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Exercise 11.1 Page No: 11.17
Differentiate the following functions from the first principles:
1. e*

Solution:

We have to find the derivative of e™ with the first principle method,
Solet f(x) =e™

By using the first principle formula, we get,

m flx+h)—f(x)
f'(x)=h—o0 h

. e~ (E+h)_ X

im—
f'(x)=h-=o0 h

—Xr.—h
Jim =& Y

f'(x)=h-=o0 h

lim ST 1)y
f'(x) =h—o h(-1)

. e¥-1
~lim
[By using x—=0 * =1]
f'x)=—¢e""
2, e*
Solution:
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We have to find the derivative of e** with the first principle method,
So, let f (x) = e™
By using the first principle formula, we get,

f(x+h)—£(x)
f'(x)=h—-0 B

| eRlxth)_ 3w
f'(x)= e S
ax, zh_

£ (x) = oo —

e3¥(e3h_13

f'(x)=h=0  3n

. 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) = ™*®

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

f'(x)=h=0 B
ealx+h)+b_ ax+b

T

. edX +h[eah—1}a
frpg=ncd b

. e*—1
~lim
[By using x=0 x =1]

f'(x)=ae™®

4. g5
Solution:

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

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

Ecos(x +h) _gCOSH

lim
f'(x)=h-0 &
1 aCOSX [Ecus(x+h}—cusx -1)
im
f'(x) = h—0 h
im aCOSX [Ecus(x+h}—cosx ~1) cos{x+h)—cosx
f! {x} = h—0 cos(x+h)—cosx h
. et
lim

[By using x=0 * =1]
. cosyx cos(xth)—cosx

f'{x}:h—:l} h

Now by using cos (x + h) =cos xcos h—sinxsin h

cosy Co0sXxcosh—sinxsin h—cosx

lime

f'(x) =h—0 h
. cosx rcosx(cosh-1) sinxsinh
fr im0 n )

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

D

cosx| —2sin®=
( )

lim e®®%% [ 2= —sin x|
fr ) = B0 hﬂ;’}
(~2sin?2 (J—]}
E_IE ECDSK [CDSK( hl'l:“ Z] & SlIlX]
' (x)= 2z
f'{X}=—Em”5inx 5. E‘V"z_ﬂi
Solution:
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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 fi{x+h)—f{x)
f'(x) =h—0 h

&,,-' z(x+h)_ Eqﬁ

lim
f'(x) =h—o h

e Gy
f'(x) =h—0 h

1im &fﬁ{eyf'lz(x'fh}_fﬁ_l] m y 21‘
fr {}(} _h—o0 h W 20e+h)—y [2x

e¥-1

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

2{1:+h]+ 2%
11m—x(132(5{+h ﬂ) m

{} = h—0

[By rationalizing]

. eVIE  (2(x+h)-2x)
f ! {}{} =E—I}Eﬁ h 1~|'rE|:K+h:]+1~|@

|

W

E]

e

fiix)="

5

Exercise 11.2 Page No: 11.37
Differentiate the following functions with respect to x:

1. Sin (3x + 5)

Solution:
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Given Sin (3x + 5)

Let y = sin (3x + 5)

On differentiating y with respect to x, we get

dy d
&y = g[sin{3x+ 5)]
d .
We knﬂwa{smx = COSX

dy _ <.
= - = c0s(3x +5)—(3x+ 5) [Using chain rule]

dy d d
== cos(3x+ 5) [£ (3x) + &{5:]]

= = cos(3x+ 5) [EE{X] + £{5)]

i{sz 1

However, dx and derivative of a constant is 0.

d
=}§=CDS(3X+ 5)[3x1+0]

d
EF = 3cos(3x+5)

d

Thus. ax [sin(3x+ 5)] = 3cos(3x+5)

2. tan? x
Solution:

Given tan? x
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Lety = tan®x
On differentiating y with respect to x, we get
dy d

i dx{tanzx)
i ny _ n—1
We know dx (x7) = nx
dy _ 2-1,9
= 2tan Xax (tanx) [Using chain rule]

dy d
b Etanx&{tanx)

d
However a{tanx) = sec’x
r

y_ 2tanx (sec®x)

i —_—
dx
&F = 2tanxsec?x
d
Thus a{tanzxj = 2tanxsec’x

3. tan (x° + 45°)
Solution:
Lety =tan (x° + 45°)

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

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

o _ (™ € o [(x+a3)m €
We have 17 = (199) = (x+45)°= [ 180

(x+ "—1—5)11]

=t
=y an 180

On differentiating y with respect to x, we get

22l

We know 2 {tanx) = sec’x

[[1(+45}n' (x+45)m
180 ldxl 1s0 l[Using chain rule]

= g—i = sec?(x° + 45° ]m&{}: + 45)
~ g—i = o sec’(x® + 457) [%{x) + %{45)]
However, E{ X) = and derivative of a constant is 0.
= :i 180 ——sec?(x° + 45°) [1 + 0]
g—i = %SECE(X + 45°)
Thus, & [tan(x +45°)] = —usecz{x°+ 45°)

4. Sin (log x)
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Solution:

Given sin (log x)

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

dy d
e &[Sln{logx)]

d
— (sinx) = cosx A
We know dx 5. eSinva

Solution:
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Le.t y — ESII’I\u"_

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

smn.."_
= e
d &%) = o
We know dx
dy sinﬁi 1
ax © dx (Sm ‘ﬁ) [Using chain rule]
We have ax {smx = COSX
4y _ asinyx 4
“ax C cos ﬁiﬁ: (ﬁ) [Using chain rule]
d . dys1
= EF = esinVxcqg \E&(XE)
= n n—1
However, :bc( x") = nx

d . 1 2
. esin VX cos X [Ex(id)]

dx

d 1 . 1
= EY = Ees'“‘ﬁcos VXX 72

d 1 .
&F = ﬁe““‘ﬁ cos X

smv.."_ _ 1 sin\E

Thus, :iw{ 9) = cos Vx
6. etanx
Solution:

EIndLareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

Lety=e™""

On differentiating y with respect to x, we get

dy d tanx
- ax )

d XY X
We knowE{E )=e

= & _ gtanx & (1any)

dx dx [Using chain rule]
4 (tanx) = sec?x
We have dx
dy
n— = gt Xgacly
dx

d

Thus m (Etanx) — Eta“xSECEX
X
¥

7.Sin? (2x + 1)
Solution:
Lety =sin?(2x + 1)

On differentiating y with respect to x, we get

d
EF = 2sin(4x+ 2)

hus i[sin2{2x+ 1] = 2sin(4x + 2)

= 2sin(4x+ 2)

&l&

Thus = [sin?(2x+ 1)] = 2 sin(4x +2)
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8. log, (2x — 3)

