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LECTURE 29

* recall the veloci+y wrt tis v(#)= r/(+)

B v(t) 1S e inStantaneous rate of thange of arc
\enan wrt
* therefore | AS/yt s called +he Speed of +he particle

" v(t) = dST()

* Speed i3 also the majnimae, of v(+), +thatis, llv(:ll

éTH’é‘(;iKEM > I the posSition of a Particle wrt € (s r(t),
and S 15 an arc length paramettr; yinen
_ d?s 2
o) = 21_5)
olt'lT(+)+ H(t)(m N(t)

* basically means +hat a(+) lies in He plane
of T(+) and N(t) Ondis alweys Ovthnggonal o Bt)

|EfXAﬁPLE > Prove the above thegvam.

v(t)= ‘15 T(4) we know T/(+) = I T/(R)\ N (t)

vV (t) = ol’s
OH'

.l.
vi(t)= %l_;’ HED =

T(4) |
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Sifice W K(+) and ([ rf( €)= 4

Know r/(+\ ) at
S (e ji
ATENE T T(+) 1 (%_i) R(H) N(t) m.

a(t) is always orthogenal 19 B(+) and lies in
the plane of N(t) “and T(t)

2 2
. netation : a; ° %3; Ay K (4)
1(6)7 0, (DTt Ry(IA(H

ﬁ”" ‘(%REM : 1f a particle Wa  poSition of r(t) , then
nt each time £, the vechors v, o, and

Sealars K, a1, Ay ave velated by

v.a O 1z [lvxall K = llv xall

aT= e

N
el v ivii

|EX’A.I\7IPLE > Prove the above HNhdvum,
|

0D AT T ray N(+)

A-T=a T T ta,nN T = acltl*-a;



_ llvxall
2| A I°
) By Il vil

axT= a;7T*xT tanNxT = p+ g(4)= B(+)
MEpIRSEdED

we . B(t)= —50
Know Hr/(+) *x ()|
o M "“” Ay (+)N(+) >
Sl AR
= [Hvxall - CHE
Aw '/WH’Q W Ay~ (%‘{,) R(+)
apz v xall g o = [ VT KRit)
(1 vil
Wrfxrll _ lvxel
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