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EXERCISE 11.1

Differentiate the following functions from the first principles:

1.e™*

Solution:

We have to find the derivative of €™ with the first principle method,

Solet f(x) =e™

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

By using the first principle formula, we get,

lim fx+h)—fi{x)
f'(x)=h—0 h

X% .—h
lim & —Y
f'(x)=h-0 n
lim e )y

~lim z
[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) = ¥

By using the first principle formula, we get,

lim flx+h)—f(x)
fr(x)=h-0 h
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. Ea(x+|1}_eazi
lim

f'(x)=h—0 &
. eax{eah—lj
lim
f'(x)=h-0 b

lim &E-13
f'(x) =h—0 3h

e¥_1

~lim
[By using x=0 * =1]
f'(x)=3e*

3 eax+b

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

So, let f (x) = e3*®

By using the first principle formula, we get,

flx+h)—f(x)

. lim
f {x} = h—=0
I Ea[x+ hli+b_ aaxth
1m
f'()=h-0
1 . S +b(eah—1]3
m-————
f ! {x} = h—o-[] Elh
S
lim

[By using x=0 * =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) = ¢
By using the first principle formula, we get,
filac+h)—f(x)

. lim
'F {}{} = h—0
1. Ems(x+l1}_ecnsx
11m
f'(x)=h-0 B
1 Ecnsxiems(x+h}—cnsx_1]
11m
f' (x) =0 h
lim Ecnsx(3c05(x+h}—cnsx_lj cos(x+h)—cosx
f! {}(} = h—0 cos(x+h)—cosx h
. 8%
lim

[By using x=0 % =1]

cosx cos(x+h)—cosx

lim e
f'(x)=h—0 h

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

cosy Cosxcosh—sinxsinh—cosx

lime
T {}{} = h—0 h
. : h-1)} sinxsinh
lim ecosx cosx(cos .
fpg-nm® h

gsinx

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

cus:{(—i sian){E']

lim e®°%* 2= —sinx
cosx{—2zin?1 {E']
lim e®°%* [ { = =) — sinx]

Frx) = ° =

f'(x)=—e""sinx

5. E"’"E

Solution:
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So, let f(x) =

We have to find the derivative of e'*

with the first principle method,

By using the first principle formula, we get,

flx+h)—f(x)

. lim
£ (x) = b0
1 E-.,-'z(x+ h}_ex;ﬁ
11m
f' (x) = b0 h
1- E'\,‘ﬁ{E-‘,‘IZ(K-F h}—\,."ﬁ_l:]
1m
f' (x) = b0 h
1- E'\.‘ﬁ{&flz&{-l' h}—y‘ﬁ_lj
1m
£* (x) = B0 h

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

11111 A (v/2(x+h)
fi{x)=

[By rationalizing]

lim VX 5 (2(x+h)—2x)
f'(x) =h—0 h J 2 (e+h)+/2x

B

gV

f'(x)= Vax

https://byjus.com
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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)
Let y =sin (3x+5)

On differentiating y with respect to x, we get

dy d
o E[sm{ﬂrx—l— 5]

4

We know as (sinx) = cosx

dy 4
= = cos(3x +5) = (3x+5)

X

[Using chain rule]

dy d d
== cos(3x+ 5) [ﬁ (3x) + 5{5)]

== cos(3x+ 5) [SE (x)+ E{E)]

Lx=1

However, dx and derivative of a constant is 0.

d
:-d—izcﬁs{33+ 5)[3x1+0]

dy
T 3cos(3x+ 5)

Thus i [sin(3x+ 5)] = 3 cos(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 5
o E(tan X)

i my __ n—1
We know dx ) =nx

dy 2-1.4d
= —=2tan"" " x tanx . .
dx dx{: ) [Using chain rule]

dy d
= i Ztanxﬁ(tanx)

d

However. @ (tanx) = sec?x
| ds

d
S 2tanx (sec?x)

dx
d—i = 2tanxsec’x
d 2 2
Thus a{tan X) = 2tanxsec”x

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.

o _ (M) o _ [Gx+25)m]¢
Wehavel _(En) = (x+45)° = 180 ]
. (x+45)m
= v =tan|————
y 180
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On differentiating y with respect to x, we get
dy d (x+45)

— = —q{tan|———

dx dx 180

d
We know dx

(tanx) = sec®x

=

ﬁ . 2 {x+45]1‘t]i [x+45]11]
dx 120 ldxl 180 J[Using chain rule]
dy s LT d
= 3, = sec (x°+ 45 )ﬁﬁ(x—'_ 45)

dy T o . ~[d d
= = o sec?(x+ 45 )[ﬁ{x] +£{45)]

x)=1

However, dx and derivative of a constant is 0.

dy n 2§ <0 o
= 2% = g0 5 (x"+ 45°)[1 + 0]

dy m .
“ 1%~ 180 56 (x° + 45°)

i o o _ ™ 2 o o
Thus, & [tan(x® + 45°)] = oo 5eC (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

y d
= dx[sm(lﬂgx)]

d

We know ax (sinx) = cosx
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dy d
= — = cos(logx)—(logx i )
dx (log )dx( & )[Usmgchaln rule]

4

1
However, dx (logx) = x

\ 1
== cos(logx) X -

dy 1
S Eccrs(lﬁgx)

Thus i [sin(logx)] = ims{lﬂgx)

5. eSinVe

Solution:

letY = ¢

-
siny'x

On differentiating y with respect to x, we get
@ _ i(esinu’;)
dx dx

d
- Ex) = g*
We know dx

ﬁ_ sin '\_ci :
= - =e v dx{smﬁ)

d
We have dx

ﬁ_ sinyx i
= =e ™ cﬂsﬁdx(ﬁ)

[Using chain rule]

(sinx) = cosx

[Using chain rule]
dy . d /1

— aSinyx 5
= I e ms\#xdx(xz)

i my __ n-—1
However, dx (x*) = nx
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dy = 1 1

= e®"V¥cos X[—X{E_lj]
dx vx 2

dy 1 . -~ 1
:-d——zes'“”ms XX 2
X

d 1 . -
d_i = mes'“‘”ms VX

i(ESin"‘E)=i,_ESin"‘EEGS\.'E

Thus, dx 24x

6 etan X

Solution:

Tan x

lety=e

n differentiating y with respect to x, we get

d}’ tanx
o ( )
We know E( e¥) = e*

= I _ gtanx d {tan X)

dx [Using chain rule]

(tan:{] = sec?x

We have dx
dy

s — = Etanxsecz X
dx

tsmw: _ atanx
Thus, d‘:{ )=-e sec?x

7.Sin% (2x + 1)

Solution:
Lety =sin?(2x + 1)
On differentiating y with respect to x, we get
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dy d 5

I E[sm (2x+ 1)]
i ny _ -1

We know dx * ) =nx

Using chain rule we get.

dy . 2-1 dr .
= - =2sin (2x+1) d!1:[5111{:2)‘:+ 1)]

dy , d
= i 2sin(2x+ 1) dx [sin(2x + 1)]

d . .
—(sinx) = cosx
We have dx( )
Now by using chain rule we have

= % = 2sin(2x+ 1) cos(2x + 1)%(2:{4— 1)

W _ o 4
= ax sin[2(2x + 1)] dx{EX +1) [+ sin (20) = 25inBcos0]

dy . d d
=< = sin(4x + 2) [E(EX) + E(l)]

== sin(4x + 2) [EE(X) + Eﬂ)]

) =1

However, dx and derivative of a constant is 0.

d
= d_i: sin(4x+2) [2 x 1+ 0]

dy .
s 2sin(4x + 2)

i [sin?(2x + 1)] = 2 sin(4x + 2)

g

Thus

8. logs (2x - 3)

Solution:
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Let y = log7 (2x — 3)

logh
log.b =
We know that OBa loga
log(2x — 3)
= IDgT{:EK— 3) = T

On differentiating y with respect to x, we get

dy d [log(2x—3)
dx dx| log7

dy 1
= (ln:rg ?) dx llog(2x = 3)]
We know dw:( 0g%) =

Now by using chain rule we get

== (%) Ga)a@x-3

dy d d
Tdx (2x— 3)10g? [E (2x) - E{SJ]
dy
T dx (2x — 3)10g? [ dx =™ __{:3)]
However, 3( X) = and derivative of a constant is 0.
dy 1
Tdx (2x— 3)log7 [2x1-0]
_ dy B 2
Tdx (2x—3)log7
d 2
Thus, dx [log;(2x—3)] = (2x—3)log7

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

€ C
1°= (L) = 5x° = 5x X —
180 180

=V = tan(SX X %)

On differentiating y with respect to x, we get

d d
d_i = E[tan(Sx X %)]

d

We knouy ax (tanx) = sec®x

Now by using chain rule we have

= ? = sec? (5:{ X l)i(Bx X l)

X 180/ dx 180

= g = SECE(EXDJ%%(EX]

= g = %SEEE{EXDJ [5%{:{)]

However, i =1

= g = %SEEE{EXDJ [5]

g = %SEEE(BXDJ

Thus, i (tan5x°) = % sec?(5x°)
10. 2
Solution:
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Lety = 2%

On differentiating y with respect to x, we get
d
YL@

We know dx {a“) = a'loga

Now by using chain rule,

_ nx? d . 3
= 2% log2 = (x*)
i oy _ n—1
We have dx x") =1x

dy x? 3-1
= = 2% log2 x 3x

d}’ x° 2
= = 2% log2 x 3x

d}’ x? 2
i 2% 3x°log2

Ths, dt(z‘ ) = 2¥"3x%log2

11. 3%"

Solution:
X
ety = 3°

On differentiating y with respect to x, we get

dy d,_
== %)
We know dw{at) = a'loga

Now by using chain rule,
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ﬁ_ eX i 4
== 3 lﬂngx{e )

d X X
—(e¥) = ¢’
We have dx )

dx

d x
=:-—y=3& log3 x e*
Oy

o

i 3"‘xe"10g3

d

s (6 =33

12. log, 3

Solution:
Let y = log,3

_ loghb

| b =
We know that O8a loga

log3
= lﬂgx?) = @

On differentiating y with respect to x, we get

dy _ i(“*i?*)
dx dx\logx
= g = lﬁgS%(lngX)‘l
We know i x") = nx"™

Now by using chain rule,
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= g =log3[—1 x (logx)~171] i{lngx}

dy ,d
== log3 (logx) E(log:{)

1

d
We have dx (logx) = X

d 1
Y log3 (logx) ™2 x <

dx
dy 1 log3
= — = = ——
dx ¥ (logx)?
dy 1 log3 log3
= —=—— X
dx x(logx)? log3
dy 1 (log3)?
~dx  xlog3 (logx)?
dy 1 (1Dg3)2
~dx  xlog3 \logx
dy 1
= — = —
dx logx\*
xlog3 x (@)
dy 1

“dx xlog3(log,x)?

1

d
s, dx {lﬂgx 3)=- xlog3(loggx) 2

Thu
13. 3= +2e

Solution:

— 33:2+2:{

let ¥V

On differentiating y with respect to x, we get
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d}’ d %% +2%
dx dx(S )
d X i
We know a(a-) = a'loga

Now by using chain rule, we get

dy _ ox®+2x d . 2
= =3 10g3dx{x + 2x)

d}r %2 +2x% [d 2 d ]
:;E—B log3 E(X )-I-E{:ZX)

d}’ x% +2x [d 2 d ]
:;E—E log3 E(K)_'_ EE(K)

i my — n—1 i —
We have dx ) = nx and dx(xj 1
d 2
= d_i =3¥ *=]og3 [2x + 2 x 1]
d 2
= d_i = 3% *>og3 (2x + 2)
d
d_i = (2x+2)3% *=]og 3
Thus, 32 (3% 7%) = (2x +2)35*2*1og 3
» a? — o2
"\ a? 4+ 22
Solution:
af—x?
let? ~ NaEee

On differentiating y with respect to x, we get
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dy d a? — x?
dx  dx|./a2 + x2

dy d|/a®?—x?
= — = — E
dx dx|\a? + x?

L
2

We know dx

Using chain rule

1

- dy 1 (az—x2)5_1 d (az—x
dx 2 \aZ4x? dx \aZ+x?

1
dy 1/a’-—x*\12d
“ax 2\az+x?/) dx

'
u) vu' —uv’

We know that (;

W

d
—(x™) = nx" !

(quotient rule)

RD Sharma Solutions for Class 12 Maths Chapter 11
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= =
dx 2\aZ+x?

dy
= dx

1 d d
dy 1 12 —x2\ 2 {:32+K2)E{:32_)§2)—{:HE—XEJE{:HE-FXE)
(a2 +x2)?

2\az +x2

d - 2
X°)=2x
However, dx{ )

1(32 _x )—% (@ "‘XE)(%{:EE)_%{XE))_ (@’ _XE)(

(a? +x2)?

and derivative of a constant is 0.

(@2+x2)(0—2x) — (a2 —xH)(0+ 2x)

1
dy 1/a*—x?%\ 2
“dx 2\az+x?

(a2 +x2)2

https://byjus.com
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dy 1 (a —X ) [—2x(a® + x?) — 2x(a® — x?)

“ax 2\az+x2 (a2 +x2?)?
dy 1/a?—x? —Ex{az +x%+a?—x7)
“ax 2\a?rx? i (a2 +x2)2
dy 1/a?—x? —Ex{EaEJ
T dx  2\aZ fx2 (a2 +x2)?

1
dy a?—x?\ 2[ —2xa?
Tdax \aZ+x2 (a2 + x2)2

1
dy (a2—x?z[ —2xa?
T ax (a2 + :{?)‘E (aZ + x2)2

1
dy —2xa’(a® —x?)z
T ax

1
(az +x2)72%?

1
dy —2xa%(a®—x?)2

3
T (az +x2)2
dy —2xa’
Tax 3 1
(a2 + x2)z(az — x2)2
dy —2xa’

"= .
dx (a2 + x2)zvaz — x?

15. 3;1:1553

Solution:
etV = BKlugx

On differentiating y with respect to x, we get
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d}' _ i 3:{105:{)

dx dx
d

We know dx(ax) = a'loga

Now by using chain rule

ﬂ _ =xlogx i
= —=3 log3— (xlogx)

!

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

dy . d
¥ _ axlogx -
= 3 log3 = (x x logx)
dy . d d
¥ _ axlogx _ _
= 3 log3 [lﬁgx dx(x) + X (logx)]
d 1 d
We have E(lﬂg:{) ~ xand E(K) =1
= @= 3xlesx]q 3[10 X X 1-|—le]
dx & & X
d
= d—i = 3%leeX]gg3 [logx + 1]

dy ]
— xlogx
i (1+logx)3 log3

d 3¥1°ex) = (1 + logx)3¥!°8*1log3

Thus, dx

1+ sinx
16. -1 [ ——
1 — sinx

Solution:

1+sinx

et 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
dy d (1 + sin x)
= — = —
dx dx

L
2

1 —sinx

d
—(x®) = nx*1
We know dx )

Using chain rule, we get

1
dy 1 (1+sinx)5_1 d (1+sinx)
;1_ =

dx 2 \1-sinx dx “1—sinx

dy 1
& 2
We know that

r
un W LllII - l.l‘.-’lII
vl w2

dy 1/1+sinx —% (1-— sinx)% (1+sinx) —(1+ sinx)% (1— sinx)
__( ) (1— sinx)?2

1
(1 + sin:{)‘ﬁ d (1 + sinx)

1—sinx dx\1—sinx

“dx  2\1—sinx
dy
= dx
11(1— sinx) d (1) + d (sinx) | — (1 + sinx) d (1) — d (sinx)
1 (1 + sinx) 2 dx dx dx dx
T2

1—sinx (1—sinx)2

d

We know ix (sinx) = cosx

and derivative of a constant is 0.

1
dy 1 (1 + sinx)‘i (1—sinx)(0+ cosx) — (1+sinx)(0 — cosx)
“dx 2 (1 — sinx)?2

1—s5inx
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dy

ﬁdx

dzf
dx

dzf
dx

dzf
dx

dy
dx

dy
dx

S
2

(1—sinx)cosx + (1 +sinx)cosx

RD Sharma Solutions for Class 12 Maths Chapter 11
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1 (1 + sinx)
2

1—sinx

(1— sinx)Z

1
1 (1 + sinx)'i (1—sinx+ 1+ sinx)cosx
2\1 —sinx (1—sinx)?2
1
l(l—l—sinx)_i' 2cosx
2\1—sinx/ L(1—sinx)?2
1
(1 + sin:{)‘i COSX
1 —sinx (1—sinx)2
(1+sinx) 2 [ COSX
— i 2
—sinx)"2 (1— sinx)

1
(1+sinx) Zcosx

(1-

1

1
sinx) 22

(1+sinx) Zcosx

3
(1—sinx)z

COSX

(1-

COSX

1 1
sinx)*2(1 + sinx)z

1 1
(1 —sinx)(1—sinx)zZ(1 + sinx)z

COSX

(1 —sinx),/(1 —sinx)(1 + sinx)

COSX

COEX

a (1 —sinx)y1—sin?x

" (1-sinx)y/cos?x (v 5in%0 + cos?0 = 1)
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dy COSX
- — =
dx (1-—sinx)cosx
dy 1
dx 1-—sinx
dy 1 1+sinx

= P
dx 1-—sinx 1+sinx
dy 1+ sinx
= ——=—
dx 1-—sin?x

dy - 1+sinx
dx costx {'.‘ sin’ + cos?0 = 1}

dy 1 sinx

= = +
dx cos2x cosix

dy ( 1 )2 ( 1 )(sinx)
=% — = | — —|— N
dx COSX CO5X/S \WCOSX

d

v
= sec’x + secxtanx

dy
so— = §ecX(secx +tanx
= ( )

d 1+sinx
E( i Sim) = secx(secx + tanx)
Thus, ™ ]

1 2
L
1 — x2

Solution:
1—x2

Let y= 1+x2

On differentiating y with respect to x, we get
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1—x?
1+ x2

dy d
dx  dx

1
dy d |/1—x%\2
dx dx |\ 1+ x2

_{ n) X0

We know dx

Now by using chain rule

1

dy _ 1(1-" E_li 1-x°
= dx 2 (1+xz) dx(1+xz)
dy 1/1—x%\
dx 2\1 + x2
1|.r'l.l'll—l.l‘|.r'

We know that G) T

I

1
2d /1—x
dx\1+x?

