
Math 2, Winter 2016

Daily Homework #24 — Solutions

8.1.7. Find the exact length of the curve y = 1 + 6x

3/2
, 0  x  1.

Solution. y

0
= 9x

1/2
, so (y

0
)

2
= 81x, so the arc length is

Z 1

0

q
1 + (y

0
)

2
dx =

Z 1

0

p
1 + 81x =

1
81 ·

2
3 (1 + 81x)

3/2
i1
0
=

2
243

�
82

3/2 � 1

�
⇡ 6.1

8.1.8. Find the exact length of the curve y

2
= 4(x+ 4)

3
, 0  x  2, y > 0.

Solution. We can write the curve as y = 4(x + 4)

3/2
(taking the positive square root

because y > 0). Then y

0
= 6(x+ 4)

1/2
, so (y

0
)

2
= 36(x+ 4) = 36x+ 144, and the arc length

is

Z 2

0

q
1 + (y

0
)

2
dx =

Z 2

0

p
36x+ 145 =

1
36 ·

2
3 (36x+ 145)

3/2
i2
0
=

1
54

�
217

3/2 � 145

3/2
�
⇡ 26.9

8.1.17. Set up (but do not evaluate) an integral to find the exact length of the curve

y = ln(1� x

2
), 0  x  1

2 .

Solution. y

0
=

�2x

1� x

2
, so the arc length is

Z 1/2

0

s

1 +

✓
�2x

1� x

2

◆2

dx.

If you want to simplify this, this is what you get:

Z 1/2

0

r
1 +

4x

2

1� 2x

2
+ x

4
dx =

Z 1/2

0

r
1� 2x

2
+ x

4

1� 2x

2
+ x

4
+

4x

2

1� 2x

2
+ x

4
dx

=

Z 1/2

0

r
1 + 2x

2
+ x

4

1� 2x

2
+ x

4
dx

=

Z 1/2

0

s
(1 + x

2
)

2

(1� x

2
)

2 dx

=

Z 1/2

0

1 + x

2

1� x

2
dx,

and you can learn how to do this integral in Math 8.

8.1.41. Find the length of the curve y =

Z
x

1

p
t

3 � 1 dt, 1  x  4.

1



Solution. By the Fundamental Theorem of Calculus (part 1),

y

0
=

p
x

3 � 1.

Then the arc length is

Z 4

1

q
1 + (y

0
)

2
dx =

Z 4

1

p
1 + (x

3 � 1) dx =

Z 4

1

p
x

3
dx =

Z 4

1

x

3/2
dx

=

2
5x

5/2
⇤4
1
=

2
5(32� 1) =

62

5

.

5.2.11 and 5.3.18 solutions are on the following two pages.
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