Solution:
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Lety=logs; (2x—3)

loghb
log.b =
We know that 22 loga_
log(2x — 3)
= log.(2x—3) = T

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

dx dx| log7

dy 1 yd
- (@)& log(2x — 3)]
We know :bc{ 0gx) =

Now by using chain rule we get

¥~ (5)E)s@-3

dy d d
Tax (2x — 3]10g? [& (2x) - E{E)]
dy
Tax (2% — 3)10g? [ x® __{3]]
However, E{ X) = and derivative of a constant is 0.
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dy
Tax (2x— 3)10g?[2 x1-0]
dy 2

Tdx (2x—3) log7

2

d
s, E UDgT{EX N 3)] - (2x—3)log7

Thu

9. tan 5x°
Solution:
Lety = tan (5x°)

First, we will convert the angle from degrees to radians. We have
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1° = (l)c = bx° = SXX%]C

180

=y =tan(5):x%)

On differentiating y with respect to x, we get

d d
EY = E[tan (5){ X %)]

d

We know (tanx) = sec®x

Now by using chain rule we have

= g = secz(Sx X l)i(Sx X l}

180/ dx 180

d d
y_ sec?(5x°) l—{Bx}

= Ix 180 dx

= g—i = %SECE{EED) [5%{?{]]
However, i x)=1

= g—i = %SECE{SXTI [5]

g—i = % sec?(5x°)

d

oy ﬂ 2 o
Thus, & (tanb5x®) = a0 5€C (5x°)

10. 2=°

Solution:
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a
Let¥ = 27
On differentiating y with respect to x, we get

dy d,_ .
o w )

d

We know dx (%) = a*loga

Now by using chain rule,
ﬂ' _ ox? i 3
= =2 logzit(x )

i ny __ n—1
We have i\({x ) =nx

d 2
Y gx log2 x 3x31

~ dx

= g—i = 2% log2 x 3x2

&}f = 2%3x?log?2

Thus, = (2) = 293x%log2
Solution:
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4y _ qe® drox
= =3 10g3it{e)

LEtF= 35"1: i Ex)= Ex
We have dx
On differentiating y with respect to x, we get N
Y _ qex
— =3% log3 x e*
@ — E 39) = dx og e
dx dx
d ' @ = 3Jexlog3
We know dx (a%) = a*loga dx
4 (ge¥) _ ge* x
Now by using chain rule, Thus, dx (3 ) = 3% e*log3
12. log, 3
Solution:
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Lety =log,3

__logb

| b =
We know that O8a loga

log3
= log, 3 = 1—DgX

On differentiating y with respect to x, we get
dy d (10g3)
dx  dx\logx

dy_l 3::1( 1 )
“ax 8% 4x\logx

dy d .
= log3 I (logx)
i oy _ n—1
We know dx (x7) = nx

Now by using chain rule,
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=2 g =log3[-1 x (logx)~17] iﬂﬂg?ﬂ

dy -2 d
== log3 (logx) &{1033()

d 1
We have E{log:{] T x

dy -
> =T log3 (logx) ™% % "

dy 1 log3
T x(logx)2
dy 1 log3 log3

= — =

dx E{logx}z X log3

dy 1 (log3)?
X xlog 3 (logx)?

dy 1 (logS)z
N A

dx xlog3 \logx

dy 1
X logx\?

xlog3 x (m)
- d}f _— 1
“dx xlog3(log,x)?
= (10g,3) = ——o——;

Thus, dx xlog3(logyx) 13, 332+23
Solution:
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_ 3xz+zx

let ¥

On differentiating y with respect to x, we get

dy _ d oo
i CH)
d X X
We knowa{a_ )=a*loga

MNow by using chain rule, we get

= ¥ = 35%+2%10g 3 % (x2 + 2%)

dx
d}r x24+2x% [d 2 d ]
:&—3 log3 &{X ]+&{Ex]
d}r X2 +2x% [d 2 d ]
:E—E log3 &{X)-FZ&{X)
i oy _ n—1 i —
We have dx x7) =nx and i‘{{x) 1
d 2
= Ey =3* **]og3 [2x + 2 x 1]
d 2
= EY = 3¥ **og3 (2x + 2)
P (2x + 2)3% *=]0g3
dx
. al — p2
A oty _ x5 4+2x 14. P —
Thus, —(377%) = (2x +2)3 ***log 3 2+
Solution:
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a?—x?2

let? Ve
On differentiating y with respect to x, we get

dy_d az —x?
dx  dx|. a2 +x2

1
dy d |/a®—x?%\2
= =—
dx dx|\a?+ x?

4 x") = nx
We know dx

n—1

Using chain rule

1
-1

- ﬂr _1 (az—xz)E i(az—xz)
dx 2 \aZ4x? dx \aZ4+x2
1
dy 1/a*—x%\2d fa?—x*?
= — = — R
dg 2\a?+x? dx\a? +x2
'

r r
u) v —uv

We know that (; T
1
dy 1[(a?—x?\7Z|@+ XE)%{aE —x%)—(a’— xz)%{az +x?)
= — = —
(az + XE)

v*  (quotient rule)

dx 2 (a2 + x2)2
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dy
~ dx
d d d d
/a2 —x2 —|@*+x%) (E{azj - {XE]) —(a? —x?) (& @)+ {XEJ)
=5(32+XE) (a2 +x2)?
a2y _
However, dx (x%) = 2x and derivative of a constant is 0.

1
dy 1[/a®—x*\"Z[(a®+x%)(0~-2x)— (a® - x?)(0 + 2x)
Tdx 2\aZ+x2 (a2 + x2)2
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1
dy 1 a? —x?\ z[—2x(a%?+x?) —2x(a%? —x?)
dx 2\a2+x2) | (a2 + x2)2
1
dy 1 a? —x?\ Z[—2x(a?+x*+a?—-x?9)
Tdx 2\aZ+x? i (a? +x2)?
1
dy a? —x?\ 2[-2x(2a?%)
Tdx 2\aZ+x? (a2 +x2)2
1
dy [a*?—x?\ 2| —2xa®
= — =
dx \a?+x? (a2 +x2)?
1
dy (a?—x?)72[ —2xa’
= — =
dx (a2 + ij_i (a%+x2)?
1
dy —2xa’(a®—x%)z
= & = 1
(a2 +x2)72*?
1
dy —2xa?(a®—x?)7z
= & = 3
(az +x2)2
dy —2xa’®
== 3 1
dx (a2 + x2)2(a2 — x2)2
dy —2xa’

3
dX (324 x2)3yaZ—x2

15. 3;31553

Solution:
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letV = 3xlugx

On differentiating y with respect to x, we get

d}r Xiogx
= dx(3 logx)
We know dx (at) = a’loga

Now by using chain rule
Y _ axlogx 4
3 log3 — (xlogx)
We know that by product rule (uv)' =vu"+uv’

dy . d
— 2xlogx
= 3 log3 — (x x logx)

dy . d d
— axlogx
= 3 log3 [lcugx 1 (x)+x ] {logx]]