2

)

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

(quotient rule)

[ +x) & (1-x0) - (1 - x) L (14x7)

dy 1(1-x7
T dx 2\1+x2

(1+x2)?

dy

:’dx
d

1 {1+xf)(dxm (& 2)) (1—@( 0+ x ))

=£(1+XE) (1+x2)?
—( )= 2x . )

However, dx and derivative of a constant is 0.

(1+x)0—-2x)—(1—-xH)(0+ 2x)

_1
dy 1/1—x%\2
dx 2\1+x2

(1+x2)2
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dy 1/1-x7
“dx 2\1+x2

1

A

[—2x(1+x%2+1—x?%)

dy 1/1-—x?
= — = —
dx 2\1+ x2

1

)1

(1+x2)2

[ —2x(2)

dy 1/1-x7
Tdx 2\1+x2

dy [1—x%\?2
Tdx \1+x2

dy (1-x%)72

5

1

1

(1+ x2)2

:E_

1
dy —2x(1—x2%)2

(1+x2)72 [{1 +x2)7

:E_

1
(1+ x2)z%°

1
dy —2x(1—x%)"2

= 3
dx (1+x2)2
dy —2x
= 0 3 1
dx (1+x2)z2(1—x2)2
dy —2X

s = .
dx (1+x2)zy1—x2

d ( 1—3:2)
dx 1+x2 |
Thus,

18. (log sin x)?

Solution:
Let y = (log sin x)?

F]
(1+x2)zy1—x2

[—2x(1+x?) —2x(1—x?)
(1+ x2)2 ]

|
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On differentiating y with respect to x, we get

dy d . 5
i E[UGE{SHIKD ]
We know dx x%) =

Now by using chain rule,

d—y 2(log(sinx))*" 14 [log{smx}] |

dy .. d .
= i Zlﬂg{mnx)ﬁ[lﬂg(ﬂlllx)]

= gX)—

We have dx

Now by using chain rule,

d—y 2log(sinx) [——(SIIIX)]

dy
i mlﬂg{sm:{) — (sinx)
However, 3(5111:{) = CO0SX
dy 2
= Hlﬂg{smx) COSX
dy COSX .
= z(sinx) log(sinx)
W 5 corxlog(sing)
g = 2cotxlog(sinx
a4 2] —
Thus, @ [(lng(smx)) ] = 2 cotxlog(sinx)
1
19. i
1l —x

RD Sharma Solutions for Class 12 Maths Chapter 11
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Solution:

1+x

Let Y 1-x

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

On differentiating y with respect to x, we get

dy d 1+x
dx  dx

1—x
1
dy d (1+x)§
= — = —
dx dx|\l—x
i ny _— n—1
Weknowdxx) X

Now by using chain rule,

dy _ 1[14x o ld f1ex
:’E_E(l_—x) E(:{)
1
dy_1(1+x)‘§d (l-I-X)
Tdax 2\1-x/ dx\1-x
We knowthat(;) T (quotient rule)
[ d d
dy_l(l-l—x)‘i (1I-x)7z0+x)-(1+3)5;(1-x)
“dx 2\1-x (1—x)2
[ d d d d
N 1(1+X)—% (1-%) (ﬁm+ﬁ{x))—{1+x)(ﬁ{1)—ﬁ(x))
Tdx 2\1-x (1-x)2
(=1

However, dx

and derivative of a constant is 0.
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_dy 1 1+, 2[(1=%)(0+1) — (1+x)(0— 1)
~ dx 2(1—:{) (1—x)2 ]

dy 1(1+x)‘% (1—-x)+(1+x)

X ;<it3‘i£ﬂ4
Ly
s

1
Tax (1—x)"3*2

d}f (1+x)” 2
Tax (1— :{)2
dy 1

3 1
(1—x)2(1+x)2
_ dy_ 1
Tdx 2

(1—-x)z/1+x

d ( 1+x) _ 1
d: \|| 1-x) 2 —
ThUSJ * x (1—x)zy1+x

1 2
20. sin [~ *
1 — x2

Solution:
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= sin(lﬂz)
y = 1—x2
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On differentiating y with respect to x, we get

2o

We know dx

1—x2

)

{smx = COSX

Now by using chain rule

dy
= ==
dx

os (1+x2) d
1—x2%.) dx

We know that (E) -

1+x2)
1—x2

I

¥ —l.l‘l.c'|ll

v?  (quotient rule)

(1= x2)4E (14 x2) = (14 x3) 2= (1 - x?)

dy 1+x°
“ax . \1-x? (1—x2)2

dy
= dx

- LW+ 206D ) - 1+ E(1) - S (D)
1+ x2 dx dx dx
- ms(l—xi) (1-x2)2
42y

However, dw{ x%) = and derivative of a constant is 0.

dy 1+x\[(1—-x3)(0+2x) — (1 +x3)(0— 2x)
“ax . S\ \1-x? _ (1 —x2)2

dy 1+x2\[2x(1—x%)+ 2x(1 +x?)
“ax S\ 1 k2 _ (1 - x2)2
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dy 1+x2\[2x(1—x*+1+x%)
3 = 008 1)
dy 1+x2\[ 2x(2)
= 5y = 08| 7 -2
dy 14+x3\[ 4x ]
ax % (1 —x2)2)

dy 4x 1+ x2
SFrideen KE)EEGS e
d [ . [f1+x® 4% 1+x7
ThUS, dx Sln(l—xz)] o {1—:{2]2EGS (1—:{3)

21. e3* cos 2x

Solution:
Let y = e¥* cos (2x)

On differentiating y with respect to x, we get
dy
— 3x
I dx(e cos 2X)
dy d
— 3x
> dx{e X COS 2X)

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

d d d
= d—i = COS EX (eg“) + Eg‘ (n:ns 2X)

We know dx e¥) = and dx {:EGSX) = —sinx

Now by using chain rule, we get

E_ Exi 3| _ o i
=}dx—m52x[e dx(3x)]+e [ 51112:{dx(2}{)]
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d}r Ix d 3K o3 [d ]
=S =ercos 2% [E{EX)] —e**s5in 2x E{EX}
L4y
dx

dy Ix 1 [d ]
v 3e**cos2x [dx{x)]—ze sin 2x E{X}

e3*cos2x [3 —{x)] —e3*s5in2x [2 — (x)]

S@=1

We have dx

d

= d—i =3e*cos2x X 1 —2e¥*sin2x x 1

d
= Y_ 3e’*cos2x — 2e3*sin 2x
dx
dy
~— = e**(3cos2x — 25in 2%
dx ( )
- 3x . a3X
Thus, @ {e cos2x) = e**(3cos 2x — 2 sin 2x)

22. Sin (log sin x)

Solution:
Let y = sin (log sin x)

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

d—i = E[Sillﬂﬂg{ﬁill){))]

We know ax {5111:{ = Cc0SX

By using chain rule,

= g = cns(lug(sinx))i [log(sinx)]

We have dw{: 0gx) = ._
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Now by using chain rule,

dy _ : 14 g
== cos(log(sinx)) Linxdx (5111:{)]

d
= d—i = mcasﬂag{smx})—(smx}
However, d—{sm:{) = COSX
d
= d_i = mms{lag{smx}) COSX
dy COSX ,
dx (sinx) cos(log(sinx))
y .
= cotx cos(log(sinx))
Thus i [sin(log(sinx))] = cotx cos(log(sinx))
23 etan 3x
Solution:
et y = E1:E|n 3x

On differentiating y with respect to x, we get

d}’ d tan3x
dx dx{e )
d X
We know dx e*) = e*

By using chain rule,

dy tan3x d
= ==¢ *—(tan3x
dx dx{ ::I

We have @ {tanx = sec?x

Now by using chain rule, we get

RD Sharma Solutions for Class 12 Maths Chapter 11
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E_ tan3x 2 i
= —=e sec”3x (3x)
dy d
= 3et3%gac?3x —(x
dx dx x)
However, dw{: x)=1
d
di 3etan3xgac?3x x 1
d
d—i = 3etan3xgac? 3y
Thus ( tanalc) _ SEHHETSEE 3:{
24, eV otr
Solution:
Loty = eVeor

On differentiating y with respect to x, we get

dy d otk
)

d e¥) = ¥
We know dx

By using chain rule, we get

= g ‘“‘t": (Vcotx)

dx

dy —d 1

¥ _ a¥cotx T 5
== ¢ = [(mtx)z]
We have dx x") =

By using chain rule, we get

RD Sharma Solutions for Class 12 Maths Chapter 11
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dy _ _Jcotx [E Z1d ]
= _-=e - (cotx)=""—(cotx)

d 1 — 1d
= d—i = Ee‘*’““t“{cotx)_iﬁ{cﬂtx)
d 2
—(cotx) = —cosec*x

However, dx

dy 1 — 1
=~ = — —eVot(ratx) "2 cosec? x
dx 2 ( )
dy eVt cosec?x
= — = — 1
dx 2(cotx)2
dy eVeot¥ cogec?x
Tdx 2+/cotx
i( y'cntx) _ _w
Thus, dx Zycotx
sina
2. log| ———
1+ cosx
Solution:
sinx
LEt y - lﬂg(1+cusx)
, X
sin? x 5
=y=log| ———==%
1+cos2 x 7

We have sin20 = 2sinBcosb and 1 + cos20 = 2cos’P.

. X X
2 smi EGSE
=y =Ilog

2::059%
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. X
sin
=y =Ilog <

cosy

=y =log (tan%)

On differentiating y with respect to x, we get

d d
d_i = E[lﬁg(‘can;)]

We know dw( 0gx) = x

Now by using chain rule we have,
dy 1 4d ( )

= — = —=
dx (tan—) dx tan;

= g = mt%di(tanx)

{tanx) = sec?x

We have dx
dy ,Xxd X
= E I:Dt sec Ed_(i)
d 1 X ,X d
i Emt sec Ed_{xj
However, dw( x)=1

dy 1 tx L X 1
= = _ — %
= 55 — g cotgsects

X
dy 1 EDSE 1
== 4
dx 27 ain> 2 X
SIIIE COS 2

dy 1

dX 9 ein > nax
251112131:}52
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1

.- =X
dx  sin2x; [+ sin28 = 2s5inBcosB]

dy 1
~dx  sinx
dy
E = Cosecx

Thus, ax 1°8 (o) = cosecs

1 — cosx
26. n!t:.t_i_:]r-1 f—
1+ cosx

Solution:

1l—cosx

y = log

LE'[ 1l+cosx

On differentiating y with respect to x, we get

dy d | 1 —cosx
dx x| % |1+ cosx

1
dy d (1 — -:GSX)E
= — = — —
dx dx & 1+ cosx
d 1
We know E(logx) T x

Now by using chain rule,

1
dy 1 d (1—::05:{)5
= = = —
dx de 1+cosx

(l—CUSK)
1+COs5X

https://byjus.com
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)‘E d (1— cc}sx)
dx|\1+ cosx

RD Sharma Solutions for Class 12 Maths Chapter 11
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L
2

dy (l—cc}sx

dx 1+ cosx
—(x™) = n—1

Weknowdt( ) =nx

Again by using chain rule, we get

I.1
l—cos:{)z d (l—ccs:{)
1+cosx dx \1+cosx

dy
dx

dzf
dx

d}’
dx

d}’
dx

1
2

2 (o

1 —cosxy\
1+ cosx

1 —cosxy
1+ cosx

1+ cosx
1—cosx

- (2274
1
=3 (remss
1
=3 (s

We know that Cl) B

) (1—1:05:{) z d (1—1:05:{)
1+ cosx/ dx\1+ cosx

) ( — cos:{)
1+ cosx

( —cc}sx)
1+ cosx

I

L l.l‘.'II

v?  (quotient rule)

dy 1/1 + cosx (1+cosx)%(1—c05x)—(l—cnsx)%(lﬂ—msx)

= dx E(l—msx) (1+ cosx)?

dy
- dx

(1+ cosx) ir:ZL)—i(::u:rs:x;) —(1—cosx) i(ZL)—Fi(n:l:}s:x;)

171+ cosx dx dx dx dx
:E(l—cnsx) (1+ cosx)?2
We know dx (CGSX) T Smx and derivative of a constant is 0.

d}r 1(1+c05x) (1+cosx)(0+sinx)— (1— cosx)(0—sinx)

“dx  2\1—cosx (1+ cosx)?
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(1 + cosx)sinx + (1 — cosx) sinx
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dy 1(1 + -:crs:{)

== — = —
dx 2\1-—cosx/| (14 cosx)?
dy 1(1+msx) (1 +cosx+1— cosx)sinx
“dx  2\1—cosx i (1 + cosx)?2
dy l(l-l—msx) T 2sinx
= — = —
dx 2\1—cosx/L{1+ cosx)?
dy sinx
= — =
dx (1 —-cosx)(1+cosx)
dy sinx
= —=——
dx 1 —cos?x
dy sinx
== - 2 2
dx  sin®x (v sin“0 + cosB =1)
dy 1
= = = —
dx sinx
dy
gy = cosecx
i ] l-cosx |
ThUS, dx 08 1+cosx | cosecx

27. tan (e*"¥)

Solution:
Let y = tan (e¥"¥)

On differentiating y with respect to x, we get

d}' d ginx

E = E [tan(e )]
4

We know dx

(tanx) = sec®x

Now by using chain rule,

https://byjus.com
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= g = SEEE(ESinx)i(Esin x)

d

Xy
We have dx e¥) = e*
Again by using chain rule, we get

ﬂ_ 2 ,5inx sinxi ;
= - = sec (esinx)e =, (sinx)

{5111:{) = C0SX

However, dx
dy . .

= —— = sec?(e’"¥) eSi"X cosx
dx
dy . .

