
MAT203 : Multivariable Calculus Lecture 7
-

Plane curves (H = (x(H
, y(t) , )-

since

Let us restrict further to let objects
consider our curve to be the are visualized

in 34 .

graph of a function

F-- ..
y
= f(x)

e ( = (t
,
f(t)
,
0)

t
H =

= (1
,
f'(

,
07

H =

"

1) = (0
,
7"(t), 0)

-
VCH

= /15111 = It 'A

⑪



Unit taugeht vector :

-> I
TH

=

I
= -all , 7' , 0)VI 1 +(f

Curvature

k(t) == 4/2
2

(1 +11(
since

i jx - I I fl = 1" .

o f" I
- 10 , 0,

1"(

Binormal vector

remember H =
+ kv2

Thus
=>

B =
x

-x = k v 5 Exall

Thus = I iall
I



Normal rector

I = x

=2 x =syn(f")Yx0)
If"I IfY2

-xz1") I I2I

syn(8") (-1'i , 1 , 0)--

-1 + (1)2

What is this ? I = ! rutatte1I y = f(x)Es I
-

directed in
I'so o = sqnfle

concave direction

I
In opposite cuse - f"co~1

⑬



Thus we found :

(H) = (t, f(t , 07

k(H=
3/2

(1 + (k)2

M = syn /f" (H) ( - ='N
,

1
, 0)-

#I'R

Example : f(H = +
2

2
k(t) I -

x1 + y+2)"'z

(H I - It
,

1, 0
-

#
ene

⑭



rcircle

f(H
= Fit ·

I M
↑

"

..⑭r->
Oscular circle : crrche whou center Fits is

on the like through (e) in the direction

of CH i
. ec

/

Eit = It +I
The equation

1 - E 1411 = &H)
-

equation for osculating circle

⑤



radius -

MI exactly radius
of curvature

radius<
radius ofcurvathe
I
tangentcircle
↓

dist between paralpola and circle
,

decreases like square of dist.

entirely above parabola .

osculating circle
:

on one side ,
it is

over parabola . On other ,
it is under .

distance to parabola behaves as the

I-cube of the distance


