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UNIT 3- DIFFERENTIAL CALCULUS Centre of Curvature

Centre of Curvature:

The centre of curvature of a curve Y = T (X)at a point P(X, ¥) is denoted by € (X, ¥) and
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Soln:

X2
_ =7t
Given curve: a

Point: P (a,b)

Differentiating (1) w.r.t °X’, we get

From (2),
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)_(_a2+b2 y_b2—a2
. Centre of curvature C (X, ¥) at P(a,b) js 2a | 2b
Xy,
2. Find the centre of curvature of hyperbola a> b at the point (& secd,btang)
Soln:
2 2
X—2 + y—2 =1
Givencurve: " b™ . > (1)

point: P(asecd,btano)

Here given point is the parametric representation of (1).

S.X=asecH, _____ > (2)
y=btand, .5 (3) where & is the parameter.

ax _ a secdtand, ﬂz bsec? @
dé dé

dy
dy do_ bsec’6 b 1 cosé
dx dx asecOtan® a cos® sino
do
:Ecosece
Y1 a

oy (8) 0
dx?* deldx) dx
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- b a’+b?cosec’
X =asecd+ | — |cosecd 3
. a bcot® 4
2 2
b sin? @
=asecld +—-— 3
a siné cos’ ¢
b'#
sin® @

1(a25in29+b2]
=asecOo+—| —————
a cos’ @

_a’cos’O+a’sin? 0+’
acos’ ¢
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Similarly,
2 2 2
y =btand - a‘+b cossec 0
bcot’ @
a’+b? !
=btanéd - sin“ ¢
bcos39
sin®og

_pSiné a’sin’ 0 +b?

cosé bcos3 6
sin@
_bsing  sing

-~ [a2 sin” @ +b’

cosd bcos’e
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_ —(@*+b%* sin®e
b cos®é
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