E — pSINX oy SEEE(ES'H x)

Thus i [tan(esi*¥)] = esin* cosx sec?(esin¥)
s

28. log(x + /22 + 1)

Solution:
letV = 10g[x +Vx2+ 1)

On differentiating y with respect to x, we get
dy d
ol E[log(x +x% + 1)]

We know dw:( 0gx) =_

Using chain rule, we get

S 3 (x+VXZFD)

dx  x+y/ \cz +1dx

dy d d
E:X——I—m[ﬁ{:){)—'_ﬁ(ﬂx +1)]

=

RD Sharma Solutions for Class 12 Maths Chapter 11
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dy 1 d d . .
= Y [E{x) + E{x + 1)2]
i — i my _ n—1
We know dx (x)=1 and dx (x%) =mx

Again by using chain rule, we get

dy . 1

1, 2 Zad oo
[1+2{x + 1)z dx{x +1)]

dX x4/ x2 41

dy 1 1 1fd d
=1+ + 1) =&+
" xrveri| T2 )E(dx{x) ax ¢ ))]
4 o2y _
However, dx x7)=2x and derivative of a constant is 0.
dy 1 1 1
= —=———|1+-(x*+1)"2 EX-I-D]
dx x++yxz2+11L 2{ )2 )
dy 1 1 1
= —=—|1+= XE+1_§><EX]
dx x+vx2+1l 2{ )
dy 1 I 1
= —=———— 1+xx2+1‘§]
dx x+xZ+1l ( )
dy 1 [ X
- —=——— |1+
dx x+vx2+11  Vx2+ 1
dy 1 x+Vx2+1
= — =
dx x+vx2+1[ Vx2+1

dy 1
dx  VxZ2+1
d 3 __1
Thus, & [lﬂg{x-l— Vx4 1)] Nrare
e“logx
2
Solution:
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e*logx

Let y= w2

On differentiating y with respect to x, we get

dy d (e"lngx)
dx  dx\ x2

We know that G) v

(quotient rule)

d d
dy (XE)E(EHDBX) — (e*logx) E(Xz]
T ax (x2)2

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

@ (x?) [lﬂg:{%{e‘) + Ex%{lﬂg){)] — {E“lﬂgx)%{f)

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

- dx x4
9 exy=px L =1 day_
We know dx ef)=e , dx (logx) « and dx (x) = 2x
dy (x?) -10gx X e¥ + ¥ x %] — (e*logx) x 2x
= E = K4
dy (x?) [e*logx + %] — 2xe*logx
Tax X+
dy x%e*logx + xe* — 2xe*logx
Tax x4
dy x%e*logx xe* 2xe*logx
== — = + —
dx X4 X4 x4
dy e*logx e* 2e"logx
dx  x2 X3 X3
dy e* (l N 1 Elﬂgx)
Tax x2\OB%TY X
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4y _ e*x~? (lﬂgx + 1 Elﬂg}{)
dx X X
d eflogx _ x.-2 i 2
Thus, dx( = ) = e*x (lngx—l— - xngX)

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

Ix = o llog(cosecx — cotx)]
d 1

We know E{log:{) e

Now by using chain rule, we get

dy 1 d
—=————(cosecx — cotx)
dx cosecx—cotx dx

dy 1 [d d
= = = —cosecX) ——(cotx ]
dx cosecx —cotx dx{: ) dx{: )
d d 2
—(cosecx) = —cosecxcotx —(cotx) = —cosec*X
We know dx( ) and dx{: )
d 1
S [—cosecx cotx — (—cosec?x)]
dx cosecx —cotx
d 1
o = [— cosecx cotx + cosec?x]
dx cosecx —cotx
d 1
& [cosec®x — cosecxcotx]
dx cosecx —cotx
d 1
. [(cosecx — cotx) cosecx]
dx cosecx —cotx
dy
~ — = cosecx
dx
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d

Thus. & [log(cosecx — cotx)] = cosecx

a1 EEE + E—E;r
Solution:
e?¥pe”

Let T aZE_o—X

2X

On differentiating y with respect to x, we get

dy d [e™+e™*
dx  dx\e2x— e-2x

We know that (; :

—£X d X —£X X —£X d X —£X
E={EM_E E')ﬁ{eg' +e ) — (e + e E')ﬁ{eg' —e72¥)

—
dX {EEK_ E—E!{)E

r

v?  (quotient rule

(e2% — o72¥) [%{:sz) n % {:E_EK)] ~ (eZ 4 e2X) [%{:sz) _ % {:E—Ex)]

- {:sz_ E—zsz

i - S
Weknowdxej €
dy
:’dx

(e™* —e ) [EE“% (2x) + e‘“%{—zx)] — (e +e7%) [EE“% (2x) — E‘E"%{—EX)]

- {:sz_ E—zsz

dy
(e — 729 2 4 (9 — 262 (0] — (e &) [267 (1) + 26 ()]

{EE!{ —_ E—E !{)2
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d
However, dx (x)=1
dy
= dx
(e?¥ —e™2X)[2eP* x 1 — 202X x 1] — (eZ* + o™ 2¥)[2e x 1 + 2e72% x 1]
= (e2x— e—2x)2
d}’ (EE:-:_ E—Zx)[zezx_ EE—EK] _ [:Eﬂx + E—Ex) [EEE}: + ZE—EJ-:]
“ix (e2x — g-2x)2
d}’ E(sz— E_zx)(EEK— E—Zx)_ 2[:923-; + E—Zx)(EZ};_l_ E—Ex)
= — =
dx (sz —_ E—Ex)?
d}’ 2[(92}: _ E—Ex)? _ (EE}:+ E—Ex)?]
na (e2x — p—2x)2
d}’ 2(62}:_ E—E:{_l_ezx_i_e—zx)(ebc_ E—Zx_ezx_e—bc)
= — =
dx (EEK — E—QJ{)E
dy 2(2e?*)(—2e72¥)
== — =
dx (sz — E—EK)E
d}’ _8E2x+{—2:{]
= — =
dx (EEK_ E—Ex)z
dy —8
Tdx (e2x — p—2x)2
i(ezxﬂa_m{) . -8
ThUS_, di \e2¥_p—2x) (e2X_a—2X)2
2
1
32.00g (T2 1
2 —x+1
Solution:

oV =log(522)

On differentiating y with respect to x, we get
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dy d1 X+x+1
dx  dx gXE—X-i-]_

{: EX)—_—

We know dx

By using chain rule, we have

dy 1 d x2 +x+1
E o (xz+x+J.J dx(xz—x+1)
H3-x+1
dy x2—x+1\d [x*+x+1
dx X2+x+1/de\x2—x+1
(E) _ vu' —uv'
We know that ‘v v?  (quotient rule)
dsf
dx
x2—x+1\|[xF—x+ 1)%{){24-){4- D—(x*+x+ 1)%{){2—){4- 1)
“\x2rx+1 (x2—x+1)2
dy
7 i
-3+ ) S+ 2@+ (D))- @ +x+D(S@) - L@+ 2 (1)
¥+l dx dx dx dx dx
=(xz+x+l) (x2—-x+1)2
. =
We know dx x%) = EX {:X) and derivative of constant is 0.

dy XP—x+ N\ [ —x+1D(2x+1+0)— (X +x+1(2x—1+0)
Tdx \xZ+x+1 (x2—x+1)2

dy X?—x+ 1\ [(2x+D(x*—x+1D) —(2x— D(x*+x+1)
“dx \xZ+x+1 (x2—x+1)2

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

dy
:. JR—
dx

RD Sharma Solutions for Class 12 Maths Chapter 11

m BYJ U'S Differentiation

The Learning App

2x(x?—x+ 1)+ (xP—x+1)—-2x(xZ+x+ 1D+ (x*+x+1)

x?2—x+1
C\xZHx+1

dy
ﬁ JR—
dx

(x2—x+1)2

2x(x?—x+1—-x*—x—- 1D+ (x*—x+1+x*+x+1)

X2 —x+1
CAlx24x+1

(x2 —x+1)?

dy ¥ —x+ 1\ [2x(—2x) + (2x* + 2)
Tdx \xZtx+1 (x2—x+ 1)2
dy [x?—x+1)\[-4x®+2x*+2
Tdx \x2tx+1 | (x2—x+1)2
dy [(x?—x+1\[ 2-2x7
Tdx \x2tx+1 (x2—x+1)2
dy 2 —2x?
= — =
dx (x2+x+D(x2—x+1)
dy  2(1-x?%)
:}dx_[x?-l—l)ﬂ—x?
dy 2(1—x%)
Tdx (x2+1)2 —x2
dy  2(1-x7)
Tdx xft2x’+1-x?
dy 2(1—x%)
:}c1}=r;_|[}=r;2+1)2—:x:2
dy 2(1—x2)
Tdx xt+2x2+1-x2
33. tan! (%)
Solution:
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Let y = tan"*(e¥)
On differentiating y with respect to x, we get

dy d

- -1 %
I dx(tan e¥)

{tan 1x) =

We know dx 1+x2

Now by using chain rule, we get

dy _ x
= dx 1+I[ex 12 dx {:E )

dy 1

X
dx l-l—e?“dx e%)
d o
However, dx e¥) = e
dy 1 .
dx 1+ e2x e
dy e*
Tdx 1+ e2x
-1 _ E-‘x
Thus, dx {tan e¥) = 1+e2%
34 Esiu_izz
Solution:
Let? — Esm lay

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

-~ _ = sin~t2x

dx dx(e )
d e%) = o

We know dx

Using chain rule, we can write as
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dy sin~t2x d e —1
= —=g *—(sin™" 2x
dx dx{ )

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

We have dx

Using chain rule we get

1
{5111 1x) = —

dy _  sin~l2x a
ax ¢ Ji- {Ew;zdw:{: x)
d Esin_l 2x d
Yy_£ X 2—(x)
dx V1 — 4x2 dx
d}’ zesin_lﬁx
Tax Vi—ax2 4:{2 ( X)
However, E( x)=1
d}' zesin_lix .
— X
& Vioaxe
d}' Eesin_l 2x
Tdx (T-oax2
d sm_lzx

-1
Thus d‘{{ sin 2':)_ —

35. sin (2 sin! x)

Solution:
Let y = sin (2sin™1x)

On differentiating y with respect to x, we get

d d
d_i = [sin(2 sin™x)]
We know dx (smx B

By using chain rule we get,
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ay _ 1)L (25in-1
== cos(2sin ™ x) - (2sin™* x)

dy ] d -1
s e cos(2sin™ x) x Za{sm X)

dy . 1 d -1
adrrie 2 cos(2 sin X)E{Sm X)

d . . 4 1
We have dx (sin™"x) = V12

dy
= — =2cos(2sin"'x) x ——

~dy 2cos(2 sin™! x)

Tdx Y1 -—x2
d . . 1 _ 2 cos(2sin" ! x)
Thus, 2 [sin(2sin™" x)] = — i

36. etan " VE

Solution:

LotV = e

—
1x

On differentiating y with respect to x, we get

d}? d an~t4x
w e )

d Ex) = ¥
We know dx N

Now by using chain rule, we can write as

ﬂ _ tan™? Ei -1
= __=e v dx(tan \E)

1
14x2

d
We have dx

(tan'x) =

Again by using chain rule we get,
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- _ Etan_l e 1 d (\E)

dx 1+{.~,-'§]2£

dy et VX ( 1)
~ i 1+x dx\*

i ny __ n—1
However, dx (x*) = nx

ﬁ Etan_l\."ﬁ(l %_1)

dx 1+x \2

d}’ ~ Et;;m_l 1..';( 1 )
de  1+4x \2yx
d}’ Etan_ VX

T 2vx(1+x)

otan L=

d ¢ tan~ %) _
E(E ) T 2yE(1+x)
Thus, d V(14

ar. Jt ()

Solution:

X
y= [tan~!l-
Let z

On differentiating y with respect to x, we get

dy d : X
dx  dx\y 2

1
= g = % [(tan‘l %)E]

RD Sharma Solutions for Class 12 Maths Chapter 11
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https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 11

m BYJ U'S Differentiation

The Learning App

d i} n—1
—(x") =nx

We know dx )
Now by using chain rule, we get

1
I
d 1 4 X d 4 X
- F_- (tan 1—)2 —(tan 1—)
x 2 dx 2

1
= g = %(tan‘l g) : % (tan‘l g)

d
We have dx

1
1+x2

(tan™'x) =

Again by using chain rule, we can write as

1

d 1 14Xy =z 1 d /x
=>—y=—(tan 1—) ¢ z_(_)
dx 2 2 1+(x) dx M2

2

1
dy 1 7z 1 1d
:-Ezi(tan 5 1+K_EXEE(X)
4
dy 1 3 4 1d
—~ _ _(tap—1Z) ? ——
~ 32 7g) e ®
1
dy 6z 1 d
:-E—(tan E) 4_'_:{2)(&{:()
d
However, dx =1
1
dy 2 1
z}a—(tall E) 4—|—xi><1
1
dy 2 1
~ - (n73)
dy 1

U
|
I
b b=

(4 +x2) (taxrl %)
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dy 1

(4+x2) (tan™

1X
2
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EXERCISE 11.3 PAGE NO: 11.62

Differentiate the following functions with respect to x:

1
1. cns_l{Em\/l—mz}, E{_‘m{_‘l

Solution:

let V = cos™1{2x,/1 — x2]
letx = cosB

MNow

y = cos *{2cosB,/1 — cos20}
= cos~*{2cos04/5in2 0}

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

= cos (2 cos 9 sin 8)

= cos *(sin 28)

y = cos! (cns (g— EE}))

Now by considering the limits,

1
—<x=<1

V2

1
= —< cos8 <1

V2

0<g<
# —_—
4

T
=>[]I*::2E}«:‘:E

T
:D}—EB}—E
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‘.:‘TE 29‘:«‘1—[ i
=273 2 2

0<t_29<l
= - _
2 2

Therefore,

7= costcos (- 20)
y= ms_l(ms(g— 26))
y = G_ 26)

y = g— 2cos™ix

Differentiating with respect to x, we get

dy d ,m .
#E—E(E—EEDS X)
dy 0 2( -1 )

= —=0-
dx V1 — x2
dy 2

2

Solution:

Let

_4) [1+X
= COS

y 2

letx = cos26

Now
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(
_, | (L+cos26
Yy = C0S >
.

s
2cos20

2

v = cos 14

\
Now by using cos28 = 2cos’8 -1
y = cos (cos B)

Considering the limits,

—l<x<1

—1<cos20 <1

0<28<m

0<B<r
2

Now, y = cos *{cos 8)

y=6
1
- -1
y 2::05 X

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

1l —x
3de{ 2},D{m{1

Solution:
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letx = cos26

Now
(
. _4) [L—cos28
=sin""{ [————
Y 2
"
(
;) [2sin?8®
= sin™" 4
Y 2

L
Using cos 28 = 1 — 2sin“A
y = sin"*(sin B)
Considering the limits,
O<x<1

O<cos208<1

0<28 <
2

0<B<Z
4

Now, y = sin"*(sin 8)
y=6

I
y = Scos

1x

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

Differentiating with respect to x, we get

dy_l( 1 )
dx 2\ 1—x2

4. sin_l{\fl—mz}, 0O<ca<l

Solution:
Let,
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y = sin™! {m}

letx = cosB

Now

y = sin‘l{ 1 — cos? EI'}
Using sin’B + cos’8 =1
y = sin"(sin B)
Considering the limits,
O<x<1

O<cosBel

0<f <=
2

Now, y = sin*(sin B)

y=6

y = cos Ix

Differentiating with respect to x, we get

dy 1

dx  V1-x2

aIr

Je—z) e <e <

5. tan~ ! {

Solution:

X
= tan‘l [—}
y a2 — x2

letx=asinB

Now

RD Sharma Solutions for Class 12 Maths Chapter 11
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asin® }
vaZz — aZsinZ 6
Using sin’0 + cos?8 =1

. _1[ asinB }
= tan
Y avl—sinZ6

V= tan‘l[

y = tant [sinﬁ}
cosB

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

—1<sinB<«1

Tepgel
2 2

Now, y = tan™}{tan 8)

y=60

y = sin™? G)

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

Differentiating with respect to x, we get

d d
- o ()

dy a 1
X~ VaZ_x2  a
dy 1

ix Vai-x

T
6. sin” ' { ———=
sin {m}
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Solution:
Let,

X
o —1
= sin [—}
d Vvx?+a?
letx=atan B0

Now

atanb }

1
= sin [
y vaZtanZ @ + aZ

Using 1 + tan®B = sec?d

. _1[ atanf }
y = sin
avtanZ?f +1
. _1[ atanf }
y = sin” " {————
avsec?B
I [tanﬁ}
y = sin secB
y = sin"}(sin B)
y=6

y = tan "t G)

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

Differentiating with respect to x, we get

d d
¥4 (9
dy aZ 1

= e
dx az+x?2 a
dy a
dx a2+ x2

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

y = sin"*{2x? — 1}
letx = cosB

Now

y = sin™! {ﬁz cos20 — 1}
Using 2cos’d — 1 = cos28

y = sin~*(cos28)

y = sin™? {sin(g — EE)}

Considering the limits,

O=x<1
O<cosB<1
1
ﬂ{iﬂ'{g
0<28<m
0>-20>-T
S>2_20> =
2 2 2
Now,
™
y = sin™? {5111(5—28)}
1
y=E—2E}
Ll -1
}’=E—2EDS X

RD Sharma Solutions for Class 12 Maths Chapter 11
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Differentiating with respect to x, we get

dy d ,m .
E_E(E_Ems x)
d 1
oo
dX 1_X2
dy 2

dx 1—x2

8.Sin?(1-2x3),0<x<1
Solution:

Let,

y = sin {1 — 2x?}

let x = sinb

MNow

y = sin~! {1;' 1 — 2sin? E}}

Using 1 — 2sin?0 = cos28

y = sin"*(cos28)

y = sin™! {sin (g — EE})}

Considering the limits,
O<x=<1

O<sinB<1

0<g <=
2

0<20=<m
O0>-28>-T1
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m T T
—>-—20>——

2 2 2

Now,

y = sin~! {sin(g — 28)}
s

V= E— 20
s

= ——2sin"'x
y=3

Differentiating with respect to x, we get

dy d ,m .
E_E(E_Ems x)
d 1
2-0-2()
dx 1 — %2
dy -2

dx 1 x?

i
9. P g—
cos { ,/m}

Solution:
Let,

X
-1
= C0S8 [—}
y Vx? + a2
letx=acotB

MNow

4 [ acotf }
= cos
y vaZcotZf + az

Using 1 + cot?0 = cosec’d
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_1[ acotf }
= CO0Ss
y aycotzBb+ 1

acotb }

y = cos‘l[
avcosec?B

cotb }

_ -1
y=cos [msec[-}
y = cos }(cos B)

y=6
y = cot™! G)

Differentiating with respect to x, we get

10. sin-! {Sin x 1+ cos :I:} _3_11' cz< ™
NS | 4
Solution:
Let,
. _,(sinx + cosx
y = sin [ 73 }

MNow

1 1
y = sin~? [sin:{— + cos x—}

V2 V2

y = sin™? {sinx cos G) + cosxsin (g)}
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Using sin (A+B)=sin Acos B+ cos AsinB
™

— cin—1la -

y = sin {sm(x—l— 4)}

Considering the limits,

3m T

T ax<-—
4 4

Differentiating it with respect to x,

L
= X —_
y 4

dy_

E_l

_q [cos @+ sin x T T
11. cos . —

V2

Solution:
Let,

cosx + sinx}

y = -:05‘1[ 7

Now

1 1
y = cos™ ! [cnsx—+ sinx—}

V2 V2

y = cos?! {msx cns(g) + sinxsin G)}

Using cos (A—B)=cos AcosB+sin AsinB

= coxt{ros(x— 3

Considering the limits,

T T

——<x< -
4 4
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i
_E{X_E{ﬂ
Now,

s
y=—-X+ 2

Differentiating it with respect to x,

dy

ELap—

dx

T
12.1:&11_1{ },—1{:1:{1
1 ++/1— 2

Solution:

Let,

= tan~?! [L}

Y 1+41—x2
letx=sinB

Now

g = tan‘l[ sinB }
1++1—sin?B

Using sin®0 + cos?8 = 1

y= tan‘l[ sinf }
1++/cos26

g = tan‘l[ sinf }
1+ cosB

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

pein® cos®
51112 EGSE

y = tan ! 5
2 cosﬂi
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8

Considering the limits,

—1l<x=1

-1<sinB<1

Tl
2

=

4

Now,

3| D
e | 5 B2

<

oo
V 41 EiI'l2

K
Y=3
1

-1
= —5I1n
y=3

B

X

Differentiating with respect to x, we get

dy d(l ) )
— = —\|=-58ln X

dx  dx\2
dy 1
dx 21— x2
13. tan™? { = } <z <
. aln . —I0 H H L
a-+ vaZ — x2 ]’
Solution:
Let,

X
-1
y = tan [ }
a+va? —x?

letx=asinb
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a sinB }

-1
y = tan [ .
a+ a2z —aZsinZh

Using sin?0 + cos?8 =1

. _1[ asinf }
= tan
Y a+ avcos?0
g = tan‘l[ sinf }

1+ cosB

Using 2 cos®8 = 1 + cos B and 2 sin B cos B = sin 20

psin® cos?
51112 EOSE

y = tan™!

