Derivatives of Logarithmic Function

Q.1. If y = eXlog x, find dy/dx at x = 1.

Solution: 1

We have, y = eX log x

Therefore, dy/dx = eX. d/dx(log x) + log x. d/dx(eX)
=ex.1l/x + log x . eX

= eX (1/x + log x)

Therefore, [dy/dx] x =1 = el (1/1 + log 1)

= €.

Q.2. If y = eXlog tan 2x, find dy / dx .

Solution : 2
We have, y = eX. log (tan 2x) ,

dy /dx = eX . d/dx{log (tan 2x)}+ log (tan 2x) . d/dx (&%)

eX {1/tan 2x . sec2 2x . 2}+ log (tan 2x) . eX

eX {(2 sec 2 2x) / tan 2x}+ eX . log (tan 2x)

2 eX {1/ (sin 2x cos 2x)}+ e€X log (tan 2x)
=2 eX {2/ (2 sin 2x cos 2x)}+ eX log (tan 2x)

= 4 e X / sin 4x + eX log (tan 2x)

eX {4 cosec 4x + log (tan 2x)}.



Q.3.If y = log V{(1 - cos x) / (1 + cos x)}, find dy / dx.

Solution : 3

y = log V{(1 - cos x) / (1 + cos x)}

= (1/2) log {(1 - cos x) / (1 + cos x)}

= (1/2) {log (1 - cos x) - log (1 + cos x)

Hence, dy/dx = (1/2) [sin x / (1 = cos X) + sin x / (1 + cos x)]
=(sinx/2)[1/(1-cosx)+ 1/ (1 + cos x)]

= (sinx/2) [(1 + cos x + 1 - cos x) / (1 - cos? x)]

= (sin x / 2)[2 / (1 - cos2x)]

= (sin x / 2).(2/sin? x)

=1/ sin x = cosec x .

Q.4.If y = - cot? (x/2) - 2 log sin (x/2) , prove that : dy/dx = cot3 (x/2) .

Solution : 4

y = - cot? (x/2) - 2 log sin (x/2)

= - {cot (x/2)}2 - 2 log sin (x/2)

Hence , dy / dx = — 2 cot (x/2) {- cosec? (x/2)}x1/2 - 2 / sin (x/2) x cos (x/2) x 1/2
= cot (x/2) cosec?(x/2) - cot (x/2)

= cot (x/2) [cosec? (x/2) - 1]

= cot (x/2) . cot? (x/2) = cot 3 (x/2) . [Proved.]

Q.5. If y = log (tan x) , find dy / dx.



Solution : 5
y = log (tan x) => dy / dx = (1/tan x) . d / dx (tan x)
= (1 /tan x) . sec? x

= CO0SeC X X secC X.

Q.6. If y = log (sec x + tan x) , find dy / dx .

Solution : 6

y =log (sec x + tan x) =>dy /dx =1/ (sec x + tan x). d / dx (sec x + tan x)
= (sec x tan x + sec2x) / (sec x + tan x)

= {sec x (sec x + tan x)}/ (sec x + tan x)

= SecC X.

Q.7.Ify=logtan(n/4 + x/ 2), find dy / dx.

Solution : 7

y=logtan(n/4 + x/ 2)

Thendy/dx =d/dx[logtan (n/4 + x/ 2)]
=[1/tan(n/4+x/2)].d/dx[tan(n/ 4 + x/ 2)]
=[1/tan(n/4+x/2)].sec2(n/4+x/2).d/dx(n/4+x/2)
=[sec2(n/4+x/2)/tan(n/4+x/2)].(1/2)
=1/[2sin(n/4+x/2)cos(n/4+ x/2)

=1/sin(n/2+x)=1/cosx =secXx.

Q.8. Differentiate x tan x loggs x w.r.t. x.



Solution : 8

Let y = x tan x logs X,

Then dy/dx = x tan x. d/dx (logs x) + logs x .d/dx (x tan x)

X tan x . 1/x logs + logs x (x . sec? x + tan x .1)

tan x/logs + (x sec? x + tan x) logg x.



