12, Session : Curves anwd Motlon oy Sfpou;e T

( Def. A parapmetric curye in 2D -Space consists of
three equm‘:z‘om

X= @), y=49&) , 2= h(¢)
where 'F(t‘:llg(w‘:) and L) are comtivumons functious

detined ou 4w wterval L. The corresponding  Carve
Is the set ot pat‘uts
{ y,2) | x=+&),9=4001, 2=hte) for some teT}.
2 A

A curve vy
( ( ) 3D -space

— =Y

X'r

Ex. Parametric 9?‘1&.'6?0113 tor e Line
X=X, +tat , y= y,+bt ) 2= z,+tct
2/ A Llvie in

3D~ Space

( )7 ( (K)L/C\:t’o’)
x /

Ex. The helix
X = cos(€) , 3: St‘h(‘b)) 2=t

b}x Ceos @), stu(E))

. B &




0 Det. TFR) = (—F(f),j(f),h(w‘:)) ,tel s called

o vector Function

Geometric itnterp retatdlon

2/

Fa

t s the time.,

F(+) 15 the position vector
re “ for o ?m‘w& Wtava:f) DLLomf)

‘;9 o. Curve C~

X

Dterentiation ot vector Ffunctions

Det. Lt T = (Lim 45, Lim 9(6); Lim h())
t = a t-a t-oa t-oa
Def. The dercvative r'(£) of the vector
function r(t) s the Limit
P (t+At) =¥ ()

Y'(t) = Lim At
At—=>o0 :

provided that thies limit exists.

'Remark : T+ FUEY£ETD | then T'®E) is a
tavnjew(: vector to the curve C at the pocint
Wi th fFOJH:L‘aM vector T"(?‘:).
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C F’@mt—\—?(i)
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) P (++ at) - P ()
At

ZE+AL)

>y

X
) Theoremn : TE the coordinate functions of
() = (£ ) 9@), LW(£)) are ditferevtiable , then

P = (H18), 910, ).

,Proo*l:: N
P (+A0) - F ()
Pl = Lim AT
At —=o
(£ (6448, g (E+at), hE+AD)) = (£, 9(8), h ()
= liwm N
At
At =0 o
flraty-£(8)  qirat)-g)  hixab) —hl)
= Lim < At M At At
at 2o ) )
- P ta) -T®) o+ A) -9 (£) h++ot)-hit)
= (HM At ) LCVV\ - t , Ll\.VV\ At
aAt=>0 At-o ot >0
= (+'wr,9'®), W' (£)). g.e.d.
Ex.

Py = (2¢+1, 3t , ~t?+5¢) =2
Py (2,3, -2t+5)



Ex, ¥ = (coj(#:), s (4) +) =
FHUE) = (=sind), cos@), 1),

For t=0 we have

Y (o) = (cos(0) ,siu(o), 0) = (1,0,0)

T = (=50, cos(a), 1) = (o,0,1)
Tl’)ms) (O)(}l) (s a '/:anjéh‘t vector to the hellx

at the polnt (1,0,0).

Theorenn @ Let A(E) and V(&) be difterentiable

vector functions ) £(t) a ditfereutiable Fuuncteon
amd C o Scalar. [hen

(1) () + V&) : AU+ V(D

(2) (cR®) = c&'(®

(2) (+BOREND = { HOR @) + FHOR ()

(4) (R ¥ ) = 1'e)e V() + RV (i)
() (REIXVE®) = D) x V) + 7)) x v ' (t)

Proot ot (4 :

W@ = (w,¢),n, &), u3 (&) , VIO =(v, (£), v, (), ().
3

KE)e V) = S ni®) v, & =

«
L=

() 7 @) = 3 (4 ) ) + e (v (9)
L-—l

Z w; (£)v, (t) + Zu. (v, ()

=

< LB V() + W) V() q.e.d.
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