Ecos?g

B
= -1 —
y = tan [tan 2}

Considering the limits,
—a<x<a

—1<sinfB<1

T
<0<

2
{:B{:TE
2 4

K
y=3
1

X

o —1
= —sin " -

y 2 a

Differentiating with respect to x, we get
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dy d (1 . _lx)
= —(=sin™" -
a

dx  dx\2

dy a 1
dx  oval—x2 . a
dy 1

dx 2yaz—x2

14, sin-1) I VLI—®
V2

Solution:
Let,

4 [X +y1—x2
=sgin " {——
Y V2 }
letx=sin B

Now

. [5111[-} ++/1—sin2@
= sin
’ V2 }

Using sin’0 + cos’8 =1

. _, (sin6 + cosb
y = sin [T}
Now

.. 1 1
v = sin [5111(-}‘.7E + cos E\/_E}

y = sin™! {sinE} CoS G) + cos @ sin G)}

Using sin (A+B) =sin Acos B+ cos AsinB

y = sin™! {sin(ﬁ + g)}

},—l{m{l
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Considering the limits,

-1l<x=1
—-1<sinfB<1
T TII
—5<0<g
T T m T T
Syt <B+p<o+7
| m 3m
—2 <0+ <
Now,
T

y = sin 1{5111(B+ E)}

T
V= B+E

T

-1
=8n "X+ —
y 4

Differentiating with respect to x, we get

dy d . T
E = E(SIII ¥+ E)
dy 1

dx 1 x?

15. cus_l{m—l_ 1 -

},—1{:1:{1

V2
Solution:
Let,
) {x +4/1—x2
=08 4 —mMm——
Y V2 }
letx=sinB
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Now

9 [5111[-} +y/1—sin2@
= cos
’ V2 }

Using sin’0 + cos’8 =1

sinf + cosﬁ}

= 1:05‘1[
Y V2

Now

1 1
y = cos ! [sin[-}— + cos B—}
V2 V2

T T

_ _1 . . o o
Yy = COS {51118 sin (4) + cﬂsﬁcns(4)}
Using cos (A—B)=cos AcosB +sinAsinB

= cos feos(o - 1)

Considering the limits,

-l<x=<1
-1<sinB<1
—— <0 <=
2 2
m H{E H{H |
2 4 4 2 4
SH{E ﬂﬁﬂ
4 4 4
Now,
m
_ -1 _ =
y = COS {EDS(B 4)}
T
==
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T

o —1
= —5In "X+ —
y 2

Differentiating with respect to x, we get

dy d _— T
E = E(—SIII X+ E)
dy 1
dx  JV1-x2
-1 4x 1

16. tan — ax? 1—5{3’«'{5
Solution:
Let,

. _1[ 4x }
v = tan 1~ ax2
Llet 2x=tan B

_y _1[ 2tanb }
y=1N 1 anze
Using tan 20 2tanB

sing tan 26 = T tanZe

y = tan~(tan20)
Considering the limits,

1_ 1
7 =%53

—1=<2x<1

—1<tanfB<1

Tepgel
2 2
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Now,

y = tan™}{tan28)

y=208

y =2 tan™}(2x)

Differentiating with respect to x, we get
dy
dx
dy 2

ax 21+ (2%
dy_ 4
dx 1+ 4x2

d
= E{Etan‘l 2%)

2:1':-|—1
1 —4°

17.1:&11_1{ },—oo-::‘_m-::‘_ﬂ

Solution:
Let,

x+1
y = tan* 2
1—4x

let 2"=tan O

2% 2%
y = tan ! [—}
1—(2%)2

_,( 2tan®
= =]
2tanB
1—tan?6
y = tan~*(tan20)

Using tan 26 =

Considering the limits,
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—wca <<
e e 0
O<tanB<1

0<B<l
4

0<20 <=
2

Now,

y = tan}(tan28)

y =20

y = 2tan (2%

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

Differentiating with respect to x, we get

dy

—d(zt
ax  dax

n-*2%)

d 2%log2
_y — 2 W —g
dx 1+ (2%)2
dy 2*"'log2
dx  1+4*

IB.tan_l{

Solution:
Let,

=t —1[
y=tn"1g

leta*=tan B

=t —1[
y=tn 7

2a”

1 — a?r

2a*
— az K}

2tanb

—tanZ@

j

},a}l,—m{m{ﬂ
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Using tan 26 =

1—tan26

v = tan"*(tan20)

Considering the limits,

—oaw<()

a " <af< g’

O<tanB<1

1
0<8<-—

s
0<20 <<

Now, y = tan™(tan 28)

y=20

y = 2tan(a%)

Differentiating with respect to x, we get

dy d

dx
dy_

= E(Etan‘l a*)

=2 x
dx

dy 2a*loga
dx 1+ a2«

19. sin~ ! {

Vid+txz+/1—=x

},D{m{l

Solution:

Let,

Vi+x++v1l—x
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Let x = co520

Mow

., [V1+cos28++1— cos28
y = sin >

Using 1 — 2sin?B = cos 28 and 2 cos*8 — 1 = cos 26

. _,[V2cos?28+2sin?8
y = sin 5

Mow

1 1
y = sin™! [sin[-} — + cos E}—}
V2 V2

y = sin™" {sinﬁ cos G) + cos0 sin G)}

Using sin (A+B)=sin AcosB+cos AsinB
m

— ain—1la; i

y = sin {5111(84— 4)}

Considering the limits,
D<x<1

O<cos28<1

0<28 <
2

0<p<=
4

Now,

y = sin!

———

5111(8 + g)}

y= 0+

| =3
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1 _1+TII
y=5c05"x+ 5
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Differentiating with respect to x, we get

g = %Gms‘lx + E)
dy 1 -1

x 2 iox

dy -1

dx ~ 2yT—x2

4

Solution:
Let,

vi+aZxi-—1

y = tan‘l{

letax=tan O

MNow

ax

j

v1+tan?f6 —1

y = tan‘l{

tant

Using sec?® = 1 + tan®B

I Vvsec?B —1
Y= tan®
y = tan-? [sec[-} — 1}
tanf
y = tan-? [1 — EDSB}
sinf

j
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Using 2 sin® =1 —cos 26 and 2 sin B cos B =sin 28

2 sinzg

e ond?
SlI'.l2 EDSE

y =tan™!

—
¥y =1an 3.112
}F:

y = —tan™ ! ax

b2 = 2| D

Differentiating with respect to x, we get

dy_d(lt . )
dX_dX 2 a1 —ax

dy 1 a

ax 271+ (ax)?
dy a
dx  2(1+a2x?)

sin x

Zl.tan_l{ },—n‘{m{n’

l+ cosx

Solution:
Let,

y = tan‘l[ sinx }
1+ cosx

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

Using 2 cos’8 =1 + cos 268 and 2 sin B cos 8 = sin 28
. X X
Esmimsi

Ems?%

y = tan~*
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y = tan~! {tan%}

=3

Differentiating with respect to x, we get
d}’ d (X)

dx  dx\2

dy 1

dx 2

1
22, =i QL —
St {m}

Solution:
Let,

1
= sin~?! [—}
y V14 x2
letx=cot D

MNow

1
y = sin™! [—}
Vv1+ cot?8
Using, 1 + cot’® = cosec?’d

MNow

1
= gin~?! [—}
y vcosec2B

e —1[ 1 }
Y =5 coseco
y = sin}(sin B)

y=6
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Differentiating with respect to x we get

dy d _
e E{mt 1x)
dy 1
dx  1+x2
1 — a2
23. cos™! {
+ a2
Solution:
Let,
1 —x%®
_ -1
Yy = CO0S [1 n in]
Let x" =tan B
Now
_, (1 —tan’8
Y= 1+ tanze
~1—tan®6
Using 1+ tanZ6 cos26

y = cos *{cos 20}
Considering the limits,
O<x<oo

D<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 i
el E{tan (x™)
dy  2nx"?

dx 1+ (xn)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*;

dy
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 y3 — 3xy? = x> + 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 d d

= E(yﬂ] - E(gxyi] = H(I:!} Iz (32°y)

Now by using product rule we get,
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S Sygﬂy =4 :Ié(y?} 3 yzd;i{-?}] =322+ 3 [::Edixl[y] + y%
=3 3 :”2-‘” - yz] N {Izj—i + y(zﬂ]
=’:-3y2§i —Ezyd _ 3y = 32 4 222 jy -

= 37 ji — iy :z 312? = 32? + 6zy + 3y

d
= Sd—y{yg — 2zy — z%) = 3 (22 + 2zy + ¥?)
T

Now by taking 3 as common we get,

dy

=

Ly

_'dz

dr

3z + ::,.l]l2

3 (y? — 2zy —2?)

2
(z +y)
2 — 2oy — 22

3, x2/3 4 y2/3 = g2i3

Solution:

Given x

Now we have to f|nd dy/dx of given equation, so by differentiating the equation on both

2/3 y2/3 /3

sides with respect to x, we get,

2 1 2 1 dy
3x1/3 " 3yifaax
dy _ —y*?

dx  x1/3

Now by substituting the value, we get

dy

—./32/3 — x2/3

dx

x1/3

https://byjus.com
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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 d

dz dz

= (4z) +

-

dy 3

+ s
dz {43 - 33;} dr

|

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

(39) = = {log(4z — 3u)}

4

(4z — 3y)

d 1 1
:13_3’{1+—}=4{—_1}

dz (4z — 3y) (4x — 3y)
_lgdy{tiz—3y-l-l}_4{l—4:r+3y}
Cdr | (42-3y) | | (42 -3y
B dy_4{1—41.‘+3y}( 4z — 3y )
Tdz 3| (42— 3) dr —3y+1

dy_4 1—4z+ 3y
T dzr  3\4z—-3y+1

mz yz

Solution:

KZ

Given a®

FZ

bZ

https://byjus.com
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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%
a2

dy

* b ax

dx=

2yd
ydy _

—xb?

yaZ

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,

d

d::

{y

— (5zy)

Now by using product rule, we get

d
= 5z + Ey‘*é =%

I
on
=

|}
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dy y— !

de y*— =z

I

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 d
= E{I + y]? =ta (2azy)

dz
Now by using product rule, we get

d d d
= 2{x+y]E(I+ y) = 2a [zd—i + ya(rj]

= 2(z +y) {1 + %] = 2a [m% +y{1}}

dy dy
= 2 2 — = 2ax— + 2
(z+y)+2(z+1) e ardr-l- ay
d
::w—di[2{1+y}—2m]:2ny—-2(z+y}

dy  2[ay—z —y]

dr 2[z +y— az]
dy f(ay—z—y
dr Ty — or

8. (x* +y?)?=xy

U

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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= @+ = )

Now by applying product rule we get,

d d
z? +y?) = i A8 FE{I)

v ol
2, 2
= 2(2* + ¢°) =

==

d
= 2 (2% + y?) (2:+2y—) g +y(1)

dx
Eham i dy dy
i 2, .2 2, .9 _
= 4z (z +y)+4yfz B y)_dz z—— +y
dy dy
g, oy G0 Ay
= 4y (z +y]dz e dz (2 + y?)

I}

d
—i[aly{rg—kyz} —z| =y —dz (& +9°)

dy y— 4z {rg + yz]
dz  4y(a® +4%) =

dy 4z(+y7) -y
dz  z—4y(2? +?)

9. Tan! (x? + y?)

Solution:

Given tan ~1(x% + 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,

2 dy =
K"‘EFE =0

X2 + y?
dy —x
dx vy
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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 (=) = %{lﬂg(

d
= el “]E{I =¥ =

Now by applying quotient rule we get

dy
= i: v 1 -
‘ ( dz )

dy

dx

— plz ¥ _ glzw)

dy

N g (N | L ) Fili SN

dx
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dy y|1— zel= ¥
dI o H 1 s ye{z H}I

dy —y | etz — 1
= —
dx —T yg{:’ y 1

dy y | zelz¥) —1
e [ e

dx T | yelr-v) —1
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 d d
E{si_n:cy} + Ecus{z +y) = E“]

d
= c0s TY—— (zy) — sin(z + y}E(;: +y)=0
[ d d d
= COS TY I—y + y—>{(z)| — sin(z + y) 1-|——?’II -0
| dzx dz dx

[ d d
= cos Ty _Id_i —I—y[l]] —sin(z + y) — sin(z + y]d—i =0

d d
= ICCEIyd_—y + ycoszy — sin(z + y) — sin(z + y)Ey =0
T

d
= [z cos zy — sin(z + y)] b [sin(z + y) — ycos zy]

dx

dy sin(z + y) — ycoszy
== E =

z cos zy — sin(z + y)

https://byjus.com
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dx

Solution:

Given V1 — 2%+ /1 —y? =a(z —y)
letx=sinAandy=sinB

Then given equation becomes,

= /1 —sin" A+ /1 —sin" B = a(sin A — sin B)
= cos A + cos B = a (sin A — sin B)

cos A+ cos B
smAd —sin B

Now by applying the formula we get,

AR A-B
2cos =—cos ——

] 2

= qg=
2 cos A Bgin 48

2 2

= (A8
@ = COo

2

A— B
= cot la= 5

= 2cot 'la=A4—-B

= 2cot 'a=sin 'z —sin 'y.

