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UNIT 3- DIFFERENTIAL CALCULUS Evolute
Definition:

The locus of centre of curvature of a given curve is called the evolute of the curve.

The given curve is called an involute of the evolute.

In fact, for the evolute there are many involutes.
1. Find the equation of the evolute of the parabola y* = 4ax.
Soln: Given y? = 4ax (D

Let P (at?, 2at) be any point on the parabola.

dy

Diff. w.rto x, 2y—=4a
dx
dy _2a
dx vy
, _2a
oy
d’y _-2a dy
dx? y? dx
—4a?
y2 y3
2a 1
- At(at?,2at) y,= — ==
( ) Y ot 1

_ 4 -1
V2= (2at)’  2at®

1 1
t 2at®
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The centre of curvature (X, y) at P is given by

- =at’ +2a(+t?)
 2at®

=3at? +2a

3at’ =x-2a

__2 7 _ 1/2
2 =X a:t:(x Zaj .(2)
3a 3a

| =2at-— 2at(L+t?) = 2at — 2at — 2at®

y=-2at’...(3)

Eliminating t from (2) and (3) we get,
x-2a)"’

y=-2a-

’ ( 3a J

2
Squaring both sides, y’ da (x-2a)

27 ay’ = 4(X - 2a)°
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. Locus of (X,y)is  27ay’=4(x-2a)®,

2 2
2. Find the equation of the evolute of the ellipse X—2+ Y =1

b
Soln: Let P(acos @,bsin &) be any point on the ellipse
X2

2
v 21

2

QD
(o

Diff. w.r.to x, we get 2_>2<+ﬂd_y_

b2 dx
dy —-b?* x —b® x
dx a° vy a~ 'y
dy
. 1 —X-| =
ary pr VO (de i
Tdx? a? y? R
b? acosé
At (acos@,bsin @), y,=—— - —
( ) % a’ bsin o
b cos@
VYi=—7"——~
a sin@
bsin &—acos —bcosé’j
B E a siné
Vo=~ 32 b%sin? @
_ —b?| absin? &+abcos® &
a’ ab?sin®o
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Evolute
-b* ab -b 1
a’ ab’sin®0 a? sin®e
y, = —bcosd _—b 1
1 asing 7?7 a? sinfe

The centre of curvature (X, y) at P is given by

2
X = x—yl(:Lerl ]
Yo

—b cos® b?cos? 6
; I+
_ acost a siné a’sin?o
B b 1

a’sin®o

2 2
= acos @ —acosgsin 6{1+b20.i20j
a“sin-é

i h?
=acosd—acosdsin?f——cos’ o
a

2

=acos 49(1—sin ? 6’)—%0053 0

bZ
X=acos®0——cos® 0

. )
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b?cos? 6
l+4757777

a‘sin“ @
B b

a’sino

=bsin 6+

=bsin -

a’sin® H(1+ b2 cos? 0}
a’sin?e

2
=bsin 9—%sin3 6 —bsin Ocos® 0

2
=bsin 9(1—cos 0)—%sin3 0
aZ
:bsinse—Fsin%?

2 Rh2
:yz—%sinse .. (2

Eliminating ¢ from (1) and (2).

3
=Cc0s° @
a’—b?

ax 1/3
..cos@ = (mj

_ b — \1l/3
Similarly, from (2) sin 6= (—az zzj

From (1), we get,

WKT cos’@+sin?0=1
2/3 2/3
(ax) by
»|a%] )
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—\2/3 —\2/3
@ Cbyf®

- Locus of (x,y)is (ax)*"® +(by)*" = (a2 —bz)ﬂ3
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