{g)—— S®=1

We have dx and dx

dy . 1
= 3%'°8*|og3 [lﬂgx X 1+xX E]

Tdx
d

i = 3¥1°e*]pg3 [logx + 1]
WY
Cdx

(1+ logx)3*°8*]og3

d Klugt xlogx 1+ sinx
Thus, i\(( ) (1+logx)3 log3 16. ”Im

Solution:
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1+sinx

Let y 1-sinx

On differentiating y with respect to x, we get

On differentiating y with respect to x, we get

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

dy d (1 + siHX)i

= —=—||—7"7—

dx dx|\1-—sinx
i oy _ n—1

Weknc:-w:hx) nx

Using chain rule, we get
- .
- o= <)
1
_ @ _ l(l + sinx)_zi(l + sinx)
dx 2 dx
We know that

'
(u) vu' —uv’
v wi

1 , d . . d ,
dy 1 (1 + sinj{)_z (1- smx)&{l+ sinx) — (1 + smx)&{l— sinx)
(1—sinx)?

1—sinx 1—sinx

1 —sinx
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dy
i —

dx

_ 1(1 . sinx)_; (1— sinx) (%{1]+ %{sinx}) — (1+ sinx) (%{1] - %(sinx})

2\1 —sinx (1—sinx)2
i{sin:-() = COSX
We know dx N and derivative of a constant is 0.
1
dy 1 (1 + sinx)_z (1—sinx)(0+ cosx) — (1+sinx)(0— cosx)
= — =—
dx 2\1-—sinx (1 —sinx)?
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dy 1/1+sinx _:13 [(1—sinx)cosx + (1 +sinx) cosx
=}£=§(l—sinx) i (1-sinx)? ]

dy 1/1+sinx _; [(1—sinx+ 1+ sinx)cosx
=}ﬁzi(l—sim{) (1—sinx)? ]

dy 1 1+sinx_;' 2C0sSX
:}ﬁzi(l—sinx) (1—sinx)2

1

dy (1+sinxy 2 COSX
T ax (l—sinx) [(1— sin:{)z]

dy (1+ sinx)_; COSX
T ax 1[{1—sin:n(:lz

(1 —sinx)"z

1
dy (1+sinx) zcosx
= o

1
(1—sinx)72*?

1
dy (1+sinx) Zcosx

~ ax (1-— sinx)g
~ @ B COSX

dx (1- sinx)“%{l + sinx)%
_ @ B COSX

dx

1 1
(1 —sinx)(1—sinx)z(1 + sinx)z
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dy COSX
= — =
dx (1 —sinx)\/(1—sinx)(1+sinx)

dy COSX
dx (1 —sinx)yV1—sinZx
dy_ COSX

dx  (1-sinx),/cos?x (v sinl + cosl = 1)

dy COSX
T dx  (1—sinx)cosx
dy 1
= —=——
dx 1-—sinx
dy 1 1+sinx
= — = — X .
dx 1-sinx 1+sinx
dy 1+ sinx
= — =—
dx 1-—sin’x

dy _ 1+sinx
dx cosZx {‘.’ sian.' + EDSEB = 1:'

dy 1 sinx
= — = +
dx cos?2x cos?x

2

dy ( 1 ) ( 1 )(SiIlX)
=—==—] +|—|—
dx COSX cosx/ \cosx

- E =sec’x +secxtanx
dx
d (secx + tanx)
sL— = [5eCcXsecx dlnx
dx
d in: :
I( itsfnt) =secx(secx +tanx) 17, [TF2
Thus, ©* o o
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Solution:

On differentiating y with respect to x, we get

dy d 1—x2
dx  dx|.1+x2

d _d 1—x2
"= ax|\1+x2

4 x") =nx
We know dx

L
2

n—1

Now by using chain rule

1
dy  1/1-%° E_li 1-x*
= de 2 (1+_,,_,2) dx(1+xz)
1
dy 1/1—-x?\2d /1—x*
== — = — -
dx 2\1+x2 dx \1+x2

I

I r
u) v —uv

We know that (; v®  (quotient rule)

Tdx 2\1+x2 (1+x2)2

dy_l(l—xz)—i (1+x2) (1= x2) = (1 - x3) 2= (1 +%7)
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dy

~ dx
d d d d

1 (1+xzj(ﬁ(1)—&{x2))—(1—::2)(&(1%&{::2))
=§ 1+x 1+x

( z) { z)z

4 o2y

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

dy 1 1—x? __:, (1+x*)(0—2x)— (1 —x%)(0+ 2x)
ﬁ&_§(1+xz) (1+x2)2

D NW
ation/
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1
dy 1 1—x2\ 2[-2x(1+x%) —2x(1—x?)
Tdx 2\1+x2 (1+x2)2
1
dy 1 1—x%\ 2[-2x(1+x*+1—x?%)
“ax 2\1+x2) |7 (1+x2)2
1
dy 1/1—x%\ 2[ —2x(2)
= — = —
dx  2\1+x2 (1+x2)2

1
dy [1-x? _2[ —2X
Tdx  \1+x2 (1+x2)2

@z{l—xzj_:lz[ —2x ]

=
dx (1+x3]_i (1+x2)2

1
dy —2x(1—x?)7z
ax T 1

(1+x2)2%

1
dy —2x(1—x?)7z
- .

=
dx (1+x2)z
dy —2X
= 3 1
dx (1+x2)7(1—x2)z
dy —2X
Cr — 3
dx (1+x2)zy1—x2

d ( 1—_1(2) . —-2x%
-3 2
Thus, BN 1 (143:®)2/13

18. (log sin x)?
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Solution:

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

dy 5

¥ < [log(sinx)?
d n n—1

We know dx ) =nx

Now by using chain rule,

f— 2(log(sinx))*~ -1 4 [log(51nx)]|

dy . d .
== Elng{smx}&[lﬂg(smﬂ]

We have :lt{ 0gx) = ._

Now by using chain rule,

= 2log(sinx) [ﬂ—:ﬂi {sinx]]

dy . .
== mlog{smx)&fismfﬂ
However, E{smx) - COsE
Y _ 2 log(sinx)
__c
T% ~ sinx o8(sinx) cosx
dy COSX X
== 2 (m)lng{:mn:ﬂ
d
&F = 2 cotxlog(sinx)
1
21 _ 19.
Thus, & [{log{smxjj ] = 2 cotxlog(sinx) 1— =
Solutlon
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1+x

Let y 1—=x

On differentiating y with respect to x, we get

dy d 1+x
dx  dx|.J1-x

1
dy d (1+X)E
Tdx  dx|\1—-x
i my — n—1
Wekn-::ﬂu".nbcK:l X

Now by using chain rule,
21
dy 1(1+_1c)z d (1+_1c)
= — = - | — — —
dx 2\M1—x dx \1—x

