Find j—‘; of the functionsin, (cos x )” = (cosy )*

Given

(cosx)” = (cosy)*

Taking log both sides
log (cos x)” = log (cos y)*

y .log (cos x) = x.log(cos y) (Aslog(a®) = b .log a)

Differentiating both sides w.r. t. x.

d(y .log(cosx))  d(x.log(cosy))
dx B dx




d(y.log (cos x))
dx

Using product Rule

As (uv) = u'v + v'u

d(y) d(log (cos x))

= .logcosx + .
dx 5 dx Y
dy 1 d(cos x)

= — .logcosx + . .
dx COS X dx
dy 1

= — .logcosx + .(—sinx).
dx 5 COS X ( ) Y
dy 1 s (— sin x)

= — ,logcosx + —m8 .
dx 5 COS X
dy

= — .logcosx —tanx.y



d(x.log(cosy))
dx

Using product Rule

As (uwv) = uv + vu

= a(x) logcosy + d(log (cosy)) "
dx dx

1 d(cosy)

= logcosy + . X
5 Y cos y dx
= logcosy + - dposy) @
=Ry cosy  dx dy
1 d(cosy) dy
= logcosy + :

cosy  dy dx



1 , d
. (—siny). i

cCOSy dx

= logcosy +

d
= logcosy + —tany . x. é

Now ,

d(y.log(cosx))  d(x.log(cosy))
dx B dx




dy dy
— logcosx—tanx.y = logcosy—1tany . x. —

dx dx
dy dy
= logcosx —y. tanx = logcosy—x. tany . e
acd 1 + Xt e 1 + yt

7. 10gcosx +xtan —— = logcosy + y tanx

dy

e (logcosx +xtany) = logcosy+ y tanx

dy _ logcosy+ y tanx

dx log cos x + xtan y



