Answer on Question #72278 — Math — Differential Geometry | Topology
Question

Compute the torsion of the following curves

Q) y(t) = ( cost,1 —sint, —gcos t)
(ii) y(t) = (t,cosht)

4
(iii) y(t) = £ (cos3t,sin3 t)
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We need to differentiate y(t) three times. Thus
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If the torsion of a regular curve with non-vanishing curvature is identically zero,
then this curve belongs to a fixed plane.



(ii) y(t) = (t,cosht)
A plane curve with non-vanishing curvature has zero torsion at all points.

Y’ () = (1,sinht, 0)
Y7 () = (0,cosht,0)
Y (t) = (0,sinh ¢, 0)
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(iii) y(t) = = (cos3 t,sin3 t)
A plane curve with non-vanishing curvature has zero torsion at all points.

_ 12 12
y'(t) = (——smtcos2 t,—sin®tcost, O)

5 5
Yi(t) = ( 12 t+24 tcost, 12 t+24 t t, 0)
14 = z cos? z sin t cos z sin3 z sin t cos?
7’(t)—(84' fcos?t — 3¢, 8% sin? tcost + = tO)
14 = | g sintcos c —sin z sin? t cos o cos
Y (©xy"(t) = )
4 j k
12 12
— —?smtcos t ?sm tcost 0] —
12 3t+24'2t t 12 t+24 t t 0
o cos Zsin”t cos z sin3 c sint cos?
144 144
= ———k(sin* t cos? t + sin? t cos* t)———(sm t cos? t)k

25

(YO x¥(®)-y7©) =
24

84 24 84
= (0) (? sint cos®t — ?sm3 t) + (0) (—?sm2 tcost + ?cos3 t) +

144
+ <_f (sin? t cos? t)) 0)=0

2

2

||]7(t) X W)(t)”2 = \/(0)2 + (0)%2 + ( 12454 (sin? t cos? t)) —

144>
= (E) sin* t cos* t

(t) =0

Answer provided by https://www.AssignmentExpert.com



https://www.assignmentexpert.com/

