Quiz #3 (§14.3 — §14.4, §14.7) Name:
MA 234-51 28 January 1993

1. Find the length of the curve given by r(¢) = ¢i+t?j + 3t*k from the
point (0,0,0) to the point (3,9,18). (7 points)

Note that the indicated part of the curve is swept out from
t =0 tot=3. Thus,
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2. Let r(t) = costi+sintj+ 4tk.
(a) Find the unit tangent and unit normal vectors at the point

(—\/5 V2 377). (7 points)
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Note that t = 327” at the given point.

r'(t) = —sinti+ costj+ 4k, so

T(t) = \/Lﬁ(— sinti+ costj+ 4k).

T'(t) = \/Lﬁ(— costi+ —sintj+ 0k), so

N(t) = —costi—sintj. Thus, at the given point, we have
T(3) = L <_§i— ‘/7§j+4k>, and

N = Fi— 2]

(b) Find the value of the curvature at every point on the curve.

(6 points)
p— lr" xr”|| _ ||(—sint,cost,4) x (—cost,—sint,0)]
e |(—sint, cost, 4)[|*

_ |l(4sint, —4cost,sin® ¢t + cos®t)| \/16 sin®t + 16 cos?t + 1
B (sin®t + cos2 t + 16)3/2 B (17)3/2




