
Calculus II Section 2-1: Arc Length

Question 9

For

x =
y2

2
, 0 ≤ y ≤ 2,

find the length using y. Then write the equivalent x-integral without evaluating it.
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Calculus II Section 2-1: Arc Length

Question 9 – Solution

Step 1: Differentiate with respect to y.
dx

dy
= y.

Step 2: Set up and evaluate the y-integral.

L =

∫

2

0

√

1 +

(

dx

dy

)2

dy

=

∫

2

0

√

1 + y2 dy

=

[

y

2

√

1 + y2 +
1

2
arsinh y

]2

0

=
√
5 +

1

2
arsinh 2.

L =
√
5 +

1

2
arsinh 2

Step 3: Rewrite using x. Since y =
√
2x,

dy

dx
=

1
√
2x

.

The x-values run from 0 to 2, so

L =

∫

2

0

√

1 +
1

2x
dx .
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