Calculus II Section 2-1: Arc Length

Question 6

Rank the arc lengths on 0 < x < 1:
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Calculus II Section 2-1: Arc Length

Question 6 — Solution

Step 1: Find the first two lengths.
1
Lo Z/ V1+02de =1,
0
1
L, = / V14+12de = V2 =~ 1.414.
0

Step 2: Set up the third length. For y = 22, y = 2z, so

1
Lmz = / V1 + 422 dz.
0
Use the standard antiderivative
x 1
/ V1+4z?2de = 5 14422+ 1 arsinh(2z).

Therefore,

1
1
L, = [; 1+ 422+ i arsinh(2x)]

5 1
= % + ZarsinhQ

~ 1.479.

0

Step 3: Rank the values.

Lo < L, < Ly
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