A curve is defined as r(¢)=[a cost, a sint, ct], Please find u(s), where s is the arc length and u(s) is
the unit tangent vector; K(s), where k(s) is the curvature of the curve; p(s), where p(s) is the unit

principle normal vector; b(s), where b(s) is the unit binormal vector; T(s), where 1(s) is the torsion

of the curve. [96 BEFF 17K 4(b)(c)(d)(e)(D)]

[f#]v=F=—asinfi+acostj+ck =vu=>v=+a’ +c>,v=0
t t S
s=Ivdt=[\/a2+czdt=t at+cl ot=—

0 0 Na’+c’
u_V_ —asint . acost c

i+ jt+ k
v \/c12+c2 \/az+c2 \/c12+c2

1 s s
va® +¢c? Va' +c? Na’ +¢c?
a=F=—acosti—asintj=vu+x’p=x(a’ +c*)p= ¥ =asinfi—acostj
i j k

FXF=|—asint acost c|=xv’b=>acsinfi—accostj+a’k =xv’b

(—asin i+acos j+ck)

—acost —asint 0

K’ :\/(acsint)2 +(=accost): +(a?)? =va’c +a* =aa® +¢° > K=—F—7
a’+c

. . a
R Aa:—acosti—asintj=———-(a’ +c*)p
a’+c

. s .. s .
P =—costi—sintj=—cos ———i—sin———j

Nat+¢? a’ +c?

_(FFY¥) _ a’c ¢
[¥xi)? a’(a’+c?) a’+c’
i j k
b=ux S sint acost L (csinti—ccostj+ ak)
= = —a a cl= c —c a
P a’+c? va'+¢? :
—cost —sint 0
1 . s . s .
= —(cSin———=1—-ccos————=j+ak)
a’+c? a’+c’ Va*+c?



