Worksheet #20

1
t) = (2t =3
r(0) = (2.2, 3¢ )
for 0 <t <1.

Solution: We need to evaluate L = fol |v/(t)|dt. First,

(1) Find the length of the curve

r'(t) = (2,2t,%).
Hence,

()] = VA+42 +th = /(12 +2)2 = t* 42

Thus,

1 1 t3 1
L= / e (4)]dt = / (2 4+ 2)dt = = 4 o)} = 22
; ) 3 3

(2) Find the length of the curve intersection of the cylinder 422 + y?> = 4 and the plane
T+y+z=2.
Solution: First, we need a parametric equation of the cylinder. To get this, we rewrite
the equation of the cylinder as 2% + (%)2 = 1. From this equation it is easy to see
x =cost and y = 2sint for 0 < ¢ < 2mw. Plugging these values into the equation of the
plane, we find z = 2 — cost — 2sint. Thus the curve is given by the vector function
r(t) =< cost,2sint,2 — cost — 2sint > .
Hence,
r'(t) =< —sint,2cost,sint — 2cost > .
We know the length of this curve is given by

21
L:/ v/ (¢)|dt
0

2m
= / \/sin2 t+4cos?t+ (sint — 2cost)2dt
0

2T
:/ \/2(sin2t+4coszt—2costsint)dt
0

2T
= V/2(4 —2costsint)dt
0

(3) Find the unit tangent vector T(¢) and the curvature for the curve
r(t) =< t?,sint — tcost,cost + tsint >, t> 0.
Solution:

r'(t) =< 2t,cost — (—tsint + cost), —sint + (tcost + sint) >=< 2t,tsint,tcost >

/()] = \/(2t)2 + (tsint)2 + (tcost)?

= \/4752 + t2(sin® t + cos2 t) = /5t
1




With this information, we find the unit tangent vector

'(t 1
T(t) = & = — < 2,sint,cost > .
@O V5
To compute the curvature, we need |T’(¢)|.
1
T'(t) = — < 0,cost, —sint >
(t) 7
So
(0] = =
V5
_ T _ 1
()| st

Thus the curvature  is
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