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De-\: A Vec-l:w-—\lotluec? 'ch"ln'of\ s A fuqctl'on ,;1( {he —forw\

r(t) = fmf + j(t)j + bk = Cf), g6y, W(t) >

wheve the €owpon eat fmctions -F,j,l. are real volued functions
l

* A vector-velued )Cw\dim refresm'ls A Curv@ a S‘che,

For onwP\e y

Fley= ¢2-t 3+t ,3+2t> re,nesvn{r o line

b ) = ¢ost, St 0¢ te2n  (in two divensions )

?erreS'en'ls the unt aircle
J

7(-(—): Cuost , sint, £ > represeq'is Q t\ell'x

(-
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¢ Livd ’ derivative , fn{@ﬁ"‘-' (J?fl'ﬂ(.{e/l'f\dﬂfl'n;’fe) ‘Fdr vector-ye ’UED' -{"wc‘('-'o'l.S:

PO fhose on each thrmeﬁ‘(: l



Ex b <4-1, 24 -1, 1=

-—— > =<0, |
1= t-

- -t
o, sint, tets = ot mt, e tat(-eh) D>
dt

§ t, sint>dt
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(‘:‘;"Lg"‘Cl ,—Cost+C2>
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! 2 . - v 2! |
j ZE, Sint 2dt = <—§-'tl . —-Gos'tl >
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* FrooQuc‘L' rules 'F" derivedive

Q—Hmmt)) = 1) w4 + fity u'iey
lfn =38 &
d

—

P aW)) = Pl dw + P2’

;‘i—( rit)x ﬁ(t)) = F'(4) x i + Fly xT'(t)
. Clxcin rules

%\U‘Mm)):— 9 (Fw)- §1) . "'(F(ﬂ)) = F(fn) 1)

. \AIQ (.n Frao{S : -F\:r e)caMP[C ,

FA)-F(t) = p for ang T &> 7)) s onstant in +

v & S 2 - i - 2 - ) .._) - ._\/
Proo E(ur(t)u )— (7w 1)) = Pl P8 + Pro- P4

—
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: Geomctn'c wean(«j of vy - {G«\ﬂe«’( vector
Flteth) = 7 (L)

PO ) = i
/ h>0 h

P (foth)

Fito)

Def  The unit temgeat vectr of a (urve r(t) s

= t (%)
)=
T Il 7' (8|

(d?{:&& —fw t values ‘cor which ?/('b) #— 6)
Ex Find unit tengent vechor {ov r(t) =t (, + fw'tj + 3¢
Flt)= (~sat, ost, £t>

WP N = (ot s (s ) + (58)2 = [ 1+ 3%

IH:)_ —— {(—snt,cst. [t >

\h+3 61’

. A Curve ?({) V"aj LAVQ ‘.\'qjsla\r;‘tj a'(- ,‘)'I,( ""l’\?be ?l(_t)zo
For @w-ple ,  7(t)= <t3/ > vt = ¢31t 2>
¢ '

I p x Y F(t) =5 when t= 0




3.3 Arclengtn

———

.\;:bv Tkh Avclenj'}k o-F a Curve ;‘H) “fVM t=t,

-‘w’m / r(t) 1o 1=ty

‘- 1,
5= J I llat = Jf [+ gt nw® St
‘L| !

whee P = (LW, 9(t) Wb >
E.: Av(l!ns{'(‘l 0'[' f('t) = <Db$'t , it .2_l:> 'FrDH .’:: O b +=2T

Flt)= ¢=siet, st , 2 >

“ F’H-,)": 1(-s.'n{-,)1+(cost-)2+2l = [c

2N 27
‘zjo (s ot =J’§+\ L =132
t=o

)
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3.4 Motion i space

One can use a vector-valued fuf\ction F£) to describe the

potion of a Far‘h'c(e i~ space : its position ot e t s Flt)

|

Flt) '

Tis veloch $ viE)=FY)

Tts speed s N T()]]

lts acceleration LS

T l4o) alt)=v'14) = 1)



Ex The position of a weving particle )= ts(3t)7 + 26 +h
F\':\OQ UQ\DL‘.("j ,Sr?d, acce|eration

(Peed = \/(__3 ‘:n(?t))z.l. 5