Now by differentiating with respect to x we get,

d iy d o _ d .
E{sz a}—a(sm I} E(Slﬂ y}

https://byjus.com
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1 1 dy

Il

1 dy 1
Ji—g2dz 12

1

L dy v1-—y?
dz v1—z2

dy 1=
= —E
dr 1—z2

13.Ify=+1—a2+2,/1—y2=1,

Solution:

T VA& A

dy
prove that —

dxr

Giuen,y:“/l_mz_l_m”l_yz:

letx=sin Aandy=sinB

Then given equation becomes,

= sinBvl—sinEA-i-siIlAv'l —sinB=1

Now by applying the identity, we get

= sinBcosAd+smAcosB=1

=sin(A+B)=1

= A+ B=sin '(1)

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

- 1 - l ?r
=5 IT+sm Y= —

https://byjus.com

l—y2
1 — a2


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 11

m BYJ U'S Differentiation

The Learning App

Now by differentiating with respect to x, we get

d

d .. d . . B T
#E[sm I}+E(Sm y}—a(i)

1 1 dy_

- + —
1 — 22 T— 42 dr

dy 1—y?
= — =—
dz 1—z2

dy 2
14. I f xy = 1, prove that d_ + vy = 0.
T

0

Solution:
Givenxy=1

Differentiating with respect to x, we get

d d

E{Iy] = Efl]

By using product rule,

dy d
& () =0
=:-.tdI+yd$|:3:]

dy
— 1})=10
=;-:.i:dI—|-yI[}

dy
== — =
dz

v
F

We have xy = 1, therefore x = 1/y

https://byjus.com
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R
dr Y

dy 2
== — =10
dr+y
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2 dy 3
15. I f xy” = 1, prove that Zd— +y" = 0.
T

Solution:
Given xy? =1

Now differentiating given equation with respect to x, we get

d 5 d
— — — (1
dr(zy} dr{]
[ R :l:'
:bzdz{y} ?’|rz:r!'.'i.'ll:1jll
dy
2y) — + 2 (1) =0
=='IEy}dI+yE}
dy
= dry— = —3°
TY—— U
dy —y°
:de_EIy
dy —y
“dz 2z

Now by substituting x = 1/y* in above equation we get
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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 = log xx

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

Differentiating with respect to x, we get

d(logy) 4 (5 logx)
= =

dx dx
Now by using the product rule, we get
d(logy) 1 d(logx) d(x™1)
= - —Ex T + logx x I
[d(lﬂgu) _ ldu d@") du}
We have dx udx ©dx dx) py using this we get,
Ldy 1){11:1:1‘1+1 (—1)
ydx x xdx 8% %2
ldy 11
ydx x? x2 Ch
1dy 1-logx
Tydx | x2
dy ( 1- 10gx)
Tax Y X2

https://byjus.com
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1
Put the value of y = xx

dy 1(1—103:{)

= — = Xx XE

2. xsinx

Solution:

Let y = x¥"*

Taking log both the sides

logy = log (x™*)

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

d(logy) d(sinxlogx)
= =

Now by using product rule, we can write as

dx dx
d(logy) . d(logx)
= =sinx X
dx dx

d(losu 1 du
(logw) _ Tdu

Again we have,{ dx
write as

1dy « dx_H
= — — = _
v x sinxx —— 0gx(cosx)
ldy 5111:-{_|_1
= yax~ x 0gX COSX
dy (sinx_H
= -V 0gX COSX

Put the value of y = x*"*

dy . sinx
= = — ySinx

dx

—— + logxcosx
< g

https://byjus.com
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3. (1 + cos x)*

Solution:

lety = (1 + cos x)*
Taking log on both the sides

= log y =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 ax dx

Now by using product rule, we get

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

d(logy) d[log(1+ cosx)] dx
== =X X I + log(1+ cos x)xﬁ
d(logu) 1du
Again we have, dx = udx
1 dy 1 d(1+ cosx)
:Eﬁ—xx 1+ cosx) = +log(1+ cosx)
ldy 1

:'EE_X % (1+ cosx)

d(1+ cosx) d(1)+ d(cosx)
dx T dx dx

1dy —xsinx+1 (1+ )
“ydx  1+cosx 08 cosx

dy [—x5111x+1 (1+ )}
T ax Y W +cosx OB cosx

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

dy —Xsin x
= —=(1 + cosx)* {

dx 1+ cosx

(—sinx) +log(1 + cosx)

dx
=04+ (— sinx)ﬁ = — sinx}

+ log(1+ cos x)}
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4. mcas_'—' T

Solution:

Lety = x5 %

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)
= =

dx dx
By using product rule, we get
d(logy) _,_ d(logx) d(cos ! x)
= g - C0s X X - +10gx}<T
{ d(logu) 1du < d(cos™'x) -1
Again we have, dx u dx dx V1 —x2

write as

1 dy EDS_1X+1 ( -1 )
= — — =
y dx X 08X% J1—x2
1dy «costx  logx
= — — = _

y dx X V1 —x2

dy [ms‘lx logx ]
- X V1 —x?

RD Sharma Solutions for Class 12 Maths Chapter 11
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Solution:
Let v = (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 dax dx

By product rule, we have

d(logy) d(loglogx) dx
= —xxT+lﬂglﬂgX>{£
{d(lﬁgu) 1 du}
Weknowthatl dx — udx
1 dy 1 d(logx)
= yax XX logx  dx +loglogx

ldy «x 1

;‘-gﬁ— mx §+10glﬂgx
W_ { " 4 logl |
~ ax Y llogx T 9B79B%

put the value of y = (jog x)*

dy
== — =

1
i (logx) {@—Hﬂglngx}

6. (log x)cos*
Solution:

Let y = (log x)<**
Taking log both the sides, we get
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= Log vy = log (log x)***

= Log vy = cos x log (log x) {log x* = a log x}

Differentiating with respect to x

d(logy) d(cosxloglogx)
~ T dax dx

Now by using product rule, we get

d(logy) d(loglogx) d(cosx)
=T - cosxxT+ loglogx x ax
d(logu) 1du 2 d(cosx) .
We know that dx  udx ax o0
1 dy 1 d(logx) ,
= v ax COSX X logx _ dx +loglogx (—sinx)

1dy cosx 1
= X 2 sinxloglogx

:;'EE_ logx

dy { COSX

= =7 — SlIleGnggX}

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

COSX

d}r 1 COSX [ 3 1 1 }
= — = : —_
I (log x) xlogx sinxloglogx

7. (Sin x)cosx

Solution:

Let y = (sin x)***

Taking log both the sides

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

= Log y = cos x log sin x {log x* = a log x}

Differentiating with respect to x
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d(logy) d(cosxlogsinx)
= =

dx dx

Now by using product rule, we get

d(logy) d(logsinx) . d(cosx)
e X X +logsinx x =

d(logu) 1 du d(cosx) . d(sinx )
= ——; = —sinX; ——— = c0sX

We know that 4 u dx dx dx

ldy y 1 d(sinx) + logs .

v ax COSX X - — o ogsinx (—sinx)

1d X % logsi
= — — = —

v ax cotx (cosx) — sinxlogsinx

d
== y{cosx cotx — sinxlogsinx}

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

== — =

dx

8 exlogx

Solution:

(sin x)“°** {cosxcotx — sinxlog sin x}

Let y = e*'o8*

Taking log both the sides, we get

= Log y = log (e)*'*e*

= logy=xlog xlog e {log x* = a log x}

= logy=xlog x{log e =1}

Differentiating with respect to x

d(logy) d(xlogx)
—1 —

dx

dx

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

Now by using product rule, we get

d(logy) d(logx) dx
= =X X . -I—In:rgxx&
d(logu) 1du
We knowthat dx  udx
1 dy B 1 dx+ 1
~y ax X xax 8%
1dy x
= ? n = +logx

4 _ 1
ﬂﬁ—ﬂ 0gx}

Put the value of y = e* /%8

dy

— axlogx
== {1+ logx}

dy i
= E = Elug { 1 + ].GgX} {elgga

V(141
:;dx—x { 0g X}

9. (Sin x)'o&x
Solution:

Let y = (sin x)'%&*

Taking log both the sides
= Log vy = log (sin x)'°&*

= Log vy = log x log sin x {log x* = a log x}

Differentiating with respect to x, then we get

d(logy) d(logxlogsinx)
T Tax dx

= a; a log x = x°}
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Now by using product rule, we get

d(logy) d(logsinx) | d(logx)

Z T ax logx % Tk +logsinx x I
d(logu) 1du d(sinx)
= —=; = COSX

We know that ~ dx u dx dx

1 dy_l 1 d(sinx)_l_l . (ld:{)
Tyadax 8% “Sinx  dx B

1dy logx log sinx

— — =——(cosx

lﬁgsinx}

Put the value of y = (sin x)"%&*

logsinx
= d—i = (sin x)'°8* {lﬂgx cotx + —2 }

10. 1Q'cgsinx
Solution:

Let y = 10"9&=n%

Taking log both the sides

= Log y = log 10/°e=n*

= Log vy =log sin x log 10 {log x* = a log x}

Differentiating with respect to x

d(logy) d(log10logsinx)
T Tax dx

Now by using chain rule, we get

d(logy) d(logsinx)
5 = 10810 x———

=

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 11

m BYJ U'S Differentiation

The Learning App

d(logu) 1du d(sinx)

= — ; = COSX
We know that ~ dX u dx dx
1 dy 1 d(sinx)
“ydx logl0x 4% ~ax
1dy logl0
- = =— COSX)
v dx sinx
dy 10 cot
= — =
o y{log10cotx }
Put the value of y = 105" *
= dy_ 10%°8sinx e 10 cotx }
dx &
11. (log x)'°8*
Solution:
Let y = (log x)'°&*
Taking log both the sides
= Log y = log (log x)"°&*
= Log y =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 o + log(logx) x T
d(logu) 1 du
We know that dx  udx
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. +loglogx (EE

1 dx)

X

1dy 1 y 1 d(logx)
v dx os% logx
1dy lﬁgx( 1 dx) log(logx)
- —=—|-—|+—
vy dx logx\x dx
dy [ 1 N log(logx) }
“ax Tk X
dy [ 1 + log(logx) }
“ax Y X

Put the value of y = (log x)'°¢*

dy . [
v ogx
= i (log x)

12. 10010%)

Solution:
lety = 1001%)

1+ log(logx)

Taking log both the sides

= Logy =log 1001

)

o

= logy=10x log 10 {log x* = a log x}

= Logy =(10 log 10) x

Differentiating with respect to x,

. d(logy) d{(10logl0)x}

dx

dx

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

= 20°8Y) _ 10 x 1og(10) x%

dx

We know that

d(logu) 1du d(sinx)

dx

; = COSX
u dx dx _
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! dy—lﬂl 10
=~ g = 10l0g(10)

L dy—lﬂl 10
=~ g = 1010g(10)

dy_ 101 10
ﬁdx—y{ 0g(10)}

Put the value of y = 1010)

d}’ 10x
= = 10*" {101log(10) }

13. Sin (x*)

Solution:

Let y = sin (x*)

Take sin inverse both sides

= sin y = sin? (sin x¥)

= sin? y = 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)

dx dx
Now by using product rule, we get
d(log(sin™* y)) d(logx) dx
= = =X X . +lﬁgxx£
d(logu) 1du
We know that dx  udx
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1 d(sin'y)  1ldx "
“sinly  dx “Yax T 08X
d(sin"tu) 1 du
Again we have, dx V1 —uZ dx by using this result we get
1 « 1 dy x+ |
= _ — _
sin"ty  /1-y2dx x ek
= Y14
= — = 0g X
sin—! y(,/1—y2)dx s

d

- d_i =sin~! y(ﬂfl — y?)(l +logx)
Put the value of y = sin (x%)

dy _ i ox n2(x
= ol sin™ (sinx )(Jl — sin?(x’ )) (1+logx)

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

d
= d_i = x"(ﬁfcosﬁ(xx))(l +logx)

dy (141
= — = - -
gx = X COsX (1+logx)

14. (Sin't x)*

Solution:

Let y = (sin™ x)*

Taking log both the sides

= Log y = 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)) L
- T = XX dx + lﬂgl:SIIl };) w E
d(logu) 1du
We know that dx  udx
1 dy 1 d(sin™'x) -
- ; E —EX gin—1 x dx + 103[:5111 X)
d(sin"*u) 1 du
Again we have,  dX V1 —u? dXpy ysing this result we get
1 dy X " 1 dX+1 -
= 3. —_
yax " s JTads OB T
1 dy X + log(sin—tx
T yax og(sin ~'x
v dX sin-1x+1—x2 g
dy [ -
~ ax +1o 5111‘1::;}
ax Vlsintxviox® gl )

Put the value of y = (sin™ x)*

= _ (sin-lx)"{ = + lﬂg(sin‘l}i)}}
dx sin~1 x+/1—x2

15. msiu"—' T

Solution:

Lety = xsin '

Taking log both the sides
. =1

= 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)

dx dx
By using product rule, we get
d(log y) — d(log x) d(sin™'x)
=gy s xxT+lugx>< o
d(logu) 1du d(sin*u) 1 du
Weknowthat dx  udx’ dx = J1—pzdx
1 dy_ . 1 dx_H 1 dx
= y dx sin™" x % < dx ngxthdx
1d in~! 1
L1 dy sin"x N 0gX

y dx X V1 —x2
sin"'x  logx

-ar

sin"tx ,

Put the value ofy = x

dy g1y [sSinTPx logx
dX =% X l'l — XE

16. (tan x)¥/

Solution:
1
Lety = (tanx)x

Taking log both the sides, we get

1
— 10g}r = ln;].glital‘l}x{)E
1

Differentiating with respect to x
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1
. d(logy) _ d (Elﬁgtanx)

dx dx
By using product rule, we can write as
d(logy) 1 d(logtanx) d(x™)
=4~ x X o +logtanx x o
d(logu) 1 du d(u™) L, du
= ——; =nu" " —
We know that  dx udx’ dx dx
1dy 1 1 d(tanx) _2
§£—£x v dx +logtanx (—x7°)
d(tanx) 5
i ———— = sec°x . , _ )
Again we have dx by using this result in the above expression
ldy 1 logtanx

2oy =277
(sec®x) 2

= — — =
vy dx xtanx

dy [seczx lﬂgtanx]

dx =Y Xtanx X2

1
Put the value of y = (tanx)x

dy 1 (sec’x logtanx
X (tanx)x { ]

¥xtan x X2

17. :I:tzm_1 T

Solution:
Lety = x®an 'x

Taking log both the sides

= logy =logx®n '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)
T ax dx

Now by using product rule, we get

0BT s SO g A
d(logu) 1du d(tan"*u) 1 du
Again we know that ~ dx T udx’ dx T uz+1dx
=‘r~£§=tan‘lx><ig+lﬁgxx L &
y dx x dx X2+ 1dx

:}}E: X X2 +1

dy tan‘lx_l_ logx
Tax Y X X2 +1

1dy tan'x logx
Yy + g

Put the value ofy = ytan tx

ﬁ R {tan‘lx lngx}

= ==X +
dx X X241

18. (i) (x*) vx

Solution:
Lety = (x)*+X

Taking log both the sides

= logy = log(x)* Vx

= logy = log(x)* + log VX {| og (ab) = log a +log b}
1

= logy = log(x)* + logx2

1
= logy =xlogx + EIGEX{LDE % = alog x}
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= logy = (x—l— )lﬂgx
Differentiating with respect to x
1
d(logy) d (()H— E) logx)
- _

dx dx

Now by using product rule, we get

2

1
d(logy) (e} d(logx) d(x+3)
= e ¥+ " T +logx x —dx

Again we have to use chain rule for the above expression,
ldy_( +1) ldr-{_l_1 dx

Tyax \F72 “Xax O
1 dy (2x+ 1)

ﬁ —_—
v dx 2

dy (2x+ 1) .
dx =Y 2% ogX

Put the value of y = (x)*vx

X — +10gx

(2x+1)

—_{: )‘c,v.f_{ "‘1&81}
—{X)‘-J_[ —I—i+10gx}
——(X)“\.f_[ +—+10gx}

2 —1

18. (zin x—cos x)
(ii) « + 11

Solution:
x?2—1
X2+ 1
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=vy=a+b

x?2—1
X241

where a = X{sinx—cus:{]; b =

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—cosx)

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

d(loga) d((sinx— cosx)logx)
T Tax dx

Now by using product rule, we get

d(loga) . d(logx) d(sinx — cosx)
= = (sinxX — cosx) X . +logx X %
To the above expression we have to use chain rule,
lda 1dx 11 d(sinx) d(cosx)
= (sinx — cosx) X < dx o0gx( = = )
d(cosx) . d(sinx )
——— = —sinX; ——— = 05X
We know that ~ dX dx
1 da (sinx— cosx) 1 .
= " ogx(cosx— (—sinx))
1 da (sinx—cosx) 41 s
= " ogx(cosx+ sinx)
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= —=3

dx

da [sinx— COSX
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+ logx (cosx + sinx)}

Put the value of a = x(sinx—cosx)

da
ﬁ_

dx
x¢—1
X241

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

— X[sinx—cusx]

[sinx — CDSX

+logx(cosx + sinx)}

rule,
A (¢ +1){ —D - 1)d(x+1)
~ax {:XE +1)2

Now by using chain rule, we get

db  (x*+1D(2x)— (x*—1) (2%)

=}E—

(x2+1)?

db (2x* + 2x) — (2x% — 2x)

T ax (x2+ 1)2
db (2x* + 2x — 2x* + 2x)
Tax (x2+1)2

. db 4x
dx (x2+1)2

dy da N @

dx  dx dx

Now by substituting all the values in above expressions we get

dy
dx

18. (i) 2T +

:1:2—|—1
x? —1

. sinxX — cosx
— = — X[slnx—cusx]

+ logx (cosx + sinx)} +

https://byjus.com
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Solution:
XCOSX KE + 1
Lety = X + 2_1
=y=a+b
x2+1

wherea = x*°°*%;b =
x?2—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 — X!{CUSK

Taking log both the sides to the above equation we get
= loga = logx™©°%*
= 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(loga) d(logx) d(xcos x)
=gy~ XCosXx X i + logx x X
d(loga d(logx d(cosx
= (log )= X COSX X (log )-I—ln:rgx[xg—l—cosx}
dx dx dx
d(logu) 1du
Againwe have, dx u dx by using this result in the above expressions
we get
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lda 1dx . , N
= XCOSX X - ogx{x(—sinx) + cosx}
d(cosx) . d(sinx )
———— = —sinX; ——— = Cc0sX
We know that ~ dX dx

