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Evolute

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 - =4dax.

Soln: Given '~ = 4ax .. (1)

2
Let£’(at”,2at) g any noint on the parabola.
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1 1
2at’

The centre of curvature (X-¥) at P is given by
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2at’ =2at —2at(l +f2) =2at —2at - 2at’

2
=2at+

IR, Pk
y=-2at" 3y

Eliminating t from (2) and (3) we get,

3/2
x—2a
y=-2a:
Y ( 3 )
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4 2
5= 2 3 (J_c 72a)
Squaring both sides, 27a

27 ay® = 4(x - 2a)’

.. Locus of (x,y) is 27 ay2 =4(x - 2“)3 ,

2
Xy
—2+—:1.

2
2. Find the equation of the evolute of the ellipse @ b’

Soln: Let (a€0s0.bsin0) e any point on the ellipse

x,,+y—=1
a’ b (D)
2x+2yd_y:O
Diff. w.r.to *» we get a?  b%dx
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i |
b*> acos@

2

At (acos0,bsin0) N= a” bsinf

_E cosO
a sin0
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bsinB—acosG[_b C?SGJ
o a sin@
V2= a’ b*sin’ 6

_ —b%[ absin?0 +abcos? 0 |

a’ L ab®sin®0 J

_—b* ab -b 1

a’ ab’sin®0 a’ sinde

_—bcos -b 1

-.~_,V]_ . y2=_' . 3
asin® ’ a’ sin’@

The centre of curvature &> Y at P is given by

NV SRV
LYy )

—b cosO b* cos’ 0
- 1+ 5
a sin@ a-sin- @
b 1

a’ sin’ 0

=qcosO—

. b*cos’ @
= acos@—acosBsin’ 6(1+7.52J
a sin" @
2

b

s 2 3

=acosf@ —acosfsin“ 0 ——cos 0
a

2

= acos 9(1 —sin’ 9)— b ost0
a
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a ()

b* cos’ 0
a’sin’ 6
b

a’sin’ 0

1+
=hsin0 +

=hsin@ —

a’ sin36‘[ b* cos’ 6‘)
42
a-sin- 0

2

=bhsin6 —%singﬂ—bsinﬁcoszﬂ

2

_bsina(l—cosza)—%sinw

Q)

Eliminating 9 from (1) and (2).

@ cos’ 6
From (1), we get, @ — b
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— 1/3
-.cosO = {jafxz]
a —-b

—b — 1/3
Sil’lg = [2};2}
Similarly, from (2) a”—b

WKT cos’0+sin’0=1

— 2/3 — 2/3
Z{M} +[ﬁ} -1
a —b a —b°
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(ax)” | by)" |
b

( 2_b2)2f3 (az— 2)213 =
= (gf)z"3 +(—b)7)2’;3 :(a2 —bl)m

/ ,\/3
- Locus of (5:7)jg (@)™ +(by)™" = (az —b‘)

=
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