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EXERCISE 11.1 PAGE NO: 11.17

Differentiate the following functions from the first principles:
1l.e™

Solution:
We have to find the derivative of e™ with the first principle method,
So let f(x) = e™

By using the first principle formula, we get,

eX—1

~lim
[By using x—=0 * =1]

f'(x)=—e™

2 e3x

Solution:
We have to find the derivative of e** with the first principle method,

So, let f (x) = e*

By using the first principle formula, we get,

f(x+h)—f(x)
f'(x) =h—0 h
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e¥-1

~lim
[By using x—=0 * =1]
f'{x)=3e™

3 eax+b

Solution:
We have to find the derivative of e™*" with the first principle method,

So, let f (x) = e¥*®

By using the first principle formula, we get,
- f(x+h)—f(x)
f'(x)=h—0 h

edlx+h)+b_ ax+b

lim
f'(x) =h=0 h
ax+b,_ah
- e Le*"' 198
b (x) = h—0 ah

-1

~lim
[By using x=0 x =1]

f'(x)=ae™®

4 eCOS X

Solution:
We have to find the derivative of e * with the first principle method,
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So, let f (x) = e®**

By using the first principle formula, we get,
f(x+h)—f(x)

f'(x)=h—0 h

ecos(x+h)_ecosx

lim
i (x) = h—0 h

i aCoSX (ecos(x+h) —COSX ~4)

1m
f! (x) =h—=0 h

lim ecosx(ecos(x+h)—cosx_1) cos(x+h)—cosx
(x) = h-0 cos{x+h)—cosx h

e¥-1

~lim
[By using x—=0 * =1]

lim eSO5X cos(x+h)—cosx

f'(x) =h-0 h

Now by using cos (x + h) = cos x cos h—sinx sin h

cosx cosxcosh—sinxsin h—cosx

lime
f'(x) =h—0 h
2 3 h-1) sinxsinh
figy e cosx(cos i
f 1 (x) —ho0 [ h h ]
sinx

[By using limyso x =1 and cos 2x = 1-2sin? x]

DD

cosx(—Zsinz—)

lim e“%* [ 2= —sinx]
£ (x) < B0 hQ)
cosx{—2sin?2 (1—1)
}li_r‘rg eCOSK [ ( = 2) & Sinx]
#1x) 3 22

F{x)=—e""*sin x

5. e‘/ﬂ

Solution:
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V2x

We have to find the derivative of e"“* with the first principle method,

So, let f(x) =

By using the first principle formula, we get,

f(x+h)—f(x)
f! (x) = h—0 h

,"l 2 (X+h}_e\‘ﬁ

im
i (X) h—=0 h
lim e“‘ﬁ(ev' 2(x+h)—/2x_ 1)
| i (x) = h—0 h
lim e\"ﬁ(eVIIZ(x*.h)_vﬁ—l) V'l 2(X+h)—y‘ﬁ
f'(x) = h—0 h V 2(x+h)—/2x

e¥-1

~lim
[By using x—=0 * =1]

X X
hm—x(,/z(x+h ) V2o x L2

fr ( ) 2(1(+h)+\, 2x

[By rationalizing]

f—

i e¥?®  (2(x+h)-2x)
f'(x)=h-0 h J 2(x+h)+y2x

2l

e\

f'(x)=+vVax

N
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EXERCISE 11.2 PAGE NO: 11.37

Differentiate the following functions with respect to x:
1. Sin (3x + 5)

Solution:
Given Sin (3x + 5)
Lety=sin(3x +5)

On differentiating y with respect to x, we get

d d : _

d—z = &[Sin(&x +5)]
i(sin‘x;) = COSX

We knowdx " 7 T

& _ 4 (o,
=== cos(3x +5) = (3x+ 5)

[Using chain rule]

dy 1d d
= el cos(3x+ 5) [& (3x) + = (5)]

. i Al
= 2 = cos(3x+5) [3& o &(5)]

2 e

However, dx and derivative of a constant is 0.

d |
:d—z=cos(3x+ 5)[3 x 1 + 0]

dy _
e 3cos(3x+5)

THus i [sin(3x+ 5)] = 3cos(3x+5)

2. tan%x

Solution:
Given tan? x
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Let y = tan’x

On differentiating y with respect to x, we get

dy d 2
& = &(tan X)

i Ly, n-1
We know dx x") = nx

dy 2-1,4d
= — =2tan“ " x—(tanx : §
dx ¢~<( ) [Using chain rule]

dy d
i 2tanx&(tanx)

d

_ 2
However, & (tanx) = sec“x

Y _ 2tanx (sec?x)

e —
dx
~— = 2tanxsec?x
dx
d
—(tan®x) = 2tanxsec?x
Thus, chc( ) p

3. tan (x° + 45°)

Solution:

Let y = tan (x° + 45°)

First, we will convert the angle from degrees to radians.
Let y =tan (x° + 45°)

First, we will convert the angle from degrees to radians.

i (%))C s (X - 45)0 s [(x::i}n]c

We have

= y =tan

(x+45)
180 ]
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On differentiating y with respect to x, we get

dy d :
ax  ax |

(t‘-mx) = sec?x

(x+ 45)m
180

We know dx
dy 2 [(x+45)m] d [(x+45)m
N [ 180 ]dx[ 180 ][Using chain rule]
dy ?(x° + 45°) ( + 45
:d‘\—sec ¥ 180d X )
o L +45)[ gl (45]
— T ——sec-(x° o X 3
However, ;( X) = and derivative of a constant is 0.
dy s 2( <0 o
= e = Ipg (x°+ 45°)[1 + 0]
Y. +459)
“ 3~ 180°C &°

d o oy 2150 o
Thus, &[tan(x +45°)] = Tso5eC (x°+ 45°)

4. Sin (log x)

Solution:
Given sin (log x)
Let y = sin (log x)

On differentiating y with respect to x, we get

dy

% el
o= sin(logx

W o i (sm\) = C¢P8X
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dy _ -,
i vhe cos(logx) i (logx) [Using chain rule]

L}

1
However, dx (logx) =

d 1
= . cos(logx) x =

dx
dy 1
S ;cos(logx)

Thus i [sin(logx)] = ‘—lccos(logx)

5. e¥inve

Solution:

ot ¥ =€

sinyx

On differentiating y with respect to x, we get

dy d siny/x
T wE)

d X X
—(e¥) = ¢’
We know dx )

= L _ gsin V'Ei (sinyx)

dx [Using chain rule]

d
We have dx

dy _ _sinyx 4
=_—=e cos\/ii‘c(\/i)

(sinx) = cosx

[Using chain rule]

dy e d /1
_ aSinyx 5
= ] e COSvX ] (XZ)

d n =
—(x") =nx
However, dx )

1
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dy . 111
= — = ™" V¥ cosyX [—x(.i'l)]

dx e 2

dy 1 siny/x X
=>&=§e VECOSYXX 2

dy 1 . -
n— = —eSIBVX o5 /X

dx  2yx

il s QT

Thus, a(esmw:() - ﬁesmyxcos \/i
6. etanx
Solution:
Lety = e™"*

On differentiating y with respect to x, we get

dy d tanx
T
.S

Y. X
We know cbc(e )=e

ﬂ'_ tanxi
=>—==¢e cb‘(tanx)

dx [Using chain rule]

_

Wi s S (tanx) = sec?x

dy

tanx 2
S— =0 Sec X
dx
4

Thus ™ (etanx) A etanxseczx
I

7.Sin? (2x + 1)

Solution:
Lety =sin?(2x + 1)
On differentiating y with respect to x, we get
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dy d__
e &[sm (2x+ 1)]
We knowiw x") =nx

Using chain rule we get.

. e dr..
= - =2sin (2x+1) cL“[sm(Zx+ 1)]

dy . d
o 2sin(2x+ 1) o [sin(2x+ 1)]

We have ax (smx) = COSX

Now by using chain rule we have

Iy = 2sin(2x+ 1) cos(2x + 1) ~(2x+1)
Ly _ 4
= . = sin2(2x+ D] 7 (ZX +1) [+ sin (28) = 2sinBcosb)]

= %y = sin(4x + 2) [%(2:() - ;—X(l)]

= %y = sin(4x + 2) [2 %(x) +(?_x(1)]

= (@)=

However, dx and derivative of a constant is 0.

d

= &y=sin(4x+2) [2x1+0]
d

&y = 2sin(4x+ 2)

£ dix [sin?(2x + 1)] = 2sin(4x + 2)

8. logy (2x - 3)

Solution:
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Lety=logz(2x—3)

logh

We know that logab = loga

log(2x—3)

= log,(2x—3) = o7

On differentiating y with respect to x, we get
dy d [log(2x—3)

dx dx| log7
dy 1 yd
= dx (log 7) dx Mgkt

We know dx ( 0gx) =

Now by using chain rule we get

-G a9

dy 1
= X ~ (2x—3)log7

dy [
dx (2x— 3)log7 dx

= (@)=

However, dx and derivative of a constant is 0.

S @)= 0)

—

L=~ 0)

dy 1
= — =
dx (2x—3)log7

dy 2

“dx (2x—3)log7

[2x1—0]

2
(2x—3)log7

d
Thiss o [log,(2x—3)] =

9, tan 5x°
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Solution:
Let y = tan (5x°)
First, we will convert the angle from degrees to radians. We have

i c
1°=(L) = 5X° = 5X X —
180 180

=y =tan(5x><%)

On differentiating y with respect to x, we get
dy T
o [tan (5x » ﬁ)]

We know & (tanx) = sec?x

Now by using chain rule we have

— % = sec? (5x X l)i(SX ¥ L)

180/ dx 180

= g—i = sec?(5x° )180dx(5X)

- g—i - %secz(Sxﬂ [S%CX)]
However, E( )4

= % = %secz(Sx ) [5]

- % - -158losec2(5x°)

Thus/ax £ (tan5x°) = —SeCZ(SX )
10. 2

Solution:
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Lety = 2%

On differentiating y with respect to x, we get

dy d ..
w2

d X X
We know a(a‘ ) =a*loga

Now by using chain rule,
dy _ 5x? 4. 3
=>¢K—2 logzu(x 3

d

— (x™) = nx™?
We have dx )

d E
= &y = % Top2 % B

- &y = 2" log2 x 3x2

&y = 2¥°3x2]og2

d

4 (%3 _ 9x? a2
it = (2¢) = 2" 3x*log2

11. 3¢

Solution:
X
Lety = 3°

On differentiating y with respect to x, we get

dy d,
&—&(3 )

d X X
We knowa(a‘)=a- loga

Now by using chain rule,
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dy _ qe¥ L
=>ch{—3 log3¢x(e)

d X X
—(e¥) = ¢’
We have dx )

Y 3 l0g3 x &
i og3 Xe

d x
&y = 3% e*log3

d

- eX) _ qe¥ _x
Thus’i‘(s ) = 3% e*log3

12. logx 3

Solution:
Lety =log.3

__loghb

We know that i loga

T log3
= 198x T oo
On differentiating y with respect to x, we get
dy d (10g3)
dx dx\logx

dy_1 3d( 1 )
“ax %8 ax \logx

dy d 5
<Y log3 ™ (logx)

d
—(x") = nx® .
We know dx )

Now by using chain rule,



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

=> —~ =1log3[-1 x (logx)™*"1] — (logx)

dy d
e log3 (logx) e (logx)

We have dx( 0gx) =

dy .
e log3 (logx) ™% X =

dy 1 log3 ><logS

dx  x(logx)? "log3

dy 1 (log3)?
T dx xlog3(logx)?

dy 1 (logS)2

dx  xlog3\logx

dy 1
® dx logx

xlog3 x (1023)
L0 1
“dx xlog3(log;x)?
d 1

Thus, dx (lng 3) s | xlog3(logyx)?
1303} 2=
Solution:
Let ¥= 3x2+2x

On differentiating y with respect to x, we get
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dy_ d x*+2x
. &(3 )

d , o ,
We know dx (@%) = a*loga

Now by using chain rule, we get

d A, d -
= X = 3x +2Xlog 3 (x* + 2x)

dx
dy %7 +2x [d 2» - ]
=>&—3 log3 &(x _)+&(2x)
dy X% +2x d 27 d "<
ﬁa—s ]OgS[&(X ‘)+ 2&()&)]
i ny _ n—1 i 7Y —
We have dx ) = and dx (x)=1

dy X% +2x
=>&—3 log3[2x+ 2 x 1]

d <
& 3¥ *X]og3 (2x + 2)

T &
dy X% +2x
B (2x+2)3 log3

2
Thus, dx

(3°+2) =g+ 29 *Zog3

On differentiating y with respect to x, we get
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dy df [a2—%x?
dx dx\.a2+ x2
1
dy d |[a?—x?%\2
e
dx dx|\a%+ x?
n n-1
We know dx ) = nx
Using chain rule
1
dy _ 1 (a’-x* E_li a?—x?
= dx 2 (a2+x2) dx (az+x2)
1
dy 1/a*?—-x?\2d [a’—x
= — = —
dx 2\a%+x2/ dx\a?+x2
(2)’ _ vu'—uv
We know that ‘v v (quotient rule)
"
dy 1(a?-x?\7Z[@+ xz)%(a2 = xz)%(a2 %)
T & 2\aZ+x2 (a2 +x2)2
dy
= dx
d d d d
1 /a2 — 52\ 2| @ +X%) (&(az) - - (xz)) - (@%—x%) (& (@) + a;(xz))
=§(a2+x2) [a% 1 2%)*
%) = 2% o '
However, dx and derivative of a constant is 0.
dy 1/a?-—x? (a +x2)(0—2x) — (a2 —x?)(0 + 2%)
Tdx 2\az+x? (a2 +x2)2
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dy 1 (32 - xz)_i [—2x(a? + x?) — 2x(a% — xz)‘
2

:_
dx "o = R o
..
dy 1/a*?-—x?\ 2[-2x(a®+x%*+a’—x?)
= —==
i 2Z2\a®+ = (2% 1%%)2

i i
dy 1 (a2 - xz)_2 [—2x(2a?)
8

~ dx at1+x2) (a2 1x2)2
-t
dy [a?—x?\2[ —2xa
= — =
dx \a? +x? (At 4+ %2 )
dy (a2 —x?)z| —2xa? ]
& (o g ) 2@ XD

1
dy —2xa%(a’—x?)7z

1
(a2 +x2)7z*?

; |
dy —2xa’(a®—x%)72

i (223 xz)%

. dy —2xa’®
dx (az + xz);(a2 N xz)%
dy —2xa’

3
- (a% +x2)zvaz — x2

15 4 3:!:109.’1:

Solution:
jat ¥= 3xlogx

On differentiating y with respect to x, we get
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dy d i
Y — _— [qxlogx
dx dx(3 )
d X X
We know E(a' ) = a*loga

Now by using chain rule

dy _ xlogx fod
=== log3 (xlogx)

We know that by product rule (uv)' =vu’ +uv’

dy : d
— axlogx

= 3 log3 = (x x logx)

dy " d d

¥ _ axlogx o el
= = 3 log3 [logxdx(x) — de (logx)]

c 1 d

We have dx (logx) = x and dx ®)=1

=>d—y=3"‘°g"lo 3[10 x><1+x><l]
dx & & X

d
- &y = 3¥1°8%og3 [logx + 1]

d
&y = (1+ logx)3¥°8%]og3

a
Thus, dx

1+ sinx
16. | ——
1 — sinx

Solution:

(3*1°8x) = (1 + logx)3*!°6*1og3

1+sinx

Let y 1-sinx

On differentiating y with respect to x, we get
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On differentiating y with respect to x, we get

dy d 1+ sinx
dx dx|.1-sinx

1
dy d (1+sinX)§
& dx|\1—sinx
i ny - n—1
We know dx x") =nx

Using chain rule, we get
- T :
S ) gl ]
1
dy 1/71+sinx\2d /1+sinx
= dx 5(1 — sinx) &(1 - sinx)
We know that
I I !
@ =
dy 1/1+sinx —21‘ (1—- sinx)(?—x(l + sinx) — (1 + sinx)%(l — sinx)
( ) (1—sinx)2

1 —sinx

— d i d .
. 1(1 A sinX)_; (1— sinx) (&(1) + &(smx)) — (1 + sinx) (&(1) —&(smx))
.

1 —sinx (1—sinx)?
i(sinx) = COSX . .
We know dx and derivative of a constant is 0.

dy 1 (1 - sinx)_; ’(1 —sinx)(0 + cosx) — (1 +sinx)(0— cosx)]

$&=§ 1 —sinx (1—sinx)2
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T
dy 1(1+sinX)_2 (1—sinx)cosx + (1 + sinx)cosx
= — =—
dx 2\1-sinx (1—sinx)2
i
dy 1(1+sinX)‘§ (1—sinx+ 1+ sinx)cosx
= —=—
dx 2\1-sinx (1—sinx)2
1
d 1(1+sinX)_2‘ ZCOSX ]
= —=—
dx 2\1-sinx/ L(1-sinx)2
1
dy (1+sinx)‘i[ COSX ]
= — =
dx \1-sinx (1—sinx)2

L
dy_ (1+sinx)2 COSX ]

—
dx (1-— sinx)_; (1—sinx)?

