
Section 5.4 Indefinite Integrals and the Net Change Theorem

22. Find the general indefinite integral.
∫
sec t(sec t+ tan t)dt

Solution:
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5.


(
13

+ 7
25

)  =
1

23


23
+

7

35


35
+  =

1

23


23
+ 2

35
+

6.


4
√
5  =


54  = 4

9
94 +

7.
 

5 + 2
3
2 + 3

4
3

 = 5 + 2

3
· 1

3
3 + 3

4
· 1

4
4 +  = 5+ 2

9
3 + 3

16
4 + 

8.

(6 − 25 − 3 + 2

7
)  = 1

7
7 − 2 · 1

6
6 − 1

4
4 + 2

7
+ = 1

7
7 − 1

3
6 − 1

4
4 + 2

7
+

9.


(

2
+ 2)

2
 =


(

4
+ 4

2
+ 4)  =


(

5
+ 4

3
+ 4)  =

6

6
+ 4

4

4
+ 4

2

2
+  = 1

6

6

+ 
4
+ 2

2
+ 

10.
 √

(2 + 3 + 2) =

12(2 + 3+ 2)  =


(52 + 332 + 212) 

= 2
7
72 + 3 · 2

5
52 + 2 · 2

3
32 +  = 2

7
72 + 6

5
52 + 4

3
32 + 

11.


1 +
√
+ 


=

 
1


+

√



+






 =

 
1


+ 

−12
+ 1




= ln ||+ 212 + + = ln ||+ 2
√
+ +

12.
 


2

+ 1 +
1

2 + 1


 =

3

3
+ + tan

−1
+

13.

(csc2 − 2)  = − cot − 2 + 

14.
 

1 + 



2

 =


1 + 2 + 2

2
 =


(
−2

+ 2
−1

+ 1)  = −−1
+ 2 ln ||+  + = −1


+ 2 ln ||+  + 

15.

(2 + tan2 )  =


[2 + (sec2  − 1)]  =


(1 + sec2 )  =  + tan  +

16.


sec  (sec  + tan )  =

(sec2 + sec  tan )  = tan + sec + 

17.


2

(1 + 5


)  =


(2

+ 2

 · 5)  =


(2

+ 10


)  =

2

ln 2
+

10

ln 10
+ 

18.


sin 2

sin
 =


2 sin cos

sin
 =


2 cos = 2 sin+ 

19.
 

cos+ 1
2


 = sin+ 1

4
2 +. The members of the family

in the figure correspond to  = −5, 0, 5, and 10.

20.

( − 22)  =  − 2

3
3 + The members of the family in the

figure correspond to  = −5, 0, 2, and 5.
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54. Evaluate the definite integral.
∫ 3π

2

0
| sinx|dx.

Solution:
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38.

 3

0

sin  + sin  tan2 

sec2 
 =

 3

0

sin  (1 + tan2 )

sec2 
 =

 3

0

sin  sec2 

sec2 
 =

 3

0

sin  

=
− cos 

3
0

= − 1
2
− (−1) = 1

2

39.
 8

1

2 + 
3
√
2

 =

 8

1


2

23
+



23


 =

 8

1

(2
−23

+ 
13

)  =

2 · 313 + 3

4

43
8
1

= (12 + 12)− 6 + 3
4


= 69

4

40.
 10

−10

2

sinh + cosh
 =

 10

−10

2

 − −

2
+

 + −

2

 =

 10

−10

2


 =

 10

−10

2  =

2
10
−10

= 20− (−20) = 40

41.

