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Sample Problems

Compute the arc length of the graph of the given function on the interval given.

1. f (x) = 2 (x� 1)3=2 on [1; 5]

2. f (x) =
2

3

�
x2 + 1

�3=2 on [1; 4]

3. f (x) =
x3

6
+
1

2x
on [1; 3]

4. f (x) = ln (cosx) on
h
0;
�

4

i

Practice Problems

Compute the arc length of the graph of the given function on the interval given.

1. f (x) = coshx on [0; 1]

2. f (x) =
p
4� x2 on [�2; 2]

3. f (x) = x2 � 1
8
lnx on [1; 2]

4. f (x) = x3=2 on [0; 1]

Answers - Sample Problems
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Answers - Practice Problems
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Sample Problems - Solutions

Compute the arc length of the graph of the given function on the interval given.

1. f (x) = 2 (x� 1)3=2 on [1; 5]

Solution:

f 0 (x) = 2

�
3

2

�
(x� 1)1=2 = 3

p
x� 1�

f 0 (x)
�2

= 9 (x� 1) = 9x� 9

L =

5Z
1

q
1 + [f 0 (x)]2 dx =

5Z
1

p
1 + 9x� 9 dx =

5Z
1

(9x� 8)1=2 dx = 1

9

�
2

3

�
(9x� 8)3=2

����5
1

=
2

27

�
(9 � 5� 8)3=2 � (9 � 1� 8)3=2

�
=
2

27

�
373=2 � 13=2

�
=

2

27

�
37
p
37� 1

�
2. f (x) =

2

3

�
x2 + 1

�3=2 on [1; 4]

Solution:

f (x) =
2

3

�
x2 + 1

�3=2
f 0 (x) =

2

3

�
3

2

��
x2 + 1

�1=2
(2x) = 2x

p
x2 + 1�

f 0 (x)
�2
+ 1 = 4x2

�
x2 + 1

�
+ 1 = 4x4 + 4x2 + 1q

[f 0 (x)]2 + 1 =
p
4x4 + 4x2 + 1 =

q
(2x2 + 1)2 = 2x2 + 1

L =

4Z
1

q
1 + [f 0 (x)]2 dx =

4Z
1

2x2 + 1 dx =
2x3

3
+ x

����4
1

=

�
2 � 43
3

+ 4

�
�
�
2 � 13
3

+ 1

�

=

�
128

3
+ 4

�
�
�
2

3
+ 1

�
=
126

3
+ 3 = 45

3. f (x) =
x3

6
+
1

2x
on [1; 3]

Solution:

f (x) =
x3

6
+
1

2x

f 0 (x) =
3x2

6
� 1

2x2
=
x2

2
� 1

2x2
=
1

2

�
x2 � 1

x2

�
�
f 0 (x)

�2
+ 1 =

1

4

�
x4 +

1

x4
� 2
�
+ 1 =

1

4

�
x4 +

1

x4
� 2
�
+
4

4
=
1

4

�
x4 +

1

x4
+ 2

�
=

�
1

2

�
x2 +

1

x2

��2
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L =

3Z
1

q
1 + [f 0 (x)]2 dx =

3Z
1

s�
1

2

�
x2 +

1

x2

��2
dx =

3Z
1

1

2

�
x2 +

1

x2

�
dx =

1

2

3Z
1

x2 +
1

x2
dx

=
1

2

�
x3

3
� 1

x

�����3
1

=
1

2

��
33

3
� 1
3

�
�
�
13

3
� 1
1

��
=
1

2

��
9� 1

3

�
�
�
1

3
� 1
��

=
1

2

�
26

3
�
�
�2
3

��
=
1

2

�
28

3

�
=
14

3

4. f (x) = ln (cosx) on
h
0;
�

4

i
Solution:

f (x) = ln (cosx)

f 0 (x) =
1

cosx
(� sinx) = � tanx�

f 0 (x)
�2
+ 1 = tan2 x+ 1 = sec2 x

L =

�=4Z
0

q
1 + [f 0 (x)]2 dx =

�=4Z
0

p
sec2 x dx =

�=4Z
0

secx dx = ln jsecx+ tanxj
�����=4
0

= ln
���sec �

4
+ tan

�

4

���� ln jsec 0 + tan 0j = ln ���p2 + 1���� ln j1 + 0j == ln�p2 + 1�� ln 1
= ln

�p
2 + 1

�

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes.
E-mail questions or comments to mhidegkuti@ccc.edu.
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