1
dy (1 +sinx) zZcosx

=
1
dx (1 - sinx)2*?

y
dy (1+sinx) zcosx

= 3
dx (1—sinx)z
dy CosXx
= dx 1 1
(1 —sinx)**2(1 + sinx)2
dy COSX
= % 2 1 1
(1 —sinx)(1— sinx)z(1 + sinx)2
dy COSX

T (1 —sinx)y/(1—sinx)(1 + sinx)

dy COSX

= — =
dx (1 —sinx)V1—sinZx
SX . COSX

dx  (1-sinx)ycos®x (v 5in?Q + cos?0 = 1)
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dy COSX
— — =
dx (1-—sinx)cosx
dy 1
= - =—
dx 1-—sinx
dy 1 1 +sinx
= —= — X -
dx 1-sinx 1+sinx
dy 1+ sinx
= — =
dx 1-—sin?x

dy 1+sinx
dx cos®x ('.’ sin?0 + cos’0 = 1)

dy 1 " sinx
dx cos2x cos2?x

dy ( 1 )2 ( 1 )(sinX)

= — = | — + -
dx COSX COSX/ \COSX
d

y
= sec?x + secxtanx

-~ — = secx(secx +tanx
— = secx ( )

d 1+sinx
I( - ) = secx(secx + tanx)
Thusl X sSimnx

1 2
17, R T
1 — a2

Solution:
1-—x2

Let y= 1+x2

On differentiating y with respect to x, we get
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d 1—x2
dx\ .1+ x2

1
dy d|/1-—x%\2
= - =—
g dxji1+x*

d n n—
—(x") = nx
We know dx )

&|&

1

Now by using chain rule

1
1

dy _1(1f)a 7 d (1
— dx 2 (1+x2) dx (1+x2)
1
dy 1/1-—-x*\24d (1-—x?
= — = S
dx 2\1+x2 dx\1+x2

'
u) vu'—uv’

We know that (; v  (quotient rule)

dy 1 (1 - xz)_;- (1 +x2)%(1— x)-(1- XZ)%(l +x7)

Tax 2\1+x2 (1+x2)2
dy
~ dx
L1\ (1+x2)(%(1)—%(xz))—(1—X2)(%(1)+%(X2))
=§(1+x2) (1427
. x2) = 2x

However, dx and derivative of a constant is 0.

1
dy 1/1-x%\2
= —=—
i 2114+x°

L+EE)"

(1+x)(0—-2x)—(1—-x?)(0+ ZX)‘
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dy 1/1-—x?\2[-2x(1+x?%)—2x(1-—x?)
=>&=§(1+x2) ) Llhxe)2 l
dy 1/1-—x? _21"—2x(1+x2+1—x2)
=>&=§(1+x2) (14 x7)" ‘
1
dy 1/1-—x2\2[ —-2x(2)
i&=5(1+x2) RS
1
dy [1-—-x*\21 —2x
=)&=(1+x2) (1+x2)2]

5
dy_(l—xz)‘i —2x ]

= =
dx (1+x2)"21' (1+x2)2

: |
dy —2x(1 —-x?)7z

=
|
dx (1+x2)z*
1
dy —-2x(1—x%)7z
- S .
dx (1+x2)z
dy —2X
== 3 1
dX (1 +x2)3(1 —x2)2
dy — 5

1-x2
1+x2

18. (log sin x)?

F]
(1+x2)2v1—x2

(
Thus, %

Solution:
Let y = (log sin x)?
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On differentiating y with respect to x, we get

dy ,

ix dx[(log(SIHX)) ]
d n n—1

We know dx ) =nx

Now by using chain rule,

= % = 2(log(sinx))z‘1i[log(sinx)] |

dy .. d .
- 2= 2 log(smx)&[log(smx)]

We have chc( 0gx) =

Now by using chain rule,

dy ; s
=~ = 2log(sinx) [si (SIDX)]
dy y .
= 3= mlog(smx)& (sinx)
— E(smx) = gfsX
dy 2 loe(s )
= 2 = sipx 08(sinx) cosx
dy COSX
=7 2 E) log(sinx)
o 2 cotx log(sinx)
35 = 2cotxlog(sinx
27 —
Thus, & [(log(smx)) ] = 2 cotxlog(sinx)
1+x
19.

1—=x
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Solution:

1+x

Let 1-x

On differentiating y with respect to x, we get

dy d 1-4%
dx dx|\,1-x

1
dy d (1 +X)E

f’&:& 1—x
i oy n—1
Weknowdxx) .

Now by using chain rule,

=3
dy 1 (1+x)z d (1+x)
—— = - — —_
dx 2 \1—x dx \1-x

d_y_l(l-i-X)_z d (1+X)

[

= = — —_—
dx 2\1-—-x/ dx{1-—
(2)’ _ vu'—uv’
We know that \v vZ  (quotient rule)

ay 1(1+X)—$'(1—x)§—x<1+x)—(1+x)%<1—x)
Y, (1-x)2

ala-» ((?—X(l) +%(x)) —(1+%) (%(1) —%(x))

. dx 1—x (1—x)2
S®=1
However, dx ~~ and derivative of a constant is 0.
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S[(1-90+1) - (1+x(0-1)

dy:%(l +x)_; [(1—-x)+(1+x)

(1—x)*

1
dy 1(1+X)_2' 2 ]
—

(1 —x)2

—

=

dy_(1+x
1—X

L]

dx

i
o 1[(1—1x)2]

(1—-x)2

s |

dy (1+x)2

=25 ——

dx (1—)()_;+2

0

dy (1+x)7z

= —=—73

dx (1-x)z

dy 1
=>dx—

(1- x)%(l - x)%

1

A

20. sin (

Solution:

2
(1—x)Z2y1+x
1( it
Thus, : &Ll

1+a:2)

1 — a2

- il
== R
(1—x)z2y1+x

—x®
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y= sin(lﬂz)
Let -

On differentiating y with respect to x, we get

dy df. (1+x°
ax  ax| T\1—x2

4
We know dx

(sinx) = cosx

Now by using chain rule

- dy _ Cos(l+x2)i(1+x2)
dx 1—x2/dx \1—x2

'
u) vu'—uv’

We know that (; -

v

(quotient rule)

dy (1+x2) 1-x) & (14 x) (1 Fx) & (1-x)

“ax %\1-x2 (1—x2)2

dy
~ i

d d d d
- (1—x2)(&-(1) - &(XZ))— (1+x2)(ﬁ(1) - &(XZ))
Bha (1—x2) BRSO
LY,

However, dx V) = 2x and derivative of a constant is 0.

= — = C0S

dy (1+x2) [(1—x%)(0+ 2x) —(1+x2)(0—2x)]

dx 1—x2 (1—x2)2
dy 1+x%\[2x(1—x2%)+ 2x(1+x?)
Tax P\1 %2 (1—x2)2
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dy 1+x%\[2x(1—-x%2+1+x?)
Tax P \1 %2 _ (1 —x2)2

dy 1+x2\[ 2x(2)
i \1=x2)[a—x??]

dy 1+x? 4x
Tax P\1 %2 (1 — x2)2]

dy 4x 1+x2
..dx—-(l_xz)zcos 12
df . [1+x® 4x 1+x2
Thus, dx [Sln(l_xz)] T (1-x2)? o (l—xz)

21. e¥* cos 2x

Solution:
Let y = e**cos (2x)

On differentiating y with respect to x, we get

dy d .

. &(e COS 2X)
dy d .

ﬁa_&(e X COS 2X)

We know that (uv)’ =vu’ + u Vv’ (product rule)

dy d 3x 3x d

= 3 ¥ cost&(e )+e &(COSZX)
d

We know dx

=

e¥)=e*_
) and dx

(cosx) = —sinx

Now by using chain rule, we get

dy _ 3xd 3% | _ cin 2w L
=~ = (052X [e “i‘( (SX)] +e "[ sin 2x— (Zx)]
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dy 3x d B [d ]
= — = e¥*cos2x [&(SX)] — e sin2x| - (2x)

dx
= g = e3¥cos2x [3%(){)] —e3¥sin 2x [2% (x)]
= % = 86" ¢os 2x [% (x)] — 2e3*gin 2x [% (x)]
We have i ) =1
= g =36**cos2x X 1 — 2™ sin2x % 1

y .
s 3e3*cos 2x — 2e3*sin 2x

y 31{ .
~— = e%%(3 2x— 2 2
= e**(3cos2x sin 2x)

L

3x R 2 _ :
Thiuss, dx(e cos2x) = e**(3cos2x — 25in2x)

22. Sin (log sin x)

Solution:
Let y = sin (log sin x)

On differentiating y with respect to x, we get

dy d _ :
e &[sm(log(smx))]

4 (sinx) = cosx
We know dx B

By using chain rule,
= % = cos(log(sin x))ﬁ [log(sinx)]

L}

1
We have dx (logx) = x
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Now by using chain rule,

- :—i = cos(log(sinx)) [;— (_smx)]

= g = % cos(log(smx))i (sinx)
THR— —(smx) = COSX
=5 g = m cos(log(sinx))cosx
gi (%) cos(log(sinx))
g = cotx cos(log(sinx))
Thus, % [sin(log(sinx))] = cotx cos(log(sinx))
23, et
Solution:
Let y = ™" 3

On differentiating y with respect to x, we get

dy d tan3*<
dx dx( )

d ) — e
We know dx e

By using chain rule,

& 4 eta“3‘ (tan 3x)
dx
tanx) = sec?x
We have dx ( ) =

Now by using chain rule, we get
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d_ — nlan 3 s i

St =8 sec 3x — (3x)
dy d

= — = 3ef"3Xgac?3x —(x
dx dx( )

d

However, dx (x)=1
d

= &y = 3eta"3%gac23x x 1
d

&y = 3etan3xgac23x

Thus i (etan3x) — 3etan3x SeCZ 3X

54, g¥ook

Solution:

Lety = eV

On differentiating y with respect to x, we get
W _ 4 (Vo)
dx dx“

d

—(e¥X) = e¥
We know dx )

By using chain rule, we get

d_y = cotx i
= —=e 7 (\/cotx)

dx
dy — il 1
-~ A Wcotx —
R © = [(cotx)z]
= Xn) - nxn—l
We have dx

By using chain rule, we get
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d Tl i ] 3
= —y — gVootx [; (cotx)z 1; (COtX)]

dx
dy 1 — 1d
= — = —eV°(cotx)2— (cotx)
dx 2 ’ ‘ dX( ‘
. (cotx) = —cosec?x
However, dx :
dy 1 — L1 4
S Ee“ cotX(cotx) 2 cosec’ X
dy eVeot¥ cogec?x
=5 —=—
. . 1
dx 2(cotx)z
dy eVeotX cosec?x
dx 2y cotx
_cl( \;_cotx) eVCOtX rhsec?x
ThUS, dx 2ycotx
sinae
25.log
1 +cosx
Solution:
alo ( sinx )
Let Y Jy06 l+cosx
, 4
sin2 X 5
=y =log X
1,;¥cos2 X 5

We have sin28 = 2sinBcos8 and 1 + cos28 = 2cos?6.

« B X
2 smicosi
=y =log

X
2c0s8%5
2
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K

sin

=y=log| —%x
cosz

=y =log (tang)

On differentiating y with respect to x, we get

d d
&y = &[log (tang)]
We know i (logx) = E

Now by using chain rule we have,

dy 1 %d ( x)
=2>—=|—]— =
dx (tan—) dx ham &

2

dy xd( x)

= — =cot=—|(tan=
dx 2dx 2
4 _ 2
We have & (tanx) = sec“x

= w 4 cot—sec?—— <

d X x d /x
dx 2 de()

dy 1 x .xd
= Ecotisec EE(X)
d
However, a(x) ©

dy 1 t)e; 2x><1
= — = — —_ —_
i 2CO 2SeC 2

dy 1
i — e c—
dx W —
Zsmzcos2
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y 1
2> —=—

X sIn2X . 5in20 = 2sinBcosh]

dy 1

= & - sinx
dy

= = cosecx

sinx

ThUS, dx [ 0g(1+cosx

1 — cosx
26. logi f ————
1+ cosx

Solution:

)] = CosecX

1—cosx

y = log

Let 1+cosx

On differentiating y with respect to x, we get

dy d 1 1—cosx
ax  dx\ °® |1+ cosx

1
dy d l (1—COSX)E
= — = — G
dx dx 08 1+ cosx
d 1
We knowa(logx)_Q

Now by using chain rule,

1
. dy 1 d (l—cosx)E
dx .L—COSX)% dx | \1+cosx

(;L +Cosx
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1 1
dy (1 — COSX)‘E d (1 — COSX)E
“dx  \1+cosx) dx|\l1+cosx

We know dx

Again by using chain rule, we get

2

e =1
81 ()R (et~ (1o
) (l—cosx) 2 d (ﬂ)
1+ cosx/ dx\1+ cosx
g_l(l—cosx) (1—COSX)
dx 2\1+cosx 1+ cosx
dy 1(1+COSX) (I—COSX)
2 1+ cosx
'

vu —UV,

u
We know that (v) ~ v2  (quotient rule)

dy 1(1 — COSX

Z)EZZ 14 cosx

& 1 —cosx/dx

dy 1/1+cosx (1+cosx)%(1—cosx)—(1—cosx)%(1+cosx)
-3 (e

= dx 1—cosx (1+ cosx)?
dy
~ dx
(1+ cosx) i(1) —i(cosx) — (1— cosx) i(1) +i(cosx)
1 (1 + cos ) dx dx dx dx
#2\1 —cosx (1+ cosx)2
We know dx (COSX) SIX and derivative of a constant s 0.

dy 1(1 +cosx) (1+ cosx)(0+sinx) — (1 — cosx)(0— sinx)
T dx  2\1—cosx (1+ cosx)2
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dy 1(1+COSX) (1 + cosx)sinx + (1 — cosx) sinx
= — =—
dx 2\1-cosx/| (1+ cosx)?
dy 1(1 +cosx) (1 +cosx+1— cosx)sinx
= — =—
dx 2\1-—cosx (1+ cosx)?
dy 1(1+COSX)' 2sinx ]
= — =—
dx 2\1—cosx/L(1+ cosx)2
dy sinx
= —=
dx (1—cosx)(1+ cosx)
dy sinx
dx 1-—cos2x
d_y_ sinx
dx  sin?x (v sin%B + cos?0 = 1)
dy 1
= i ——
dx sinx
dy
gy = Cosecx
i 1 l-cosx |
ThUS, dx 08 1+cosx Vs

27. tan (e5"¥)

Solution:
Let y = tan (e*"¥)

On differentiating y with respect to x, we get
dy d

& [tan(esin*)]
i sy i (tanx) = sec?x

Now by using chain rule,
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= j—{ - SeCQ(eSinx)&(esin x)

—_— \ —
We have d\( =
Again by using chain rule, we get

d_y sinx S]l'l‘{
= - = sec” e Caad I (smx)

- (smx) = COSX

However, dx

dy ol a .
. Secx_(esm x) esinx cqoy

dx

dy : ——
5 —2 = @sinx COSXSE‘C"(E‘smh)

dx

tan esm\ s esm\ cosxsec?> esin.\c

e, lran(es)] = 2 (o)

28. log(x + /22 + 1)

Solution:
et Y = log(x +VxZ+ 1)

On differentiating y with respect to x, we get

% = %[log(x R v/x_ﬁ—_i:—l)]

We know dx (logx)

Using chain rule, we get

dy
=2 —=————(X+VX?+1
dx x4y '<~+1d\( )

dy , d ,—]
:E x+\'x2+1[&(x)+&( )
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dy 1 d d ., 1]
o e OB G
i = i g . n—1
We know dx &)=1 and dx =)=

Again by using chain rule, we get

dy 1

le 3 g—ii 2
[1+2(x + 1) (x +1)]

dx  x+xZ+1

dy 1 1 1(d d
>—=——-—l1+-+1)Z| -=xD+-C1
Y=z { LRI LI (dx( ) dx())‘
LI
However, dx R =t and derivative of a constant is 0.
dy 1 R g 1 ]
dy 1 . 1
5 —=———"—|14+- x2+1‘E><2x]
dx x++xz2+11 2( )
dy 1 F 1
=>—=———/|1+x(x2+1 ‘E]
dx x++Vx2+11 ( )
dy 1 [ X
=2 —= 1%
dx x+VxZ2+1l  xZ+1l

dy 1 X + Vx2 + 1]

= — =
dx x+vx2+1] Vx2+1
.dy_ 1
dx WxZ+1
d 1
—|log(x+ vx2+1)| =
Thus,d"[ t )] Ve +1
e“logx
3

Solution:
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_ e¥logx
Let Yy="%
On differentiating y with respect to x, we get

dy d (e"logX)
dx dx\ x2

'
u) vu'—uv’

We know that (; v (quotient rule)

dy (62 g(e¥logx) — (e¥logx) £ (%)
a dx — (x2)2

We have (uv)’ =vu’ + u v’ (product rule)

dy (x?) [logx% (e¥)+ e“% (logx)] — (e*logx) (?_x (x?)

