UNIT 3- DIFFERENTIAL CALCULUS

Centre of Curvature:

SNS COLLEGE OF TECHNOLOGY -

(An Autonomous Institution) Y NS BNE
Coimbatore-641035.

Centre of Curvature

The centre of curvature of a curve Y = f (X)at a point P(X ¥) is denoted by C (X, ¥) and
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L Y2 )and
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y=y+ 1_"')&)
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X y?
1. Find the centre of ellipse EZ_JF bT 1 at (a,b) |
Soln:
X yE g
A
Givencurve: a° b

Point: P(a,b)

Differentiating (1) w.r.t ‘x’, we get

i2x+i2yﬂ=0

a’ b>  dx

dy _-x b

dx y a?
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dy (a,b)=__a.b2_£

X at b a a
-b
y=a
From (2),
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d?y _d [dy]

ax dx| dx]
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Consider a
(-bY a?+b*) 2a%-a’-b? a?-b?

X=a—t—ﬂ B =
a 2b ) 2a 2a
(a®+b*) 202 -a%-b® [(a®-b?)

y=b_|¢ 26 ) 2 =4( 2b
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UNIT 3- DIFFERENTIAL CALCULUS Centre of Curvature
a+br p-a
. X = y=
~. Centre of curvature C (X V) at P(a,b) is 2a 2b
X2 y2
2. Find the centre of curvature of hyperbola @°  b> ~ atthe point (a secf ,btand)
Soln:
X2 yZ B 1

Givencurve: a

Point: P(asecO ,btano)

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

s.Xx=aseco, _.__. > (2)

y=btand, ___ > (3) where 9 is the parameter.

d_x=asece tano ﬂzbsecze
do do
dy
dy_do __bsec’® _P 1 cos
dx dx asecOtan® a cosd sSin®
do
=_bcosec9
yl a

SR
-
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UNIT 3- DIFFERENTIAL CALCULUS Centre of Curvature
= geqt;cosece\l dlx
U )
do
b 1
=_(-cosecOcot0)_ *
a asecO tano
::g|f 1 cosd o cosO |
a Lsine sind sind J
_-b cos’ 0
a? sin®o
= " cot’o
yz a

Consider

b 2
1+ (J cosec’ 0 s o,
a —(a“ + b cosec” )
(1+y2) = —b 5 = beot’—6

L y J a—zcote
2

(b) (a2 +btgoixoée029 \

x =asecO +| 4 |cosecd |

‘a sin@! oS

)
b 1 I(a”b2 1 |
=asecO + - | sin- 0 l
Je |
)

L sin®@

—asecO + 1( a%sin%0 +b?
a cos*0

_a’cos’0 +a’sin?0 +b’
acos’0
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Similarly,

[a? +b? cosec®0 |
y =btan0 ﬂL beot0 J

1

sin%0 |
| b00339
sin°0

[

| a’ +b’

=b tand |

) sin® l(azsinze +b? —;

cos0 [ :

0
b cos

sin®

_ bsin® sin©

cos®  bcos® G[azsinze +b2]

_ b?sinB cos®6 —sind (a’sin*6 +b?)
bcos®0

b®sin® (1-sin®0)—a’sin®0 —b*sin@
bcos®0

b2 sin® —b?sin®0 —a’sin®0 —b?sind
bcos0
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—(@®+b?) sin’0
b cos®0

:_(ﬂ\| tan’0
(b
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