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. Radius of curvature of Polar curves r= f(0):

/2
(r2+r2)® ( dr azr)
2ri+r2-rr, where 7, ag’ 2 a6z

Example 9 Prove that for the cardioider=a ( 1 + cos 8),
£ is const.
Solution: Hérc r=a(l+cos @)
=rn=-a8Sinf and r,=-acosf
S 12+ r2 = a?[(1+ cosB)? + sin?8) = 2a® (1 + cos )

¥+ 2rf —rr? = a®[(1 + cos 0)* + 2sin®0 + cos (1 + cos 6)]

= 3a? (1 +cos @)

rz+r2)? Ba®(1+cosd)? g
o p? = (e%er) 7 =— - = =a* (1+cos 8)
(r2+2r12-rrz) 9a* (1+cos ) 9
= p2= 22,
Pi= 9
2 g ¢ ;
‘, -'[:_—z? which is a constant.

Example 10 Show that at the point of intersection of the curves
r=a @ and r 8 = a, the curvatures are in the ratio 3:1 (0 < 8< 2m)



Solution: The points of intersection of curvesr=a6 & r0 =aare
givenbya8?=aorf =+
Now for the curve r=a 8 we haver;=a and r, =0

/2
. _ [ (r24r2)’ ] _a(2v?)
At =dLip= | ety gugr 3 =
For the curver @ = a,
- 2a
I =5 and 1, =3
a?  a2\3/?
J2
_ |G+ %) [ (a+6)?
Alﬂ—il,p—m = e
LT i o 0=%1
B=11,
=2ﬂ\/i =p2

“ppipp= 3l

Example 11 Find the radius of curvature at any point (r, 8) of the curve
rm=a"cosmé

Solution: r™ =a™ cosm 8

= mlog r=mlog a + log cos m @

m sinm@ : .

= — I.L.
iy m-— (on differentiating w.r.t. 8)
St=z—rtanmé o (1)

)
Nown=—(rjtanm#@ + rmsec m#@)

=rtan°m@ -rmsec’m@ (from (1))



3/2
. (r2+r2tan?me)*/
pi= r2+2rftan?mé-rZtan?mo+rZmsec?mo

_ risecim@ _

"
" r2secZm@+rZmsecZm@ T m+1 secmé

Example 12 Show that the radius of curvature at the point (r, )

. r3
of the curve r’ cos2 @ = a’ is =

Solution: 1% = a®sec26

= 2rr; = 2a®sec 20 tan20
= n, =rtan2f

and 1, = 2r sec?@ + rytan26
=2rsec28 +rtan’2 8 (v“r=rtan28)

(rr+r2)*?

ri+ri-rr; P

Now p= ((r2+r?tan?20 ))3{2

T 2r? tan?2 6+4r2-r? (2sec?26+tan?28)

3/2
_ (r?sec?26) /
~ rp2(2tan?z0+1-2sec?20-tan?20)

__ risec328
risec?20

=rsec 260



Formula for polar Equation

»,
-

(i) Te find the rgdius of curvature for the polar curve = f(s),

(r:_‘_ rll ;

or, To prove the formula: p= RS TR where the symbol,

have their usual meaning. ' | '34)
I 1,1 fdr

Proof. We know that = =—-F,_-+-T dT) ()

Differentiating both sides with regard tu 9, we get

d dr .2 ar d*r
2.dp 2 r____( T
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Hence
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