S & = X4
Bty L _1 /T .
We know ax *© )=e , dx (logx) x and dx Q)=
dy %) [logx X e* + e* X %] — (e*logx) x 2x
== & = X4
dy (x?) [exlogx - %] — 2xe*logx
B dx x*
dy x%e*logx + xe* — 2xe*logx
Tax x4
dy x%e*logx - xe® 2xe*logx
Ta&x . % x4 x4
dy e*logx e* 2e*logx
dx  x2 i o
dy e* (l M 1 ZlogX)
Tax x2\ 0BTy X
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dy - (l 4 1 21 )
n— =P ogx +———logx
dx & X X &
d e*logx X —2 i 2
Thus, ch( = ) = e*x (logx += Klogx)
30. log (cosec x — cot x)
Solution:
Let y = log (cosec x — cot x)
On differentiating y with respect to x, we get
dy d
— = —|log(cosecx — cotx
= = 7 llog( )]
d 1
—(logx) =-
We know cbc(l g%) x
Now by using chain rule, we get
dy 1 d =
= dx  cosecx—cotx dx (COSQCX COtX)
dy 1 d d
= — = —(cosecx) ——(cotx ]
dx cosecx—cotx[dx( ) dx( )
d d
—(cosecx) = —cosecx cotx — (cotx) = — cosec?x
We know cbc( ) and dx( )
dy 1
=== — cosecx cotx — (—cosec?x
dx cosecx — cotx[ ( )]
d 1
= & = [— cosecx cotx + cosec?x]
dx cosecx —cotx
dy 1 .
= — = [cosec®x — cosecxcotx]
dx cosecx —cotx
dy 1
=== cosecx — cotx) cosecx
dx cosecx— cotx[( ) ]
dy
s~ — = cosecx

dx
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d
Thus. &= [log(cosecx — cotx)] = cosecx
. g2t | o—2¢
" e2r _ o—2r
Solution:
_ e¥te”
Let? ~ ez

2X

On differentiating y with respect to x, we get
dy d (ez" - e‘z")

dx dx\e2x— e—2x
!

r !
u) vu' —uv

We know that (; v?  (quotient rule
d d
Z2X 2%\ " r.2x —2KY __ 2x —Smares DX A—ZX

=>d_y=(e e )dx(e +e ) — (e +e )dx(e g =)

dx (er - e—2x)2

dy
) ax d d d d

(e2x pus e—Zx) [&(eZK) T3 ﬁ (e—2x)] B (e2x i e—Zx) [& (eZX) s=ia & (e—ZK)]
- (e2x — e—2%)2

d X\ X

We know&(e )=e
dy
= dx

(e** De—2*) [ez"% (2x) + e‘z"(;i—x(—ZX)] — (eZ=+e7%) [ez“‘él—X (2x) - e‘z"‘%(—ZX)]

(er o e—2x)2

(e = &™) [2e7 £ (0 — 26 (0] = (€2 + e [2e¥ (0 + 26 - ()]

o (e2x — g—2x)2
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d
However, dx

x)=1

dy
ﬁ_

dx
(e**—e™2¥)[2eFx 1 —2e72%x 1] — (e + e ) [2e* x 1 + 2072 x 1]

(er — e—2x)2

dy (ez.t_ e—zx)[Zer_ ze—Zx] - (e2x ¥ e—Zx) [zel‘( = 2e—2x]

4 dx (er_ e—2x)2

dy B 2(923(_ e—2x)(e2x_ e—Zx) - Z(emc 4 e—Zx)(e2x+ e—Zx)
= dx (e2x — g—2x)2

dy 2[(92x _ e—2x)2 _ (92x+ e-z:c)z]
R r———

dx (ezx — e—2x)2

dy B 2(e2x B e—2x 4 eZK 3. e—Zx) (ezx -y e—Zx v er b e—Zx)
B dx (e2x — g—2x)2

dy 2(2e*)(—2e7%%)
= dx (e2x — p—2x)2

dy _882x+(—2x)
— e —
dx (ez.‘( — e—2x)2
dy —8
Tdx (e — e-2%)2

d (ezx+e—2x) . -8
ThUS, dx CERE_—20 (e2X—e—2X)2

:c2+:c+1>

F2%0
g(mz—:c+1

Solution:

LoV = log(322)

On differentiating y with respect to x, we get
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dy d x2+x+1
dx dx| B\x2—x+1
1

d
We know dx (logx) =

By using chain rule, we have

dy 1 d (xz +x+1)

dx (1‘2'*_"'“) dx \xZ—x+1
X2-x+1,

dy (x?—x+1\d [x*+x+1
= =]
dx »i4x+1)dxix®—x4-1
(E)' _ vu'—uv’
We know that \v v (quotient rule)
dy

:_

dx
x2—x+1 (xz—x+1)%(x2+x+1)—(x2+x+1)%(x2—x+1)
=(){2+x+ 1) (x2—x+1)2

=

dy
: —

dx
(x*-x+1) ((f—X(XZ) +%(x) +%(1))— (x*+x+1) (%(xz) —%(x) +%(1))

x*—x+1
C\x24x+1 (x2—x+1)2

d
We know dx
dy [x?2—x+1\[x*—x+1D)(2x+1+0)—(x*+x+1)(2x—1+0)
= — =
dxk \x2+x+1 (x2—x+1)2

By e B poy
(x%) = ZX, dx =1 and derivative of constant is 0.

dy x2—x+1\[(2x+1D)(x*—-x+1)-(2x—-1DE*+x+1)
Tdx \xZ+x+1 (x2—x+ 1)2
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dy
= dx
x2—x+1\[2x(x*—-x+1)+x*—x+1)—-2x(x*+x+ 1)+ (x*+x+1)
=(x2+x+1) = —x11)°

dy
= dx

x2—x+1\[2x(x*—x+1—-x?—x—-1)+x*—x+1+x*+x+1)
=(x2+x+1)[ =11

dy [x?—x+1\[2x(—2x)+ (2x*?+2)
=;'az(x2+x+1) (x2—x+1)2

dy [x?—x+1\[-4x*+2x%+2
= —_—=
iz Ax*4x+1f] (x2—x+1)"

dy (x2—x+1\[ 2-2x?
- — =
i \xZix+1fir—-x+1F

dy 2 —2x2
=>dx_()r;2+x+ D(x2—x+1)

dy 2(1—x2)
=>dx_(:n:2+1)2—x2

dy  2(1—-x?)
=‘}dx_(xz+1)2—x2

dy 2(1-x2%)
=}&=x4+2xz+1—x2

dy 2(1—-x2%)
=>az(x2+1)2—x2

dy 2(1—x2)
=)&zx‘*+2x2+1—x2

33. tan (e¥)

Solution:
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Lety = tan™*(e¥)

On differentiating y with respect to x, we get

d d
di dX(tan‘le )
= -1} _
We know dx tan™"x) = 14x2

Now by using chain rule, we get

dy _ 1 .

il dx 1+(e*"‘)2 ax )
dy 1 &)
dx 1+ ez"dx

d ‘(

However, dx )=e*
dy 1 5
dx  1tex°
dy Ch
dx 1+e2x

-1 ‘c e

Thus, dx (tan )= 1+e2%

34 esin—12a:

Solution:

let y y | esm 2oy

On differentiating y with respect to x, we get

dy d sin~!2x
e )
We know E( EI=e

Using chain rule, we can write as
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d sin"l2x 9 , . 1
== = X—
. — B = (sin™* 2x)
(sm ig) = 1—2
We have dx Vix

Using chain rule we get

d_y s esin_‘L 2x 1 d ( )

dx J1-(2x)% dx
d esin""‘ 2x d
dy_ e A
dx 1-4x2 dx
dy zesin—l 2x d
= ——= (X)
dx  J1—ax? 2%
However, ziw( x)=1
dy zesm 2x
T Vioac
dy zesin-l 2x
Tdx VI-4x2
a ( g 12‘() _ siu_lzx
Thus, dx Vi—axZ

35. sin (2 sin x)

Solution:
Let y = sin (2sin™*x)
On differentiating y with respect to x, we get

d d
d)S: dX[sm(Z sin~1x)]
We know & (smx) = COSX

By using chain rule we get,
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dy _ o o B il o
et = cos(2sin™*x) = (2sin™* x)

dy io—1 d s—1
o cos(2sin™*x) X 2& (sin™'x)

dy o aon B g
:&—ZCOS(Z sin x)&(sm X)

1

=

—
V1-—x<

d
We have dx

(sin71x) =

d
. cos(2 sin™1x) x

dX \'f 1 i X2
dy 2cos(2sin"!x)
Tdx o (T-x2
d 2 cos{2sin"! x)

[sin(2sin™1x)] =

Thus, dx v1-x2

36. etall—1 VT

Solution:

letY =€

tan~tyx

On differentiating y with respect to x, we get

dy d an"t\x
e )

:, O
We know dx ko

Now by using chain rule, we can write as

dy tan"!yx d o I
— T — VA — 3
gy © . (tan~!x)

d
We have dx

(tan"'x) = —
1+x=

Again by using chain rule we get,
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—

- Bt A ()

— S
=

e 1+(vVx)’

= —=——(X2
dx 1+x dx

=

However, dx

dy etan_l Vx d( 2)

") =

_ d_y etr;m_l Vx (1 %_1)

ﬁ S ——
dx 1+x

dy etan_ Vx
h & B 2\,&(1 + X)
tan~1vx

d ¢ tan~tyx) _ €
dx (e ) T 2yx(1+x)
Thus, @ V(14

Solution:

X
y= [tan~1:
Let %

On differentiating y with respect to x, we get
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d n n—
—(x") = nx
We know dx )

1

Now by using chain rule, we get

1
B
. (tan‘1 5)“ — (tan‘lf)

dx 2 2 dx 2
1
dy 1 X\ zd X
= g3 g) T (@)
- Ay e
We have d: =) 1+4x2

1
dy 1( _lx)_z i d (K)
— Rl — - =
dx 2 tan 2 )2ch: 2

1 R
dy 1 e 1d
ﬁ&_i( 2 1+X_2x2dx(x)
)
dy 1 Bz 4 1d
~& 2z (7)) e a®

;
dy 1 Xz 3 d
=5~ (@73) e G ®
d
However, dx e -
1
dy Wiz 1
=>&—(tan E) 4—+X2><1
1
dy <Az 1
~a - (73) i
dy 1
=>dx_ %
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(4+x2) tan“lg
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EXERCISE 11.3 PAGE NO: 11.62

Differentiate the following functions with respect to x:
1
1. cos_1{2:1:\/1—:c2}, — < x<1

V2
Solution:
Let ¥ = cos™H{2x4/1 — x2)
letx = cosB
Now

y = cos *{2cos6+/1 — cos2 0}
= cos~1{2cos0./sin2 6}

Using sin’0 + cos?0 = 1 and 2 sin B cos B = sin 20

=cos (2 cos B sin B)

= cos(sin 28)

y = cos™1 (cos (-121 E 29))

Now by considering the limits,

1
— <A 1

V2

1
= —<cosf<1

V2

0<B<=
$ —
2

T
=>0<29<§

T
=>0>—29>—§
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T mom
= §> 5 20 > 2732
s b
= 0<% 5~ 20 < >
Therefore,
.
y= EhE ™ (cos (E_ 29))

y = cos™? (cos (g— 26))

18
y=(5- 26)
sy Tl' ) ot (=
y= 5 COS™'X
Differentiating with respect to x, we get
dy d ,m a
= &=&(§— 2 cos x)
dy —1
- -o-a( )
dx Vv1-—x2?
dy 2
A a———
dx 1 -x2

1+ x
2.c05_1{;‘ },—1(;1:(1

2
Solution:
Let
x5} [1eE
=105S
y 2

letx = cos28

Now
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(
_, ) [1+cos26
y = CO0S 2
\

2cos20
2

1,

y = cOS~

\
Now by using cos28 = 2cos?8 — 1
y = cos }(cos B)

Considering the limits,

-l<x<1

—1<cos206<1

0<20<mn

0<B<n
2

Now, y = cos(cos 8)

y=0
1
— -1
y 2cos X

Differentiating with respect to x, we get
dy 1( 1 )
dx 2\ J1—x2

; p
3.sin_1{ m},O(m(l

2

Solution:
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let x = cos20

Now
(
. _4) [1—cos20
= { |l—
y = sin >
\
. _,) [2sin?6
= sin™" ¢
o 2

\
Using cos 28 = 1 — 2sin’0
y = sin"}(sin 8)
Considering the limits,
O<x<1

O<cos26<1

0<28 <=
2

0<B<y
2

Now, y = sin"}(sin 8)
y=0

o U
= =C0S
y=3¢

Differentiating with respect to x, we get

g

d_Y_l(_L)
gk A\ J1I—x2
4. sin_l{\/l—mz}, O<xz<1

Solution:
Let,
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y = sin™? {ﬁ}

let x = cosB

Now

y = sin~! {m}
Using sin%0 + cos’0 = 1
y = sin"}(sin 8)
Considering the limits,
O<x<1

O<cosB<g1l

e P
2

Now, y = sin*(sin 8)

y=06

y = COs X

Differentiating with respect to x, we get
g B 1

dx 1—x2

€T

a“ — &

5.tan—1{ },—a(m(a

Solution:

X
y Vaz — x2

Lletx=asinB

Now
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asinB }
vaZz— aZsin2 0

Using sin%0 + cos’0 = 1

y = tan‘l{

— { asinf }
— n _—
y av1l—sinZ6
y = tan™ {sinG]

cosB

y =tan(tan 8)
Considering the limits,
—a<x<a
—a<asinB<a

—1<sinB<1

Tco<n
2 2
Now, y = tan™*(tan 8)

y=06
y = sin? (z)

Differentiating with respect to x, we get
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Solution:
Let,

X
= sin™! {—}
¢ Vx?+a?

letx=atanB

Now
3 sin‘l{ atanf ]
y= VvaZtan? @ + a2
Using 1 + tan®d = sec’8
_ _1{ atanf }
y=sin"{——
avtanZ6 +1
_ _1{ atanf ]
y=sin"}——
avsec?0
e {tanB}
y = sin —
y = sin"}(sin )
y=06
.3
e L
y = tan (a)

Differentiating with respect to x, we get

d d

&= mE()
dy N 1
dx a?+x2 a
dy a

dx  az+x2

7.Sint(2x2-1),0<x<1
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Solution:
Let,

y=ain~{Zx*—1]}
let x = cosO

Now

y = sin™! {\/2 cos20 — 1}
Using 2cos’8 — 1 = cos28

y = sin"}(cos28)

y=sin? {sin (g - 26)}
Considering the limits,

O<x<1

O<cosB<1l

0<B<s
3

0<20<m
0>-20>-m
Wfua VEQ. -
Zz 2 2

Now,
y = sin™? [sin (g - 29)}

_I_ 2
y=3

TT 2 .5
= ——2c0s
Y=3

1x
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Differentiating with respect to x, we get

% = %(g -2 cos‘lx)

8.Sin?(1-2x?),0<x<1
Solution:

Let,

y = sin"1{1 — 2x?%}

let x = sinB

Now

y = sin™? {\/ 1 — 2 sin2 9}
Using 1 — 2sin’0 = cos20

y = sin"}(cos20)
y = sin”! {sin (g - 29)}

Considering the limits,
O<x<1

0<sinB<1

0<B<s
2

0<20<m
0>-20>-m
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T T T
=>-—20>—-

s & 2

Now,

y=3zin™ {sin (g - 29)}
T

Y= 5— 20

T
= —— sin X
Y=3

Differentiating with respect to x, we get

dy d m 4
&—&(E—Zcos x)
d
e
dx v1—x2
dy —2
dX_\,l—XZ

Solution:
Let,
= X
y = COS {—VW}
letx=acotB

Now

acotd }

y = cos‘l{ — =
vaZcot? 0+ a2

Using 1 + cot?B = cosec’d
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_1{ acot@ }
=08 }—/—
Y avcotzB+ 1
_1{ acotd }
=08 —
g avcosec?0
_1{ cotB }
= cos
y cosecH
y = cos(cos 8)
y=6
X
= cot™(-
y (=)
Differentiating with respect to x, we get
dy d, s
—=—{got ™ |-
dx dx( (a))|
dy -a? 1
dx az+x2" a
dy —a
dx a2+ x2
1 g sin -+ ags 3w ™
. S1n o i ir —
? V2 P\ <T<7
Solution:
Let,
A 9 {sinx 2 COSX}
S GN— ————
y 2

Now

P 1 1
y = sin {smx\)—a + cos X\,Ti}
3 =g {sinx cos (g) + cosxsin (g)}
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Using sin (A+B)=sin Acos B+ cos AsinB
, Tt
e 1 i -
y = sin {sm (x + 4)}
Considering the limits,
31 — e
— — X —
B -4
Differentiating it with respect to x,
2 m
p— X —_
y 4
d
dy _
dx
- _, [cosx+ sinx 7r< <1r
. COS g s €T =
V2 C4 4
Solution:
Let,
L {cosx + SiIlX}
= C0§ }——————
y 2
Now

1 1
= cos~ ! {cosx—+ sinx—}
J V2 V2

V= o > {cosx cos (-g) + sinx sin (g)}

Using cos (A—B) =cos Acos B +sinAsin B

= ca¥ {cos(x - g)}

Considering the limits,

'rr< <T[
—_—— X J—
4 4
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—E<X—E<0
2 +
Now,
s
y=-—-X+ Z

Differentiating it with respect to x,

dy
=
12. t ‘1{ * } lcax<1
" an b 4
1+vV1—-=z2)J°
Solution:
Let,

%
=
y 1++V1—x2
letx=sin B

Now

- _1[ sinB }
= tan
d 1++v1—sin20

Using sin%0 + cos’0 = 1

5 _1{ sinB }
— n _—
’ 1++/cos28
> tan‘l{ sin® }
1+ cosB

Using 2 cos?0 = 1 + cos 26 and 2 sin 8 cos B = sin 26

. B 0
Zsm—z— cos—z-
= tan~1{—=——-=

y 0
ZCOSZE
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0
L =4 —
y tan {tan 2}

Considering the limits,

—~1ex<l
-1<sinB<1
e e
—§<e<§
- B
T2°2°%
Now,

0
y = tan™! {tan —}
¥ 2

Differentiating with respect to x, we get
dy ds1

= &(5 sin x)

dy 1

dx 2V —x2

T
13. tan { } . —a < x < a
a+ \/a,2 — a:i
Solution:
Let,
X
y= tan~? {?}
a1+ as — x4

letx=asinB
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Now

a sinB }

y=tan‘1{ :
a+ a2z —a2sin20

Using sin%0 + cos’0 = 1

S { asinB }
a+ avcos?@
_,( sin6
y= )

Using 2 cos?8 =1 + cos B and 2 sin 8 cos 8 = sin 28

2sin® cos
smz COSZ

y = tan™? 5
2cos?5
2
ta ‘1{ta 9}
= tan n—
y 2

Considering the limits,
—a<x<a

-1<sinB<1

X
y = —sin"-
a

Differentiating with respect to x, we get
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dy d (1 : _1X)
= =S —
2 a

dx  dx
dy a 1
dx 2yaZ—x2 "3
dy 1
dx 2vaz—x2
1 —
14, sin?d ZFVIT T e <
V2
Solution:
Let,
- {x+ V1i— xz}
=sin"{{———
’ V2
Lletx=sinB
Now
- {sinO + V1 — sin? 9}
= sin
4 V2

Using sin%0 + cos’0 = 1

sinB + cosB}

y = sin‘l{ S

Now

1 1
y = sin™? {sine — +cos 9—}

V2 V2
T T
ity = —1 . i . 1
y = sin {sme cos (4) + cos B sin (4)}
Using sin (A + B) =sin Acos B+ cos Asin B

y = sin~? {sin(e - g)}
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Considering the limits,

-1<x<1
-1<sinB<1
T i
g RS
m T ® T W
—rrgRltp s
b ™ 3m
—Z<e+z<T
Now,
T

y = sin 1{51n(9+ Z)}

™
y= 9+Z

T

e di
=8sin "X+ —
y 4

Differentiating with respect to x, we get

dy d, _, T
&—&(sm X1 Z)
dy 1

dx 1—x2

15 cos’l{x_'_ -

},—1<:c<1

V2
Solution:
Let,
P {x +41-— xz}
=Ccos " {———
¥ V2

letx=sin B
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Now

o {sine + V1 — sin? 9}
y = COS
V2
Using sin%0 + cos’0 = 1

sinB + cosB}

= cos‘l{
. V2

Now

1 1
y = cos™! {sine— + cos 9—}

V2 V2
y=tos™ {sinG sin (g) + cos B cos (g)}

Using cos (A—B) =cos Acos B +sin Asin B

= cos{eos(o - 1)

