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1. (a) By thesum,constantmultiple,andpower rulesfor integralswehave

�
2x2 � 1

3x
dx � 2

�
x2 dx � 1

3

�
1
x

dx � 2
3

x3 � 1
3

lnx � C �

(b) By therule for � ekx dx appliedwith k � � 1 wehave

�
e � x dx � e � x

� 1
� C � � e � x � C �

(c) Performinga little algebrato simplify the integrandandthenapplyingfamiliar rulesfor integrationwe
have

� � 2 � e2x � 1 � dx �
�
� � 2e2x � 2 � dx � � 2

�
e2x dx � 2

�
1 dx � � 2

e2x

2
� 2x � C � � e2x � 2x � C �

(d) Performinga little algebrato simplify the integrandandthenapplyingfamiliar rulesfor integrationwe
have

�
x 	 x dx �

�
x1 
 x1� 2 dx �

�
x3� 2 dx � x5� 2

5� 2 � C � 2
5

x5� 2 � C �

2. For eachof theseproblems,we first evaluatethe correspondingindefinite integral (antiderivative) and then
evaluatethedefiniteintegralby theFundamentalTheoremof Calculus.

(a) We have

�
� 4x3 � 1 � dx � x4 � x �
� C �����

� 1

0
� 4x3 � 1 � dx ��� x4 � x �

1

0
��� 14 � 1 � � � 04 � 0 ��� 0�

(b) We have
�

4e � 3x dx � � 4
3

e � 3x ��� C �
which implies

� 4

1
4e � 3x dx � � 4

3
e � 3 � 4� � � 4

3
e � 3 � 1� � 4

3
� e � 3 � e � 12 ���

(c) We have � x � 1 dx � lnx ��� C � so

� 6

3
x � 1 dx � ln6 � ln3�

1



(d) We have
�
	 ex dx �

�
ex1� 2 dx �

�
ex� 2 dx � ex� 2

1� 2 � C � 2ex� 2 � C �
By theFundamentalTheoremof Calculusthedefiniteintegral is

� 1

0
	 ex dx � 2ex� 2 1

0
� 2e1� 2 � 2e0� 2 � 2e1� 2 � 1�

3. (a)

(b)

(c)

(d)

4. (a) Let u � 2x � 1. Thendu � dx � 2 sodu � 2 � dx andwe canwrite
�
� 2x � 1 � 7 dx �

�
u7 du

2
� 1

2
u8

8
� C � 1

16
� 2x � 1 � 8 � C �

You shouldcheckby differentiating.

(b) In this case,let u � � x2. Thendu � � 2x dx so � du � 2 � x dx andwe have�
xe � x2

dx �
�

e � x2
x dx �

�
eu 
�� du

2
� � 1

2

�
eu du � � 1

2
eu � C � � 1

2
e � x2 � C �

You shouldcheckby differentiating.

(c) This problemwasdonein thesamplefinal exam.

(d) In this case,it’s not completelyclearwhatto useasu, sowe guessu � 	 x. Thendu � x � 1� 2 � 2 dx which
implies2du � dx � 	 x. We cancarrythatsubstitionout to obtain

�
e � x

	 x
dx �

�
eu 2du � 2eu � C � 2e � x � C �

You shouldcheckby differentiating.

5. (a)

(b)

(c)

(d)

6. (a)

(b)

(c)

(d) You shouldmake a quick sketchof the two curveson the samegraph. Theboundedregion betweenthe
two curvesis limited by thepointswherethecurvesintersect,whichwefind by settingy � x2 � 4 � 4x � 1.
Solvingtheequationin x we have

x2 � 4 � 4x � 1 ��� x2 � 4x � 3 � 0 ����� x � 3 ��� x � 1 ��� 0 ��� x � 1� 3�
Betweenx � 1 andx � 3 thehigherof thetwo curvesis y � 4x � 1 andthelower is y � x2 � 4. Subtracting
thehigherfrom thelowerandintegratingbetweentheintersectionpointsgives

A �
� 3

1
� 4x � 1 � � � x2 � 4 � dx �

� 3

1
� � x2 � 4x � 3 � dx � � x3

3
� 2x2 � 3x

3

1
�

Evaluating,we have

A ��� � 27
3
� 2 � 9 � � 9 � � � � 1

3
� 2 � 1 � � 3 ��� � 9 � 18 � 9 � 1

3
� 2 � 3 � 4

3
�

7.
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