1da =xcosx

+ logx( cosx — xsinx)

adx
da
= e afcosx + logx(cosx — xsinx)}
Put the value ofa = x¥°%*:
da :
= e x*95fcosx + logx(cosx — xsinx)}
da
= x*°°**fcosx + logx cosx — x sinxlogx}
da
= o x*°®**fcosx (1 + logx) — xsinxlogx}
x2+1
X2 -1

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

db (x*-1) —d{XZ; DG+ —d{K;X_ >

~ax (x2—1)2

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

dx (x2+1)2
db  (2x° —2x) — (2x° + 2x)
A (X2 + 1)2

db  (2x°—2x—2x° —2x)
Tax (x2+ 1)2
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db B —4x
Tdx . (x2+1)2

dy da N db
dx  dx dx
By substituting all values in the above expression we get

i x*®%*fcosx (1 +logx) —xsinxlogx} —

18.(iv) (xz cos )™ + (x sin :1:)i

Solution:

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

=y=a+b

1
where a = (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

dg dx dx

a= (xcosx)*

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(loega d(log(x cosx dx
(log )= XX (log( D+10g(xn:05x)><—

= dx dx dx
d(logu) 1 du
We know that dx  udx
lda 1 d(xcosx) 4
“adx *Xcosx  dx 0g(x cos x)

Again by using product rule, we can write as

1da X [d{msx}
X

= —— =

+ cos x] + log(xcosx)

adx xcosx dx
d(cosx) .
= —sinx _ ,
We have dx using this result we can write as
1 da 1
= - —= {x(—sinx) + cosx}} + log(xcosx)

a dx cosx

= —=3

da [msx—xsinx
dx

P +log(x msx)}

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

da_ ( )x[cnsx—xsillx+1 }
= = XCOS X osx 0g( XCosSX)
da
adrrie (xcos x)*{1 —xtanx + log( x cosx)}

b = (xsinx)%

Taking log both the sides

= logh = lﬁg{xsinx)?lc

= logh = ilog{xsin:{) {Log X* = a log x}

Differentiating with respect to x

1 :
d(logh) d (Elog(xsmxj)
T ax dx
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Now by using product rule, we get

d(log(xsinx))
dx

d(x sinx)

d(logh) 1
= = -

dx X
1db 1 1

+ log(xsinx) x

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

d(x™)
dx

=—-X +log(x sinx) (—x~?)

dx

d(sinx)+ . dx)
= sinx -

“bdx X
1db_ 1 (
“bdx

X sinx

X2sinx
d(sinx)
dx

= COSX
We know that

db [xmsx+ sinx

log(x sin:{)}
= — =
dx

X%sinx X2

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

log(x sinx)

¥ 2

d

= = (xsinx)x

X%sinx X2

{XEDtX+ 1

db I{XEDSX-I- sinx

= N (xsinx)x <2

= — = (Xsinx)x

da

dy
E—i_

dx dx

log(x 5111){)]

{x-:crtx +1-— lcrg(x 5111:-;)]

log(x sinx)]

Now by substituting all the values in above expression we get

dy

i (x cosx)*{1 — xtanx + log(x cosx)}

=

+(x smxjw[ =2

18.(v) (:]: + i)m + 2(1+3)

Solution:

xcotx+ 1 — log(x 5111:{)]
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X

1 1
Lety = (X+£) + x(+3)
=y=a+b

1) 1
wherea = ()H_E) b = (14

RD Sharma Solutions for Class 12 Maths Chapter 11
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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

1 X
a=(x+)
X

Taking log both the sides, we get

X

= loga = lﬁg(x—l— E)

1
= loga = xlog(x + -
Differentiating with respect to x

d(loga) d(xlog(x+5))
= dx - dx

Now by using product rule, we get

=

K) {Log x* = a log x}

dx dx
d(logu) 1du
Againwe knowthat dx — udx
1
lda 1 d(1+§)+1 ( +1)
Taax X1 ax BFTX

X+£

d(loga) _ d(lﬁg(ﬁi))mg(ﬁi) ‘S

dx
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Again by using chain rule in the above expression we get

1da X dx d &)
#HE:EEIIE+dx'H%&+Q
X
d(u™) _, du
Fraal

By using

1da x? 1 1
ﬂa£=xu¢b*fﬁﬂ}”%@+ﬂ

da %2 1 1
:£=4ﬂ+1P‘E}”%@+ﬂ}

1 X
Put the value ofa = (:H— E) :

da ([ x? 1 1
#a=@+ﬂ{ﬂ+1ﬁ‘ﬁ}”%@+ﬂ}
da IS 1 1
$E2&+ﬂ{ﬂ+l_ﬂ+1ﬂw@+ﬂ]
da W (x?-1 1
ﬁa=@+ﬂ{ﬂ+1“%@+ﬂ}

b = X(1+%)

Taking log both the sides

1+=
X

1
= logh = 1031{( )

1
= logb = (1 + E) logx {Log x* = a log x}

Differentiating with respect to x

d(logb)  A((1+5)logx)
= dx= dx

Now by using product rule, we get
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_, d(logb) _ (1 s 1) y d(logx) d (1 + %)
X

dx dx +logx x dx
Again for the above expression we have to apply chain rule,
1
1db x+1 1dx d(1) d(g)

“bax . x  xdx 98%| G T Tax

1db_x+1+1 ( 1)
“bdx  x2 08X\~ x2

db b{:xH—l lugx}

:}E: X2 X2
db_ b {x+ l—logx}
T x2

1
Put the value of b = X(HEJ:
db x{“:‘i] [x+ 1- log:{}

~ax %2
d d db
dy da db
dx dx dx

Now by substituting the all the values in above expression we get

dy IV (x*—1 1 (141) x+1—logx
ﬁﬁi_@+ﬁ[ﬂ+1+m4mﬁﬂ+xjﬁ{ R

18. (vi) e¥"* + (tan x)*
Solution:
Let y = e¥"* + (tan x)*
=vy=a+bh
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 N db
dx  dx dx
3= IEsin:«:

Taking log both the sides, we get
= Log a= log e*"*

= loga=sinxlog e {Log x* =a log x}
= Log a=sin x {log e =1}

Differentiating with respect to x

d(loga) d(sinx)
T dx | dx
d(logu) 1 du d(sinx)
dx  udx’' dx

= COSX
Again we have

1da
= —— = (C0SX
adx

da
= — =
il (cosx)

Putthe valueofa=e

da sinx
= £= e”" T CosSK

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

5in x

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

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

d(loghb d(log(t d
(log )= X X {Gg[(i anx))ﬂ—lug(tanx] ><—X

=

dx dx
d(tanx) 5
= sec*x

We know that  dX

1db 1 d(tanx)
= b X X P— + log(tanx)

1 db X 5
i m(sec x) + log(tanx)

1db =xcosxy 1
= bdx  sinx (EOSEK) + log(tanx)

1 db X 1
= b a m(m) + log(tanx)

db
= F { pr— + 10g{tanx)}
Put the value of b = (tan x)*
= g = (tan x)"{ pre— + log{tanx)}
d da db
ot
= g = eS"%cosx + (tan x)"{ pr— + lﬁg{tanx)]

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

dy da db

dg dx dx

a= (cosx)*

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{];fa) = X X d{lﬂgéiﬁsx)) + log(cosx) X g
d(logu) 1 du
Again we have dx T oudx
1da 1 d(cosx)
= X X osv  dx + log(cosx)
d(cosx) .
We know that  dx S
1da X
> T m{ —sinx) + log(cosx)
lda —xsinx
= " cosx + log(cosx)
da
= af —xtanx+ log(cosx)}
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Put the value ofa = (cosx)*

da
== (cosx)*{ —xtanx + log(cosx)}

1
b = (sinx)x
Taking log both the sides
1
= logh = log(sinx)x
1 .
= logh = ;log{mn:{) {Log = a log x}

Differentiating with respect to x

1 :
d(logh) d (ilﬂg{:smxj)
T ax dx
Again by product rule we have

d(logh) 1 d(log(sinx)) . d(x™1)
= £>< ™ + log(sinx) x =
d(u®™) L, du
=nu"t —
We know that X dx
1db 1 1 d( sinx) . 5
= x2S sinx dx + log(sinx) (—x~°)
1db 1 ( ) log( sinx)
“bdx xsmxo oo x2
1db cosx log(sinx)
“bdx  xsinx x?2
db cotx log( sinx)
= — = b —
dx X x?

1
Put the value of b = (sinx)x:
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. Lfcotx log(sinx)
= dx—(sm:{)x ” =
d d db
dy _da_db
dx dx dx
d 1 (cotx log( sinx
= d—i= (cos X)"{—Xtanx+10g{msxj}+{sim{)}{ — g(xz )

18.(viii) 2 % + (x — 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 N db
dx  dx dx
a=x¥3

Taking log both the sides

= loga = logx* ~3

= loga = (x* — 3)1ogX {Log x* = a log x}
Differentiating with respect to x

d(loga) d((x*—3)logx)
T Tax dx

Now by using product rule,
d(loga) d(logx) o d(x?—3)
T T ax dx 08X X Tk

(x*—3) x
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Again by using chain rule we get

lda_ 1dx

= e = (x*—3) xgﬁ+log:{x{2x}
1§= ("~ 3) + 2x logx
adx
da (x* —3)

:;E=a{ -I—Exlﬁgx]

x=—3,

Put the value ofa= x

da - o ((x*—3)
==X { " + Exlﬁgx]

b= (x—3)%

Taking log both the sides:

= logb = (x— 3)¥

= 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?)
=~ X X = +log(x— 3) X o
For the above expression now we have to use chain rule,
1 db 1 d(x—3)

-2 Lz
pax C “x-3) ax

1 db x? dx  d(3)
=E£=m( ——)+Exlﬁg{x—3)

dx dx
1db x?
b dx  (x—3)

+log(x—3) x (2x)

(1)+2xlog (x—3)
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b _ X o 3
:}dx_ x=3) X log(x— 3)

Put the value ofb = (x—3)* :

db e[ %7
= (x—3) [{x— 3)4— 2xlog(x — 3)]

dy da+ db
dx  dx dx

dx

19.y=e*+ 10" + x*
Solution:
lety=e"+ 10"+ x*
=y=a+b+c

Where a=e*; b=10%c=x"

RD Sharma Solutions for Class 12 Maths Chapter 11
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2

- @ — yx2-3 {(fT—?;)+ Exlﬁgx] + (x— 3)‘2 {(:_ 3) + 2x log(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+dc
dx  dx dx dx
a=e*

Taking log both the sides
= Log a= Log &*

= 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
dx  dx
d(logu) 1 du
We know that dx  udx

1da
Samx !

da
= E =
Put the value of a = "

da
== — =
dx

b =10"

d

E!{

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
AR e log10 x i

1db—b1 10

db—bl 10
~ —=b(log10)

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

c=x"

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)
= =

dx dx
By using product rule, we get
= dﬂ;fc) =X X dﬂ;fx) +logx X g
1dc 1dx
= =X x—d—+10gx
= lld—E= 1+logx
cdx

dc
= = c{1 +logx}

Put the value of c = x*

dc
= x-X {1+logx}

dy da+ db_l_dc
dx  dx dx dx

1
. d—i — ¥+ 10%(log10) + x*{1 + logx}

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

Solution:
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lety=x"+n"+x"+n"
=y=at+b+c+m

Where a=x";b=n" c=x% m=n"
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Now we have to differentiate y=a + b+ ¢ + m with respect to x

By using chain rule, we can write as
dy_da b dc dm

de dx dx dx dx

a=x
Taking log both the sides

= Log a=log x"

= loga=nlogx

{Log x* = a log x}

= Log a=n log x {log e =1}
Differentiating with respect to x

d(loga) d(nlogx)
T dx | dx

Again by chain rule, we can write as

d(loga)  d(logx)

= dx 1 dx
d(logu) 1du

We know that  dx  udx

1da 1dx

% rax "X

1da n

Tadx x

da an

“dx x
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Put the value of a=¥"

da B nx"
dx x

da

_ — n—1
= nx

b =n*

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

Differentiating with respect to x using chain rule, we get

d(logb) dx
=T logn x i
1db
= b(logn)

db—bl
= = (logn)

Put the value of b =n*
= =0 (logn)

c=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)
T T dx | dx
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Now by using product rule, we get

= dﬂ;fc) =X X dﬂ;ij +logx X g
1dc 1dx

= P X xgﬁ-l—lﬂgx
1dc

= T 1+logx

d
= «_ c{1 +logx}

dx

Put the value of c = x*

C
= =X {1+logx}
m=n"
dm d(n®)
~dx | dx
dm
“dx
dy da+ db+dc+dm
dx dx dx dx dx
lj.}’ n—1 X X
= 4= X +n*(logn) + x*{1+logx}+ 0
d}' _ n—1 x X
= = X + n*(logn) + x*{1 +logx}
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EXERCISE 11.6 PAGE NO: 11.98
dy 1
1.1 = \/ ..... t . that = .
fv :1:+\/:1:+1./:n+ 0 00, prouve a de 2y — 1
Solution:
Given,

;= Jx+Jx+ VX+F 10

y= JETY
Wherey:‘/x+ VE+ —to o

On squaring both sides,
yi=x+y
Differentiating both sides with respect to x,

dy dy
EFE_ 1+E
dy
H;h—ﬂ—l

dy 1
dx 2y—1

Hence proved.

dy sin @
2.1fy= cusm—l—\/cusm—l—ﬁ’cusm—l— ..... to oo, prove that = .
dx 1 — 2y
Solution:
Given,

= Jcﬂsx—l—\fmsx+ JCosx + ---to @
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y= /COSX+y

CcoSX ++/cosX +--to o0
Wherey=J v

Squaring on both sides,
yi=cosx+y
Differentiating both sides with respect to x,

dy . dy
Eyﬁ = —sinx+ ax

dy .
E(Ey— 1) = —sinx

dy  sinx
dx = 2y-—1
dy  sinx
dx 1-2y

Hence proved.

d 1
3.1fy= \/lugm—l— \/lugm—l— \/lugm—l— ..... to oo, prove that (2y — I)d—y = —.
T T

Solution:
Given

= Jlﬂgx + JngX + Jlogx +---to o
Y

y= Jlogx+y

Jlﬂgx + Jlogx + - to @

Where y =

Squaring on both sides,
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y> = logx+vy
Differentiating both sides with respect to x,

dy 1 dy
V=3 T

dy
E(EF -1) =

dy 1
dx  x(2y—1)

Hence proved.

RD Sharma Solutions for Class 12 Maths Chapter 11
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dy sectr

4. Ify= \/tanm—l— \/tana:+ Vtanax +

Solution:
Given,

vz Jtan X+ tanx +t@anx + - to o

On squaring both sides,
V> =tanx+ y
Differentiating both sides with respect to x,

d d
Eyd—i = sec’x + d_i

dy 5
E{Ey— 1) = sec*x

dy  sec’x
dx  (2y—1)

Hence proved.

..... to oo, prove that — = .
dx 2y — 1
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EXERCISE 11.7

Find dy/dx, when
1.x=at?andy=2at

Solution:
Given that x = at?, y = 2at

Now by differentiating x = at® with respect to t we get

de_ dath) _ 2at

dt dt

Again by differentiating y = 2at with respect to t we get
dy d(2at)

— = = 2a

dt dt

Therefore,

dy
Y _ g 221
dx = 2at t
dt

2.x=a(0+sinB)andy=a(1-cos )

Solution:

Given that x = at?, y = 2at

Now by differentiating x = at* with respect to t we get

dx i d{atz} -
dt  dt 2at

Again by differentiating y = 2at with respect to t we get
dy d(2at)
= = 2a

dt - dt
Therefore,
dy _ @ _ 22 _1
dx  E 7 2at ¢
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x=a (0 +sin6)

Differentiating it with respect to 8,

dx
» = a(1+cosb) (1)

And,
y=a(1l-cosB)

Differentiating it with respect to 8,

W _ a(0 +sind
T a(0 + sinf)
dy i .

a8 =~ 30 (2)

Using equation (1) and (2),

dy
dy _ dg
dx  dx
de
asin®
a(1—cosB)

2s5in@ (cos8)
2 2

_dy tan®
Tdx 2

3.x=acos@andy=bsin0

Solution:
Givenx=acosBandy=bsinB
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Now by differentiating x with respect to 8 we get,
d_x B d(acosB)
dé dé

Again by differentiating y with respect to 6 we get,
dy d(bsin8)

= —asinb

W®- a8 - bcos6
d dy bcosB b
& _de _ CD,S = ——cotb
dx  dx — —asind a
do

4.x=ae®(sin®—-cos 0),y=ae’(sin O +cosO)

Solution:
Given that x = a e (sin 8 — cos B)

Differentiating it with respectto B

dx g d(sin — cosB)
ale

d(e®)

d[—]']

+ (sinB — cosB)

de de

= a [e®(cos B + sin B) + (sin B-cos B) e%]
dx .