Considering the limits,

-] £x<]
-1<sinB<1

™
el
T T . T/
W a U &
31 B
» 2
Now,

y = cos™? {cos(e - g)}

y=~(6-2)



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

s
y=—sin"'x+

Differentiating with respect to x, we get
dy d, " T

= =gl R =

dx dx( 4)

dy 1

dx Vv1—x2

_1 4x 1 1
16. tan m,——<$<_

Solution:
Let,

4x
~ 1 )
=R e

let 2x=tan B

_,( 2tan®
¥ = {1 — tan? 9}
2tanB
1—tanZ6

y = tan"*(tan20)

Using tan 26 =

Considering the limits,

1 1

——<x<=
2 2

—1<2x<1

—1<tanf9<1

L s
1 2

%
2 2



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

Now,

y = tan™(tan26)

y=260

y = 2 tan™}(2x)

Differentiating with respect to x, we get

d d
d—z = &(Ztan‘1 2X)
d 2
N
dx 1+ (2x)2
dy +
dx 1+ 4x2
2;r—+—1
17. tan—! { }, —oo < x <0
1 — 47
Solution:
Let,
2x+1

= tan~?
y = tan [1 _4\}
Llet 2*=tan B

ik _1{ 2 X @ ]
y = tap 1= (292

= _1{ 2tan® }
TP tanz 6
sl 20 2tan®

sing tan 26 = T

y = tan~!(tan26)

Considering the limits,
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—oa<X<0
=g Pe 0
O<tanB<1

0<B<o
4

0<28 <o
3

Now,

y = tan™(tan26)
y=20

y = 2tan™(2%)

Differentiating with respect to x, we get

dy d -19x
e dX(Ztan 2%)
dy 2%log2

i ZX—
dx 1+ (2%)2

dy 2*"*log2
dx  1+4x

2a”

18. tan ' {—
1 — a2

},a.>1,—oo<at<0

Solution:
Let,

x _1{ Z2a- }
= tan

y 13
Leta*=tan O

2tan® }

= tan~?! {—,,
y 1—tan20
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2tan®
1—tanZ0
y = tan~*(tan26)

Using tan 20 =

Considering the limits,
—0<X<(
a~<a*<a’

O<tanB<1

0<B<
2

0<20 <o
2

Now, y = tan™*(tan 28)

vy =20

y = 2tan(a*)

Differentiating with respect to x, we get

dy d o
&—&(Ztan a*)

dy a*loga
&~ 2T @
dy 2a*loga
dx 1+ a2«

19 Sill—l{\/1+m+\/1_m
' g

},0<;1:<1

Solution:

Vi+x+ V’l—x}

i —1
y = sin [
Let, 2
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Let x = c0s26

Now

. _, [VI+cos28+ V1 — cos20
= sin
5 2

Using 1 — 2sin’0 = cos 28 and 2 cos’0 — 1 = cos 20

. _,[V2cos?8 + y2sin? @
= sin
d 2

Now

1 1
= sin~? {sinﬂ — + cos 9—}
. V2 V2

y = sin™? {sine cos (g) + cos B sin (g)}

Using sin (A+B) =sin Acos B+ cosAsinB
T
— . _1 : it
y = sin {sm(B + 4)}
Considering the limits,

Dex<1

O<cos26<1

0<20 <=
2

0<B<r
2

Now,

¥=n

sin(O  ; g)}

Y e

y= 0+
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! a m
= —CO0S X i
y=3 4

Differentiating with respect to x, we get

d d /1 T
= —(—cos‘1x+ —)

dx dx\2 4
dy 1 -1
dx 2 yT—x2

dy -1

dx  2vI—x2

axr

V1 22 1
20.t.anl{ e },m#O

Solution:
Let,

1+ a2x2—1
ax

v
y = tan~! {

Lletax=tan O

Now

_ Vv1+ tan26 —1
Y= tano
Using sec’8 =1 + tan’f

? o3 Vvsec?6 —1

Y7 R} tan®

. A {secB — 1}
s tan®

P {1 = cosﬂ}
y=tan sin@



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

Using 2 sin“B =1 —cos 26 and 2 sin B cos B = sin 28

2 sin? g
o= Tan —29
. sinicosi
y = tan~! {tan 9}
2

6
V=3

1 s &
y = ytan”"ax

Differentiating with respect to x, we get

dy d (lt 5 )
dx dxlz oo
dy 1 a

==X
dxk 2 1+ (ax)?

dy a
dx  2(1+a2x?)

sin @

21. tan_l{ },—7:'(;1:(71'

1 +cosx

Solution:
Let,

; _1{ sinx }
v = tall i —3 v —
4 1L Jd cosx

Function vy is defined for all real numbers where cos x # -1

Using 2 cos®0 =1+ cos 28 and 2 sin 8 cos B = sin 26

o X X
Zsmicosi
y=tan }{—= =

X
2c0s8%%
2
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y = tan™! {tan%}

X

2
Differentiating with respect to x, we get
dy d (x
dx &(E)
dy 1

dx 2

1
22, gin~ ' { ——
{ v1+ 1:5}

Solution:
Let,

1
= sin™?* {—}
y V1+x2

Lletx=cotB
Now

T 1
y = sin {m}
Using, 1 + cot?8 = cosec’d
Now

1
= sin~?! {—}
y vcosec20

1
— qin—1
o {cosece}

y = sin"}(sin 8)

y=6
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y =cot™x

Differentiating with respect to x we get

dy d
— = —(cot™x
dx dx( )
dy 1
dx 1 +x2
1 _ m2n.
23. cos I{— V. 0<x <o
j :1:2"
Solution:
Let,
= in
=cos H{—+
y=cos™ i am)
Letx"=tan B
Now
_,[1—tan’8
= g8 " f——————
y 1+ tan<6
- 1— tan’0 A
sing ——— = cos
g 1+ tanZ6

y = cos *{cos26}
Considering the limits,
0<x<eo

0<x"<oo

0<f<
2

Now, y = cos *(cos 28)

y=20
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y = tan"}(x")

Differentiating with respect to x, we get

dy d s
== &(tan x")
dy  2nx"!

dx 1+ (x0)2

dy 2nx™?!

dx=1+x2“
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EXERCISE 11.4 PAGE NO: 11.74

Find dy/dx in each of the following:
1.xy=¢c?

Solution:
Given xy = c%;

L g
Now we have to find dx of given equation, so by differentiating the equation on

both sides with respect to x, we get,
By using the product rule on the left hand side,
d(xy) dc?

dx dx
x (dy/dx) +y (1)=0
dy _ v
dx X

We can further solve it by putting the value of y,

2

dy —c*
dx  x2

2.y3-3xy?=x3+ 3x%y

Solution:
Given y? — 3xy? = x3 + 3x?y,
Now we have to find dy/dx of given equation, so by differentiating the equation on both
sides with respect to x, we get,
d d

= (1) o (Bev) = o () + o (32%)

Now by using product rule we get,
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= 3 2@- -3 Ii( 2) t 2i(.Z') =322+ 3 I?'i(‘ )+ i(;1'2)
Y _'da'y Ve | =™ = TV

O [ d: . 5 d
=32 3|z (2y) 2L 4 y3] — 322+ 3 [f—y f y(ZI}]

o | dr dx ’

5 dy dy ; ; dy
i, Bl M B 2 _9,2 4 9,2 "7 +
= 3y o brydI 3y 3z 3z o + By

5 dy dy , dy 5 9
= 3y*— — bry— — 3r°— = 3z° + 6xy + 3y

y T Iyd;z‘ T = x° + bxy + 3y

dy , . ’ g ’
=3 3_y (y3 — 2zy — 1'.2) =3 (r“) + 2zy + yz)

Now by taking 3 as common we get,

dy 3zt y)?
dr  3(y2 — 2zy — z2)

—

A _ (=)
dr y?—2zy—z?

—

3. x2/3 4 y2/3 = g2/3

Solution:

Given x?/3 + y?/3 = 3?3,

Now we have to find dy/dx of given equation, so by differentiating the equation on both
sides with respect to x, we get,

2 10 24y

3x33 ' 3yifdx

dy _ —y'®
el x1/3

Now by substituting the value, we get

dy —a2/3 — x2/3

dx x1/3
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4. 4x + 3y = log (4x — 3y)

Solution:
Given 4x + 3y = log (4x — 3y),
Now we have to find dy/dx of it, so by differentiating the equation on both sides with

respect to x, we get,

d ) . (i - dI n .
EHI] f 5(35/) = E{log(-l.r 3y}

dy 1 d
= 44+3—=-— (47— 3
dz (-1_1- %y) d.lf( y)

] .
Bl (4 _")
dx (.13_ 3y] _ dx
dy 3 dy 4

.3d_yf4;r. 3y+11:
dr | (4z - 3y) J

e,
41——

Solution:
x2 2
. &4 1
Given a* ,



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

Now we have to find dy/dx of given equation, so by differentiating the
equation on both sides with respect to x, we get,

2X  2ydy

— e i =
a‘ b2 dx
dy  —xb?
dx ~ ya?

6. x° +y° = 5xy

Solution:

Given x° + y° = 5xy

Now we have to find dy/dx of given equation, so by differentiating the equation on both
sides with respect to x, we get,

s ad o d
e L Y A — Y = —(Bxy)
dr ) dr (y ) dx 1oxy)

Now by using product rule, we get

dy [ dy d
= 5z + By — =5 [z— + y—(z)
Y odr L dr : d.}l‘L
dy d ,
= bzt + jt— =5 z—yiy(l]
dr dx
dy dy
el U G WY
dr dir
Ay _dy
= — — br— =5y — bz
4 dx dr
dy ;
=52l x) =5y o)
dz ‘



WWW.edllgl'OOSS.COIII

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

dy y—z?

dr  y' =z

7. (x + y)? = 2axy

Solution:
Given (x + y)? = 2axy
Now we have to find dy/dx of given equation, so by differentiating the equation on both

sides with respect to x, we get,
d

(4 ) d (2 ‘]
= —(x = —(2ax:
dr (z+y) dzr Y

Now by using product rule, we get

d dy d
= 2(z + y]E(I ty)=2a - tyo—(z)
dy dy
= 2(zx +y) [1 } E] = 2a [15 u[l)}
. d d
= 2{(r+y)+2(z+ de—i = 201&% t 2ay
dy
. 2(z +y) — 2az| =Ray —B(z+ )
dz " "

dy - 2ay -z

dr “2{r + y—az]

4y @ 'aygm-y)
AE_(;I‘,%‘_U - ar
8. (x2 + y?)?=xy

Solution:

Given (x + y)% = 2axy

Now we have to find dy/dx of given equation, so by differentiating the equation on both
sides with respect to x, we get,
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- ZlE@ ] = Zew

Now by applying product rule we get,

= 2(1‘2 ry)%(r2 t uz):;r% %y%(r)
= 2 (22 + y?) (21 i 2y%> —I% -y (1)
= 4z (22 + y?) + 4y (2> + uz)%:I% by
= 4u(1‘2 +yz)% I%:y 4z (z° + y°)
= Bl y) 2] =y e (4 )

9. Tan? (x* + y?)

Solution:

Given tan ~Y(x®? +y?) =a,

Now we have to find dy/dx of given function, so by differentiating the equation on both
sides with respect to x, we get,

- (2 +2dy)—0
x+y2x Ya&x) =

ra

dy —x
dx y
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T
10. e®~ Y = log (—)
y

Solution:

x
e* ¥ = log (—)
y

Now we have to find dy/dx of given function, so by differentiating the equation
on both sides with respect to x, we get,

s &)

d 1 d [z
BRI o) S e - o
R g M) S Xd.’z(y)
(3)

Now by applying quotient rule we get

Given

d dy
d v (@) —ag
= pl=9) (1__y) _ Y| =Y

dl‘ :_B- y

d d
= e(z ¥ _ C{z y)__y_ — ._1_ [y(l) — I__y_]

dz Ty

= el ¥ _ oz y)ﬂ -
e a&° ydz

1 dy dy |

ke - = )
Yy dx : dz ] =
dy | 1 elz-v) 1 elz—v)
Tdxl|ly 1 | T 1

dy [1 — yel= y)] 1 — zelz ¥

= = -
dzx y T
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dy y|1- relt vl
dr =z 1 yc’-l ul
dy y | zel® ¥ -1
T dr -z yelz ¥ — 1

dy y | zelz ¥ -1
o d.r a I y(r':-r v l

11.Sinxy+cos(x+y)=1

Solution:

Given Sinxy+cos (x+y)=1

Now we have to find dy/dx of given function, so by differentiating the equation on both
sides with respect to x, we get,

d-.-”]* d1‘(_+v.)_d,1]
E(blnl‘y II-LOS I Y) = E(
d | ] in(z + ) d S, &
- - sl LB
COSTY - (ry in(z +y) - (z+y
[ dy d P dy :
= cOsSZTY |T— + y— in(z 4 1+—| =0
COS TY _.r . yd.r (.r)] sin(r + y) [ dx]
[ dy : : ; L dy
= cosigh | z— 4 v (1) @ sin( A0 sin(z + y})— =0
| dr ik ' ' : dzx
dy ) . . dy
= rcosxy— + ycosxy —sin(r + y) —sin{z + y)— =0
dx dr
, ; dy bk
= [zcoszy — sin(z + y)| — = [sin(z + y) — ycos Ty
dx
dy sin(z + y) — ycoszy

—, —

dr | zcoszy sin(zr + y)
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I, . d ||"]_ — 2

12.1f V1 — 22+ /1 — y?2 = a(x — y). prove that = f ~—¥
dx \' 1 — x2

Solution:

Given V1— 22+ /1 —y2 =a(z—y)

letx=sinAandy=sinB

Then given equation becomes,

= 1—-sin"A++1—-sin°"B=a (sin A — sin B)

I

+cos A + cosB=a(sinA — sin B)

cos A+ cos B
sind —sinB

Now by applying the formula we get,

AB A DB
3 cOs 5

‘ A\B . A B
2 cos ——sin —;

¢ A—-B
== 4= oD
2

A-B
2

2 cos

=g =

= cot la=

=2cot la=A-B

— 2cot 'a=sin 'z —sin 'y.

Now by differentiating with respect to x we get,
d

d
9 1 S ol o
o (uc‘ot a) I (sm .r) I (sm y)
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. 1 1 dy
VIi-22  J1-42dz
- 1 dy 1
' Vi—£gdr 12
dy V19
T ode T
dy  [1-y?
Cdr (122
' 2
dy f1—4

13.Ify=+1—x2+ 21 — y2 = 1, prove that L I bl
f & q - dx \" 1 — x2

Solution:
Given, ¥ = V1—22 oL —y? 7
Letx=sinAandy=sinB

Then given equation becomes,
— sin By/1 —sin° A + sin4y/1 —sin"B =1

Now by applying the identity, we get

= sinBcosA +sinAcosB =1
= sin(A+B) =1

= A+ B=sin '(1)

Now by substituting the values of A and B, we get

0. ) s 3 T
=sin IT+sm Y= —

2
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Now by differentiating with respect to x, we get

d.. d, . dpw
= E(sm z) 4 E(bln j = E(—Z)
14 1 d
=4 s
Vi—at  l—pgpue
dy |."1 y?
T odr V 1 x2

14. I f xy = 1. prove that d_ +y2=0
B

Solution:

Givenxy=1
Differentiating with respect to x, we get

d d
= (7y) = —-(1)
ar

dr
By using product rule,

dy d |

- Id.r 7 da
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Il
|
I

@

dy 3
— + -:0
dx %

I

2 dy 3
15. 1 f xy” = 1. prove that Zd— +y” = 0.
i

Solution:
Given xy* =1

Now differentiating given equation with respect to x, we get

d, o d,
E(Iy)——x(l)

d.
- g O
= Ir— = - YT — :0
2 W)ty (@)
dy
=z(2y) —+y (1)=0
T
dy ;
Iyd:z: y
N S
dz  2zy
N v
T dzr 2z

Now by substituting x = 1/y* in above equation we get
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4y —y
Tdr (1
“(‘yi)
dy s
== 2= —
dzx o
dy 9
= 22— =1
dr r¥
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EXERCISE 11.5 PAGE NO: 11.88

Differentiate the following functions with respect to x:
1. xx

Solution:
1
Lety =xx

Taking log both the sides:

1
= logy = logxx

We know that log x* = a log x, substituting this in above equation we get
1
= logy = ;logx

Differentiating with respect to x, we get

d(logy) (5 logx)
T dx | dx

Now by using the product rule, we get

d(logy) 1 _d(logx) h TN d(x™)
T Tax o x dx BN Tay
{d(logu) 1du d(u®) - du}
=—-—; =nu"! —
We have dx udx  dx dx , by using this we get,
1dy 1 1dx (—1
Tydax x S xax o8
1dy_1_ 1
Tydax xz x2 8%
1dy 1-logx
Tydx | x2

dy 1-—logx
y( x* )
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1
Put the value ofy = xx

dy 1 — logX)

“
= — = Xx
dx x2

2 xsin X

Solution:
Let y = x¥n*
Taking log both the sides

log y = log (x*"¥)
log y =sin x log x {log x* = a log x}
Differentiating with respect to x, we get

d(logy) d(sinxlogx)
T T dx | dx
Now by using product rule, we can write as
d(logy) . d(logx) d(sinx)
- Sinx X = +logx X I
d(logu) 1du & d(sinx)

=

= cosx]
Again we have,{ dx u dx dx , by using this we can

write as
1 dy_ ! 1dx_|_1
=>y dx—smxx T H ogx(cosx)
1dy Sinx+l
S ———=
Pix " 0gX COSX
dy (sinx_l_1 )
=y | — 0gX COSX

Put the value of y = x®" *

dy .. (sinxJrl )
= — = " —
= =% % 0gXCOSX
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3. (1 + cos x)*

Solution:

Lety = (1 + cos x)*

Taking log on both the sides

= logy = log (1 + cos x)*

= log y = x log (1+ cos x) {log x* = a log x}
Differentiating with respect to x

d(logy) d[xlog(1+ cosx)]
T Tax dx

Now by using product rule, we get

d(logy) « d[log(1+ cosx)]
= =
x dx
d(logu) 1 du

Again we have, dx T udx
ldy 1 d(1+ cosx)

=>§&—x><(1+ cos X) dx
ldy 1
Tydax * 1+ cosx)
{d(l +cosx) d(l)+ d(cosx)

0 + ( . )dX _ »
L. Ax - = SInx dX_ sSinx

+ log(1+ j) <
og COS X de

+log(1+ cosx)

(—sinx) +log(1 + cosx)

1dy —xsinxJrl 11 )
T ydx  1+cosx @ 08 e

dy —Xxsinx
¥ i coms

= —_—=
dx 1+cosx

Put the value of y = (1 + cos x)"

+ log(1 + cos x)}

dy —xsinx
= —={1 + cosx)* {

= + log(1 + cos x)]

1+ cosx
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4. :I:ccrs—1 T

Solution:

Lety = x¢o5 ¥

Taking log both the sides

= logy = logx®@s %

= logy = cos ' xlogx {log x* = a log x}
Differentiating with respect to x

d(logy) d(cos™*xlogx)
T ax dx

By using product rule, we get

d(logy) _,__ d(logx) d(cos1x)
% - oS X X T +logx X e

d(logu) 1du o d(cos™'x) -1

=

Again we have,{ dx u dx dx V1 —x2 ],, from this we can
write as

1dy cos™?!