 √
32

0

√
1− 2

=

arcsin 

√32

0
= arcsin

√
32

− arcsin 0 =



3
− 0 =



3

42.
 2

1

(− 1)3

2
=

 2

1

3 − 32 + 3− 1

2
 =

 2

1


− 3 +

3


− 1

2


 =


1
2


2 − 3+ 3 ln ||+ 1



2
1

=

2− 6 + 3 ln 2 + 1

2

−  1
2
− 3 + 0 + 1


= 3 ln 2− 2

43.
 1

√
3

0

2 − 1

4 − 1
=

 1
√

3

0

2 − 1

(2 + 1)(2 − 1)
 =

 1
√

3

0

1

2 + 1
 =


arctan 

1√3

0
= arctan


1
√

3

− arctan 0

= 
6
− 0 = 

6

44. |2− 1| =


2− 1 if 2− 1 ≥ 0

−(2− 1) if 2− 1  0
=


2− 1 if  ≥ 1

2

1− 2 if   1
2

Thus,
 2

0
|2− 1| =

 12

0
(1− 2) +

 2

12
(2− 1)  =


− 2

12
0

+

2 − 

2
12

= ( 1
2
− 1

4
)− 0 + (4− 2)− ( 1

4
− 1

2
) = 1

4
+ 2− (− 1

4
) = 5

2

45.
 2

−1
(− 2 ||)  =

 0

−1
[− 2(−)] +

 2

0
[− 2()]  =

 0

−1
3+

 2

0
(−)  = 3


1
2
2
0
−1
−  1

2
2
2
0

= 3

0− 1

2

− (2− 0) = − 7
2

= −35

46.
 32

0
|sin|  =

 
0

sin+
 32


(− sin)  =

− cos

0

+

cos

32


= [1− (−1)] + [0− (−1)] = 2 + 1 = 3

47. The graph shows that  = 1− 2− 54 has -intercepts at

 =  ≈ −086 and at  =  ≈ 042. So the area of the region that lies

under the curve and above the -axis is 

(1− 2− 54) =


− 2 − 5




= (− 2 − 5)− (− 2 − 5) ≈ 136

48. The graph shows that  = (2 + 1)−1 − 4 has -intercepts at

 =  ≈ −087 and at  =  ≈ 087. So the area of the region that lies

under the curve and above the -axis is 



(2 + 1)−1 − 4


=


tan−1 − 1

5
5



=

tan−1 − 1

5
5
− tan−1 − 1

5
5


≈ 123
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72. The acceleration function (in m/s2) and the initial velocity are given for a particle moving along a line. Find (a)

the velocity at time t and (b) the distance traveled during the given time interval.

a(t) = 2t+ 3, υ(0) = −4, 0 ≤ t ≤ 3.

Solution:
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61. (a) 0() = () = + 4 ⇒ () = 1
2
2 + 4+  ⇒ (0) =  = 5 ⇒ () = 1

2
2 + 4+ 5 ms

(b) Distance traveled =
 10

0
|()|  =

 10

0

 1
2
2 + 4 + 5

  =
 10

0


1
2
2 + 4+ 5


 =


1
6
3 + 22 + 5

10
0

= 500
3

+ 200 + 50 = 416 2
3
m

62. (a) 0() = () = 2+ 3 ⇒ () = 2 + 3+  ⇒ (0) =  = −4 ⇒ () = 2 + 3− 4

(b) Distance traveled =
 3

0

2 + 3− 4
  =

 3

0
|( + 4)(− 1)|  =

 1

0

−2 − 3 + 4

+

 3

1


2 + 3− 4




=
− 1

3
3 − 3

2
2 + 4

1
0

+


1
3
3 + 3

2
2 − 4

3
1

=
− 1

3
− 3

2
+ 4


+

9 + 27

2
− 12

−  1
3

+ 3
2
− 4


= 89
6
m

63. Since0() = (), =
 4

0
()  =

 4

0


9 + 2

√


 =


9+ 4

3
32

4
0

= 36 + 32
3
− 0 = 140

3
= 46 2

3
kg.

64. By the Net Change Theorem, the amount of water that flows from the tank during the first 10 minutes is 10

0
()  =

 10

0
(200− 4)  =


200− 22

10
0

= (2000− 200)− 0 = 1800 liters.

65. Let  be the position of the car. We know from Equation 2 that (100)− (0) =
 100

0
() . We use the Midpoint Rule for

0 ≤  ≤ 100 with  = 5. Note that the length of each of the five time intervals is 20 seconds = 20
3600

hour = 1
180

hour.

So the distance traveled is 100

0
()  ≈ 1

180
[(10) + (30) + (50) + (70) + (90)] = 1

180
(38 + 58 + 51 + 53 + 47) = 247

180
≈ 14 miles.

66. (a) By the Net Change Theorem, the total amount spewed into the atmosphere is (6)−(0) =
 6

0
()  = (6) since

(0) = 0. The rate () is positive, so is an increasing function. Thus, an upper estimate for(6) is 6 and a lower

estimate for(6) is 6. ∆ =
− 


=

6− 0

6
= 1.

6 =
6

=1

()∆ = 10 + 24 + 36 + 46 + 54 + 60 = 230 tonnes.

6 =
6
=1

(−1)∆ = 6 + (0)− (6) = 230 + 2− 60 = 172 tonnes.

