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

Question 8

Problem
Find the length of the tractable curve x = ¢ — tanht, y = secht, 0 <t < 1.
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Calculus II  Section 3-4: Arc Length with Parametric Equations

Question 8 — Solution

Y

Solution

1. Differentiate and use 1 — sech? ¢ = tanh? ¢:
2'(t) = 1 — sech®t = tanh®t,
y'(t) = —sech t tanh .

2. Simplify the squared speed:
22 + y'? = tanh* ¢ + sech® t tanh? ¢
= tanh? ¢ (tanh2 t + sech? t)
= tanh?¢.

Thus the speed is | tanh¢|.

3. 0n0<t<1,tanht > 0, so
1
L:/ tanh t dt.
0

Since d(Incosht)/dt = tanht,
L = [In(cosh t)]é = In(cosh1) —In1.

4. Therefore,
L =In(cosh1) |
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