= a[2e®sin@] (1)

And also given that, y =a e®(sin 8 + cos 8)
Differentiating it with respect to 6,

d(e?)

dE}]

dy d(sin8 + cos@)
ap ~ 2l do

=a [e®(cos B - sin B) + (sin B + cos B) e

+ (sinB + cosB)

d
> =al2ecost] )

Dividing equation (2) by equation (1),
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dx  a(2e®sind)
dy

i = cotb
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5.x=bsin?0andy=acos?>90

Solution:

Given thatx=bsin’ 0

Now by differentiating above equation with respect to 8, we get

dx d(bsin®8 )
de do

= 2bsinBcosH

And also given that y = a cos* 8

Now by differentiating above equation with respect to 6, we get

de

& d(acos? @) = —2acosOsind

ae 2acosBsinb a

d
“dx _ dXx _ 2bsinBcos® b

6.x=a(l-cosB)andy=a (0 +sin6)atd=mn/2

Solution:

Given x=a (1 —cos 6)

Differentiate x with respect to 8, we get

dx d[a(1 — cosB)]

de de

= a(sinB)

And also given thaty =a (B + sin 8)

Differentiate x with respect to 6, we get
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dy d(6 + sinB)

T 8 = a(1+ cosB)
d
dy % B a(1l+ cosB) (E} _TL')
“dx  dx  a(sinB) 2
dé
B a(1+0) B
= - =
t t [A——
T.x = € te and y = c c
2
Solution:
et + et
T =
Given 2

Differentiating above equation with respecttot

dx 1 d(e?) N d(e™)
de 2| dt dt

1 d(—t
=_—let+ e‘tg

dt
dx 1.t -ty _
dt 2 (e"—eM)=y . (1)
et —et
y =

And also given that 2

Differentiating above equation with respectto t,
dy 1 d(et) d(e™)
dt 2| dt dt

e 4D
[E —e T

2| =

RD Sharma Solutions for Class 12 Maths Chapter 11
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1 t —t
= E(E —e (—1))

dy e¥ e
—_— = = X
dt 2 T (2)

Dividing equation (2) by (1),

dy
dy dr _X
d« dx 'y

dt
dy x
dx vy
. 3at g 3at?
0 = 171 —

1+ 2 Y

Solution:

X = 3at
Given * — 1+t2

1+ t2

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

Differentiating above equation with respect to t using quotient rule,

d(3at) d(1+t2)
2

i ((1+t ) =g Bat—g—
dt (1+12)2

(1 +t2)(3a) — 3at(2t)
(1+12)2

[(3a) + 3at? — 6at?
(1+12)2

[3a — 3at?

| (1+12)2

dx _ 3a(1-t%)
dt  (1+t2)2 ... (1)
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3at?
1+t2

Differentiating above equation with respect to t using quotient rule

d(3at2) _ 3a¢2 d(1+t?)

dy (1 +t2)— 5 G
dx (1 +12)2

dy [(1+t?)(6at) — (3at?)(2t)

dt (1+ t2)2

_ [eat+ 6at® — 6at?

a (1+1t2)2

E _ 6at

ac (1+t2)2 . (2)

Dividing equation (2) by (1),

dy
dx

dy

dx:

% Gat 3a(1—1t2)
dx T (1+e2)2 1+
dt

2t
1—t2

9.x=a(cos O +0sinB)andy=a(sin0®—-0cos06)

Solution:

Given x=a (cos B + B sin B)

Now differentiating x with respect to 6

— =2 [—CGSB +— (85111{-])]

Bd
=a [ sinB + —(smﬁ) + sinb — (B)]

= a[—sin® + BcosB + sinfB] = abcosb

And also given y = a (sin 8 —cos 0),
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Now differentiating x with respectto 6

dy d d
=2 [ﬁ (sinB) — E{Bmsﬁ)]

— 23 [.;058 — [%(msﬂ) + EDSB%{:E)}]

= a[cosB + Bsinb — cosb]

=afsinO
av I esine
dy gp absinb
dx  dx  aBcosB tan®
do
10 o ﬂ-+]' d “fle !
0= E — T = e —
) v )
Solution:
_ .8 1
Given X = © (B T a)

Differentiating x with respect to 8 using the product rule,

dX—Hd(E+1)+(B+1)d 5
ae ¢ ae\’ "o o) g )
1y 6°+1
)+ (e
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dx g (EB+EZ+E—1)
da e

_.8(p_1
And also given that, y==¢ (B a)

Differentiating y with respect to 8 using the product rule,

Beersled D
er(i )+ o Peen
erfie )+ oo

dy _ (1+ = e+1)
o i 5

o(07+1-0°+86
g2

dy o8 (—EE+EZ+E+1)
e 82

Divide equation (2) by (1)

d

&y T o[-0 +02+0+1 1

ax dx~ °© iE X H(BE+BE+B—1)
e

IC“ID“I
s

j= ¥

3]
( 83+82+8+1)

2+02+0-1
- 2t 4 1 — ¢2
0 = 171 —
1+ t2 Y 1+ t2
Solution:

x = 2
Given, ™ 7 1412

Differentiating x with respect to t using quotient rule,
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dx (1 +t2)%{2t) - Et%{l +t2)

dat (1+1t2)2
(1 +t2)(2) — 2t(2t)

B (1+t2)2
[2 + 2t% — 4t7

] (1+12)2
[ 2 — 2t?

T (1 +12)2

dx E—Etz]

dat La+e2z) . (1)

And also given that,Y ~ 1+

Differentiating y with respect to t using quotient rule,

gy [a+ga-)--Fa+e)
dt (1+12)2

(1 +t2)(=2t) — (1 — tE)(Et)]

(1+1t2)2
[—2t — 2t% — 2t + 2t3
B (1+12)2
ﬂ . —4t ]
at  la+e2zl (2)

Dividing equation (2) by (1),

dy
dy_ﬁ_[ —4t ] 1
dx  dx  [(1+12)2 x[z—ztﬂ]
dt {:1_|_-t2)2
B 2t
1 —t2
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dy X X 2t 1+t° 2t
— = —— [since,— = X =
dx y[ 1+t 11t 1—t2]
12. ¢ = cns_lé and y = sin '———, teR
V1 + 2 NS
Solution:
. x=cos 1=
Given V1+t2

Differentiating x with respect to t using chain rule,

dx 1 d 1
dac . Eﬁ(m)
Jl_(m)

= L { L d{1+t2)
- 1 (14t
11— 2 )

o (1+t?)% B
- J(1+t2-1)
B t

VEZ x (1 +1t2)

g](zt)
2(1+12)2

. -1 1
) =sin”T" ——
Also given that, Y J 1412

Differentiating y with respect to t using chain rule,

SO T
dt Jl—( ) )Edtm

V1+t2
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! { ]d (1+t9)
= —_ 3 —_—
1 2\dt
_ 2(1 +t2)2
l-1T+v ( )
(1+12)3
1+1t°)z2
J(1+t2-1) 2(1+t2)3
B t
Ve x(1+12)
dy 1
dt 1+t2 ... (2)
Dividing equation (2) by (1),
d
dy d_i’ B 1 1+t
dx  dx —  141¢2 X 1
dt
dy
— =1
dx
13 1 —t2 ; 2t
. 0= ek a} —
12 v 142
Solution:
1-t

. ¥ =—
Given 1+42

Differentiating x with respect to t using quotient rule,

dx |(1 +t2)%(1— t?)—(1 —tz)%{1+t9)

Fr

(1+12)?

[+ (20 — (1 - t%)(20)

(1+1t2)2
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(1+1t2)2

—4t ]
a+t2)2] L. (1)

2t

And also given that, ¥ = T4

Differentiating y with respect to t using quotient rule,

dy_
dt

dy

(1+ tE)%(Et) - {:Et)%{:]_-l- t2)

RD Sharma Solutions for Class 12 Maths Chapter 11
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(1+1t2)2

(1 +t2)(2)— (20)(21)

(1+4+12)2

[2 + 2t% — 4t?
(1+1t2)2

2(1-t%)

dt (1+t2)2 ... (2)

Divide equation (2) by (1) so,

dy_

dx

dy_
dx

d

d—iF 2(1—1%) 1
[N W) R
dt (1+12)2
2(1—t%)

—4t

d
14. If x = 2cos 0 — cos 2680 and y = 2sin @ — sin28, prove that d_ = tan

Solution:
Given x = 2cos 8 —cos 26

Differentiating x with respect to 6 using chain rule,
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dx , . d
5= 2(—sinB) — (—SIIIEB)E(EB)

= —2sinb + 2sin20

dx . .
» = 2(sin26 — sinf)

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

Differentiating y with respect to 6 using chain rule,

dy d
B 2c0s0 — CDSEBE(EB)

= 2c0s0 — c0s20(2)
= 2cosB — 2cos26

d
a6 = 2(cos6 —cos26) )

Dividing equation (2) by equation (1),

d
dy % B 2(cosB — cos20)

dx  dx  2(sin26 —sinB)
do

B (cosB — cos28)
~ (sin26 — sind)

dy B —2sin (BE—EB) sin (B _228)
dx 2cos (E —;EE) 5111(282_ B)

a+b a—b>b
[msa —cosh = —25111( > ) sin( )]

an(30) (s (-3)
e
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() ()

(D))
(%)
")

dy_t 30
o an(zj

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 11

m BYJ U'S Differentiation

The Learning App

EXERCISE 11.8

1. Differentiate x* with respect to x>.

Solution:
let u=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

du d
o (2
dx dx{:X)

d
We know dx

du

o g2-1
= o 22X
- du e
=

x") = nx" !

2%

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

dv d
—=—(x%
dx dx
dv 3-1
rol 3x
dv
- — = 3x2
dx X
d du
oo B
We have dx
du 2x
v 3x2
du 2
Tdv 3x
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du 2

Thus, dv  3x

2. Differentiate log (1 +x2) 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
- _ 2
= = 3 log(1 +x%)]

1

d
We know a{lﬂg)ﬂ X

du_ 1 d
dx  1+x2dx

(1+x%)

Now by using chain rule, we get

du 1

#E 1+x2

[+ So)

d
—(x™) = nx" !

However, dx and derivative of a constant is 0.

du 1
— 2-1
=}dx 1+X2[[}—|—EX ]
du 1
ﬂﬁz 1+x2 [2x]
du 2x
Tdx 1+x2

Now, on differentiating v with respect to x, we get
dv 1
Tdx 14x2
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d du
g (u
w- B
We have dx

2%
du  T+x2
= — =
dv 1

1+ x2
du 2x
= —= X (1+x?
dv 1+x2 ( )
du 5
dv

du
Thus,a_zx

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 (log x) [ log a™ = m x log a]

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

d du d
I (logu) x - dx [x x log(logx)]
We know that (uv) =wvu’ + uv’

d du d d
= (logu) x o lﬁg(lcrgx)ﬁ (x) + xﬁ[lcrg(logx)]
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We know dx

1
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log0 =2 ~(0=1

W oe(losx) x 1 + [1 4 )]
= X = log(logx) X 1+ x |;——— (logx

1du X
== log(logx) + ?—{105_;}{)
But, u = (log x)* and dx { 0gx) =
1 du _ log(logx) + 1
{lﬁng“d OBLI0EX logx X X
1 du _ log(logx) + 1
(logx)“d ogliogx logx
du

1
S (logx) [lﬂgﬂogx) + @]

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

g = é{log:{)
dv 1
Tdx T x
E
ek
We have x

du (logx)* [lﬁg{lﬁgx) +1Gg ]

= E =
du

== x(logx)
du

= x(logx) _

log(logx) logx + 1

X

[ 1
_lﬁg(lcrgx) + @]

logx
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du x(logx)™

== logx [log(logx)logx + 1]
du
s = x(logx)*1[1 + logxlog(logx)]
E — x—1
Thus, & x(logx)**[1+ logxlog(logx)]

4. Differentiate sin™ Vv (1-x?) with respect to cosx, if
() x€(0,1)
(ii) X € (-1, 0)

Solution:
(i) Given sint v (1-x?)

— eir—l_{
letU=58ID""V1—X2 gndy = cosx.

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

We have U = sin™ty1 — x2
By substituting x = cos 6, we have

— ain-1 [T froaB)2
u=sin"*,/1—(cosh)?

= u=sin"1y/1 — cos28
= u = sin"'Vsin28 [ 5in2 + cos?0 = 1]
= u =sin(sin B)
Given x € (0, 1)
However, x = cos 6.
= Cos B¢ (0, 1)
™
= 0¢c (D,E)

Hence, u = sin"*(sin 8) = 8.
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= U =Ccos X
On differentiating u with respect to x, we get

du d
- -1
= dx (cos™x)
d
We know dx
du B 1

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

dv d
_ — -1
= dx(ms X)

dv_ 1

.'.E— —l_X

-1 _ 1
(cos™x) = —

[R%]

du_

dv
We have,

=

1
du — JT—x2
dv 1

V1 —x2

=

(ii) Given sin v (1-x?)

— ain-1.7 — w2 _
let U = S 1—-%°3nd 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™!y1 — x2

By substituting x = cos 6, we get

u=sin"?,/1 —(cos@)?

= u=sin"1y/1 - cos28

= u = sin"* VsinZ 8 [ in?8 + cos?0 = 1]
= u =sin(sin B)

Given x € (-1, 0)

However, x = cos 6.

= CosBe(-1,0)
T
= 0c (E,T[)
Hence, u = sin"}(sin B) = m— 6.
= U =TT— Cos X

On differentiating u with respect to x, we get

du d
_ — _ -1
=~ (m—cos™"x)
du d d
o = -1
= = ix (m) dx{ms X)
2 (cos™1x) = ——=
We know dx " V1= and derivative of a constant is 0.
du _0 ( 1 )
= dx V1 — x2
du B 1
dx  {1—x2
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Now, on differentiating v with respect to x, we get

dv d
o -1
= dx(cns X)
_dv_ 1
Tdx o J1-x2
du du
e
We have dx
1
T __ 1
1—x2
du 1
R — — w2
::-dv— l—XEX( 1 X)
-du_
n o=
du
Thus, dv

5. Dif ferentiate sin~! (4;1:\/1 —4:::2) with respect to /1 — 422 if,

(i) ( S )

1) CE —_——, T =
227 24/2

(id) ( 1 1)

11) LCE .
242 2

(i) ( 1 1 )

it ) (@CE —_——y — T =

27 24/2
Solution:

(i) Let

u =sin~(4xv1 —4x2) p gv=+1—4xZ,

du
We need to differentiate u with respect to v that is find dv.
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We have U = sin™*(4xv1 — 4x2)
= u =sin~? (4:{41 — {2:{)2)

By substituting 2x = cos 8, we have

u=sin"?! (2 cosB,/1 — (cos E})E)
= u=sin"! (2 cosB 41— ('3059)2)

= u = sin"(2 cos 0 /sin? ) [+ 5in%0 + 05?8 = 1]
= u =sin"}(2 cos 8 sin 8)

= u =sin*(sin28)

1
. XE (— —.—,—.—)
Given 2427 242

cos8

X =
However, 2x =cos 8 = 2

cosB ( 1 1 )
2> —€|——=,—=
2 272 242

1 1
= c0s0 ¢ (_\/_E\/_E)
m 3T
Z’T)

m 31
E’?)

=}E}E(

=>29E(

Hence, u = sin"(sin 28) = t— 26.
= u =T — 2c0s {2x)

On differentiating u with respect to x, we get

du

d
_— = — — -1
%~ dx [t — 2 cos™(2x)]
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d d _1
- = E{:H) % [2 cos™(2x)]

dx
du

d d 1
- — = E{Zﬂ) - Eﬁ[cﬂs (2x)]

dx

We know dx {EDS x) = = w:z and derivative of a constant is 0.
du
= - ( )]
dx [ 1-— (EX 2d
du 2 rd
— = —{EX)]
dx 1 —4xzldx
du 2 rd
—_— = |2— (x)]
dx 1 —4xzl dx
du 4 d
== ®
X 1 —4x2dx
However, E( x)=1
du 4 L
= —=—""%
dx 1 —4x2
du 4
T 1o ax

Now, we have V= V1 — 4x?

On differentiating v with respect to x, we get

dv. d , ———
dx dx( 1_43)

dv d 1

- = _ s
=2 dx{l 4x°)z
We know dx x") =

l'l
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dv 1 1 _d
T av2ys 1 1 _ a2
= = 2(1 4x°)z dx(l 4x <)
dv 1 ird d
i1 avy5 | - 2
= dx 2(1 ) 2[d:-:{:l) dx(4x )]
dv 1 d d
-_ | — _ _ 2
= dx 241 — 4x2 [dx(lj 4dx{:x )]
a x") = nx*!
We know dx N and derivative of a constant is 0.
dv 1
- —=———[0—4(2x>1
x5 —1_4){2[ ( )]
dv 1 [—8x]
= —=———|-8x
dx 21— 4x2
_ dv_ 4x
Tdx o J1-—ax2
du du
ok
We have dx
I S
_du Jioae
dv _ 4x
VI—ax2
du B 4 V1 —x2
:’dv_ﬁfl_d‘xﬁx 4x
_ du B 1
Tdv x
du 1
Thus, dv x

(ii) Let

u= 5111‘1(4:{1..#1 — 4:{2) andV = V1 — ax?
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du
We need to differentiate u with respect to v that is find dv.

