Answer on Question #76519 — Math — Algebra
Question

1) Find the length of an arc of the curve given
by x = a(theta — sin theta), y = a(1— cos theta), and

2) obtain the ratio in which theta = n/3 divides it.

Solution
We have
{x = a(f — sinf)
y =a(l — cosB)

1) If we draw the plot of this curve, we see that the arc has the origin in the
point 8 =0 and the end in the point 8 =2m.

We will find the length with formula:

L= (@) +(5) a0

Z—z = [a(6 — sinB)]' = a’' (8 — sinf) + a[8' — (sinB)'] = 0 + a(1 — cosO) =

a(1l — cosB)

d
% = [a(1 —cos0)]' = a'(1 —cosO) + a[1’ — (cosB)'] = asinb

L= f;lz (Z—:)z + (Z—:)Z df, where 6; = 0 and 6, = 27

L= fozn\/az(l — c0s0)? + a?sinf? do =
afOznx/l — 2c0s0 + cos?0 + sin?0 df =

= afozn\/Z — 2cos0 d6 = afozn\/Z(l —co0s8)do = afozn ’2 (ZSin2 g) do =

2T

= Zafozn Sing =4a (— cos§| ) = 4a(—cosm + cos0) = 4a(l1+ 1) =8a

0

So, L = 8a;

2)If 6 = g, the ratio in which 6 divides the curve looks like:
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Answer: 1) 8a; 2)
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