Arc Length

Lesson 89 - Module 4 — Applications of Integration - The Calculus Course - dailymaths.uk/course

Practice problems

1. Find the arc length of the curve y = %3 + 5= on the interval [1,2].
2. Find the length of the curve y = %x3/2 from x =0 to z = 3.

3. A curve is defined by y = In(cosx) on the interval [0, 7/4]. Find its arc length.



Solutions

3

1. Find the arc length of the curve y = £ + 5L on the interval [1,2].

e Compute the derivative: v/ = s _

e Compute 1+ (y/)% 1+(§_%+ .
e Recognize the perfect square: 1+ (y')% = (% + ﬁ)z
e Integrate: L = ff(gj + ﬁ)dm - [%3 _ ﬁ]%

e Evaluate: (%—i)—(%—%):%_{_%:%:%.

Answer: 17/12
2. Find the length of the curve y = %x?’/Q from x =0 to x = 3.

e Compute the derivative: 3/ = % : %:):1/2 =z1/2,
e Set up the integral: L = f03 V14 (21/2)2dz = f03 V14 zd.
e Use u-substitution where u =1+2: L =[3(1+ x)3/2]3.

e Evaluate: %(4)3/2 - %(1)3/2 - %(8) — %(1) — %.
Answer: 14/3

3. A curve is defined by y = In(cosx) on the interval [0, 7/4]. Find its arc length.

1
cos T

Set up the integral: L = foﬁ/4 V1+ (—tanx)? de.
Use the identity 1 + tan?z = sec?z: L = fow/4 Vsec? xdr = f07r/4 sec dx.

Integrate: L = [In|secz + tanaﬁ\]gM.

Evaluate: In|sec(m/4)+tan(m/4)|—In |sec(0)+tan(0)| = In |v/2+ 1| —In|140| = In(1++/2).

e Compute the derivative: y' = - (—sinz) = —tanx.

Answer: \In(1 + \sqrt2)
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