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UNIT 3- DIFFERENTIAL CALCULUS Circle of Curvature

Circle of Curvature:

The circle of curvature of a curve Y = F(X)at a point P(X:¥) with the centre of curvature,
C (X, ¥) and radius curvature 2 is

(x=X)*+(y-y)* = p°
1. Find the circle of curvature of the curve x3 + y3 = 3axy at the
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Soln :
Given x3 + y3 = 3axy .. (1)

Differentiating (1) w.r.to. ‘x’, we get
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From (2), e 0% = ax)?
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~ The centre of curvature
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2
X = x—y1[1+yl J
Y,
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2 —-32 16
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2 —-32 16

=~ The required circle of curvature is

(-0 0 (o 22y = (222

16 16 16
21a 432a?
. 2 2y =
i.e., (x*+y%) 3 (x+y)+ 178 0

aa
2. Find the circle of curvature of the curve \/;“L\/; =/a at the point (4 ’ 4}

Soln:

Given curve: Ix+fy=va _ 1)

23
Point: 4 4

Centre of curvature C (X, ),

2
X =X —yl(—1+ Y1 J
Y2

2
7=y+{—1+y1 J
Y,
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From (1),

\/;JF\N =vJa = Differentiate w.r.to. X

& (P dy)=4 (Va)

Ly
2 2 dx
5 5
Lo xEyE
dx y% X2
1) 2-
at 44 dx
Y1=1
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We know that
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a2
2

P
P=73

From (2), we have

) Ly sy _(aY
4 4 V2
3. Find the equation of the circle of curvature at (¢: €)on Xy=C".

Soln:

2
Given curve: XY=C —> (1)

Point: P(c, ¢)

Centre of curvature € (X, ¥),

2
y

2

2
7=y+(ﬂJ oGy _dYy
Y where ?

From (1),

Xy = c?

T )=Lc2)

a7 dx

xﬂ+ y@@)=0
dx
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dy_-¢c__4
At P, c) dx ¢

dZy:_{c(—n—(c)‘

2

~ At P o) dx? c i
2C
T
2
Y, = E
, LD 2
1+y; ~ E = E_
Consider Y2 C C

X=c—(-1) (c)=2c
y=c+c=2cC
We know that

L+ y2 )"
Y,
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P Geen)r % X%

2
. at P(c,C) c
:2\/§><E
2
—c\2
s p=c2

“ (2) becomes

(x—2cf +(y-2cf =(cv2f
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