X
ﬁ__—

-1
= +lo x( )
y dx X = V1 —x2

&1

X logx

y dx X V1—x2
dy cos 'x  logx
y

x  JI-x2
Put the value ofy = xcos tx

o
s sl {cos x  logx }

X V1 —x2

U
& &

5. (log x)*
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Solution:
Lety = (log x)*

Taking log both the sides

= log y = log (log x)*

= log y = x log (log x) {log x* = a log x}
Differentiating with respect to x

d(logy) d(xloglogx)
T Tax | dx
By product rule, we have
d(logy) d(loglogx)
T
d(logu) 1du
We knowthat{ dx  u &}

1dy 1 d(logx)
ﬁ;&_xxlogx o +loglogx

1dy X 1

dx
= + loglogx X —

dx

:37&: @x §+loglogx
= { = Ayos |
= T oglogx;

put the value of y = (jog x)*
Y_ «f > 4 logl ]
s WLEY logx | 808X

6. (log x)co=*

Solution:
Let y = (log x)°**
Taking log both the sides, we get



EDUGROSS

WISDOMISING KNOWLEDGE

= Logy = log (log x)****
= Log y = cos x log (log x) {log x* = a log x}
Differentiating with respect to x

d(logy) d(cosxloglogx)
—3 =
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d(cosx)

dx

= —sinx

dx dx
Now by using product rule, we get
d(logy) d(loglogx) .
A cosxxT+loglogkx
d(logu) 1du % d(cosx)
We know that  dx u dx dx
1d « 1 d(logx) + losl —
e e ER— X (—sinx
= COSX —— oglogx (—sinx
1dy_cosxx1 —
= ¥l i sinxloglogx
dy { COSX nxlogl }
aF = Toes sinxloglogx

Put the value of y = (log x)=***

dy . ( cosx
= — = (logx)«°** {

= 5 —sinxloglogx }

7. (Sin x)cosx

Solution:

Let y = (sin x)<***

Taking log both the sides

= Logy =log (sin x)****

= Logy = cos x log sin x {log x* = a log x}

Differentiating with respect to x
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d(logy) d(cosxlogsinx)
T ax dx
Now by using product rule, we get
d(logy) d(logsinx) . d(cosx)
= = cosX X ——— + logsinx X
dx dx dx
d(logu) 1du d(cosx) _ d(sinx )
—— = ——; ——— = —sinXx; ——— = c08X
We know that 4 u dx dx dx

1dy 1 d(sinx)
= — — = (C0SX X —

y dx sinx dx

1 dy . .
= — — = cotx (cosx) — sinxlogsinx

y dx

dy . .
= y{cosx cotx — sinxlogsinx}

Put the value of y = (sin x)***

+logsinx (—sinx)

=3 _y = (sinx)“*** {cosxcotx — sinxlog sinx}

dx
8. e* log x
Solution:
Let y = e*'og¥
Taking log both the sides, we get
= Logy = log (e)*'*=*
= Llogy=xlog xlog e {log x* = a log x}
= logy=xlogx{loge=1}
Differentiating with respect to x

d(logy) d(xlogx)
T Tdx | dx
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Now by using product rule, we get

= d(l(;)fy) =X X d(l;{gx) +logx X %
d(logu) 3 1 @
We know that  dx u dx
1dy 1dx
:§&=xx —F+logx
= % g = ;—(+ logx

o S
=dx—y{ 0gx}

Put the value of y = e*'%¢*

— = exlegx{ 1 4 logx}
dx

dy X
= d—- = elogx‘ { 1 + IOgX} {eloga

x =a; alog x = x%}

4 _ 1+1
= —= o
— = x*{1+1logx}

9. (Sin x)'o&x

Solution:

Let y = (sin x)'°¢*

Taking log both the sides

= Logy = log (sin x)'°&*

= Logy =log x log sin x {log x* = a log x}
Differentiating with respect to x, then we get

d(logy) d(logxlogsinx)
—3 —
dx dx
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Now by using product rule, we get

d(logy) d(logsinx) , d(logx)
=5 5 logx x e +logsinx X =

d(logu) 1du d(sinx)
- = T me COSX

We know that ~ dx u dx dx

1dy loex 1 d(sinx) - (‘l dX)
Tyax 8% “Sinx  dx OB SIX \{ dx

1dy logx logsinx

dy {1 ' t'+logsin>{}
= 3¢ = V{logxcotx

Put the value of y = (sin x)'°&*

\4 R logsinx
i (sinx)™°8* Jlogx cotx +

10. 10/°85inx
Solution:
Lty = 1QPR=nE
Taking log both the sides
= Log y = log 10/~
= Log y = log sin x log 10 {log x* = a log x}

Differentiating with respect to x

d(logy) d(logl0logsinx)
=3 =

dx dx
Now by using chain rule, we get
d(logy d(logsinx
. BY) _ g )

dx dx
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d(logu) 1du d(sinx)
= e | = COSX
We know that ~ dX u dx dx

1 d(sinx)
sinx dx

W sllog10cot
o y{log 10 cotx }
Put the value of y = 10/%&=n*

dy logsinx
e 10'°85™* {flog 10 cotx }

11. (log x)'o&*

Solution:

Let y = (log x)'°&*

Taking log both the sides

= Log v = log (log x)"&*

= Logy = log x log (log x) {log x* = a log x}

Differentiating with respect to x, then we get

d(logy) d(logxlog(logx))
~ T dx dx

Now by using product rule, we get

d(logy) d(log(logx)) d(logx)
= =logx X = + log(logx) X i

d(logu) 1du
We know that dx  udx

—
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1dy 1 d(logx)

= § dx e logx dx

+loglogx (~ 1)
0gl0gx .

1dy logX( 1 dX) log(logx)
ey, —— e — f — B — =
y dx logx\x dx X

dy 1 log(logx)
oy o)

“ax Yk X

dy { 1 + log(logx) }
— —— e

dx X

Put the value of y = (log x)'°%*

1+ log(logx) }
X

dy
M 5 ~logx
= o (logx) {

12. 10(107)

Solution:
Lety = 10{10:n )

Taking log both the sides

= logy=log 10110%)

= Logy=10xlog 10 {log x* = a log x}
= Logy = (10log 10) x
Differentiating with respect to x,

d(logy) d{(10logl0)x}
49 Ny dx

Here 10 log 10 is a constant term, therefore by using chain rule, we get

d(x)
dx

= 28D — 10 x log(10) X

d(logu) 1du d(sinx)
— = — —— ;——— = (0sX
We know that  dX u dx dx
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L dy— 101 10
Tyax 0g(10)

W

LEy = 10log(10

¥ _ 101log(10
:dx—y{ 0g(10)}

10+
Put the value of y = 101"

d_Y 1010x ¢ 10
=;,&_10 {10log(10) }

13. Sin (x*)

Solution:

Let y = sin (x*)

Take sin inverse both sides

= sin y = sin™? (sin x¥)

= sinty = x*

Taking log both the sides

= Log (sin™ y) = log x*

= Log (sin™ y) = x log x {log x* = a log x}
Differentiating with respect to x

d(log (sin™'y)) d(xlogx)
a dx T dx

Now by using product rule, we get

d(log(sin™* y)) d(logx) dx
= - =X X = +logx X =
d(logu) 1du

We know that dx  udx
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1 d(sin'y)  1dx >
Tsinty  dx gy

d(sin"*u) 1 du

Again we have, dx V1 — u? dX by using this result we get

1 " 1 dy X+l
= — —= 0gx
sinly J1-V? dx x &

E S _ 301
= —= 0gx
sin—! y(,/1— y2)dx .

dy R | o A =
= 3¢ = sin y(ql—y*)(l%—logx)
Put the value of y = sin (x¥)

d .
= d—z =gin™ (sinx™) (V’l — sin?('xx)) (1+logx)

From sin® x + cos® x=1, we can write as

y X | 2 3 g

S (Vcos (x-))(1+logx)
w M *(1+logx

=>dx—x cosx®( 0gXx)

14. (Sint x)*

Solution:

Let y = (sin™ x)*

Taking log both the sides

= Logy = log (sin! x)*

= Log y = x log (sin* x) {log x* = a log x}

Differentiating with respect to x
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d(logy) d(xlog (sin ~'x))
T ax dx
Now by using product rule, we get
d(log y) d(log (sin ~x)) e o
P =X X = + log(sin 7'x) X =
d(logu) 1du
We know that dx  udx
1 dy 1 d(sin7!x) &
= ~ & X ¥ A& + log(sin 7*x)
d(sin"*u) 1 du
Again we have, dx V1 —n? dXby using this result we get
ldy x " 1 3 i
ydx sin~lx’ 11— x2dx op(sin g
1 dy
=——= + log(sin ~'x
y dX sin—1x+1—x2 & )
dy
= —_—=

+ log(sin ~1x }
dx y{sin—1 xV1—x2 & )

Put the value of y = (sin™ x)*

= W (Sin_lx)x{

i =1
e 2+log(sm x)}}

sinTix+y1—x

15. a:sin—1 T

Solution:

Lety = Xsin-lx

Taking log both the sides
= logy = logx®® '*

= Log y = sin™ x log x {log x® = a log x}
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Differentiating with respect to x

d(logy) d(sin™?x logx)
= i dx

By using product rule, we get

d(log y) . d(log x) d(sin"'x)
———— =sinT*'XX———+]logx X ———
= dx dx 5 dx
d(logu) 1du d(sin"'u) 1 du
Weknowthat dx  udx '  dx JT =2 dx
ldy 1 dx 1 dx
=»>——=8in""XxX——+10gX X ——
y dx X dx V1 —x2dx
1 dy sin'x logx
= — — = —+
Y&~ X Vi-w
dy sin"’x  logx
= = +
dx x =

s
Put the value Ofy = xSin Tx,

. _1 "
—ay g = Xsih—lx sm X 3 logx
dx < -

16. (tan x)¥/

Solution:
3 g |
Lety = (tanx)x

Taking log both the sides, we get

1
= logy = log(tanx)x

1|
= logy = ~logtanx {Log x* = a log x}

Differentiating with respect to x
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1

d(logy) _ 4 (5logtanx)

— " —
dx dx

By using product rule, we can write as

d(logy) 1 d(logtanx) d(x™)
o §XT+Iogtanxx T

d(logu) 1du d(u®) .y du

We know that  dx udx' dx dx

1dy 1 . 1 d(t::mx)_l_l - 5
= — — =— —
ydx x tanx dx e

d(tanx) i

Again we have dx by using this result in the above expression

1 dy 1 s logtanx
= — = s T
y dx xtanx e
dy  ([sec’x logtanx

dx 7 |xtanx x2

1
Put the value of y = (tanx)x

dy 1 (sec’x logtanx
— = (& - -

dx R [xtan X X<
17. :I:tan_1 T

Solution:

Lety = xtan x

Taking log both the sides

= logy = logxt® 'x

= Log y = tan™ x log x {log x* = a log x}

Differentiating with respect to x
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d(logy) d(tan™'x logx)
=1 —
dx dx
Now by using product rule, we get
d(log y) _,__d(logx) d(tan™!x)
= % = fan " xx = +logx X — a
d(logu) 1du .d(tan‘1 u) 1 du
Again we know that  dx udx © dx uz+1dx
ldy_t - ><ldx+l « 1 dx
Tyax R a % e it
1dy tan"'x logx
= — —— =
y dx X %%+ 1
dy tan~!x N logx
= — =
dx y X il 6 |

Put the value ofy = gtan™tx

s |
- ﬂ _ gtan~x tan™*x N lf}gx
dx X %29

18. (i) (x*) vx

Solution:
Lety = (x)*vX

Taking log both the sides
= logy = log(x)* Vx

= logy = log(x)* + log VX {Log (ab) = log a +log b}
1
= logy = log(x)* + logx2

1
— logy =X logX + ElogX{Log xa =4 |08 X}
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= logy = (\(+ )logx
Differentiating with respect to x

-
d(logy) d ((x + i) logx)
T T ax dx

Now by using product rule, we get

' 1
d(logy) 1y d(logx) d(x+3)
S (x E)x +logx X ————

dx dx
Again we have to use chain rule for the above expression,

—IR —— Jipx—

1dy ('-I—l) 1dx dx
. 2 X dx dx

yd\
1dy (Zx+1)

#__ —
y dx 2

dy {(2‘<+ 1) }
=yy——— + logx

>< +log\

dx 2%

Put the value of y = (x)*x

dy_( X)* VR [_{(Zx+ 1)

E 2 X

+10gx}
dy r ,_{ X }
= &—(X) VX —§+§+logx

VR ()~ w1+ 1) |
= —_—= —
dx (X)°V ox 08X

2
. : x® —1
18. (i w(stn T—cos T) s
) xr? +1

Solution:
x2—-1
X2+ 1

Lety oy X(:sinx—cosx] s
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=y=a+b

xz2 -1
Xx2+1

where a = xinx-coex).}, _

Now we have to differentiate y = a + b with respect to x

By using chain rule, we can write as

dy da db
dx dx dx
q = X(sinx—cosx)

Taking log both the sides to the above expressions we get
= loga = logx(sinx—cesx)

= loga = (sinx — cosx)10gx {] og x® = a log x}
Differentiating with respect to x

d(loga) d((sinx — cosx)logx)
T T ax dx

Now by using product rule, we get

d(loga) _ d(logx) d(sinx — cosx)
= (sinx — cos x) X - +logx X i
To the above expression we have to use chain rule,
1daW 1dx 41 d(sinx) d(cosx)
== (sinx — cosx) X o ogx( = T )
d(cosx) _ d(sinx )
—————= —ginx; —— = cosX
We know that ~ dX dx
1 da (sinx—cosx) +1 ,
=5 — — = it .
B = ogx(cosx— (—sinx))

1 da (sinx—cosx)Jrl R
=——= ogx(cosx+ sinx
o = gx( )
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da sinx — cosx .
o {—+ logx (cosx + smx)}
Put the value ofa = x(sinx—cosx)
da e sinx — cosx .
i Lol {— + logx(cosx + sin x)}
x2—1
o o |

To differentiate above expression with respect to x we have to use quotient
rule,

L i), .. 5y SBE )

dx (x2+ 1)2

Now by using chain rule, we get

db x>+ 1)(2x) - (x*—1) (2%)

dx (x2+1)2
db  (2x®+2x) — (2x° — 2x)
T (x2+ 1)2
db  (2x®+2x —2x° + 2x)
Tax (x2+ 1)2
db A 4x
Tax T (X2 +1)?
dy da db
dx dx dx
Now by substituting all the values in above expressions we get
dy i s {sinx — COSX ry ( 5,58 )} N 4x
= — = - z _— —_—
- X ogx (cosx + sinx 2+ 1)?

:1:2-|-1

18.(441) = 4
(#i) — 1
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Solution:
XCOSX X2+ 1
Lety = x + =1
=y=a+b
x?+1

where a = x*9%%;b =
x2 -1

Now we have to differentiate y = a + b with respect to x

By using chain rule, we can write as

dy da+ db
dx dx dx
a:XXCOSX

Taking log both the sides to the above equation we get
= loga = logx*©°s*

= loga = xcosxlogx

{Log x* = a log x}

Differentiating with respect to x,

d(loga) d(xcosxlogx)
= —

dx dx
Now by using product rule, we can write as
= d(lgfa) = WPOS X X d(lgfx) + logx X —d(x;:izs %)
d(loga) d(logx) d(cosx)
£ —— = X COSX X T +10gx{x T+cosx}
d(logu) 1 du
Again we have, dx T udx by using this result in the above expressions

we get



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11

Differentiation
1da 1dx 41 _ .
B e XCOSX X - ogx{ x (—sinx) + cosx}
d(cosx) _ d(sinx )
———— = —sinx; ——— = cosx
We know that ~ dX dx
1da xcos x+ l _
— Rl — ey
= ogx(cosx — xsinx)
da _
= = a{cosx + logx(cosx — xsinx)}
Put the value ofa = x¥*°%*:
da
S x*¢°**fcosx + logx(cosx —xsinx)}
da
o e x*¢°**fcosx + logx cosx — x sinx logx}
da _
" x*¢°**fcosx (1 + logx) — xsinxlogx}
x2+1
21

Now we have to differentiate above expression using quotient rule, then we
get

db  (x*-1) —d(x;; DRICTEY —d(xzx_ L

= — =

dx (x2— 1)2

Now apply chain rule for the above equation,
db  (x*-1(2x)— (x*+1) (2%)

dx (x2+1)?
db  (2x®—2x) — (2x° + 2x)
Tax (x2+ 1)2

db (2x®—2x—2x3®-2x)
= — =

dx (x2+1)2
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db  —4x
Tdx . (x2+1)2
dy da db

= = T
dx dx dx
By substituting all values in the above expression we get

- @ . s chosx{cosx (1 -+ logx) — xsinxlogx} - _4X
3 (x4 1)°

18.(iv) (x cos ¢)* + (x sin 1');_

Solution:

- 1
Lety = (xcosx)*+ (xsinx)x

=y=a+b

1
wherea = (xcosx)¥;b = (xsinx)x
Now we have to differentiate y = a + b with respect to x

By using chain rule, we can write as

dy da db

dx _ dx | dx

a= [Xecosx)”

Taking log both the sides, we get
= loga = log(x cos x)*

= loga = xlog(xcosx)

{Log x* = a log x}

Differentiating with respect to x

d(loga) d(xlog(xcosx))
T ax dx

By using product rule, we get
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d(l d(l dx
= M = X X ) + log(xcosx) X —

dx dx dx
d(logu) 1 du
We know that. dx  udx
1da " 1 d(xcosx) i
= ——=
adx = xcosx dx STy
Again by using product rule, we can write as
lda  x d(cosx) 5 il
S S pe— COSX og(xcosx)
d(cosx) i
= —s§inx . .
We have dx using this result we can write as
1 da 1 [ (—si % }} 5
— el e —— —
T X(—sinx) + cosx 0g( XCOSX)
da {(:osx—xsinx_'_1 }
=5 — =
=2 e 0g(xcosx)

Put the value ofa = (x cos x)*:

da_( )X{cosx—xsinx+1 }

= = X COS X . 0g( xcosx)
da

= = (x cos x)*{1 —xtanx + log( x cosx)}

b= (x SiDX)}_lc

Taking log both the sides

= logb = log(xsinx):‘lc

= logh = ilog(xsinx) {Log ¥ = a log X

Differentiating with respect to x

1 .
d(logb) d (glog(xsmx))
= —
dx dx
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Now by using product rule, we get

d(loghb) 1 d(log(xsinx)) , d(x™)
T ;x = + log(xsinx) X =

1db 1 1 d(xsinx) ) 5
iB&—;X T + log(x sinx) (—x7%)

1db 1 ( d(sinx) .8 dX) log(x sinx)

b dx x2sinx dx S ik x2

d(sinx)
= COSX

We know that dx

dx

db xcosx+ sinx log(x sinx)
- —= -
x?sinx x?

