Arc Length
You are expected to know the following formulae:

Cartesian Parametric Polar
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Some good questions:

Find the circumference of a circle with radius a.
Solution:

(a) Cartesian

“sketch”
X +y*=a’ Ly=tJa’-x*
Using the first quadrant we have y =+/a* — x°
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Circumference = 4j0 1+[WJ dx = 4J‘0 1+ YR dx
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But this is an improper integral since a* — x*> =0 when x = a.
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(b) Parametric
“sketch”
parametric equations of a circle of radius =a are:

X =acost y=asint

%:—asint d_y: acost
dt dt

L= 4I \/[d)t(j [3{] dt_4j\/ ~asint)’ +(acost)’dt

- 4.[0%\/a2 (sin2 t + cos? t)dt = 4J'f adt = 4at|0% = 4a(%j =2ra

(c) Polar
“sketch”
Polar equation of a circle with radius=a isr=a
LA
déo

Hence, Circumference = 4J (drj +r’dg = 4_[ ./ ’ +a2de

=4[ " ado = 4a0? = 4a(1—oJ —27a
0 0 2
Which one of the three systems seems to be the most efficient?

Some examples:
Example: (pg 552 #18) Set up the integral for the length of y=2" on 0 < x<3.
Solution:

L:jj 1+(2*In2)" dx

Example: Set up the integral that represents the length of the parametric curve
x=1+e", y=t -3<t<3
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Solution:
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