(b) ∆ =
− 


=

6− 0

3
= 2. (6) ≈3 = 2[(1) + (3) + (5)] = 2(10 + 36 + 54) = 2(100) = 200 tonnes.

67. From the Net Change Theorem, the increase in cost if the production level is raised from 2000 m to 4000 m is

(4000)− (2000) =
 4000

2000
0() . 4000

2000


0
() =

 4000

2000

(3− 001+ 0000 006
2
)  =


3− 0005

2
+ 0000 002

3
4000
2000

= 60000− 2000 = $58 000

68. By the Net Change Theorem, the amount of water after four days is

25,000 +
 4

0
()  ≈ 25,000 +4 = 25,000 + 4− 0

4
[(05) + (15) + (25) + (35)]

≈ 25,000 + [1500 + 1770 + 740 + (−690)] = 28,320 liters
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77. The marginal cost of manufacturing x yards of a certain fabric is

C ′(x) = 3− 0.01x+ 0.000006x2

(in dollars per yard). Find the increase in cost if the production level is raised from 2000 yards to 4000 yards.

Solution:
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61. (a) 0() = () = + 4 ⇒ () = 1
2
2 + 4+  ⇒ (0) =  = 5 ⇒ () = 1

2
2 + 4+ 5 ms

(b) Distance traveled =
 10

0
|()|  =

 10

0

 1
2
2 + 4 + 5

  =
 10

0


1
2
2 + 4+ 5


 =


1
6
3 + 22 + 5

10
0

= 500
3

+ 200 + 50 = 416 2
3
m

62. (a) 0() = () = 2+ 3 ⇒ () = 2 + 3+  ⇒ (0) =  = −4 ⇒ () = 2 + 3− 4

(b) Distance traveled =
 3

0

2 + 3− 4
  =

 3

0
|( + 4)(− 1)|  =

 1

0

−2 − 3 + 4

+

 3

1


2 + 3− 4




=
− 1

3
3 − 3

2
2 + 4

1
0

+


1
3
3 + 3

2
2 − 4

3
1

=
− 1

3
− 3

2
+ 4


+

9 + 27

2
− 12

−  1
3

+ 3
2
− 4


= 89
6
m

63. Since0() = (), =
 4

0
()  =

 4

0


9 + 2

√


 =


9+ 4

3
32

4
0

= 36 + 32
3
− 0 = 140

3
= 46 2

3
kg.

64. By the Net Change Theorem, the amount of water that flows from the tank during the first 10 minutes is 10

0
()  =

 10

0
(200− 4)  =


200− 22

10
0

= (2000− 200)− 0 = 1800 liters.

65. Let  be the position of the car. We know from Equation 2 that (100)− (0) =
 100

0
() . We use the Midpoint Rule for

0 ≤  ≤ 100 with  = 5. Note that the length of each of the five time intervals is 20 seconds = 20
3600

hour = 1
180

hour.

So the distance traveled is 100

0
()  ≈ 1

180
[(10) + (30) + (50) + (70) + (90)] = 1

180
(38 + 58 + 51 + 53 + 47) = 247

180
≈ 14 miles.

66. (a) By the Net Change Theorem, the total amount spewed into the atmosphere is (6)−(0) =
 6

0
()  = (6) since

(0) = 0. The rate () is positive, so is an increasing function. Thus, an upper estimate for(6) is 6 and a lower

estimate for(6) is 6. ∆ =
− 


=

6− 0

6
= 1.

6 =
6

=1

()∆ = 10 + 24 + 36 + 46 + 54 + 60 = 230 tonnes.

6 =
6
=1

(−1)∆ = 6 + (0)− (6) = 230 + 2− 60 = 172 tonnes.

(b) ∆ =
− 


=

6− 0

3
= 2. (6) ≈3 = 2[(1) + (3) + (5)] = 2(10 + 36 + 54) = 2(100) = 200 tonnes.

67. From the Net Change Theorem, the increase in cost if the production level is raised from 2000 m to 4000 m is

(4000)− (2000) =
 4000

2000
0() . 4000

2000


0
() =

 4000

2000

(3− 001+ 0000 006
2
)  =


3− 0005

2
+ 0000 002

3
4000
2000

= 60000− 2000 = $58 000

68. By the Net Change Theorem, the amount of water after four days is

25,000 +
 4

0
()  ≈ 25,000 +4 = 25,000 + 4− 0

4
[(05) + (15) + (25) + (35)]

≈ 25,000 + [1500 + 1770 + 740 + (−690)] = 28,320 liters
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