1
Put the value of b = (xsinx)x:

db XCOSX +sinx log(x sinx)

=5 & (xsinx)x [ -y <2 ]
xcotx +1 log(x sinx)
&— (xsinx) x[ e }

[xcotx +1— log(x smx)]
= = (xsinx)x

d 3 da

dx dX dx

Now by substituting all the values in above expression we get

=> d_i, = (xcosx)*{1 — xtanx + log(x cosx)}
xcotx+ 1 — log(x smx)}

x2

+ (xsinx)x : {

18.(v) (:c - i)m 4+ 2(11+2)

Solution:
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1) 1
Lety = (X +;) 4+ x(143)

=y=a+b
1y 1
wherea = (x+;) b = x(1+%)

Now we have to differentiate y = a + b with respect to x

By using chain rule, we can write as

dy da db

dx x| dx

1 &
a=(x+-)
X
Taking log both the sides, we get
1 X
= loga = log(x + —)
X
1 1 ( +1)
= = —
0ga = XI0g|X X/ {Log x* = a log x}

Differentiating with respect to x

_ dQoga) _ d(xlog(x+5))

dx dx
Now by using product rule, we get
1
d(loga) d@%@+§n+l (+4) dx
= o KX = og|x = % =

d(logu) 1 du
Again we knowthat dx = udx

1da 1 d(X+%)

1
=>EE= x><x+1 o +log(x+)—{)
X
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Again by using chain rule in the above expression we get

l1da X dx d(%)

1
Jadx X2H1 &+dx'H%@+ﬂ
X
d(u®) L, du
By using dx dx,

1da x?2 1 1
:a§=v+1h+0§ﬂ}”%@+ﬂ
da x2 1 1
ﬁ&=%ﬂ+1@“ﬁl”%@+ﬂ]

1 X
Put the value ofa = (x - ;) -

da_(+1)" x? {1 1}+l (+1)
“ax Y% lx2+1 x2 OB\XTX

da =t = 1 1
$&=@+Q{#+1—ﬂ+1+m4“§ﬂ

da I\ (x%2-1 1
$&=@+ﬂ{ﬂ+1“%@+ﬂ]

< |

b= x(1+\_<)

Taking log both the sides
: &
= logh = logx(“_x)

1
= logb = (1 - ;) logx {Log x* = a log x}

Differentiating with respect to x

d(ogh) d((1+5)10gx)
= Tax dx

Now by using product rule, we get




www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11

Differentiation
1
d(logb) (1 1) d(logx)+l d(1+§)
= i = = X dx 0gxX X ax

Again for the above expression we have to apply chain rule,

1db_x+1 1de (d(D) a(3)

“bdx  x ><xd:::;+0gX dx+dx

1db_x+1+l ( 1)
“bdx  x2 OEX\~xz

db b{x+1 logX}

dx x¥ x®
db b{x+1—10gx}

— = —
dx x?

5 |
Put the value of b = x(1+§):

db (1+71() {x+1—logx}

=>&=X =
dy da+ db
dx dx dx

Now by substituting the all the values in above expression we get
dy IV — 1 1 (1+1) (X +1—logx
— = (x+-) - +—) xR —

~ dx (X x) [x2+ 1 log(x x) il { o }

18. (vi) eS"* + (tan x)*

Solution:

Lety = e * + (tan x)*
=y=a+b
Where a= e""*: b = (tan x)*

Now we have to differentiate y = a + b with respect to x
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By using chain rule, we can write as

dy da db
dx dx dx
a= esinx

Taking log both the sides, we get
= Log a= log e¥"*
= Log a=sin x log e {Log x* = a log x}
= Log a=sin x {log e =1}
Differentiating with respect to x
. d(loga) d(sinx)
dx dx
d(logu) 1du d(sinx)
Again we have dx  udx’ dx

1da
= —— = CO0SX

adx
da

S (cosx)

Put the value of a = ™" *

da
=/ 8 ¥ cosx

b = (tan x)*
Taking log both the sides:

= COSX

= Log b=log (tan x)*
= Log b= x log (tan x) {Log x° = a log x}
Differentiating with respect to x:

d(logb) d(xlog (tanx))
T T dax dx
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Again by using product rule,

d(logh d(log(ta d
(log )=x>< (log( nx))+log(tanx)><—x

—

dx dx dx
d(tanx) "
= sec X

We know that  dX

1db 1 d(tanx)
e = X r—— + log(tanx)

1 db ) 4 .
S = m(sec X) + log(tanx)

1db xcosxy 1
- bdx  sinx (coszx) +isg(ranx)

1 db X 1
=> S ﬁ(m) + log(tanx)
=3 @ =b { T T—— log(tanx)}

dx sinx cosx
Put the value of b = (tan x)*
=5 g = (tanx)* { e log(tanx)}
dy da db
dx  dx = dx

d ,
= es™* cosx + (tan x)"{ e — + log(tan x)}

18. (vii) (cos x)* + (sin x)*/*

Solution:

1
Lety = (cosx)*+ (sinx)x

=y=a+b

1
where a = (cosx)%;b = (sinx)x
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Now we have to differentiate y = a + b with respect to x

By using chain rule, we can write as

i= (casx)*

Taking log both the sides

= loga = log( cos x)*

= loga = xlog(cosx) {Log x* = a log x}

Differentiating with respect to x

. d(loga) d(xlog(cosx))
dx dx
Now by using product rule, we have
d(loga) d(log(cosx))
x T ax
d(logu) 1 du

Again we have dx u dx

dx
= +log(cosx) X —

dx

1da 1 d(cosx)
= X X — + log(cosx)
d(cosx) ]
We know that dx i
1da X
2 P E( —sinx) + log(cosx)
lda —xsinx
B Cosx + log(cosx)
da
= — = a{ —xtanx + log(cosx)}

dx
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Put the value ofa = (cosx)*

da

= (cosx)*{ —xtanx + log(cosx)}

1
b = (sinx)x
Taking log both the sides
n |
= logb = log(sinx)x
2 | -
=» loph = ;log(smx) {Log X = a log x}

Differentiating with respect to x

1 .
d(logh) d (glog{sm X))
T ax dx

Again by product rule we have

. d(log(sinx)) d(x™)

d(logb) 1 :
= + log(sinx) x 3

dx X dx
d(u®) du

n—-1 _

=

We know that dx dx,

1db 1 1 d(sinx)+1 (sinx) —
:bdx_xxsinx . og(sinx) (—x7°)

1db 1 ( ) log( sinx)
“bdx xsimx % x2

1db _ cosx log( sinx)
“bdx  xsinx x2

db b{cotx log( sinx)}

= — =
X x2

5 !
Put the value of b = (sinx)x:
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. 1fcotx log(sinx)
" T (sinx)x = 5
dy da+ db
dx dx dx

1 (cotx log( sinx)
dx

d
= o (cos x)*{ —xtanx + log(cosx)} + (sinx)x { " 2

18.(viii) 2= % + (z — 3)*

Solution:

Lety = x* 3+ (x—3)¥

=>y=a+b

wherea = x* 3:b= (x—3)%

Now we have to differentiate y = a + b with respect to x

By using chain rule, we can write as

dy da db
dx dx dx
a=x¥3

Taking log both the sides

= loga = logx* 3
= loga = (x> — 3)logX {log x* = a log x}
Differentiating with respect to x

% d(loga) d((x*— 3)logx)

dx dx
Now by using product rule,
d(loga) . d(logx) d(x?-3)
= e —(X —3)XT+IOgXXT
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Again by using chain rule we get

1da 1dx

= + logx X (2x)

+ 2x logx

) + Z% logx}

Put the value ofa = x* 3

da . . ((x*-3)
P e { " + 2x logx

b= (x—3)
Taking log both the sides:
=> logbh = (x— 3)"2
= logb = x*log(x— 3) {log x* = a log x}
Differentiating with respect to x:
. d(logb)  d(x*log(x—3))
dx dx

Again by using product rule, we get

d(logb) , _ d(log (x—3)) d(x?)
=2~ B X X I +log(x—3)xT
For the above expression now we have to use chain rule,

1 db ’ 1 d(x—3)
=5 —-—= X*X

b dx (x—3) dx

1 db x? dx d(3) S .
- dX dx X Og(x )

+log(x—3) X (2x)

& (X_3)(1)+2xlog (x—3)
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B el T et
" |x-3) & og(x—3)

Put the value ofb= (x— 3)"2:

B 4 2xlog(x—3
T =g e o
dy da+ db
dx  dx dx

=

L x* 3 an 2xlogxt+ (x—3)¥ = + 2x log(x — 3)
el = x log: 3 T g

19.y =e*+ 10" + x*
Solution:
Llety=e"+ 10" + x*
=y=a+b+c
Where a=e*; b=10% c=x*
Now we have to differentiate y = a + b + ¢ with respect to x

By using chain rule, we can write as
dy da db dc

A~ dx ' ax ax

a=e*

Taking log both the sides

= Log a= Log e*

= loga=xloge

{Log x* = a log x}

= Log a=x {log e =1}

Differentiating with respect to x
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d(loga) dx
T dx dx
d(logu) 1du

We know that dx  udx

1da
=2 -—=1

adx
da

= —=2

dx

Put the value of a = e*

da
= — =¥

dx
b =10
Taking log both the sides:
= Log b=log 10*
= Log b=xlog 10
{Log x* = a log x}
Differentiating with respect to x

d(logb) d(xlog10)
— —

dx dx
Now by using chain rule,
d(logb) dx
= . log10 x i

1db—bl 10

- b(log10
= — =
dx Ungih)

Put the value of b = 10*
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db— 10*(log 10
= — = 10%(log10)

=X

Taking log both the sides

= Log c=log x*

= Log c=x log x

{Log x* = a log x}

Differentiating with respect to x

d(logc) d(xlogx)
—] —

dx dx
By using product rule, we get
d(logc) d(logx) dx
= =X X = +logx><&
1dc B 1dx+1
= e =3 0gx

Lo i
=>Cdx— ng

dc
o ~u c{1 +logx}

Put the value of c = x*

dc
> =7 x*{1 +logx}

dy da db dc

X dx & ax
dy g

y— ¢

= + 10%(log10) + x*{1 + logx}

20.y=x"+n*+x*+n"

Solution:



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

Lety=x"+n*+x*+n"

=y=a+b+c+m

Where a=x";b=n*; c=x;, m=n"

Now we have to differentiate y =a + b + ¢ + m with respect to x

By using chain rule, we can write as

dy da db dc dm

dx  dx | dx dx | dx
a=x"

Taking log both the sides
= Log a=log x"

= Log a=nlog x

{Log x* = a log x}

= Log a=n log x {log e =1}

Differentiating with respect to x

d(loga) d(nlogx)
T ax | dx
Again by chain rule, we can write as
d(loga) d(logx)
= " gy
d(logu) 1du
We knowthat dx  udx

1da 1dx
Cand " *xx

1da n

adx x

da an
e
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Put the value of a = x"

da_nxn
dx  x
da
&=nx“‘1
b=n"

Taking log both the sides
= Log b=log n*
= Log b=xlog n {Log x* = a log x}

Differentiating with respect to x using chain rule, we get

d(logb) dx
o =logn x&
1db
= b(logn)

db_bl
= —=b(logn)

Put the value of b = n*

= = n*(logn)

=K

Taking log both the sides

= Log c=log x*

= Log c=xlog x

{Log x* = a log x}

Differentiating with respect to x

d(logc) d(xlogx)
T T ax | dx
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Now by using product rule, we get

d(logc) d(logx) dx
sl X T +logx><dx

1dc_ ldx_l_1
= cdx_x xxdx 0gx

= fIPPT
s m ogx

=

= — +

Put the value of c = x*

0 _ x*{1 +logx}
= 0gx
m=n"

dm d(n")

dx

~dx
dm
=>E=0

dy da db dc dm

ax " deldx g dx
dy

S\ nx" !+ n*(logn) + x*{1+logx}+ 0

d
- &y = nx"! +n*(logn) + x*{1+logx}
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dy e iz B apifll o :
= =L = gveotx [— (cotx)z"1— (vcotx)]
dx 2 dx
= g = le‘"“’_“"('co'f‘«;)":l-i (cotx)
dx 2 " "
d - 3 .
However E(_cotx) = —Cosec-x
s
o - VP G-
s Ee“ *(cotx) "2 cosec” x
dy eVt cosec?x
= — = —
: . 1
dx 2(cotx)2
dy eVeotX cosec?x
dx 2y cotx
i( \,m) | eV phsec?x
Thus, dx - 2\/cotx
sinx
25.log | ————
1 + cosx,
Solution:
va 100( sinx )
LetY = " "°\1+cosx
, X
sin2 X 5
=y =log X
1/9cos2 X 5

i

www.edugrooss.com
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Differentiation

We have sin28 = 2sinBcos8 and 1 + cos28 = 2cos?6.

g B 4
ZSmicosi
=>y= 10g

£

ZCOS"i
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. X
sinz
=y=log| —%
cos5

2Dy= log(tan%)

On differentiating y with respect to x, we get

g = % [log (tan §)]

d
—(lo
We know dx X

Now by using chain rule we have,
dy 1\d ( x)

5> —=|—=]— £
dx (tan;) dx - 2

dy xd( x)

= o = Cotz—(tan;
L s e
We have &= (tanx) = sec”x
dy X Lxd x
= & = COtESEC 5&(5)
dy 1 x .xd
ﬁa—icotzsec EE(X)
d
However,a(x) «
dy @1 Xy ,
=" S w — %
=>dx 2(:otzsec > 1
dv 1 cos> 1
Rt b &b
siny  cos?3
dy 1

=D —=— 7
dx XX
Zsmzcos2
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dy 1

o 3 ; :
dx  sin2x; [+ sin28 = 2s5inBcosB]
dy 1

: —
dx sinx
d

& — = cosecx
dx

Thus, 5108 (Foeees) | = cosecx

,-"1 — cosx
26.log| ———
\' 1 + cosx

Solution:

1—cosx

y = log

Let 1+cosx

On differentiating y with respect to x, we get

1 —cosx
1+ cosx

]!

dy d | (I—COSX)E

= — , WY
dx dx R 1+ cosx

| b

d
We know dx (logx) = X

w

Now by using chain rule,

dy i d | /1-cosx\:

= = = 1—

dx L—cosxrzd:‘ l1+cosx
(..L+C‘OSX"

ta -
| N )
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1 1
dy (1 - cosx)_z d (1 =5 COSX)E
== —_— PE——

dx 1+ cosx/ dx|\1+ cosx

d n n—-1
—(x") =nx
We know dx )

Again by using chain rule, we get

b 1
ﬂ'_ 1-cosx _21 1-cosx E_li 1-cosx
= dx i (1+cosx) 2 (1+cosx) dx(1+cos:-c)
dy l(l—cosx) (1—cosx) z d ( —cosx)
= — =— _
dx 2\1+cosx 1+ cosx/ dx\1+ cosx
dy 1(1—cos>() (l—COSX)
= — =—
dx 2\1+cosx 1+ cosx
1 =
2

dy (1+cosx (1—cosx)
1+ cosx

= — =
dx
Vll —I.lV

1 —rcosx/dx

u
We know that (v) v (quotient rule)

dy 1/1+cosx (1+cosx)%(1—cosx)—(l—cosx)%(l+cosx)
> =

= dx 1—cosx (1+ cosx)?
dy
~ dx
(1+ cosx) i(1) —i(cosx) — (1— cosx) i(1) +i(cosx)
1 (1 + cos ) dx dx dx dx
- 2\1—cosx (1+ cosx)?
We know dx (COSX) . and derivative of a constant is 0.

dy 1 (1 - cosx) [(1 +cosx)(0+sinx) — (1 — cosx)(0 — sinx)]

“dx  2\1—cosx (1+ cosx)2
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dy 171+ cosx\[(1+cosx)sinx+ (1— cosx)sinx
Ezf(l—cosx)_ (1+ cosx)? l
dy 171+ cosx\[(1+cosx+1— cosx)sinx
&zi(l—cosx) (1+ cosx)? l

dy 1 (1 +COSX) [ Bshix

1 —cosx/L(1+ cosx)?2

dy sinx

Tdx (1 —cosx)(1+ cosx)

dy sinx
T a—
dx 1-—cos2x

dy sinx

dx sin?x ('.' 5in“0 + cos’6 = 1)

dy 1

= — =—
dx sinx
dy

& — = coSsecx
dx

d 1-cosx
- log Trooos ) = COsecx
Thus, ™ r

27. tan (e"%)

