �

u � x‘ � y � � u � � x ������� in theoriginal equation, getting

xu � � x � x or u � � x �
whichhasthesolutionu � x2 � 2 � C. Thus

y � u
x
� x

2
� C

x �
Theinitial conditiongives 5 � 1 � C � 2, soC � 8, andtheansweris

y � u
x
� x

2
� 8

x �


