
Calculus II
Practice Problems 1: Answers

1. Solve for x:

a) 6x � 362 � x

Answer. Since36 � 62, the equationbecomes 6x � 62
�
2 � x � , so we musthave x � 2 � 2 � x � which hasthe

solutionx � 4� 3.

b) ln3 x � 5

Answer. If weexponentiatebothsideswe getx � 35 � 243.

c) ln2 � x � 1�	� ln2 � x � 1� � ln28

Answer. Sincethedifferenceof logarithmsis thelogarithm of thequotient, werewrite this as

ln2 � x � 1
x � 1

� � ln28 

which is, afterexponentiating,thesameas

x � 1
x � 1

� 8 

whichgives usx � 1 � 8 � x � 1� , sothatx � 9� 7.

2. Find thederivative of thegiven function:

a) y � ln � lnx �
Answer. Usethechainrule:

dy
dx

� 1
lnx

d
dx

lnx � 1
x lnx

b) y � log2 � x2 � 1�
Answer. Remember thatlog2 A � lnA � ln2, soy � � ln � x2 � 1����� ln2. Then,usethechainrule:

dy
dx

� 1� ln2�
� x2 � 1� 2x � 2
ln2

x
x2 � 1 �

c) y � ex2

x

Answer. Usethequotient rulecarefully:

dy
dx

� x � 2xex2 �	� ex2

x2
� 2ex2 � x � 2ex2 �

� ex2 � 2 � x � 2 �



3. Solve: � lnx � ln � � x � �
Answer. By thelawsof exponents,thisbecomes� lnx � � 1� 2� lnx. Squaringbothsides,wegettheequation
4lnx � � lnx � 2. Thuslnx � 0, or lnx � 4, giving thesolutionsx � 1 
 e4.

4. Find theintegrals:

a) � � lnx � 2 � 1
x

dx �
Answer. Let u � lnx, sodu � dx � x. Then

� � lnx � 2 � 1
x

dx � � � u2 � 1� du � u3

3
� u � C � � lnx � 3

3
� lnx � C �

b) � esinx cosxdx �
Answer. Let u � sinx 
 du � cosxdx. Then

� esinx cosxdx � � eudu � esinx � C �

c) � xdx
3x2 � 1

�
Answer. Let u � 3x2 � 1
 du � 6xdx. Then

� xdx
3x2 � 1

� 1
6
� du

u
� 1

6
ln � 3x2 � 1��� C �

5. Solve theinitial valueproblem � x � 1� y � � 2y 
 y � 1� � 1.

Answer. Separating variables,thisbecomes

dy
y

� 2dx
x � 1 �

Integratingbothsides,
lny � 2ln � x � 1��� C 


whichexponentiatesto y � K � x � 1� 2, whereK � eC. Theinitial valuesgive1 � K � 1 � 1� 2, soK � 1� 4, and
thesolutionis y � � x � 1� 2 � 4.

6. If f � x � � 2 � x lnx, find f ��� x � .



Answer. It is alwaysa goodideato switchto exponentialnotation.Write f � x � � 2x 1� 2 lnx. By theproduct
rule,

f � � x � � 2
1
2

x � 1� 2 lnx � 2x1� 2 � x � x � 1� 2 � lnx � 2� �
7. I invest$100,000 in a company for five years,with a guaranteedincomeof 8% per year, compounded
semi-annually. How muchwill I have at theendof 5 years?If the interestwerecompoundedcontinuously,
how muchwould I have in 5 years?

Answer. For thefirst question, I accrueinterestat therateof 4%perperiod, for 10periods. Thus,theamount
I haveat theendis

P � 105 � 1 � � 04� 10 � 105 � 1 � 4802� � 148
 020 �
If theinterestis compoundedcontinuously, theamount is

P � 105e � 08
�
5� � 105e � 4 � 105 � 1 � 4918� � 149
 180 �

8. 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.

9. Two variablesarerelatedby theequation2lnx � lny � x � y. What is theequationof thetangentline to
thegraphof this relationat thepoint (1,1)?

Answer. Differentiatetheequationimplicitly:

2
x
� y �

y
� 1 � y � �

Substitutingthevalues x � 1 
 y � 1 givestheslopeof thetangentline: 2 � y � � 1 � y � , soy � � � 1� 2. Then
thetangentline is

y � 1
x � 1

� � 1
2

or 2y � x � 3.

10. If theregion in thefirst quadrantboundedby thecurvey � e x andx � 1 is rotatedaboutthex axis,what
is thevolumeof theresultingsolid?

Answer. Theregion beingrotatedis thatunderthecurvey � e x betweenx � 0 andx � 1. Now dV � πr2dx �
πe2xdx, sothevolume is

� 1

0
e2xdx � e2x

2 ��
1
0
� e2 � 1

2 �


