
WEDNESDAY 15TH OCTOBER : ARC LENGTH / PARAMETRIZING
SURFACES

Reading: sections 10.3 and 10.5
Homework: see www.courses.fas.harvard.edu/~math21a/

1. Arc Length

(1) Sketch the segment of helix given by

r(t) = 〈sin t, cos t, 3t〉 0 ≤ t ≤ π

Find its length.

(2) Let s(T ) be the length of the segment of curve

r(t) = et cos ti + et sin tj

where −∞ ≤ t ≤ T .
(a) Compute s(T )
(b) Express t in terms of s = s(t)
(c) Give an arc-length parametrization of the curve — in other words, give a parametriza-

tion of the curve in terms of the variable s.



2. Parametrizing surfaces

Give parametrizations of the following surfaces:
(1) The parabolic cylinder with equation y = x2

(2) The part of the parabolic cylinder with equation y = x2 which lies in front of the plane
x = 0

(3) The sphere of radius 1 about the origin


