



































































































































Curves in IR

Defn let ICIR be an interval A continuous curve in IR

is a continuous vectorvalued function

x ̅ I IR

ie AEI Ht Xlt Xn t EIR suchthat

every component function Xi t i containous i 1 h

egs 11 x ̅ 1 1 1R
x ̅ notincludedx ̅ It t t

y x
x t y t y x

Iii Of course parametric form of a line gives a curve

x ̅ It Ñ tÑ teta b

a t th c Ant tVn

Defu A cure x ̅ ab R is said to be

it closed if x ̅ a x ̅ b
Iii simple if x ̅ It x ̅ A for a t stab

exceptpossibly at tea tab
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a

closed notsimple notclosed simple

closed simple

simpleclosed cane

Thm let xl̅t Xlt tn tl Then

111 Lia A Exit is saXnlt

x'̅a fig x ̅ th x'̅t
exists existsh

provided limitsexist

Defn a tangent vectorof xl̅t at t a

x'̅a
Picture

iTNEecates 5cal



Physics If xC̅t displacement at time t

Then x'̅t velocity vector at time t

A acceleration recta

114 711 speed

eg IA cost suit O t 2T

I XY theunitcircle

i x'̅t C suit cost is thetangentvector

510 11,0 E velocity x'̅t faintest
a acceleration x ̅ f f cost sait

IAI
simple closed speed 114 11 1

eg x ̅ 1,0 R
y x1
x ̅ 1

xH̅

y x I

text 10,0
notincluded in thecave



Rules

Let xC̅t Jett be conves in IR CER be a constant

flt be a real valuedfunction Then
1 x ̅ A JAI x ̅ A JAI
2 CIA x'̅t
31 flt x ̅ A fit x ̅Al fit x'̅t

x ̅ t ICA x'̅t JA x ̅ It 5A
5 Fan 3

Ict IAI x ̅ A Ict x ̅A JA

Remark 31 4 5 are all called productrules

Arclength of aconvel

Let x ̅ It be a cave with x'̅t exists and continuous

Def Arclengthof x ̅ t for a t b is
s 5 11x ̅ All dt

Remark If x ̅A displacement at time t

then x'̅t velocity

1156311 speed

Sillitts Idt distance travelled



Ideaofthedefa from mathematician's pointofview

approximatethe cave bystraight

fiftha line segments

Ear

s E ICAM xC̅ti Eti best

E x'̅lti ti ti t fillifeldt
as
the
approximationgetbetter better

eg Helix

IIA cost sint t cave in 1R tETO.at

1,0 a Fuidthetangentline ofx ̅ at t I

my
b Findarclengthofthehelix

a O

Sohn a x ̅ It cost suit t

I'A C suit cert 1

i x'̅t 0 1 11 is the tangentvectorofx ̅
at t TI



Clearly ICT C 1 0,1T is a point onthe tangentline

The tangent line at t T is given by

Y t ICT EXIT Eta 6

1,0 D 0 1,1

lb 111 311 11 suit as't 12 E

arc length S S IIx4̅tIldt Edt

252T

Remark Arclength is independentof changeofparameters Proofomitted

Ex


