MTH101: Solution of Practice Exercise
Lecture No.20: Derivatives of Logarithmic and Exponential
Functions

Q.No.1
Differentiate: y=(5- x)&.

.ody In(5—x) Jx N
Answer: &_( e _(5—X)J'(5_ )

Solution:
y=(5-x)",
taking log on both sides ,
=Iny=vx In(5-x) (-:Inm”:nlnm),

Q.No.2
8
Differentiate Y =(COS X) " with respectto 'x'.

j(cos x)™

8xsin x
COoS X

Answer: % = (8 In(cosx)—
X

Solution:



y =(cosx)™,
taking log on both sides,
= Iny =(8x)In(cosx),

= 1dy =8.In(cosx)

y dx (cosx
:ﬂ:(s In(cos X)_8xsm Xj.y,
dx COS X

= % = (8 In(cos x) - 8xsin Xj(cos x)8X .

Q.No.3
in5
Differentiate Y = X" with respect to 'x'.

Answer: % =(5(COS5X).|n(X)+ Sinsxj(XS‘“SX)

X

Solution:
y =X
Taking log on both sides ,

= Iny =(sin5x)In(x),

sin5x

:>ld—y 5(cos5x).In(x)+ 1.(sin5x),

X
_y ( c0s5x). sm5xj.y,
dx X
_y ( cos5x). SmSXj(XS‘”SX).
X
Q.No.4

Busd
Differentiate Y =X € X+

Answer: gy o 31+ 3yp ¥+
X

Solution:

+#).(—sin x).(8x), ( %(In X)==

( Inm" =nlin m),

X

( Inm" =nin m) ,

(;jx(ln X) =

d
dx

; —(cos x)=—sinx ]

; —(sinx)=cosx ) :

X ' dx



= @ _ e ¥+ xe 3X+41(3x +4),
dx dx
— d_y —e 3x+4+ 3xe 3x+4 i
dx
Q.No.5
Find the derivative of the function y =In(2+x>) with respect to 'x".
4
Answer: ¥ __ X
dx (2+x7)
Solution:
y=In(2+x°),

now taking the derivative of the function on both sides ,

dy _ i{In(2+ x°)},
dx

dx

y__1 - i(2+x5),
dx (2+x7) dx

dy 1 4
—= 0+5x%),
dx (2+x5)( )
dy  5x*

X (2+X)



