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UNIT 3- DIFFERENTIAL CALCULUS Centre of Curvature

Centre of Curvature:

The centre of curvature of a curve y = f (x)ata point P(x, y) is denoted by C (X, y) and

1+vy,’
7:X_y1( - J and
Y,

2
7=y+{—1+y1 J
Y,

2 y2
?‘Fb—zzl at (a,b).

1. Find the centre of ellipse

Soln:
2 2
Given curve: %+g—2:1 ----- > (D)
Point: P (a,b)
Differentiating (1) w.r.t ‘x’, we get
1 1 dy
2X+—2y—=0
2 07 Y
dy —x b?
L = . __  mdaea > 2
dx a’ @
Y @by-"2.0 b
dx ’ 2
-b
y=—-
a
From (2),
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_d|=x b
dx| y a®

_—h*dix
a’® dx|y

d’y —b? b_a(_b)
at P (a,b) = a

dx? al b2
2
Y2 T a2
. 2
2 1+(j 2 2 2 2
Consider =+ Y1 — a) _a'+b :—(a +b)
Y, -2b -2b +2b
aZ

)_(_a_(—_bj a’+b®) 2a*-a’-b®> a’-b’
a 2b 2a 2a

Vb a’+b*|_2b*-a’-b*> (a’-b?
Y 2 2 2

a’ +b? y_bz—a2
2a 2b

.. Centre of curvature C (X, y)at P(a,b) is X =

23MAT101- MATRICES AND CALCULUS Ms.V.Sandhya/AP/Maths SNSCT Page 2



ey 3 SNS COLLEGE OF TECHNOLOGY

[ ]

e 237 (An Autonomous Institution) ST
I Coimbatore-641035.
UNIT 3- DIFFERENTIAL CALCULUS Centre of Curvature
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2. Find the centre of curvature of hyperbola — —<— =1 at the point (a sec@,btan ) .
a~ b
Soln:
2 2
. X° y
Givencurve: —+—=1 - > (1
a’> b’ @

Point: P (a secéd,btan8)

Here given point is the parametric representation of (1).
S.X=asecl, ---- > (2)

y =btan @, ----- > (3) where @ is the parameter.

ﬁzasecetana, Y _psec g
do de
dy
dy do _ bsec’6 b 1 cos6
dx dX asecOtan® a cos® sin@
do
b
ylzgcosece

doldx) dx

dzy: d (dyj_d_@
dx> dé\dx

d (b j 1
=—|—cosecl |-—
do\a dx
do

=9(— cosechot@)-;
a asechtand
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UNIT 3- DIFFERENTIAL CALCULUS Centre of Curvature

-bl 1 cos@ cosé
=—| = > 0SS0 - —
a“|sin@ sing Sin @

_ —bcos’0
a’ sin®o

-b
Y, :a—zcotse

Consider

b)’ )
1 cosec” 0
[1+yf]: +(aj _ —(a® +b*cosec’ 6)

— 3
Y, —Ecoﬁ 0 bcot® o
a

o b a® +b?cosec’ @
- X=asecd+| — |cosect 3
a bcot® &

2 2

sin? @
=asecld+—-— 3
a sind cos° @

b
sin®o

l(azsin20+b2j
=asecOd+—| ————
a cos® &

_a’cos’@+a’sin’ 6+b?
acos’6

2 2
)_(:(a +b Jsec3¢9
a
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Similarly,

2 2 2
y:btane—{a +b“ cosec 6’}

bcot® @

sin@ |a’sin?6+b?

=b

cosé b cos’ @
sin @
B bsin 8 B sin 6

- [a?sin? 6+ b?]

cosé  bcos® @

_ b?sin Ocos® 6 —sin O(a’sin* 0 +b?)
bcos® @

_b*singo(1-sin?P)—a’sin®H—b’sin 6
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bcos® @

_ b’sin@-b’sin®H—a’sin®O—b’sin
bcos® @

_ —(a*+b?*) sin®e
b cos® 6

2 2
yz—(a ;b jtan%?

b ]
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Centre of Curvature
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