Section 4.2

[image: image1.png]Consider the length along the path ¢(f) from ¢(7) to ¢(#;).
Since distance = (rate)(time), we can imagine
c(r) multiplying the average speed (rate) along each

8]

<o) of several subintervals by the time to travel the
subinterval to get the length (distance) of the

subinterval, and adding together all these
lengths. Taking the limit as the subinterval
X lengths go to zero results in the

Find the distance a particle travels moving in a
circular path described by e(f) = (rgco8(f) . rsin(f) ) for 0<¢<2m.




[image: image2.png]Find the arc length of (cos 7, sin 7, %) for 0<r<m.





[image: image3.png]Consider the path (|7, 2 —7) for 2<r<2.

(a) Sketch the path.

(b) Find the length of the path.




[image: image4.png](c) Observe that the path in parts (a) and (b) can also be described by

o) - (#,2+8) for V2<1<0 Recaloulate the length of the path.
#,2-£) for 0<r<v2




[image: image5.png]Suppose a circle rolls along the x axis as a wheel rolls on a level surface.
Let b(7) be the path of the point on the circle initially touching the x axis.
If the radius of the circle (wheel) is R, then find the length of the path of
the point in one revolution of the circle (wheel). (This path is called a

cycloid.) b(r)

(0.R)» «(2nR.R)

() = (Rt R)

It the center of the circle was at the origin and did not

move, then we could describe the path of the point at

the bottom of the circle in one clockwise revolution as
(Recos(3m/2 — 1), Rsin(3n/2 —7) ) for 0 <7< 2m .

It the center of this circle was shifted to the point

(0, R), then the path would be changed to

(Reos(3m/2 —1), R+ Rsin(3n/2— 7)) for 0 <7< 2m.





[image: image6.png]It this circle is now allowed to roll along the x axis, observe that
c(7) = (Rr, R) is of the center of the circle as it rolls, and the path
of the point of interest would be changed to
b(r) = (Rt + Reos(3n/2 — 1) , R + Rsin(3n/2 — 7)) for 0 <7 <27 .
Find the length of this path with the following trig identities:
sin (oL + ) = (sin a)(cos PB) + (cos a)(sin ()
cos (oL + ) = (cos a)(cos P) — (sin a)(sin B)
l—cost = 1—cos(#/2+12) = 1—[cosX#/2)— sin*(#/2)] =
1 —[1 —sinX(#/2) — sin¥(#/2)] = 2 sin*(#/2)
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