Solution: _
Let y =tan (e*"")

On differentiating y with respect to x, we get

dy d ;
&— = = |tan{ e®"*
= = g Lan(e™)]
9 (tanx) = sec?x
We knouy = (anx) = sec™x

Now by using chain rule,
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- %’ — Secz(esinx)% (esin x)
d
We have dx Ed=e

Again by using chain rule, we get

= :—y = sec” (es““) es‘““ (smx)

(smx) = COSX

However, dx
d o
= d—i p— Secé‘(esul 2\’) eSInx COSX
% — gSinx COSXSQCQ(eSinx)
Thus e [tan(esm\)] . esm\ cosxsec” (eSinx)

28. log(x + Va2 + 1)

Solution:
LetY = log(x + Vx2+ 1)

On differentiating y with respect to x, we get

g = —[log X R m)]
We know dx (logx)

Using chain rule, we get

a1 2
dx_\+ x2+1d Y(‘(+\'X l)

dx ‘(+VX" [d\ &(\EX +l)



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11

Differentiation
- a e d
d\ x+vVxZ+1 d:x
_ ny _ n-1
Weknowd\( X) = landd (x") = nx
Again by using chain rule, we get
dy _ =-1d
- T= H1[1 i+ DS (x4 1)
dy d.. @3 .
———— 1+ -G+ D)z =D +-(1
L [ wrii(on o)
However, d _( 3= and derivative of a constant is 0.
dy 1 i . 1 .
—_— |1 +—=(x“+1) 2 2X+0]
Tax x+vxzril 2( 1=l (
dy 1 I 1
— |1 +-(x"+1)2x ZX]
T x+vVx2+11L 2( ‘
dy 1 i = 1
— |1+ x(x“+1 'E]
T ax x+vVxz2+11L ( )
dy 1 '1 ’ X
T x+vxZ+al X2 #1
dy 1 X + Vx2+ 1]
Td xtve Tl vxerl
dy 1
Cdx T VxZE 1
log(x + Vx?2
G d 3 loglx+ VR F T)] = =
e‘logz
-

Solution:
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e¥logx

Let y= x2

On differentiating y with respect to x, we get

dy d (exlogx)
dx  dx\ x2

vu’—uv’

u
We know that (\) vZ  (quotient rule)

s e e < B o 5
| dy D gx(etlogx) — (elogx) g (x°)
dx (x2)2

We have (uv)' =vu’ + u v’ (product rule)

" d. . . d . w P
dy (x°) [logx& (e¥)+ e"ﬁ (logx)] — (e"‘logx_)& (x~)

=5 —= < = 2
dx x4

e¥) = e* —(logX) = - 2 (x?) = 2x

We know dx and dx

dv  (x%) -logx X e¥ + e¥ x %] — (e¥logx) x 2x

dx XY

I X
dy (x?) |e¥logx + %] — 2xe*logx
dx X

dy x%e*logx + xe* — 2xe*logx
dx x4

dy x?e*logx xe* 2xe*logx
Tdax o xt - x* x4

dy e-“logx_}_e"‘ 2e*logx

dx X2 x3 x3
dy e* 1 2logx
=>———ﬂ(logx+—— )
dx x? X X
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dy
dy _dr _X
dx  dx "y

dt
dy x
dx vy
3 3at d 3at?

&L= ar ' =
1+ t2 # 1+ t2

Solution:

3at

Given* = ;e

Differentiating above equation with respect to t using quotient rule,

,,d(3at) d(1+t?)
u [(are iR st
dat (1+t2)2

(1 +t?)(3a) — 3at(2t)
(1+1t2)2

[(3a) + 3at? — 6at?
p (1+t2)2

8@ 3at?
(1 +12)2

dx _ 3a(1-t7)
dt  (1+t2)2 ... (1)
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3at?
And also given that Y= 1re

Differentiating above equation with respect to t using quotient rule

" ,.d(3at? a1 +t%
dx (1+1t2)2

dy [(1+t%)(6at)— (3at?)(2t)
dt | L+ iR

6at + 6at® — 6at®
(L1328

d_y _ 6at
e (1+t2)2 . (2)

Dividing equation (2) by (1),

dy _ -
dy_dt 6at ><Sa(_l—t‘)
dx  dX  (14+t2)27 (1+412)2
dt
dy 2t
dx 1-1t2

9.x=a(cos®+0sin0)andy=a(sin0—-0cos 0)
Solution:
Given x = a (cos 6 + 6 sin 6)

Now differentiating x with respect to 8

==a [—cose 4 —(631119)]

6d
[ sin® + @(51119) - smG— (6)]

= a[—sinB + Bcos6 + sinB] = abcos6

And also given y = a (sin 8 — cos 8),
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Now differentiating x with respectto 6
dy [d (sind) d 0 8')]
5 =4 6 sin@ ! cosB
= a[cost - {30 (cos8) + cosd & (8)]]
= a|cos B cosB) + cos 50
= a[cosO + BsinB — cosH]
=aBsinb
dy Eﬁ afsing
dx ~ dX ~ aBcos® e
de
'(o+3) o)
1.z =€ |0+ ) andy=&e 0 — —
g 6
Solution:

Given X = e® (9 i %)

Differentiating x with respect to 8 using the product rule,

dx_ . d(e+1)+(‘9+1)d E
e S a\"Te 6)ag )

1y 0%+1
—_ a0 _ = e B
‘9(1 m)+ 5 (&)
~ 9'1_i+92+1
¢\ T e

= 3

e(62—1+(~)3+9)
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dx 8 (93+92+9—1)

de

-

—_a9f(pg_1
And also given that, FeE (9 e)

Differentiating y with respect to 8 using the product rule,

% - dde(e_%) (9")_(9_9)
=2 (1) + (0-5)e g O
SR

W (1+ - 9+1)
a6 © 2 "

_9(9’-+1—93+9)
=e
92

dy o8 -82+87+8+1
- — e

d
&y g6 _of-92+02+0+1 1
dax _dx € 92 "‘ (93+92+e—1)
e 02
_ 1607 TR + o
=e
82 +62+0—1
£ 2t 1 —t2
e — an =
£2 YT ire
Solution:
2t
Given, X = T2

Differentiating x with respect to t using quotient rule,
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—" d.. .
dx (1+t) {2 -2t {1 +1%)

dat (1+1t2)2
[ +)@2) - 2t(20)
B {1+
_[Erat -
] (1+1t2)2

[ & —21°
(1 +1t2)2

dx [ 2-2¢2 ]
dt  L{1+¢2)2

And also given that,~V T 14t

Differentiating y with respect to t using quotient rule,

o [are)ga-e)-a-oFa+e)
dt (1+12)2

[+ (=20 - (1 - t2)@2D
- (1+12)2

[—2t — 263 — 2t T@&t?

EE. %
dy _ —4t ]
dt  la+e)2) ... (2)

Dividing equation (2) by (1),

[(1+t )] [2—2t
{1+12)?

2t
1—12
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dy X = 2t 1+t? 2t
— = —— [since,— = X =
dx y[ ¥ 19 19 1—t2]
12 -1 d in-1—_~ teR

. =08 —=andy = sin  ——. L€

v1+ 12 v1+ 12
Solution:
-1

. X =08

Given J1+t2

Differentiating x with respect to t using chain rule,

dt L pdtWise
- (7=)
Vi+tZ
= - = 2 1+t2
- e 1 3 dt( )

e 2(1+t2)z

_ (4 {_ 1 3}(20

dx 1 d(l)

Ja+e -1 A1 1)z
t
T Ve x (1+1t2)
1
dt 1+t2 ... (1)
-
Also given that, = J1+2

Differentiating y with respect to t using chain rule,

dy 1 d 1
dt » za(m)
Jl - (m)
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: { a d(1+t2)
[ __1 2(1 +t2)3)
l-17e ( )

(1+ tz)% {_

T e=D 3}(21:)

2(1+t2)z
t
V2 x (1 +t2)

Dividing equation (2) by (1),

dy ,
dy  dt 1 " 14K
dx  dx 1 4¢2 1

dt
d
dy _

dx
i 1 —¢® y 2t
P — ar —

14 t2 5 14 t2
Solution:

1-t2

Given * = 1+
Differentiating x with respect to t using quotient rule,

5y d W d e
gx_z (1 +t‘)&(1—t2)— (1 —t‘)a(1+t‘)
dt (1+1t2)2

[+ ) (=20 - (1 -t*)(20)
B (1+41t2)2
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—2t—2t3 — 2t + 23
B (1+1t2)2

dx —4t ]
dt ~ L(1+t2)2

2t
And also given that, ¥ = T3¢

Differentiating y with respect to t using quotient rule,

dy [(1+ tz)%(Zt) = (Zt)aqf(l +17)
dt (1+1t2)2

[(1+t2)(2)— (20)(21)
(1+1t2)2
[2 + 2t% — 4t
L) ]

Divide equation (2) by (1) so,

d
dy d—i’ 2(1—1t2) 1
ax X (1+12)2 4t
dt (1+1t2)2
dy 2(1-t?)
dx  —4t

d 30
14. I'f x = 2cos 0 — cos 20 and y = 2sin 0 — sin260, prove that d—y = tan (;) :
=

Solution:
Given x = 2cos 8 — cos 26

Differentiating x with respect to 8 using chain rule,
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dx _ . d
2= 2(—sinB) — (—SIHZB)E (20)

= —2sinB + 2sin26

dx : :
i 2(sin26 — sinB) (1)

And also given that, y = 2sin 6 —sin 26

Differentiating y with respect to 8 using chain rule,

dy d
=5 2c0s0 — cosZBE (20)

= 2c0s0 — cos26(2)
= 2co0s0 — 2cos26

dy _ _
. 2(cosB — cos28)
Dividing equation (2) by equation (1),

d
dy d_g B 2(cosB — cos28)

dx  dx ~ 2(sin20 — sind)
do

B (cos® — cos208)
~ (sin26 — sinB)

dy —2sin (0 4_226) sin (9 _229)

dx 2 Ccos (—9 ;29) sin (292_ 9)

a+b a—b
[cosa — cosb = —Zsin( > ) sin( )]

o (39) (s (-3)
BRELIN )
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(%) ()
cos (%) sin (g)

sin (%)

cos (%)

- = tan(?]
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EXERCISE 11.8 PAGE NO: 11.112
1. Differentiate x* with respect to x>.
Solution:
Letu=x%*and v =x°.
du

We have to differentiate u with respect to v that is find av.

On differentiating u with respect to x, we get

d
We know dx

du .
= — =
dx X

du .
..&— X

Now, on differentiating v with respect to x, we get

dv d
T a3
== xx)

Xn) e an—l

21

dv 3-1
= — =A3X
dx

_du_ 2
Tdv 3x
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du 2
Thus, dv  3x

2. Differentiate log (1 +x?) with respect to tan™ x.

Solution:
Let u = log (1 + x?) and v = tan™x.

du
We have to differentiate u with respect to v that is find dv

On differentiating u with respect to x, we get

du d

e Wi . 552

3 dX[log(1+>s:)]
d

We know dx (logx) = E

du_ld

2
dx 1+x2dx(1+x )

Now by using chain rule, we get

du 1

i 1+x2

&0+ &)

1

- x") = nx"§ N .. .
and derivative of a constant is 0.

However, dx

du
=)&=1+X2[0+2X2-1]
du

& Qg

du_ 2X

dx 1+x2
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du _
Thus, dv

3. Differentiate (log x)* with respect to log x.

Solution:
Let u = (log x)* and v = log x.

du
We need to differentiate u with respect to v that is find dv.

We have u = (log x)*

Taking log on both sides, we get

Log u = log (log x)*

= logu=xxlog (logx) [+ loga™=m xlog a]

On differentiating both the sides with respect to x, we get

d(‘l , du_cl[r log(logx)]
du,ogu)xdx—dx‘xx og(logx)

We know that (uv)’ =vu’ + uv’

- (logu) x - log(logx) d (x) + d [log(logx)]
g N il DA () g — %
3 (logw) X — = log(logx) = (x) + x - [log(logx
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(18)—- S=1

We know dx and dx
1

ol ST P [1 d )]
= = x = = log(logx) X Xlogxdx 0gx

1du_l a - X d(l )
=)udx_ og(logx T 0gx

But, u = (log x)* and dx (logx) T x

5 = log(l )+ 1
(logx)“ PR gx X

1
~ Gogax = 080080 + 1o

u 1
B (logx) [log(logx) - @]
Now, on differentiating v with respect to x, we get

dv

d
I~ dax Uosx)

[log(logx) + logx]
T dv 1

X

j=}

=
Pt
Q
oq
W
~

i 1
. = x(logx) _log(logx) + @]

du [log(logx) logx + 1]

i x(logx)’ . e
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du x(logx)*

s - [log(logx)logx + 1]
du )
B x(logx)* *[1 + logxlog(logx)]
ﬂ - x—1
Thus, & x(logx)**[1 + logxlog(logx)]

4. Differentiate sin™ vV (1-x?) with respect to cos™x, if
(i)x€(0,1)
(ii) x € (-1, 0)

Solution:
(i) Given sint v (1-x?)
— ein-1JT — =2
LetU =8In"" V1 —X? gnd y = cosIx.

du
We need to differentiate u with respect to v that is find dv.

We have 1l = Sin™ y1 — x2
By substituting x = cos 6, we have

—asn—d I _feaana
u=sin"',/1 — (cosh)?2

= u=sin"'y/1 - cos28
= u = sin"*Vsin? B [.; §in?@ + cos2B = 1]
= u =sin"}(sin 0)
Given x € (0, 1)
However, x = cos 6.
=CosBe(0,1)
T
=0¢ (OE)

Hence, u = sin~(sin 8) = B.
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= U = cos
On differentiating u with respect to x, we get

du

e =
= dx(cos X)

s

2 teoi iy — —
(cos™x) = T

We know dx

du 1

o= —
Now, on differentiating v with respect to x, we get

dv
o S i -1
(cos™x)

(ii) Given sin’t v (1-x?)

— cin—1JT — %2 -
Let U = SIn 1—X* and v =cosx.
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du
Now we have to differentiate u with respect to v that is find dv.

We have U = sin™* V1 —x2

By substituting x = cos 6, we get
u =sin"*,/1 — (cos@)?2

= u=sin"1y/1— cos28

= u = sin"*VsinZ 8 [.; 5in?Q + cosB = 1]
= u = sin"}(sin B)

Given x € (-1, 0)

However, x = cos 6.

= CosBe(-1,0)

=0¢ (g,ﬂ)

Hence, u = sin™}(sin 8) =t — 0.
= U=T—CoS X

On differentiating u with respect to x, we get

du d

. &(n— cos 1x)
= % 2 % (M) = (cos™'x)
i(cos“lx) S L .
We know dx vi-x2 and derivative of a constant is 0.
by S SIS
dx Vi-x
du 1

T&x VI
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Now, on differentiating v with respect to x, we get

dv
-1
—=—(cos™*x
dx dx( )
dv 1
Tdx o (T—x2
du ﬂ
bk
We have dx
1
@ _ N 1—x2
dv 1
du 1 :
B S
av VI-x
du
o
du _
Thus, dv

5. Dif ferentiate sin ' (4:1: v 9 4:1:2) with respect to \/1 — 4x? if,
(i) ( . )
i) xe | ———, 2=
. 2V2 208
(i4) ( 1 1)
i1) TE N =0
2v/2 2
(i) ( 1 1 )
iit) o | — oy
2W2v2.

Solution:
(i) Let
= sill‘l(4xv 1-— 4x2) AndV=V1-— 4x2_

du
We need to differentiate u with respect to v that is find dv.,
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We have U = sin™*(4xy1 — 4x?)

= u=sin"! (4&/@)

By substituting 2x = cos 8, we have

u=sin™? (2 cos® Vm)

=su=shn> (2 cos® Vm)

= u = sin"%(2 cos 0 \/sin? §) [ sin?0 + cos?0 = 1]

= u=sin"}(2 cos B sin )

= u =sin"}(sin28)

X e ( 1 1 )
Given 22’ 242

cosB

X =
However, 2x = cos B = 2

cos© ( 1 1 )
= €| —
2

2 V2 2\2
1 1
= c0s0 € (_\_5_2)
™ 31T
~oc(37)
T G
= 20¢ (52,75-)

Hence, u = sin*(sin 28) = m— 26.
= u=T— 2c0s +{(2x)
On differentiating u with respect to x, we get

du d
—_—— ] p— =~
o [T — 2cos™(2x)]
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du d
e el -1
o = dX(T[) [Zcos (2x)]
du d d
e ) il -1
Z)dx dx(*n) de[cos (2x)]
We know dx (COS 'x) = ~ Vi= and derivative of a constant is 0.
- o0-2 e )]
! 1—(2)()2
du 2 d 2 )]
=5 —=—|—(2x
dx m dx
du [ ( )]
=5 —=—12—(x
dx \/1—4x2
du 4
=>&— ( )
V1 —4x2dx
However, Ic( x)=1
du 4 o
= — =
dx 1 —4x2
du_ 4
Tdx 1-—4x?

Now, we have V = V1 — 4x?

On differentiating v with respect to x, we get

d
ST

dv d 1
2_
= —=—(1—4x%)2

d

n n—-1
nx
We know dx i=
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dv 1 1 .d
(1 — Av2)5 (1 — 4y2
=>dx 2(1 4x°)2 dx(l 4x°)
dv 1 Lo 1rd d -
= S = (- )2 (1) - (4]
dv 1 d d
A — p— — T il 2
= dx 21— 4x2 [dx(l) 4dx(x )]
i ‘(n) - nxn—l
We know dx -~ 7~ and derivative of a constant is 0.
dv 1
= —=——[]0—4(2x%*1
or 2»—1—4}:2[ ( )]
dv 1

Saimy -
We have dx
% .
du 1 — avd
o B V1-—4x@
dvv ___ 4X
V1 —4x2
du 4 b v1—x2
= — = =
dv 1 —4x2 4x
du 1
T v x
du 1
Thus, dv = «x
(ii) Let

u=sin"(4xv1—4x2) _ qv=y1—4x2
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du
We need to differentiate u with respect to v that is find dv.

