Calculus II  Section 3-4: Arc Length with Parametric Equations

Question 2

Problem

Find the length of one cycloid arch x =t —sint, y =1 —cost, 0 <t < 27.
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Calculus II  Section 3-4: Arc Length with Parametric Equations

Question 2 — Solution
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Solution

1. Differentiate the parametric equations:

2'(t) =1 — cost, y'(t) = sint.

2. Compute and simplify the squared speed:

" +y? = (1 —cost)? +sin’t
=1—2cost+ cos®t + sin®t

t
=92 — 2cost = 4sin® (2> .

(9]

3. On 0 <t < 2w, we have 0 < t/2 <, so sin(¢/2) > 0. Thus

27 t
L= 2/ sin () dt.
0 2

2
t
L=2 {—2 cos (2>} = —4(cosT — cos0) = -

Hence the speed is

2

4. Evaluate the integral:
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