We have U = sin™(4xv1 — 4x2)
= u=sin"? (4:{41 — {2:()2)

By substituting 2x = cos 8, we have

u = sin~?! (2 cosB./1 — (cos B)E)
= u=sin"* (2 cosB /1 — {EDSBJE)

= u = sin"(2 cos8/sin?0) [+ 5in?0 + cos?8 = 1]
= u=sin"}2 cos  sin B)

= u = sin"3(sin28)

ve ( 1 1)
Given 242" 2

cos@

X =
However, 2x=cos 8 = 2

cosB ( 1 1)
= £ -
2 22 2

1
= c0sb € (— 1)
V2

=0¢€ (Ug)

T
= 20 ¢ (D,E)

Hence, u = sin™}(sin 28) = 26.
= u = 2cos 1(2x)

On differentiating u with respect to x, we get
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du d
- -1
= o [2 cos™(2x)]
du d
9 -1
= =2 T [cos™(2x)]
We know dx (l:crs X)=- V1- ‘cz and derivative of a constant is 0.
{ )]
[ J1— {Ex 2d
du B 2 [ d (2 )]
Tdx J1 — 4x2 ldx x
du 2 '2 d ( )]
= — = — — —
dx V1 — 4xzl dx X
du 4
= — ( X)
dx 1,#1 — 4x2dx
However, E{ x)=1
du 4 L
= —=——X
dx 1 —4x?
_ du 4
Tdx o (1T—4x2
E _ ax
We have dx  V1—4xZ
d E
w - ®
We know that dx
I S
_du T e
.
V- ax2
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du 4 1—x2
= — - % | - —
dv V1 — 4x2 4x
du 1
Tdv x
du_1
Thus, dv  x

(iii) Let

u=sin™(4xv1 —4x2) p qv=+1—4x2,

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

We have U = sin™*(4xv1 — 4x2)
= u=sin"? (4){41 — {2:{)2)

By substituting 2x = cos 8, we have

u =sin~?! (2 cosB./1 — (ms[-})?)
= u=sin"* (E cosB 41— {'3059)2)

= u = sin"}(2 cos 0 V/sinZ 9) [+ sin?0 + cos28 = 1]
= u =sin"}(2 cos B sin 8)

= u = sin"}(sin28)

ce ( 1 1 )
Given 2" 242

X
However, 2x=cos 0 = 2

cosB ( 1 1 )
=5 —€|—z,———=
2 2" 232
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= c0s0 € (—

E(3TII)
=}E4,TII

3m
= 20 € (? ETII)

Hence, u = sin~'(sin 20) =

-

= u = 21— 2cos H{(2x)

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

2n—26.

On differentiating u with respect to x, we get

du
o i -1
=~ & [2m — 2 cos™(2x%)]
du d d
o = -1
= dx{zn) = [2 cos™H(2x)]
du d
R _ _ -1
= 2 {H) 2 [n:-:}s (2x)]
We know dx {cos X)=- Vi- 1:2 and derivative of a constant is 0.
du
= dx ( X)
X fl _ (Ex zdx
du 2
-l
X 1 —4x2ldx
du B 2 [2 ( )]
Tdx 1oz lax
du 4 d
————a(®
X \f1—4x2dx
However, E( x)=1
du 4 1
= — = —
dx /1 —4x?2
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_ du_ 4
Cdx V1—4x2

dw _ 4x
We have dx Vi—axZ

du

d
We know that ©

4
du V1 —4x2

= — =

dv X
V1 —4x2
du 4 « V1 —x?
= — = —
dv 1 — 4x2 4x
_ du B 1

--E— X

Blaf e

du _ 1
Thus, dv x

2x
1+ =2

vl—l—mz—l

)ﬂ?f —l<xz<l, #0.
H i

6. Dif ferentiate tan™! ( ) with respect to sin~ ! (

Solution:
1.|.'I 1+!(2—1

) V= sin‘l( 2x )
x and 1+x2/,

u=tan? (
Let

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

_ [ 1+x2—1
u=tan? (1"—)
X

We have

By substituting x = tan 6, we have

N (ﬂfl + (tanB)2 — 1)

tan 6
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=1 =tan !
tant

V1+tanZ0 — 1)

y sec?B-1

tan® ) [ sec’® —tan0 = 1]

. (sec B — 1)
= U = tan
tanb
1
-1
_ -1] cosB
= U = tan S0
cosb
4 (1 — CO0S E})
= 1 = tan ,
sin B
1-— EDS(Z * E)
= 1 =tan !
5111(2 ¥ i)

sinE
= u=tan? 2

3]
= u=tan"?t (tani)

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

=TanBe (-1, 1)

= 0e (—g,g)
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B
2o

_ B\ 6
u=tan ! (tan—) =
Hence, 2 2

1t _
= u=_—tan
2

On differentiating u with respect to x, we get

du d /1 .
(—tan‘ x)

1y

dx  dx\2

du 1d

2 -1
:’dx de{:tan X)

9 ftan~lx) = —

Weknowdx{tan X)_1+x2
du 1 1
- — =—%

dxk 2 1+x2

du 1
Tdx 2(1+x?2)

' _1 N
v = sin ( )
Now, we have 14x2

By substituting x = tan 6, we have

v sin‘l( 2tanB )
1+ (tan®B)?2
= v =sin~? (—2 tan 9 )
1+tan?6

2tan@

— airn—1
— V=5 (s&czﬂ) [+ sec’B —tan’0 = 1]

9 % sin B

= v =sin"? %5[-}

cos<B
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sin B

= v =sin™?! (2 5 % C0S§72 B)

cosB
= v = sin~}(2sinBcosh)
But, 5in26 = 25inBcosb

= v = sin"}(sin28)

mM T T m
However, Oe (_1’1) = 20¢€ (_ 5’5)
Hence, v = sin™}(sin28) = 28
= v =2tan"x

On differentiating v with respect to x, we get

dv d
e E(E tan™!x)
dv d
9 -1
= = 2 = (tan™'x)
d -1,y __1
We know dx (tan™"x) 1+x2
dv 5 1
= —=2X
dx 1+ x2
dv 2
dx  1+x2
du du
oo
We have dx
1
- d_Ll _2(1+x?7)
dv 2
1+ x2
du 1 1+x?

_ — w
Tav 201+x9) " 2
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1

Tdv 2

du 1

Thus, dv 2

. : I 3 : 1 1 .
7. Dif ferentiate sin (2:1: \/1 — T ) with respect to sec — | . if,
(i) x € (0, 1/ v2)
(i) x € (1/v2, 1)
Solution:
(i) Let

u = sin™*(2xy1 —x2) And ¥ — sec™’ (uﬁ)

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

We have U = sin™(2xy1 —x2)

By substituting x = sin B, we have
u=sin"? (E sin E}m)
= u=sin"! (2 sin Bm)

= u = sin"*(2sin 8 +/cos2@) [+ 5in20 + cos28 = 1]

= u = sin*(2sinBcosh)

= u=sin"}(sin26)

V= sec‘l( é)
y1—x2

Now, we have

By substituting x = sin B, we have

1 1
v (1;’1 — {5111[-})2)
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(==
= V = 858C _
1—sinZ0

=V = sec‘l(

J cuszﬂ) [+ sin%0 + cos®0 = 1]

':

= v = sec 1(secB)

Given Xe (ﬂu_'li)

However, x=5in B

1
= sinB ¢ (U—)
7

=0¢c (Dg)
= 20 ¢ (ﬂ,g)
Hence, u = sin™(sin 28) = 26.

= u = 2sin"(x)

On differentiating u with respect to x, we get

du d
o o—1
= dx(zsm X)
du d
9 (ain-1
== zdx(sm X)
4o -1y 1
We know dx{sm x) Vi—xZ
du 1
= —=2X
dx 1 — x2
_ du B 2
Tdx T yI-x2
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We have Ve (G’E)

Hence, v = sec }(sec 8) = B
= v =sin"x

On differentiating v with respect to x, we get

dv d
s E{sin‘l X)
4 (sin~1x) = —
We know dx (sin™x) = Vi—xZ
dv 1
Cdx (1 —x2
du du
oo B
We have dx
2
R du _N1-—x?
dv 1
1—x2
du 2
- = 1 —_ 2
= v o Wal—x
du
S
du _
Thus, dv
(i) Let

u = sin™*(2xy1 —x2) and ¥~ sec™ (M%)

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

We have U = sin™(2xy1 —x2)

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 11

m BYJ U'S Differentiation

The Learning App

By substituting x = sin 8, we have
u=sin"? (2 sinﬁm)
= u=sin"?! (2 sin E}m)
= u = sin"!(2sin B /cos28) [+ $in?8 + 0S8 = 1]

= u = sin"3(2 sin B cos B)

= u = sin"}(sin28)

-1 1
V = §5ecC —
vi1-x2

Now, we have

By substituting x = sin 8, we have

1 1
Yo (-1”'"1 — {sinﬂ)z)

1
= v =sec ! (—)
v1—sin?8

-1
= V = sec ( —) _
Jeos?8/ [+ sinB + cos’0 = 1]

“(s50)
= V = §58C —_—
cosB

= v = sec”!(sech)
1
. XE (7, 1)
Given V2
However, x=5in 0

1
= sinb € (— 1)
V2

T
3)

T
S

=}E}E(

| =

= 20 €

=,
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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 d
i N |
%~ (m—2sin"'x)
du d d
- _ soa—1
= = & (m) = (2sin™'x)
du d d
- _ _ s —1
==~ (m)— 2 dx{sm X)
2 (sin™tx) = —
We know dx Vi—xZ and derivative of a constant is 0.
du
=—=0-2X
dx 1 — x2
_ du B -2
I

m T
We have Oe (3’5)
Hence, v = sec}(sec 8) =8
=V =sin"x

On differentiating v with respect to x, we get

dv d
o s —1
dx dx{:sm ¥)

1

d -1
We know dx (sin™x) = Vi—xZ

_dv_ 1
Tdx (1—x

b3

du

dw
We have

HEHE
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2
:d_uzﬁ
dv 1
V1 —x2
du 2
—
= —=———=x/1-x2
dv V1-—x2 v
du
ey =
du
Thus, dv

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 % log a]

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

d du d
= (logu) x = i [sinx % log(cosx)]

We know that (uv)’ =wu’ + uv'

=~ du (logu) x o log(cosx) I (sinx) + sinx [log(cosx)]
d . i .
We know dx (logx) = * and &= (sinx) = cosx
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1 du Jos( ) L [ 1 d ( )]
== xdx = log(cosx) x cosx + sinx oswdx (COSX
1du sinx d
== cosxlog(cosx) + osxdx (cosx)
1du d
——= 1 +tanx—
= g = C0sX og(cosx) ande{msx)
d .
We know a(msx) = —sinx
1du
——= 1 + tanx (—si
= Ty = C0sX og(cosx) +tanx (—sinx)
1du log( )—t .
== —— = —
g — cosxlog(cosx anxsinx

But, u = (cos x)*"*

1 du
= —————— = cosxlog(cosx) — tanx sinx
(cosx)sinx dx & )
du . .
S (cosx)"™*[cosxlog(cosx) — tanx sin x|

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

dv

d |
E(lngv} X i E[msx % log(sinx)]

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

d dv d d
= E{lﬂg u) x s log(sin X)E (cosx) + cosxX— [log(sinx)]
d 1 4 |
We know o (108%) = and 4 (cosx) = —sinx
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1 dv 1 d
= — x — = log(sinx) x (—sinx) + cosx [—— sinx ]
v dx &l )% ( ) sinx d:{{ )
1dv cosx d
= —— = —sinxlog(sinx) + —(sinx
vdx g ) sinx dx{: )
1dv d
= —— = —sinxlog(sinx) + cotx—(sinx
e g(sinx) + cotx ¢ (sinx)
i(sim{) = COSX
We know dx N
1dv
—— = —sinxl i + cotx X
=3 sinxlog(sinx) + cotx x (cosx)
Ldv inxlog(sinx) + cot
= ——=—
e sinxlog(sinx) + cotxcosx

But, v = (sin x)**

1 dv
= ———  — = —sinxlog(sinx) + cotx cosx
(sinx)cosx dx 8 )
dv , , .
R (sinx)©°**[— sinxlog(sinx) + cotx cosx]
4 du
,
w o
We have dx

du  (cosx)s™*[cosxlog(cosx) — tanxsinx]
dv  (sinx)<es*[—sinxlog(sinx) + cotx cosx]

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

du  (cos x]Smx[cusxlug{cusx]—tanxsin x]

ThUS_, dv (sinx) “@* ¥ [cotx cosx—sinxlog(sin x)]

1 — x?

1+ x2

2x
1+ x2

9. Dif ferentiate sin 1 ( ) with respect tocos ™! (

Solution:

https://byjus.com
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_ 1-x=
vV = CO0S 1( )

1+x2/

u= sin‘l( Zx )
o 1+x2/ and

Let

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

u= 5111‘1( 2x )
We have 1+x2

By substituting x = tan 6, we have

. _1( 2tanB )
u=sin"|————
1+ (tanB)2
. _1( 2tan® )
=u=sin""|————=
1+tan®8
2tan®

— oir—1
= 1 = 511 (SECZH) [.'. SECEB‘—TEHEB — 1]

sin B

2X cosb

= u=sin"? —
cosZ0

sin @
cosO

= u=sin"? (2 % X COS> E})

= u =sin"}(2 sin B cos B)
But, sin 26 = 2 sin 6 cos B
= u = sin }(sin28)

Given0D<x<1=x¢€(0,1)

However, x =tan 6

=tanBe(0, 1)
=0¢c (Dg)
= 20 € (Dg)

Hence, u = sin"}(sin28) = 28

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 11

m BYJ U'S Differentiation

The Learning App

= u=2tanx

On differentiating u with respect to x, we get

du d
s E(Etan‘lxj
du d
= Eﬁ{tan‘lxj
4 -1y __1
We know dx (tan™x) = 14x72
du 5« 1
== — =
dx 1+ x2
du 2
Tdx 1+x2

v = cos™?! (1-:@)
Now, we have 1+4x2

By substituting x = tan 6, we have

I 1—(tan®)?
V=S Ty (tan 8)?2

_,[1—tan*®
=V=cos | ————=
1+ tanZ6
= V= cﬂs‘l(l_tmza)
sec28 J [ sec’® —tan’f = 1]
L 1 tan® 0
= V = C0S —
sec?B sec?B
. sin® @
_ -1 _ cos?B
= V = C0S T T

cos?B cos?B
= v = cos (cos’0 —sin’B)

But, cos28 = cos*0 —sin’B
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However, Oe (G’E) = 20¢€ (D’ g)

Hence, v = cos™*(cos28) = 28

= v = 2tan"x

On differentiating v with respect to x, we get

dv d
o -1
= dx(z tan~ ' x)
dv d
e -1
= 2 = (tan™'x)
4 -1,y _
We know dx (tan™ x)
dv 5 1
= —=2%
dx 1+ x?
dv 2
dx  1+x2
du du
Fea
We have dx
2
du  T4x2
v 2
1+ x2
du 2 1+x2
== — =
dv 1+x2 2
du
T dv
du _
Thus, dv

1+x2
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1l —ax

1+ ax
10. Dif ferentiate tan~?! (—) with respect toy/'1 + a?x?.

Solution:
1+ax

_ -1
et = A0 (1—“) andV=vV1+a%x?

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

_ 1+ax
u = tan 1( )
1-—ax

We have

By substituting ax = tan 8, we have

; _1(1 + tanE})
u=tan *|—
1—tanb
T
tang +tanb
= u=tan! T
1—tan—tanB

4

tanA + tanB
1 —tanAtan B

= u=tan™’ (tan G + B)) [ tan(A+ B) =

AL
=1U=—
4

T
su=g + tan~1(ax)

On differentiating u with respect to x, we get

du dm
I -1
dx dx [4 tan {ax)]

du d ,m d
R - -1
= == dx (4) + = [tan™*(ax)]

d _
We know a(tan %) =

1
1+x? and derivative of a constant is 0.

du 1

d
=5 =0 — (ax)

* 1+ (ax)2dx
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du_ﬂ+ 1 d{ )
“dx 1+ (ax)2dx x
du
=}dx 1+a2 XE[ dx(xj]
du a
=}dx 1+a2 dex()
We know dw{ x)=1
du_ a )
“d&x  1+aix?”
du a

Tdx 1+ azx?
Now, we have V= V1+ a%x?
On differentiating v with respect to x, we get

dv d

i M)

= g = %{1 + aEXEJ%

We know dx x") = mx™”

. g = %(1 - aExEJ%‘lé(l +a%x?)

= g = %(1 + aEKE)_% [%(1) + %(azxz)]

We know dx x") = nx*" and derivative of a constant is 0.
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- = e [0+ a2 (2
dv 1 5
== —Em [2a°x]

dv a’x
Tdx VItax?
du =
o
We have dx
a
du T+azx?
“av aix
V1 +aZx?

du a V14 a2x?

= — = K
dv 1+ a2x? ax

du 1
Tdv axy1+azx?
du 1

Thus, dv  axy1+aZx?
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