Z)er;vm_/iveS:

ZﬂS‘/ Lime:

Pl = §(4) s 7 )7 bt L

/n-/?fr‘a /s ]

b b L b 5 b N
£F>({]JJ=(;;/4)J¥)i +(£(7/4)J¥)) + ([ hrd4)k
rif) =< W),/m, h(4) >

(in Vec/or Se//ih ) ;IS‘F/HJ-,Z: R(’l)/ - R(é)— R{ﬂ)
-7 7

R(4)=7(4)
We c/eua'/e ﬁ/‘/) = f F’/‘/)t/'/ {ina/e;im"/e Fw/(y?/‘a/)

thc/. Thum 0; fa/caﬁs b b

_é_;_)_(_: r(1)= 2cos 4 s {/-"4- 24 P
517’//)J1/= st - cas//"">+ LF LT = /?/é)
T 5L 2 =D —>
SF’/:‘)J-:Z: 2simd T cos ;4-7172/0 = zT’.a-;-J-/?'Z' = R (%)" R (O)

o



TVNB Yrame

7._
L\V)
\
-
N~
N
s
3
LX)
; Q
N <
N -
M"
AN
Ny
N
AN
|
|
N
b}

o C/ﬂ (748




Are Lenglh
curve C W'//l \/ZCJ'OV' @ZHCT'LOV)

j / F(t)=<Fl4), 904 Lt)> geded

L fJ'rm) + (f(”) +(h' (+))" C/—/
_éry_/é o) -//e Curve =f ,?‘/1‘),41{

A\

2(b)

7 r(a)




g Fld)=cos? T +sim yf-"{/é

F;mo/ /le arc /e7//; betweeu (4)9/ 9) awa/ ////0}277‘/
So/i

A 1) «,00>=7(0), <1 027>=7(27)

2) P(4)=-s; wd T 4cos °->+Z>

(l,a,tTr)G
2/—> = |r I/’I)’=\}(-<Sv‘wv‘)l-:—(casl-)2 w1 =)z
LT
= L= [ sTdt=23%T

o
e Qrc /Chi’/z ;.LMC’/:'OM: S[?‘)’:i ’l7>(u)lc/l/! -/uy/z a)r /Ae/D;ece
o3 the cuvve bedweeu

?’/ﬂ) anJ ?)['7‘)

EX'. F>[-/)=cos7[;’->+sl'w‘/ﬂ:> -J-'Z[>, 61=ﬂ, F:’mc/ /Ae e /871[4 ;unc.7/1'01//,

+ 4
ol st =T 1Rwldu=5 57 du =54
=> { = 'J’S,—LT Jpavaier. ay the

S - Cevve VviQ
Oue cau express via S [P =coesSx | + S;VIEJ' + R E ave Ze%/é




/4‘/ a /Do;w‘/ 7‘5(1‘) on C:
7(+)

uni 1 /ayew/ Vec-/ar —7:?4)‘—‘_"-'?(;)’)

//Dr:wci/m /) @_g[ narma/ vec topr /1’/'?4) = T({)
I T'(+)]

Ruk: Td)-TUt)=0  (sivce 1TADI=1 Sor all )

—_——
—_—

N T L Limarma/ t/ec/ar E7¥)= 72(7[)2(/17‘/11]
éT('/), /VH)) B(‘//} - "TWB Frame” -3 w#»;aawq/ vec fors

Y&

7
TNVB FYrawe




7?/")‘-‘ COS'IZE_)-F s, 1[/'_>+ 1,/ /_¢->. F"V'O/

>

—_ D
T)/V}B

=>
Flth)= st Pecost v £ I7H)] =

:7—2(‘/') ’-( S,M"[)-I-CD.S '[_)—I- ,E>)

> T =iz (-cost Tosint )

and |IT /1‘)/ =35 Jeeost) + (st = =

W) = 55 Tl)= - cos 7= sind 7

-siwt COS" 1
-cos F -sint O

B(4) = T/(4) x W)=+

- —9 /’~ -2
t

/ 4 (547l . T)



‘Fﬂ/‘ a /Dﬂiw‘tl p on C)

/)’sme -//mob{a?é /17>a"C/ E>
ropmal plare oF C at P

/D/ane '/Army[) T//T;
0560//&77/1'7 /o/qne
3 C 2f P

Rmk: $or a/o/ane cavve C,

/7[ is Fhe /o/ﬂk/e Cﬂw/a;m';y C.

Rmk: rl4) is i 1 e oscu/a/.'wyy /O/awe

———



g Find e/wm-/;ans oY wnormal and ascu/a/;zy /o/ave_c
Yor 7>/7l)=ca$7[7->+ s,'nvzoz7>+ L/Z> at P/O/ 7 @)

2

So/: P(O/ 'f) _'EI") corres/DauJS ‘/o 1/'—"%

4) norma//o/cme —/oaSSes -/Arayé p
has worwal vee ar T(I)
P(a}—{)l-_?_-) (o0 'us-;z V‘(‘F/)
XN

-
=<1, 01D
1 —{/x—a)+0/dv 1) +1(2-Z) =

ov —)(-I-Z— =0

2

z) 0$cq/a'/|y /o/cme — passes '/45/'074 &
bhas nowwal vec tor B(I)

Plo '/,I:‘:)
=<1,0 1>

} = 1(X-0) +0€7—{) +¢/£—1£)=0
oy X+2 ~-Z=p

&"ié' 73"/—/) 1S | in ‘//re oscu/a/.'way /O/cme

—_——



Ex: Pl)=<4 34 4>

—— P

Find 7: >§) 7Z /D(f 3/1)

2 -
Sa/= ( '{/ 3, {) Carr(y_ ‘/o 71- 7

Pid)= <2t 243 1> Fi)= <z, 47 05

73,/'{):(2 24> 3///,{) < ‘{D>

— 22,2,4D 2
TH)=222-¢2,%,4>

@ E>= F>'(»{) X F)”/'/) —narmq/ -/a 7SCL(/Q'/;y /D/ane

L <-4, 2 4>
> >P
o) 1 g
b=122
2 Yo

—
Bi1) =1~ T7 BEESE PR >

= -y .,.zJ +(3 L{)k =<=4,2,u4>

:-L(('{ w)i +(4- /2))0/+(-‘/ 2)/‘)

1L 2z 1
3373



_é:)ﬁ_-' /"—)(-/)'—‘ <3ce9$1[+4, 3s;m-/) oD

——

Fld)= <350t 5c054, 0> 7
(1) 3s/nT 3cosT, O }=>7—/_/)=<.g,‘w’})/c057£0>

A%,% X IF(4)] = 3
v | 7ol =< - Co 'l— iw% o
Cﬁ /x T—{:L) < cos ) pS )0>}=‘> /l—/D[-)l):T,/-'[)
IT(4)]=7

=S =D D

_ - - Y J 14 —
B({):T({}x /f//")l):/-s.‘n'/conl 0/ = k

~eost -t O



