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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 ¥ = 4ax.
soln: Given ¥~ = 4ax (D

2
Let £ (at”,2at) e any noint on the parabola.

2yd—y— dq
Diff. w.rto ©» = dx
dy _2a
dx vy
, _2a
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y2 = ¥
2a 1
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The centre of curvature %Y at P is given by

2
X = X_yl[ﬂl
y

2

2088 =at’ +2a(1+1%)
=3at’ +2a

3at’ =x—2a

tz:f_za t:(fzajuz
3a = 3a .2

" 2ar =2at-2at(1+17) = 24t — 2at — 2ar’

I, POE:
y=-2at’ 3

Eliminating t from (2) and (3) we get,
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Squaring both sides, 274’
27 ay* = 4(X - 2a)’
“Locus of (%-)js  27ay" =4(x—2a)"

x_2 + y_z =1
2. Find the equation of the evolute of the ellipse a’ b

Soln: Let (@ c0s8,bsin0) he a0y noint on the ellipse

xa +y—2=1
a b (1)
2 2ydy _

Diff. w.rto *> we get a®> b® dx

dy —-b* x —b? x
x ay NTay

y a 'y

dy
(D-x-| =2
.dZy__bZ y() (dxj _y
: dXZ aZ y2 2
b* acosf

At (acos,bsinb) N= a® bsinf

b cosé@

a sind

1
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, bsin@—acos@(_b C?ng
o a sin@
= b?sin’ 6

_ —b?| absin? +abcos® 0
a’ ab?sin®o

_—-b* ab -b 1
a’® ab’sin*0 a* sin®e

—bcosO -b |
V =

Y2 =5

X » R
asin@ a- sin’ 0

The centre of curvature %Y at P is given by

2
X =X _yl(l*—iJ
Y,

—b cosf b* cos’ 0
- I+
a sin@ a-sin- @

=acos0 — - ]
a’sin’ 0
. b cos’ 0
:acosﬂ—acosessz(H?C?SzJ
a“sin” 0

2

. b
=acosO —acos@sin’ O ——cos’ 0
a

2

=acos 9(1 —sin® 6)7 b—cos3 0
a
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X=acos'@——cos’ 0
a
2 2
-b
ﬂf:a cos” 0
a
1 2
—y+ +Y
Y,
b*cos’ 6
I+———5—
a sin- 0

:b511’19+—b

C4’sin’ 0
2 3 2 2
:bsin9—a sin 9[1+b,,c?s, Qj
b a“sin“ @

~

— bsin0 —%—sin®*0 — bsin 0 cos> 0

2

=bsinO(1 —cos” (’E))—‘%_sin3 0

2
—bsin39—%sin39

Eliminating 9 from () and (2).

ax N
=cos’ 0

From (1), we get, @ —b

SNS COLLEGE OF TECHNOLOGY

(An Autonomous Institution)
Coimbatore-641035.

CINSTA T ONES

Evolute

()

Q)

23MAT101- MATRICES AND CALCULUS

Ms.Sunantha.D/AP/Maths SNSCT Page 5



aY L/\U?

ol SNS COLLEGE OF TECHNOLOGY

Li{; - 15; (An Autonomous Institution) VN 77O
o Coimbatore-641035.
UNIT 3- DIFFERENTIAL CALCULUS Evolute

ax v
c.cosO = (ﬁ}
a —b

— 1/3
sinf = (:byl]
Similarly, from (2) a —b
WKT cos’0+sin’0 =1
— 2/3 — 2/3
:{Lx)} +[ﬁ} =1
a —b a —b"

(af)ZIS .\ (7by)2f3 .
( 2_b2)2f'3 (az_bz)zﬂ

N (a)?)m + (—bf)m _ (az _bz)m

=

o / 2273
" Locus of (% 7)jg (@)™ +(by)™" = (“2 —b )
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