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c. This integral is difficult to get a handle on in its original form, but it is more
tractable if we multiply the numerator and denominator by 3x.
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5.4  Exercises
1–15  Evaluate the integral, definite or indefinite, as indicated. (Hint: 
See Examples 1 and 2 and the subsequent table of integrals.)

1. 12 7 5 2
5 4 3x x x dx� � �� �� .

2. � � � � �� �� 3 0 8 6 4
4 3 2x x x x dx. p
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16–36  Perform the suggested substitution to evaluate the given 
indefinite integral.

16. 6 3 5 3 5
2

7
2x x dx u x�� � � �� ;

17. x x dx u x3 4 4
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	 28.	 x x dx u xcos ;
3 3 2 3 2� � ��  (Hint: Use u x= 3 2  

and cos cos cos sin cos ,
3 2 2

1u u u u u� � �� �  and then 
perform another substitution w = sin u.)

	 29.	 1 1
2 2 2� � �� cot cot csc ; cotx x x dx u x

	 30.	 x x dx u x�� � �� � � �� 1 7 7
8

;  

	 31.	 z
z

dz u z
2 1

2 1
�

� �� ;

	 32.	 z z dz u z2 2
5 5� � �� ;

	 33.	 x x dx u x� � �� 5 5;

	 34.	
x x

x
dx u x

�� � �
� ��

2 1

1;

	 35.*	 1
2� �� x dx x u; sin

	 36.	 sin cos ; sin
4 3x x dx u x� �

37–84  Use an appropriate substitution to evaluate the indefinite 
integral.

	 37.	 3 3 2
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85–90  Find the function that satisfies the given conditions.
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	 91.	 A particle that started at the origin and is moving along the x‑axis has a velocity function given by

v t t
t

� � � � �
�

1 1

1
units s.

		  What is the particle’s position at t = 3 seconds?

	 92.	 A particle is undergoing simple harmonic motion along the y‑axis around the equilibrium y = 0, while its acceleration is 
given by 

a t
t

� � �
�� �

4
1 8

4

2p
p

sin .units s
2

		  Find the particle’s position at t = 1.5 seconds and the total distance covered by the particle from t = 0 seconds to 
t = 1.5 seconds.

Concept Check

93–98  Determine whether the given statement is true or false. In case of a false statement, explain or provide a counterexample.

	 93.	 If  f  is defined on the interval a b,� �  and has an antiderivative, then the indefinite integral of  f  on a b,� �  is a number. 

	 94.	 If  f  is defined on the interval a b,� �  and has an antiderivative, then the indefinite integral of  f  on a b,� �  is a function. 

	 95.	 Two different elements of f x dx� ��  can only differ by a constant; that is, if both F x� �  and G x� �  are elements of the 
set, then there is a constant C such that F x G x C� � � � � � .

	 96.	 The Substitution Rule can be interpreted as the Chain Rule in reverse. 

	 97.	 cos
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x dx
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dx x x C
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