We have U = sin™(4xy1 —4x2)
=>u=sin"? (4x,/1 - (Zx)z)

By substituting 2x = cos B, we have

u = sin~?! (2 cosO W)

= u=sin"? (2 cosem)

= u = sin"*(2 cos 8 V/sin?0) [ sin%0 + cos?0 = 1]
= u=sin"}(2 cos B sin )

= u =sin"}(sin28)

Given ¢ (2_%5)

g cosB
However, 2x=cos 8 = 2

cosB ( 1 1)
= € =
2 2422

1
= cosB € <ﬁ 1)

T
=0¢ (O'Z)
T
= 20¢€ (0,5)
Hence, u = sin"*(sin 28) = 26.
= u = 2cos(2x)

On differentiating u with respect to x, we get



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

du d
_ -1
B [2 cos™(2x)]
du d
S PO il -1
=2 2 e [cos™(2x)]
2 (cos™1x) = ————
We know dx v1-x2 and derivative of a constant is 0.
du d [ 1 d @ )‘
= —— = _ —(2X
dx J1 - (2x)2dx
du 2 d 2 )]
= —=—-——|—(2x
dx V1 — 4x2ldx
du 2 d
e ———[2 =]
dx V1 —4x2l dx
du 4 d
=—=————(x)
dx - yi-axdx
-
However, dx (x) =
du 4 -
= — = —
dx V1 —4x2
du B 4
dx A 18ax?
d_v e 4x
We have dx  Vi—&Z
du -
&
We know that dx
g B
Ldu TV
dv 4x

V1 — 4x2
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du 4 1—x2
—_— —— % | —
dv V1 — 4x2 4x
du 1
dv  x
du_ 1
Thus, dv  x
(iii) Let
u = sin~*(4xy1 — 4x2) AndV =V1-—4x2
du

We need to differentiate u with respect to v that is find av.

We have U = sin™*(4xv1 —4x2)
= u=sin"? (4}(,/1 - (Zx)z)

By substituting 2x = cos 8, we have

u = sin™?! (2 cos® m)

= u =sin™? (2 cosf.,/1— (cosG)Z)

= u = sin"%(2 cos 8 y/sin? ) [ sin%0 + cos?0 = 1]

= u =sin"}(2 cos B sin )

= u = sin"}(sin28)

cosB

X
However, 2x=cos 8 = 2

cosB ( 1 1 )
D>—€|l—,——
2 2" 22
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i
= c0s0O € (—1,——f_)

V2
5 (3‘]‘[ )
. ol
€ 2 0

26 (Sn 2 )

= —

€ L T

Hence, u = sin"*(sin 26) = 2rt — 28.

= u = 21— 2cos }(2x)

On differentiating u with respect to x, we get

du d
i N - -1
roiew [2m — 2 cos™*(2x)]
du d d
g PR o g -1
i et (2m) e [2 cos™(2x)]
du d d
g - Wty o N i -1
s . > (m)—2 dx[cos (2x)]
1
We know dx (COS X)=- v1-x? and derivative of a constant is 0.
du
02|
du [d 2 )]
= — = | —
dx i — 4\(2 dx y

du
= dx dx 31 — 4?2 [ dx (X)]

du -f ()
=>dx 1’1_4xgdx
Sx)=1

However, dx

du 4

5 —=——x1
dx 1 —4x2
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du -
dx 1—4x2
dv 4x
We have dx Vi-4x?
du
“_g
de X
We know that dx
4
Jdu_ Vi-—4x?
dv 4x
V1 —4x2
du 4 V1 —x2
—_—— % - —
dv V1 —4x? 4x
du 1
Tdv x
o S
Thus, dv x
Vit =2 @ 2x
6. Dif ferentiate tan ! <~—il——) with respect to sin”! (1 ! 2) s of — 1@<l &£,
o oA i

Solution:

\." 1+.\'2-1

A St 2x
u=tan (—) v = sin~? ( )
t X and 1+x2/,

Le

du
We need to differentiate u with respect to v that is find dv.

We have x

By substituting x = tan 8, we have

— (v’l + (tanB)2 -1

tan 6
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29-1
= s (1)
tan® /[« sec’® —tan’f = 1]
= u=tan’ (sec o 1)
tanb
1
—1
- -1| cosB
= u=1tan Sin®
cosB
1—cosB
= u=tan? ( )
sin©
1 — cos (2 4 g)
= u=tan?! 5
sin (2 ¥ i)

But, cos28 = 1 — 2sin?0 and sin 28 = 2 sin 8 cos 6.

2 sinzg
sSu=tan | —p—= g4
..
sinz cos
.0
sinz
=u=tan'| —j§
cos 5

M| D
N’

= u=tan? (tan—

Given-1<x<1=xe€e(-1,1)
However, x =tan 6

=TanBe (-1, 1)

=0¢€ (—g,g)
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)
e

8y ©
u=tan! (tan—) =-
Hence, 2 2

lta .
= u=—tan"'x
2

On differentiating u with respect to x, we get

du d /1 i
—(—tan‘ x)

dx  dx\2
du 1d
P el -1
= de(tann X)

d 1) _
We know u(tan x) 14x2
du_1 1
“a&x 2 1+x2
.du_ 1
Tdx 2(1+x2)

o i 2x
vV = Sin
1+x2

By substituting x = tan 6, we have

Now, we have

- Sin_l( 2tan® )
1+ (tanB)2
= v=sin"! (—2 adi )
1+tan20
2tanB

e U e
0 (secze) [ sec’d —tan’0 = 1]

szine
1 ~ " cosB

2
cos?0

=V =-=sin"
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sinB

= v =sin"? (2 X X cosze)

cosB
= v = sin"}(2sinBcosBh)
But, sin26 = 2sinBcosb

= v =sin"}(sin206)

However, - (_%’E) =20¢€ (_ T_ztg)

Hence, v = sin"}(sin28) = 26
= v =2tanx

On differentiating v with respect to x, we get

dv
PO -1
= dX(Ztan X)
dv d
oY G P
=2 de(tan X)
4 -1 __1
We know dx(tan X)—1+x2
dv .
=2 —=2X
dx 1+x2
dv 2
“dx 1 +x2
d du
e
& W
We have dx
. d
d_u_211+x25
dv 2z
1+ x2
du 1 1+ x?
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du 1

o E — Z
du

1
Thus, dv 4

1
7. Dif ferentiate sin™ ! (2:[:\."" 1— :cz) with respect to sec ! (—) , if,

W —u
(i) x € (0, 1/ v2)

(ii) x € (1/v2, 1)

Solution:
(i) Let
g b= AFf 2
u = sin (ZxV 1-— X‘) And V = Ssec (vﬁ)

du
We have to differentiate u with respect to v that is find dv

We have U = sin™(2xy1 —x2)
By substituting x = sin 8, we have
u = sin™? (2 sin@/1— (81116)2)

=g (2 sin04/1 — sin? B)

= u = sin"*(2sin 6 vcos29) [+ 5in20 + cos26 = 1]
= u = sin"}(2sinBcosh)

= u =sin"}(sin28)

4rF i
vV = sec 1( —ﬂ)
Now, we have Vi—x?

By substituting x = sin 8, we have

1
V= sec“‘( )
J1 —(sinB)?
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]
S V=88 " | ——
1—sin?06

—1 i B
= vV = sec ( —) _
Jeos28/ [+ sinB + cos?6 = 1]

“*(53)
= V¥ = SecC
. cosB

= v = sec (sech)

XE€ (0 i)
Given "2
However, x =sin 8

1
= sinB € (Oﬁ)

=0¢ (0,2)
= 20¢ (O,g)
Hence, u = sin™}(sin 20) = 28.

= u = 2sin"}(x)

On differentiating u with respect to x, we get

d
= (72&in-1
= dX(Zsm X)
du
— £+ Qin-1
= 2 3 (sin™'x)
Psin—1x) = —
We knowchc(Sln X) Vi—x?
du - 1
=2 —_—=
dx 1—x2
du 2
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We have Oe (O’E)

Hence, v = sec*(sec B) = 8
= v =sin"x
On differentiating v with respect to x, we get

dv

o el
= dx(sm X)

2 (sin71x) = ==
We know dx Vi—x2

dv 1

- & —1 = XZ

du
“_g

dv T v

We have dx

-
du l_xz

du _
Thus, dv

(ii) Let
u=sin~(2xv1T —x2) p,qV = 5ec™ (V&)

du
We have to differentiate u with respect to v that is find dv.

We have 1 = sin(2xv1 —x2)
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By substituting x = sin 8, we have

u=sin"? (2 sin@./1— (sinB)Z)
= u=sin"? (2 sinB+/1 — sin2 9)
= u = sin"*(2sin 8 v/cos20) [+ 5in20 + cos?8 = 1]

= u =sin"}(2 sin B cos 8)

= u = sin"}(sin28)

=" 1
vV = sec ( _)
Now, we have Vi-x?

By substituting x = sin 8, we have

o 1
S (.,/1 — (51118)2)

1
= v=sec?! (—)
vV1—1sin26

P )
= vV = sec :
(\,’ cos28/ [+ sin®0 + cos?0 = 1]

= v=sec ! (L)
N cos®

= v = sec *(sech)
1
. =, 1
Given Ve (ﬁ )
However, x = sin B

1
= sinb € (— 1)
V2

=*.~9€(E g)

e
= 20¢ (gﬂ’)
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Hence, u = sin"*(sin 28) = m— 26.
= u=T1—2sin"}(x)
On differentiating u with respect to x, we get
du
S —(m— 2sin"*x)
du
Nl Nl -1
e (11) (2 sin™' x)
du d
i B S Rl T T |
= e dX(T[) ZdX(sm x)
1
We know E (sin™x) = Vi— and derivative of a constant is 0.
du
> —=0-2X——
dx 1—x2
du —a
X Viee

We have O (Eg)

Hence, v = sec}(sec B) = B

= Vv =sin"x

On differentiating v with respect to x, we get
dv

= 2 (sl
= dX(sm X)

1

n1_x2

We know dx (sn 'x) =
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2
dv 1
Vi-x2

W e

dv V1—x2
_ du
ou d_‘f- = —

du

Thus, av

8. Differentiate (cos x)*"* with respect to (sin x)°°*>*,

Solution:

Let u = (cos X)™"* and v= (sin x)™*

du
We have to differentiate u with respect to v that is find dv.

We have u = (cos x)*"*

Taking log on both sides, we get

Log u = log (cos x)*"*

= Log u = (sin x) x log (cos x) [ log a™ = m x log a]

On differentiating both the sides with respect to x, we get

. AR —
dx = dX SInx Og COSX,

d
= (logu) x
We know that (uv)’ = vu’ + uv’

. (logu) x S = log(cosx)— (sinx) + sinx— [log(cosx)]
ar™ logu) x 3 = log(cosx) —— (sinx) + sinx - [log COSX)

d

(logx) = : i(sinx‘) = COSX
We know dx x and dx '
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1 du . 1 d
= X e log(cosx) X cosx + sinx [m& (cosx)]
1du sinx d
e cosxlog(cosx) + e (cosx)
1du d
— o cosxlog(cosx) + tanx& (cosx)
d .
We know = (cosx) = —sinx
1du ]
= = cosxlog(cosx) + tanx (—sinx)
1du ]
S cosxlog(cosx) —tanxsinx

But, u = (cos x)*"

- N osxlog(cosx) — tanxsi
= (COSX)Si“de = COsSXloglcosXx nxsinx
du _
= =2 = (cosx)™**[cosxlog(cosx) — tanx sinx]

Now, we have v = (sin x)**

Taking log on both sides, we get

Log v = log (sin x)****

= Log v =(cos x) x log (sin x) [ log a™ = m x log a]

On differentiating both the sides with respect to x, we get

d v d .
E(logv) M, = &[cosx X log(sinx)]

We know that (uv)’ = vu’ + uv’ (product rule)

d dv _ d d _
=5 a(logu) X T log(sin x)& (cosx) + cosx&[log(smx)]
d

1 d .
We know dx (logx) = & and s (cosx) = —sinx
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1 dv 1 d
= — X — = log(sinx) X (—sinx) + cosx[—— sinx ]
v dx & 2 ) sinxdx( )
1dv osx d
—— = —sinxlog(sinx) + ———(sinx
= vdx & ) sinx dx( )
SV _ _ sinxlog(sin) + cotx— (sinx)
= Sax — sinxlog(sinx) + cotx— (sinx
i
We know 2= (sinx) = cosx
1dv ) .
i~ il sinx log(sinx) + cotx X (cosx)
1dv ) .
i sinxlog(sinx) + cotxcosx
But, v = (sin x)**=*
. i inxlog(sinx) + cot
Y e
(inx)™= dx sinxlog(sinx) + cotx cosx
dv . . .
. (sinx)“°**[— sinxlog(sinx) + cotx cosx]
du -
&=
We have v &

du  (cosx)™*[cosxlog(cosx) — tanxsinx]
= —_—=
dv  (sinx)cesx[—sinxlog(sinx) + cotx cosx]

~du (cosx)*™™*[cosxlog(cosx) — tanx sinx]
“dv  (sinx)eesx[cotx cosx — sinxlog(sinx)]

du (cosx)smx[cosxlog(cosx)—tanxsin x]

ThUS, c_i; " (sinx) COSX[cotx cosx—sinxlog(sinx)]

1— z?

2x . -1
with respect to cos S
1+ x2

9. Dz'f_fere’ntiatesin_1 (1 e ) JifO0<ax <1,
=

Solution:
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u= sin‘l( = ) v=cos™! (1_"2)
Let ™ 1+x2/ and 1+x2/
du
We need to differentiate u with respect to v that is find dv.
u= sin‘l( = )
We have = 1+x2

By substituting x = tan 6, we have

B __1( 2tanb )

=5l \1x (tanB)2

) _1( 2tanB )

= — —

s 1+tanZ0
2tanB

— aqin—1
= U =S5 (secze) [... sec?0 —tan0 = 1]

e sin 6
= u=sp1| —cos8
1
cosZ0
.4 sin© 3
= u = sin (2><—><cos 6)
cosB
= u =sin"}(2 sin B cos B)
But, sin 26 = 2 sin 6 cos B
= u = sin"}(sin28)
Given0<x<1=x¢€(0,1)
However, x =tan 6

=tanB¢€(0, 1)
=0¢ (Og)
= 20¢€ (0,;)

Hence, u = sin™(sin28) = 28
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= u = 2tanx

On differentiating u with respect to x, we get

du
b UL -1
B dX(Ztan X)
du d
i Y %l -1
= de(tan X)
- R
We know dx tan™ x) 14x2
du . 1
A ‘X 1rxz
du_ 2
dx 1+x2

| 1—!{2
V = CO0S

Now, we have 1+x2

By substituting x = tan 6, we have

) (1 — (tan 9)2)
v=cos}|——=

1+ (tanB)?
_,[1—tan’8
= — —_—
LI s 1+ tanZ20
4 _1[1-tan®®
= VLS ( sec? 8 ) [ sec?@ —tan?0 = 1]
o T tan® @
- = —
M - sec?B sec?8
. sin’ 0
iy __cos?0
Ra v 4ros 1 1

cos208 cosZB
= v = cos (cos’B — sin?0)

But, cos20 = cos’0 —sin?0
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= v = cos (cos28)

However, Oe (O’E) =20¢€ (0’ g)

Hence, v = cos™*(cos28) = 28
= v =2tan"x

On differentiating v with respect to x, we get

dv d
&=&(2tan‘1x)
dv d
#&=2&(tan_1)()
4 -1,y __1
We know dx (tan™"x) = 1+x2
dv 5 5 1
> — =
dx 1+x2
dv .
dx 1+x?
4 du
w B
=
We have dx
2
du  T+x2
= — =
dv 2
1+x2
du 2 1+x2
= = W
dv 1+x2 2
du
dv
du
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1+ ax

10. Dif ferentiate tan ! ( ) with respect to\/1 + a?x2.

— ar

Solution:

_ -1 '1+ax) _
Let u=tan (l—ax and v = \,31 -+ az.xz.

du
We have to differentiate u with respect to v that is find dv.

- 1+ax
u=tan? (—)

We have 1-ax
By substituting ax = tan 8, we have

1+ tan 6)

u=tan? (—
1—tan®b

tan 7 +tan®o

= u=tan"!
1-— tan4 tan 6

tanA + tanB
1 —tanAtanB

= u=tan™! (tan (4 + 9)) [ tan(A+ B) =
T
:u=2+8

m
==y + tan~*(ax)

On differentiating u with respect to x, we get

g;l [—+ tan~ 1(ax)]

3: c?x (n) - —[tan 1(ax)]
We know dx (tan‘1 = 1+x? and derivative of a constant is 0.
Jdu o1 4o

dx 1+ (ax)2dx
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du 1 d

S M
du
=)&_1+azxz[ dx(x)]
du a
ﬁ&—1+a2x2&( %)
Weknow:hc( x)=1
du_ a "
Sax - 1+azxz”
du_ a
Tdx 1+ a2x?

Now, we have V= V1+ a?x?

On differentiating v with respect to x, we get

dv

YL (Viraw)

dv d 1
o P bl 2,2V5
=>dx dX(1+ax)z
i myr 3 n—-1
We know dx (x") =mx
= Y —(1 - azxz)i'l—(l + a%x%)
dx f 2
dv 1 d
s I 2,2\-5 M s
=>dx 2(1+a x) [dx(1)+dx(ax)]
dv 1
- e
Tax 2\/1+azx2 dX( )+a’ (X )]

!1 A
We know dx )= and derivative of a constant is 0.
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dv
= —=———"1J0+a%(2x*?
dx 21+ 32x2[ ( d

dv

= —=——""[2a%]
dx 2v1+a2x2
dv a*x
Tdx 1+ azx?
g du
u T
ol 4
We have dx
a
du T¥azxz
5 —=—
dv azx
V1 +a2x?
du a v1+ azx?
= — = X
dv 1+ a2x? ax
du 1

Tdv axy1+azx?

du 1

Thus, dv axy 1+a2x?

www.edugrooss.com

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation




