
Calculus I
Exam 1, Summer 2003, Answers

1. Solve for x:

a)2x � 3
�
5x �

Answer. Take logarithmsof bothsides.ln
�
2x � � x ln2 andln

�
3
�
5x ��� � ln3 � x ln5, sotheequation becomes

x ln2 � ln3 � x ln5 �
andtheansweris

x � ln3
ln2 � ln5 �

b)
�
ex � 5 � exe3

Answer.
�
ex � 5 � e5x andexe3 � ex � 3, so,takinglogarithms,theequation becomes5x � x � 3, whichhasthe

solutionx � 3	 4.

2. Differentiate:

a) f
�
x � � e2lnx

Answer. e2lnx � x2, so f 
 � x � � 2x. Not noticing this,you’d have:

f 
 � x � � e2lnx � 2
x
� �

which is thesamething;nevertheless,you lostonepoint.

b) g
�
x � � xex � ex � 1

Answer. g 
 � x � � xex � ex � ex � xex.

3. A certainelementdecaysat a rateof .000163/year. Of a pieceof this elementof 450kg, how muchwill
remainin tenyears?

Answer. At the end of t years,we have 450e �� 000163t remaining. Thus, the amount after 10 years is
A � 450e ��� 00163 � 449� 93 kg.

4. If I invest $ 8,000at 12.5percent peryear(compoundedcontinuously)in how many yearswill my invest-
mentbeworth$ 30,000?

Answer. Theamount I have after t years is givenby P
�
t � � P0ert whereP0

� 8000andr � � 125. Now for
my problem,I wantto find t suchthatP

�
t � � 30000. So,we mustsolve

30000 � 8000e � � 125� t



for t. We get � 125t � ln
�
30	 8� � 1 � 3218, sot � 1 � 3218	 � 125 � 10� 57years.

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 � x
2
� 8

x �


