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Q1.

Answer :

1

Lety =x* (1)

Taking log on both sides,
1
logy =logx~

1
= logy =—logx [ loga® = bloga]
X
Differentiating with respect to x,
ldy 1d
-4 _

Sdx ;E(log x)+log x%(x‘l) [Using product rule]

:l@:lxl—i-(log x)x(—%)
ydx x x x

ldy 1 1
_1dy 1 logx

ydx x* X’
I-logx
1dy_(Izlogy)
y dx X
1
s [Hﬂ}
dx X
Q2.
Answer :
Lety=x"" (l)

Taking log on both sides,
logy =logx™ = logy =sinx logx

[ loga” =b log a]



Differentiating with respect to X,

= 1dy = sinxilog x+log xisinx [using product rule]
y dx X dx

= i% = sinx(%}r log x(cosx)

= % = y[Sh;x +(log x)(cosx)}

- % — s [%4— (]ogx)(COSX):l

Q3.

Answer :

Lety=(1+cosx)x (z)

Taking log on both sides,

X

logy = log(l +cos x)

=logy=x log(l +cos x)
Differentiating with respect to x, we get,

i%:x%log(l+cosx)+log(l+cosx)%(x)

:>’%%:xxm%(l+cosx)+log(l+cosx)(1)
’%%:mm—sin x)+log(l+cosx)
1 dy X sinx
— = =log(1 -

:ydx og( +cosx) (l-l—cosx)
dy xsinx
—=y|log(l SX ) ———

:>dx )|:0°( +co&.x) (l+cosx)}

Q4.

Answer :

Letyzx“’sflx (z)

Taking log on both sides,

logy = logx™

= logy=cos™ x logx



Differentiating with respect to X,
1dy
y dx

élﬂ—cos_lx l +log x !
v dx P A W

ldy cos™ x _ logx

jydx_ X VI1=x?

dy {cos_lx log x }

—1 d d -1
=cos” x—(log x)+log x—cos™ x
dx( & ) & dx

===y

dx x \/1 -x
-1
N % _peoss [cos;C x \Z)% ;‘2 } |:Using equation (1)}
Q5.
Answer :
Le[y:(logx)x (Z)

Taking log both sides,
log y =log(log x)'= log y = xlog(log x)

Differentiating with respect to x,

i% = x%log(logx)Jr log(logx)%(x)
a1 i(logx)+log(logx)(l)

X
y dx log x dx

:lﬁ: al (l)-i-log(logx)
ydx logx

X
1 dy 1
——= log(1
v dx log)c+ og( ng)
= P ) +lo (10 x)
dx ’ log x BU0E
= @ _ (logx)x L—i— 10g(10g x) [using equation (1)]
dx log x
Qé.

Answer :



Letyz(logx)mx (z)

Taking log on both sides,

log y =log(log x)msx

= log y = cos x log(log x)

Differentiating with respect to x using chain rule,
dy

= lay_ cosx%log(logx) +log(log x)%(cos x)

ydx

1 d d .
e e
= %%: ;;)gs): x(i)—sinx log(logx)

:>d_y:y|: cosx —sinxlog(logx)}
xlogx

= % = (log x)wsx [xclcjjsgxx —sinx 10g(10g x)}

Q7.

Answer :

Letyz(sinx)cm (z)
Taking log on both sides,

logy =log (sin x)mx

= log y = cosx log sinx
Differentiating with respect to x,
14

S = cosx%(log sinx)+log sinx%(cosx)

¥ - di(sinx)+log sin x(—sin x)
y ax Sinx ax

:id_yzcosx

7 - (cosx)—sinxlog sin x
ydx sinx

v . .
=== y[cosx cotx—sin x log sin x]
x

= Z—y =(sinx)™" [cosx cotx —sinx log sinx|
X

Q8.

Answer :

[using equation (1)1



Let y = e

Taking log on both sides,
log y = xlogxloge
=logy=xlogx

Differentiating with respect to x,

1 dy d d
——=x—Ilogx+logx—x
vdx dx dx
= %% = x(i)+logx(l)
= lﬂ =1+logx
y dx
:%:y[]+logx]
d xlogx 3 1 ]
N d_,;: ¢ (1+ log x) [using equation (i)]
= % = ¢l (1 +log x)
:%zx’“(lJrlogx)
Q9.
Answer :
Let y =(Sinx)log)r (1)

Taking log on both sides,
log y =log(sin x)logx
= log y =log x log sinx

Differentiating with respect to x,

1 dy d . .d
——=logx—/{log sinx)+log sinx—{logx
y dx g dx( g ) g dx( g )

1 dy d , . . 1
=>——=logx —(sinx)+log sinx| —

v dx 8 sin x dx( ) & (‘C]
ji@z k.)gx(cosx)-lr log sin x

ydx sinx x
:>d—y=y[logxcotx+logﬂ}

dx X

dy . \logx log sinx
:>—=(smx) logx cotx+ ———

dx X

Q10.



Answer :

Let y =101 (1)
Taking log on both sides,
log y= lOg 1 Olog sinxy

= logy =log sinx log10
Differentiating with respect to x,
1 dy d .
-2 logl0—Ilog sinx
vy dx dx

= lQzloglo _ i(sinx)
v dx sin x dx

! J(cosx)

sin x

dy
= —=yl|loglOxcotx
.= llog ]

= l@zlogm(

v dx

dy og sin x . . .
= o =105 x log 10 x cot x [usmg equation (z)]
Q1.
Answer :
Let y= (log x)lngx (z)

Taking log on both sides,

logy = log(log x)mgx

= log y =logxlog (logx)

Differentiating both side with respect to x,

1 dy d d
= ——=log(logx)—Ilog x+1log x —log|{log x
e g(g)dxg gdxg(g)

dy 1 1 d
— = y| log{1 —+1 —{1
:>dx )[og(ogx)x+ nglogx dx(ogx)}

dy 1 1
= < =yl —1 1 +—
dx )[x og(ogx) x}

dy wex | 1+1og(logx) . o
..E:(logx) ® [% [usmg equatton(t)}

Q12.

Answer :



Let y= IO(W) (1)
Taking log on both sides,
log y =log, 10"

logy =10" log, 10

Differentiating with respect to x,

= lay_ log,10x10" log, 10
v dx

1 dy 2
——==10"x(log 10
:ydx x(log,10)

= % = y|:10)C X(]Oge 10)2:|

Cdy P : (i
. E =10"" %10 x(loge 10)2 [usmg equation (1)1

Q13.

Answer :

Let y=sin x*

= sin'p=x" (z)
Taking log on both sides,
log(sin_l y) =logx”

= log(sin_1 y) =xlogx
Differentiating with respect to x,

d—y(sin_] y) = xdilogx-l-logxdix
X X

sin™ y dx
! ! sz(lj—i-logx

:>Sin_1yx( {1—);2]dx X
= Z—yzsin_1 1=y (1+logx)
x

= % =sin”" (sin x"),/l—(sin x* )2 (l+10gx)

dy . L. )2
:Ezsm 1(smx ) 1—(sm X ) (1+logx)

d A
- d_i’zxx cosx* (1+10gx) [using equation (Z)}
Q14.

Answer :



Let y = (sin_l x)x (1)
Taking log on both sides,
log y =log (sin'l )c)'X
>logy=x log(sin"' x)

Differentiating with respect to x,

lady_ xi(log sin”™' x)+log sin”! xix
ydx dx dx
tdy_ 1 d

. _l . _1
X —{sin” x)+log sin™ x
v dx sin” x dx( ) £

_ ldy_ x(

s -l
ydx sm x

1 S
+ log sin™ x
VI=x*
X

sin™' x(ﬁ)

dy —
= —==yl|logsin” x+
e yllog

1 dy x (
=>———=—
ydx sinT x

1 ] .
+ log sin™ x
V1-x°
X

sin™ x(ﬁ)

d .
= —y:y log sin™ x+
dx

Q15.

Answer :

Lety=x"" (i)

Taking log on both sides,

log y =logx™

=logy= sin”' x log x
Differentiating with respect to x,
Ldy
ydx

:ld—yzsin_1x(l]+(lo x) 1
¥ dx % A (Ve

dy y[sin'1x+ log x }

. d d . _
=sin 'xa(logx)—i-(logx)a(sm 'x)

- dx ) X VI-x*
.
- % _ o [smx * . \/l%} [using equation (1)}



Q16.

Answer :

Lety=(tanx)y  ..(i)
Taking log on both sides,
logy= log(tan x)%
=logy= ilog(tanx)

Differentiating with respect to x,

ldy 1d d(1

ldy 11

d
—{t L t -
ydx x tanx dx( anx)+ og( anx)( xJ

id_y_ 1 o _log(tanx)
- ydx _xtanx( )

dy ,|: sec’ x B log(tan )&):'

- — =
dx ) Xxtanx x’
dy 1] sec’x log(tan x) . —
= = —{(tanx )~ — usmng equation (1
dx ( ) Lctanx x’ [ & ( )]
Q17.
Answer :
Let y=x"""~ (i)
Taking log on both sides,
logy =log x**

=logy= tan™ x log x
Differentiating with respect to x,
1dy

o d d -
——=tan x—logx—i—logx—(tan x)
y dx dx dx

1 dy a (1 1
= ———=tan" x| — |[+logx D
ydx x 1+x

Q_y[tan_] X logx}

Y =+ S
dx X 1+ x
dy s tan”'x  logx . .
=>-—=x |—t using equation {1
dx [ X 1+x° [ 8 ( )J

Q18.



Answer :

0]
Le[yzx"\/; (z)

Taking log on both sides,

logy= log(xx\/;)

L
2

= logy=logx" +logx

1
:>10gy=x10gx+510gx

1 dy d d 1d
———=x—/{logx)+logx—(x)+——1(logx
¥y dx dx( g ) g cbc() de( 8 )
:lﬂzx 1 —i—logx(l)-l—l 1

ydx X 2\ x
:>id—y=1+logx+L

ydx 2x
:>ﬂ— | 1+1o )c+L

dx ) g 2x
= b = x’\/}[l +logx+ L} [using equation (z)]

dx 2x

1
:>d—y=xx | 22 +log x
dx 2x



(ii) Let y= sin x—cos x) +(x; —1]

x +1

2
- {sinaeosa) x =1
y — elobx + ( ]

X
— y - e(xlnx o8 ‘c)lo&x
41

x' =1
[x +]}
| (2 +1)5 (x7=1)= (2 =1) 2 (1)
E{(smx—cosx)log x}+ d (xz +1)Z dx

= o™ [(Sinx —cos x)%(log x)+(log x)%(sin X—cos x)} + {(r ! 1)(2(:3 :_(1);, _ 1)(2)()}

1 . 2% +2x—2x" +2x
— |+logx(sinx+cosx) |+

X (x2 +1)2

@ |: (unz COS X 00\:|
dx

Q.‘|Q‘

(sin x—cos x)logx
=¢ )

= ylEinxeosy) [(sin X —cOs x)(

_ x(sinx—cosx) ':(Sln X —COos x)

+(sinx + cosx)log x} +
X

(xz +l)

Q19.

Answer :



We have,y =e” +10" +x~
>y=¢ +10"+ e

vlogx

=y=e"+10"+¢
Differentiating with respect to x,

dy _d v, d oy, 4 s
o) Loy Lo

=e +10" logl0+ e ;;(xlogx)

=e" +10" log10+ &' [x%(logx) + logx%(x)}

=" +10" log10+ ™™ [x(lj +log x}
X

=e¢" +10" log10+x" [1+logx]
=¢" +10" logl0+x" [loge+logx] [ log,e= l]
=¢" +10" logl0+x” (logex)

Q20.

Answer :

We have, y=x"+n"+x"+n"

log x™

S y=x"+n"+e* +n"

xlogx

Sy=x"+n"+e" +n"
Differentiate with respect to X,

D e L) ) Lo

=nx"" +n* logn+e'8 l:rilo x+lo xi(v):l
g T g g e

=nx"" +n* logn+x" [x j+logx}
=nx"" +n* logn+x* [1+logx]

=" +n" logn+ x" [loge-i— log x] [ log,e=1and log A+logB = log(AB)}

=nx"" +n" logn+x* log(ex)

Q21.

Answer :



Taking log on both sides,

3

x*=1) (2x-1

log y =log ( 1) ( ?
(x=3)2 (4x-1)>

j
=logy zlog(x2 _])3 +10g(2x—1)—10g(x—3)15 —10g(4x—1)5

=logy=3 log(x2 —l)+log(2x—l)—]Elog(x—?;)—%log@x—l)

Differentiating with respect to x using chain rule,

1 dy d ) d 1 d 1

;Ezl‘aa{log(x —1)}+E{log(2x—l)}—Ea{log(x—3)}—E{log(4x—l)}
1 dy 1 d, , 1 d 1( 1 d 1 1 d
——=3 —{x* -1 —{(2x-1)——=| — |—{(x-3)——= —(4x-1

jydx (xz—l)dx(x )+(2x—l) dx( ! ) 2(x—3]dx(x J) 2(4x—1) a’x( * )

- %%:3(,&1—1}2){% 2xl—1(2)_%(;—3}(])_%(4xl—1J(4)

1 dy 6x 2 1 2
= > + — —
ydx | x -1 2x-1 2(x—3) 4x—1
dy 6x 2 1 2
=y - + — —

dx x*=1 2x-1 2(x-3) 4x-1

5 3
) —1) (2x-1
:d_):(x )(x ) 26x + 2 — ] — 2 [usingequalion(i)}
de  J(x=3)(4x-1)[ ¥ =1 2x-1 2(x-3) 4x-1