1
dy_1(1+x)_zd(1+x)
& 2\1—-x/ dx\I—-x

We know that (; 2

dy 1(1+X)—iﬁ—x}%mx)—(1+x)%(1—x)‘

v?  (quotient rule)

Tdx 2\1-x (1—x)2

ala-» (%{1) +%{x}) ~(1+%) (%{1) - %{x})

dy 1 (1 + X) 7
= — = —
dx 2\1—x (1—x)?
Sx=1 o .
However, dx and derivative of a constant is 0.
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dy 1/1+x\2[(1=x)(0+1) —(1+x)(0— 1)
=>E_E(l—x) (1—x)2

dy 1 1+xz[(1—x)+ (1+x)
:'&‘E( ) (1-x)2

1—x

1

dy_1(1+:<)z- 2
Tax 2\1-x/ l1-x)2

ig:(ii)ﬁ [{1};()2]

=}ﬁz{l+:{j%[{ 1 )]
1—x)?

dx {l—x)_;

1
dy (1+x)72

1
dx (1—x)z%°

1
dy (1+x)7z
= — =

3

dx (1—x)z

dy 1
~ dx

- (1 —X:}%{]_-I-X)%
_ 1
(1— x]g\fl+x

d 1+4x 1 2
I(JI)=—E 20. sin [~
ThLIS, X K (1-x)zy1ex « 3171 1 _

Solution:

Ly
“e

ation/
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= sin(lﬂz)
y= 1-x2

On differentiating y with respect to x, we get

dy d 1+ x?
e UL e

{511'1:{) = CcOoSX

Let

We know dx

Now by using chain rule

- dy cos (1+xz) d (1+xz)
dx 1—=x2./ dx \1—=x2

We know that (;) T (quotient rule)

gy (1+\ [ D& D) - (14D E (1 -x)
= — = C0S

dx (l—x?) (1—x2)?

dy
= dx

d d d d
— (1—:6)(&(1) ; E(XEJ)— (1+xﬂ)(ﬁm— &(XE))
=ms(1—x?) (1—x2)2
2 %2y =

However, i*c{: x%) = and derivative of a constant is 0.

dy 1+x3\[(1—-xH)(0+2x) — (1 +x%)(0—- 2x)
Tax . \1-x? (1 —x2)2

dy 1+x2\[2x(1—x%)+ 2x(1+x?)
“ax \1-x? (1—x2)2
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21. e* cos 2x

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

dy d
dx  dx
dy d

- 3x
= dx(e X COS 2X)

(e3*cos 2x)

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

dy d . Exd
= e CoSs Zx&{e )+e &{coszx)
d(e)=ex 4 e
We know dx )=e and iK{CDSX) sinx

Now by using chain rule, we get

d_l"' _ Exi 3| _ o i
=~ = C0s2X [e 11{3:()] +e [ sin 2x— {EX)]
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d d d
3x _ _ pdXgj _

= =evrcos 2% [dx(3xj] e*¥*sin 2x [dX{Z:{)]
d}f 3x 3x

= e*¥ 082X 3—{:{) — e**sin 2x 2—{:{)
= ix
d}f 3x d 3K o3 d
= 3e’*cos2x [&{x]] — 2e°%35in 2x [& {x}]

We have :bc{ x)=1

d,

=}-£ =3e3*cos2x X 1 —2e**sin2x x 1

dy
= — = 3e%*c0s2x — 2e3*sin 2x

dx

dy

ax
= e **3cos2x — 28in2x
T dx ( )
3ax - 54

Thus, & (e cos2x) = e**(3cos2x — 2 5in 2x)

22. Sin (log sin x)

Solution:
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Let v = sin (log sin x)

On differentiating y with respect to x, we get

d
di dx[sm{log{smx))]
We know & (smx = co0sX

By using chain rule,

= g = cos(log(sin X))i [log(sinx)]

We have :iw{ 0gx) = ._

Now by using chain rule,

d . d . .
= I": = cos(log(sinx)) Li—ixa{sm)ﬂ]

dy X -
= o mcns{log(51nx))£{51nx)
However. a(smx} = COSX

dy X
= = sinx cos(log(sinx)) cosx

d cOSX
LY (m) cos(log(sinx))

dx
g—i = cotx cos(log(sinx))
Thus. ax [sm{log{smx))] = cotx cos(log(sinx))
23. efan
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Solution:

Let ,’I,. — Etan 3K

On differentiating y with respect to x, we get

d}f d tan3x
)

d Ex) — X
We know dx B

By using chain rule,

dy tan3x d
=== *—{(tan3x
dx dx{ :]

d

We have 3= (tanx) = sec?x

Now by using chain rule, we get

d d
= ¥ _ gtandxgge2 3x—(3%)
X

dx
dy d
= — = 3et 3 gec?3x —(x
i dx{ )
d
However, dx x)=1
d
= &y = 3et 3% gac?3x x 1
d
EF = 3etan3xgar? 3y
d tan3x tan3x 2
— (e = 3e sec-3¥
ThUS, d—‘f( ) 24, Evﬁ
Solution:
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Lety = eV

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

— Veotx
= 38 )
d x)_ x®
We know ax - 7~ ©

By using chain rule, we get

dy _ oveotx 4
= =e = (Vcotx)

4 x") = nx
We have dx

n—1

By using chain rule, we get
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4y _ ,eotx [1 =-1d ]
= =e 2l[t:n::-t:n()z - (cotx)

d, 1 id
= &F =5 eV ““t-“(cntx)_zg (cotx)
4 - _ 2
However, ax (cotx) cosec X
d 1 1
= &y =— Ee‘" €otx(cotx) "z cosec’ X

dy eVt cosec?x
= —=—

dx

1
2(cotx)z

dy eVt cosec?x

dx 2+/cotx
d S COTX 2_
a E!'ICCI‘L‘() - _ e cCOsec™ X
Thus, dx 2+/cotx
Solution:

25. log (

€IndCareer

sinTr

1+ cosx
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sinx
Let Y= 10g(1+cusx)
) X
sin2 x 5

X
1+c052><§

=y =log

We have sin28 = 2sinBcosB and 1 + cos26 = 2cos®8.

. X X

Zsmicosi

=y=log| —=——==
ZCGSEE
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sinz

=y =log <
cos5

=y= lug(tang)

€IndCareer

On differentiating y with respect to x, we get

gi d;.;[log(tanx)]
We knowa{ 0gx) =2

Now by using chain rule we have,

o= () (1)
:}dx (El!—!)dx tan;

dy xd X
= & = cotgﬁ(tan )
We have & (tanx) = sec?x
dy x Lxd
& = Cﬂtz s5ecC E&(—)
dy 1 x .xd
= Emt sec E&{X:]
However, E{ x)=1

dy

1 X ,X

ﬁ&—icotzsec Ex 1
dy 1 CUS% 1
Tax 27 sins § cos?z

dy 1
:}EZ Esingcnsg
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dy 1
= — =T
dx  sin2X; 1. 5in20 = 2sinBcoso]
dy 1
= — =
sinx
d
So— = CO0S5ecCX
dx
4 sin x 1 — cosx
Thus, dx [mg(“ﬂ““)] ~cosecx 20 log \." 1+ cosx
Solution:
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1—cosx

y = log

LE't 1+cosx

On differentiating y with respect to x, we get

dy d 1 1 —cosx
dx  dx| °® |1+ cosx

1
dy d | (1— CUSX)E
T ax  ax| °®\1+ cosx
d 1
We knowaﬂﬂng T x
Now by using chain rule,

1
. dy 1 d (1—::05_1()5
dx (1_1-053);—; dx | \1+cosx
1+COSX
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1 1
dy (l—cosx)_zd (I—CGSX)E
= — = | — JR— _
dx 1+cosx dx|\1+ cosx
d n n—1
We know dx x") =nx

Again by using chain rule, we get
_t i
- dy (l—cusx) z 1(1—::::-53:)2 d (l—cusx)
dx  \l+cosx 2 \1+4cosx dx \14cosx

d}f l(l—cosx (l—cosx)zd( —cosx)
Tax 2 1+cosx/ dx\l1+ cosx

)’
_dy 1(1—(:05::) (1—(:05::)
)&

1+ cosx

dx 2\1 4+ cosx 1+ cosx

dy 1(1+cosx ( —cos:{)

dx 2 1+ cosx
—l.l"-r‘I

We knowthat( ) T (quotient rule)

1—rcosx/dx

dx 2\1 —cosx

dy 1/1+cosx {1+cosx)%{l—cosx)—{1—c05x}%{1+c05x}
( ) (14 cosx)?
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dy
ﬁ —_—
dx
(1+ cosx) jl(l)—-EL(COSXJ —(1—cosx) 52{1)4—£L{cosxj
__1(1+c05) dx dx dx dx
- 2\1—cosx (1+ cosx)2
We know dx {COSX) ~ SMX 4 nd derivative of a constant is 0.
dy 1 (1 + cos X) (1+ cosx)(0+sinx) — (1 — cosx)(0— sinx)
“ax 2\1_cosx (1 + cosx)?
dy 1 (1 + cos x) (1 + cosx)sinx + (1 — cosx) sinx
“dx  2\1—cosx (1 4+ cosx)?2
dy 1 (1 + cos X) (1 +cosx+1— cosx)sinx
T dx  2\1—cosx i (1 +cosx)?
dy 1(1+CGSK)' 2sinx ]
“dx  2\1—cosx (1 + cosx)?2
y sinx
= dx " (1 —cosx)(1+ cosx)
dy sinx
=
dx 1—cos?x
- EE - sinx
dx  sin®x (v sin’0 + cos’@ = 1)
dy 1
= — =—
dx sinx
dy
=g = cosecx

d 1-cosx
= log Trooo. | = COsecx
Thus, :
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27. tan (es"¥)
Solution:
Lety = tan (e""¥)

On differentiating y with respect to x, we get

dy d sinx
dx &[mﬂ(e )]
We knowi(mnﬂ = sec?x

MNow by using chain rule,

d_l"_ 2f ,sinx i sin x
LB gec(esinx) L (esinx)
4, x — aX

We have dx ** )=e

Again by using chain rule, we get

> _ sec?(esinx) E““"‘i{sinx)

dx
i{sin:ﬁe:) = C0SX

However, dx

dy . .
= — = sec?(es"¥) e5" ¥ cosx

dx

dy . .
& — pSinx CDSXSECE(ES'HK)

i sinx _ .8inx 2 ,sinx
ThLIS, i [T.HII(E )] =g COSX secC (E ) o8, jgg[m " \/r{—])

Solution:
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Let¥ = log(x + X2+ 1)

On differentiating y with respect to x, we get

g—i = %[log(x +x2+ 1)]
We knowi{lﬂgx) - 1_1:

Using chain rule, we get

S 1 4y 2T)

dx  xt/xZ+1dx
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dy d 5 1]
#& -~ rﬂ+ [dx{X)+E(K + 1)z
_ n n—1
We know :lt{: x)=1 and dx {X ) =nx

Again by using chain rule, we get

>3 [1+ (x2 +1)"1d(x +1)]

dx x4y (%2 +1

dy 1 1 1fd d
= —=————|1+-(x*+ 12| =(x)D+—-01
F R e { LRGSRV (dx{ )+ ( ))]
82y
However, :bc{ x%) = andderivativeDfaconstantisﬂ.
dy 1 I 1 1
= —=—  [1+-(x*+1)2 E)H—U]
& xrvmraal 2% Do)
dy 1 r1 1
5 —=———114+- XE+1_E><EX]
dx x++vx2+11L 2{ )
dy 1 I 1
e — 1+xx2+1‘§]
dx x++vxz2+11L ( )
dy 1 X
= —=———|1+
dx x++vx2+10L  x2+ 1d
dy 1 x +yx2+1
== — =
dx x+vVx2+1] vx2+1
dy 1
Tdx JxZ+1
loglx+x2+
_l_h [g( )] .,‘,2_'_1 2
T
Solutlon
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- e¥logx
letY = "

On differentiating y with respect to x, we get

dy d (e-“logx)
dx  dx\ x2

We know that (; v®  (quotient rule)

dy () g (e¥logx) — (¥logx) & (x%)
= dx (x2)2

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

dy (x?) [lngX% (eX) + e-“% {lngx)] — (e*logx) % (x?)

= & = <4
d . oy _ aX d _1 d . 2 _
We know ax ** )=e , dx (logx) x and dx (x%) = 2x

dy (x?%) [logx X e¥ + e¥ %] — (e*logx) x 2x
= dx x4

dy (x?) [e-“logx + EE] — 2xe*logx

==

dx x4

dy x%e*logx + xe* — 2xe*logx
== — =

dx x4

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

dy x%elogx =xe* 2xe*logx
= — = _I_ —
dx x4 x4 x4

dy e*logx N e* 2e*logx

dx X2 X3 x3

dy e* (1 N 1 Elogx)
= — = — - —

dx _ x2\ 8% Ty X

dy —z( 1 2 )
--&—e X 10gx+£—£10g){
d e logx k-2 i 2

Thus, im( = )— e*x (10gx+x xlngx)

30. log (cosec x — cot x)

Solution:

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

Let y = log (cosec x — cot x)

On differentiating y with respect to x, we get

d, d

i = 4 [log(cosecx — cotx)]
d 1

We knowa{log}ﬂ x

Now by using chain rule, we get

dy 1 4 _
= dx o cosecx—cotx dx (CGSECX CUtX)
dy 1 d d
= — = —(cosecx) —— (cotx ]
dx cosecx — cotx[dx{ ) dx{ )
d d 2
—(cosecx) = —cosecxcotx —(cotx) = —cosec X
We know :iv:{ ) and :11:{ )
dy 1
= — = —cosecx cotx — (—cosec®x
dx cosecx— cotx[ ( )]
d 1
et = [— cosecx cotx + cosec?x]
dx cosecx —cotx
dy 1 5
== [cosec”x — cosecxcotx]
dx cosecx —cotx
dy 1
= = = cosecxX — cotx) cosecx
dx cosecx —cotx I( ) ]
dy
s — = COSecx
dx
d o2t 4 o2
— [log(cosecx — cotx)]| = cosecx
Thus, = Hog( )] 31, ———
[ — &
Solution:
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el¥ a2

Let V= e

On differentiating y with respect to x, we get

dy d (sz+ e_z"‘)

dx  dx\e?x— e~2x
(E)’ . vu' —uv’
We know that ‘v v?  (quotient rule

—2x d X —2x Y —2x d X —2x
dy (e?*—e 2-)£{ez- +e ) — (et e 2-)&(92- — e )
dx (ezx_e—zsz

(e2% — g72¥) [%{sz) n %{E—zx)] _ (e 4 72¥) [%{sz) _ %{E—zx)]

(EEJ( — E—ZK)Z

i Ex:I — ¥
We know dx -
dy
ﬁ —
dx

{sz —_— E—EK)E

(e = &) [26% £ () = 26 (0] = (¥ + e [2e™ 1 (0 + 26 ()]

{Ez.x i E—z_‘(:)z
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Lx)=1

However, dx

dy
:, JR—

dx

(e®*—e™29)[2e™x 1 —2e 2% x 1] — (e + e 2¥)[2eT¥ x 1 + 272 x 1]

~
= dx
=
= dx

= i
dy

=)"£=

dy

dy B

(EZK — E—Ex)i‘.

{sz_ E—EKJ[EEZ_‘(_ EE—ZK] _ {:sz + E—Zx:} [Eei‘.x + EE—Zx]

{sz — E—EK)E

z{ei‘.x_ E—Ex){ezx_ E—E‘.x) _ Z{EE}: + E—Ex){ezx_l_ E—Ex:]

dy B

dy B

(EE.K — E—E..‘C) 2

2[{sz _ E—E‘.xji‘. _ {sz_l_ E—E‘.x)i-‘.]

dy B

{EEK — E—EK)E

E{sz— E—E‘.x + EE‘.J{ + E—Ex)(ezx_ E—E‘.x _ Ei-‘.x _ E—Ex)

dy B

(EE_‘C — E—E.‘(]E

2(2e?¥)(—2e72%)

{sz —_ E—zx:]z

—8e 2x+(—2x%)

{EEK — E—EK)E

—8

Tdx (e2x— e-2x)2

{ gZ¥ +e_m‘) —g
oZX_ 2K (e2X_g—2X)2

Thus, dx
2
1
3200 (L TT T
2 —x+1
Solution:
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LoV = log(£22)

On differentiating y with respect to x, we get

dy d | X2+ x+1
dx  dx| B\xz—x+1
1

d
We knowaﬂogx) X

By using chain rule, we have

dy 1 d ®%+x+1
dx (%) dx (.‘:2 —x+1)
X2—X41

dy [x?—x+1\d x*+x+1
Tax \2rx+1)dx\x2—x+1
Weknowthat(;) T (quotient rule)

dy
~ &

x2—x+1 {XE—X+1)%{XE+X+1)—{X2+X+1)%{XE—X+1)
=(:-§2+X+ 1) (x2—x+1)2

dy
~

d d d d d d

=(x2+x+1) (x2—x+1)2
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42y = 2% L %) =
We know dx x5 ZX, dx =1 and derivative of constant is 0.

dy W —x+ 1\ [(xP—x+1D2x+1+0)— (x*+x+1)(2x—1+0)
Tdx \x2tx+1 (x2—x+1)2

dx

dy ¥ —x+ 1\ [(2x+D(x*—x+1) —(2x— 1)(x*+x+ 1)
Tdx \x2tx+1 (x2—x+ 1)2
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dy
=

Wr—x+ 1\ [2x(x*—x+ 1)+ (x*—x+1)—-2x(x*+x+ 1)+ (x*+x+1)
=(X3+X+ 1) (x2—x+1)2

dy
=

2%(x?—x+1—-x*—x—- 1D+ ®*—x+1+x*+x+1)
(x2—x+1)2

X2 —x+1
C\x24x+1

dy (XE —x+ 1) [2x(—2x) + (2x% + 2)

Tdx \xZ4x+1 (x2—x+ 1)2

dy (x?—x+1\[-4x*+2x*+2
= — =
dx \x2+x+1/| (x2—x+1)2

dy (XE—X-I- 1) [ 2—2x?

= — =

dx \x2+x+1/[(x?2—x+1)2
dy 2 —2x?
=>d:-(_{xz+:n:+ D(xZ2—x+1)
dy 2(1—x%)
=>d:-(_{:ntz+ 1)2 —x2
dy 2(1—x%)
=>d:-(_{:ntz+ 1)2 —x2
dy 2(1—x%)

Tdx xt+2x+1-x2
dy  2(1-x?%)
Tdx (x2+1)2-x2

dy 2(1—x2)
T A x*+2x2+ 1—x2

33. tan™ (e¥)
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Solution:

Let y = tan™*(e¥)

On differentiating y with respect to x, we get

dy d 1
& = E{tan e :]

4 o
We know dx tan”"x) 1+x3

Now by using chain rule, we get

dy 1 d,. o«

dx  1+(e¥)%dx (e%)

dy 1 d
= — = —(e¥)

dg 1+e2%dx

i XYy _ aX

However, dx e)=e

dy 1
= — = X e*

dx 1+ e2x

dy g*
Tdx 14 e2x

i -1 Ex) — e¥
Thus, dx 1+e2% g4, Sin ! 2e
Solution:
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d ao=1 d -
= Y = gsin 2-“‘I{sm 12x)
X

dx
1
We have dx {sm x) = 1-x2
Using chain rule we get
d_l"'_ sin~t2x
ax © 1 [zxzmc{ x)
dy Esin_1 2x d
> =———x2—(x
dx 1 —4x2 dx{ )
dy EESin_i 2x { :]
— —(x
Tax V1—ax? e
g = esint2x However, w00=1
letyY = '
d}f EESin_i 2x
On differentiating y with respect tox, weget = —=——"Xx1
gy p g & 1= a
g—i = %(Esin_i 2-“) d}f EESin_l 2x
4. Cdx (1T —4x2
We know dx ) =e R oSin~l2x
Thus, dx[ )_ 1—4x2

Using chain rule, we can write as

35. sin (2 sin™ x)
Solution:

Let y = sin (2sin"'x)

On differentiating y with respect to x, we get
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9 _ os(2sin-130)2 (251
= — = cos(2sin™ x) - (2sin™" x)

d d
> cos(2sin™tx) x 2—(sin™'x)

dx dx

d d
> 2 cos(2sin™x) — (sin"'x)

dx dx
4 (sin~'x) = —
We have dx (sin""x) = 1-x2
d 1
= EY = 2cos(2sin™1x) x -
dy d X
— = —[sin(2sin™'x
dx dx[ ( )] dy 2 cos(2sin™! x)
We kmwi(sinx} —cosx & V1—x?
4 2cos{2sin™" x)

[sin(2sin™'x)] =

By using chain rule we get, Thus, dx Vi—xE
36. et VE
Solution:
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Let¥ = gtan " Vx

On differentiating y with respect to x, we get

dF tan lﬁ_

= dx( )
d e¥) =

We know dx =e

Now by using chain rule, we can write as

=>a= n~tyx 4 (tan_lf)

d -1
—(tan " x) =
We have dx )

14x2

Again by using chain rule we get,
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= g — gtan WX \.l'_] . (\I'J_)

t;iy_e‘“‘“—i‘"E d( 1)
Tdx | 1+4x dx\

- n n—1
However, :lt{ x") = nx

— X2

dy eta“_i‘ﬁ(l 1 )
2

=2 — = z
dx 1+x

dy efan'vx (1 1)

= — = —X 2z
dx 1+x

2

d}r ~ Etan_iﬂ( 1 )

Tax T 1+x \2¢x
. d}f ~ Etan_lﬁ
Tdx 2vx(1+x)
ptan~tyx) _ €2 0E 37, [tan—1 (=
Thus, dx( ) 24x(1+x) an 2
Solution:
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X
y= (tan—!l-
Let 2

On differentiating y with respect to x, we get

dy d ta—lx
dx  dx\y g

1
i

|
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4 x™) = nx
We know dx

n—1

Now by using chain rule, we get

1
1
dy 1 ( -1 x)z d ( -1 x)
= —=-{tan" - —iltan -
de 2 2 dx 2

1
= _ 1(tan‘l z) : é (tan‘l g)

d
We have dx

_1 _
(tan™'x) = e

Again by using chain rule, we can write as

1
d 1 _1xy =z 1 d /=
= —F=—(tan 1—) 2—(—)
dx 2 2 1+(§:] dx L2
z

1
dy 1 Xz 1 1d
:;E—E(tan E) 1+X_EX£&{K) 1
4 dy Xz 1
= —=(tan"t— x 1
dy_l(t _1:{)—5 4 ld{) dx ( 2) 4 +x*
Tax 2\ ) Tre ot dy ot 1
-1
1 =}—=(t3.1'1 E) 4 + x2
LY (tan‘lﬁ)_E L i{:{)
dx 2/ 4+x27 dx 4y 1
9 x) = dx x\2
However, dx x)=1 (4+x2) (tarrl i)
dy 1
dx (4+x2) tan—lé

Exercise 11.3 Page No: 11.62

Differentiate the following functions with respect to x:
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1
1. CDE_I{E:I:WI—:I!E}, E{:{:{l

Solution:
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Let ¥ = cos 1{2x1 — x2]

let x = cosb

Now

y = cos™1{2co0sB,/1 — cos26}

= cos~1{2cos6+/sin2 B}

Using sin“8 + cos’0 =1 and 2 sin B cos B = sin 26
= cos (2 cos B sin B)

= cos *(sin 28)

y = cos~ ! (cos (g — 28))

Now by considering the limits,

1
—<x<1

V2

1
= —<cosB<1

V2

0<f<r
ﬁ —_—
4

T
Z}D{:EB{:E

T
=0>-20>—
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.'::'T[ 283’“ z
2 2 2

=

B

0<t_29<™
= S -
2 2

Therefore,

y = cos™! (cos (g— 28))
y = cos™? (cos (g— 2[—]))

y=(5-20)
y = g— 2cos ix

Differentiating with respect to x, we get

dy d ,m .
=>E=£(E—2CDS X)
dy 0 2( -1 )

=—=0-
dx V1 —x2
dy 2
== — =
dx 1-—x2
Solution:
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(
.} [1+cos28
=C08 " |[———
Y 2
\

2cos20
2

y = cos™ 14

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

Considering the limits,

—-1<x<1

—1<cos20<1

0<20<m

0<f<=
2

Now, y = cos *(cos 8)

Let y=6
y = cos™! 1+x F=%CGS_IX

2

Differentiating with respect to x, we get

let x = cos26 dy 1 1
Now dx E(_ W)
&sm*{ lgm},ﬂ{m{l
Solution:
Let,
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letx = cos26

Now
(
. _4) [L—cos2B
=sin""| (————
Y 2
\
. _4) |2sin*®
= sin™" 4
Y 2

\
Using cos 26 = 1 — 2sin“B
y = sin"(sin B)
Considering the limits,
O<x<1

O<cos20<1

0<20<_
2

0<g<2
4

Now, y = sin"*(sin 8)

y=60

= sin™! 1
Y 2 y = Ems_lx

Differentiating with respect to x, we get

dy 1 1
&zi(_,;‘l_xz) 4, sin_l{\fl—mz},[]{m-::l
Solution:
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Let,
y = sin™! {1.1' 1— XE}
letx = cosB
Now

y = sin™! {m}
Using sin’0 + cos’8 = 1
y = sin"*(sin 8)
Considering the limits,
D<x<1

D<cosBel

0<f<=
2

Now, y = sin"*(sin B)
y=0
y = cos Ix

Differentiating with respect to x, we get

dy 1
dx  J1—x2
-1 i
5. tan ﬁ < << a

Solution:
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asinb ]
vaZ— aZsin28

Using sin’0 + cos’8 =1

y = tan_l[

y = tan™ [ asinf ]
av1l—sin‘0
2
cosB

y = tan"*(tan B)
Considering the limits,
—a<x<a
—a<asinB<a

—1<sinB<1

Mgl
7 7

Now, y = tan™}{tan 8)
y=06
X y = sin! (ﬁ)
i TG
vaz —x2

letx=asinB q q .
Now &F - &(sin_l (5))

Differentiating with respect to x, we get
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Solution:

Let,

X
= sin~? [—]
Y Vx?+a?

letx=atan B

MNow

atanb ]

o1
= sin [
y vaZtanZ @ + a2

Using 1 + tan?B = sec’d

_— [ atan@ ]
y = sin
avtanfg +1
_— [ atang ]
y = sin™" {————
avsec?B
o _l[tanﬁ}
Y =51 sece
y = sin}(sin B)
y=86

X
y = tan (1)

4 dy a® 1
Differentiating with respect to x, we get dx a4+ x? X a
dy d e dy a
o @ () ax a2+ x

7.Sin" (2x2=1),0<x <1

Solution:
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Let,
y = sin }{2x*— 1}
letx = cosB

Now

y = sin? {132 cos2f — 1}
Using 2cos®0 — 1 = cos28

y = sin"*(cos28)

y = sin™! {sin(g — 28)}

Considering the limits,

O<x<1
O<cosB<1
0<B<=
2
0<20<m it [ (T
v = sin {sm(g EB)}
0>-28>-7
b y=5—20
— -1
Now, y—z 2c087°X
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Differentiating with respect to x, we get

3_;3; = %(g -2 cos‘lx)

2 wo-a{- )
dx i
dy 2

dx 1-—x2

8.Sin" (1-2x%),0<x<1

Solution:
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y = sin {1 — 2x?}
letx = sinB

Now

y = sin* {-..f 1 — 2sin? B}
Using 1 — 2sin?0 = cos28

y = sin"}(cos28)

y = sin™! {sin(g — 28)}
Considering the limits,

D<x<1

D<sinB<1

0<B<=
2

0<20<m
O0»—-28>-—T7

oo ()

Solution:

€IndCareer

m T T
—>——20>——

2 2 2

Now,

y = sin™? {sin(g — EEI)}
e

V= E— 20

y = g— 2sin!x

Differentiating with respect to x, we get

dy d ,m .
E_E(E_st X)
dy 1
2-o-a()
dx 1—x2
dy -2

dx  1—x2
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4 acotf
Y= [am}
_,( acotd

y= ms‘l[ cot@ ]

cosecB
y = cos (cos B)

y=6
X
Let, — cot~1(Z
y = cot™(3)
X
y = cos™? {\fﬁ] Differentiating with respect to x, we get
dy d X
letx=acotB - -1{2
-l ()
Now
dy —-a* 1
L w —
y= cns‘l{ acotd ] dx aZ+x2  a
vaZcot2 B + a2 dy _a
Using 1 + cot’d = cosec’8 dx  aZ+x2
10. sin~1 sin * + cos T 3 T
. sin x/i s P < T < 1
Solution:
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Let,

__, (sinx +cosx
v = sin [ 7z ]
Now

1 1
y = sin™! [sinx— + cos X—}

V2 V2

y = sin~? {sinx cos (g) + cosx sin (g)}

Using sin (A +B) =sin A cos B+ cos Asin B
m
_ n _1 x o
y = sin {51n(x+ 4)}

Considering the limits,

3m T

——<x< -
4 4

Differentiating it with respect to x,

N T
y=X 1
dy
=1
dx
11 -1 cos r -+ sin x ‘l'l'{: {:Tl'
. COS —— T —
V2 T4 4
Solution:

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

Let,

_, (cosx +sinx
y = C0S [ 7z ]
Now

— -1 1 : 1
y = C0S [CGSXE+ smxﬁ}
y = cos™* {msx COS (g) + sinx sin (g)}

Using cos (A—B)=cos AcosB+sin Asin B

= cost {cos(x~ )

Considering the limits,

m n
—Eﬁxﬁg
i m
—E{X—E{D
Now,
b
y=-X+ z

Differentiating it with respect to x,

d
dy _ |
dx
H i
12.tan—1{ },—1{3:{1
1+4/1— T2
Solution:
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Let,

= tan?! [ X ]
y 1++1—x2
letx=5inB
MNow

ta _1[ sin@ }
= tan
Y 1++1—sin?8

Using sin’0 + cos’8 =1

g = tan_l[ sinf }
1 ++/cos20
_,( sin®
y=tan [1 + cosEl]

Using 2 cos?8 = 1 + cos 208 and 2 sin 8 cos B = sin 26

. B 5]
Esmi cosi
= tan?!
y 0
2(:0525
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B
— tan-1 -
y = tan [tan 2}

Considering the limits,

—1=<x=1

—-1<sinB<1

_EI
¥=3
1
y=Esin_1x

Differentiating with respect to x, we get

dy d(l — )
dX_dX 2SlIl X

dy 1
dx  2J1-—x2
13. tan ! { - } <<
. all —il i H ¥}
a + w’ai = ’
Solution:
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Let,
X
y = tan_l[
a++va?—x?

letx=asinB

j

€IndCareer

Now

a sinB }

?=tan‘1[ :
a++aZ —aZsinZ20

Using sin®B + cos?8 = 1

- _1[ asin@ ]
= tan
Y a+ avcos?B
ta _1[ sinf ]
= n _—
y 1+ cosB
Using 2 cos?8 =1+ cos B and 2 sin B cos B =sin 28
. 0 8
28in+ coss
= tan~! 22
y .0
2cos 5

tan~! [ta B}

= tan n—

y 2
Considering the limits,
—a<x<a

-1<sinB<1
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Now,
y=tan_1[tan§}
2 dy dgs1  _.x
5 &)
y=3 dy a 1
1 4 X &zzdﬁxa
y=gsin™ - dy .

Differentiating with respecttox, weget dx 2./32 — x2

14, sin-1) V- ®
V2

},—l{m{l

Solution:
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Let,

- X-I-\.u"l—XE}
v = sin [T
Llet x =sin B
Now

L [sinEl + 11— sin2B
= sin
g V2 }

Using sin’0 + cos’8 =1

— [sinEl + cosﬁ]
=sin" j————
g vz

Now

1 1
y = sin™! [sinﬁ— + cos B—}
V2 V2

s T
oa—1 . o . -
y = sin {smEl cos (4) + cos B sin (4)}
Using sin (A+B)=sin Acos B+ cos AsinB

y = sin™* {sin(ﬁ + g)}
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Considering the limits,
-l<x<x1

-1<sinB<1

Tepg<l
2 2

T T T m T
_E—I_E{:B_I_E{:E_I_E

T m 3T
_E{: B-l'Z‘C:T

Differentiating with respect to x, we get

Y_ L (smrx+ D)

dX dx 4
dy 1
{:I:—l—v']. —mz}
Ll <x <1
Solution:
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Let,

_1[x+ 1—x2
=(Cos T4 —
y V2 }
letx=sinB

€IndCareer

Now

9 [SinEl ++/1—sin26
= cos
g V2 }

Using sin“0 + cos’8 =1

sinb + cosﬁ]

y= CGS_I [T

Now

1 1
y = cos™* [sinﬁ —+cosB —]
V2 V2

y = cos™ ! {sinﬂ sin (g) + cosB cos (g)}
Using cos (A—B)=cos AcosB +sin Asin B

= coros(o - 1)

Considering the limits,
-1<x<1

—1<sinB<1

Tepgel
7

2
i1 T[:‘:B ’JT{:
2 4 4

S
N
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m
31T{:B L y=—sin‘1x+1
4. 4. 4. " Ll " "
Differentiating with respect to x, we get
Now,
dy d T
™ —= —(—sin‘1 X+ —)
_ -1 _
y = COS {cos(ﬂ 4)} dx dx 4
i dy___1
y=-(0-3) TR
. 4z 1 1
16. tan m s —E < @I < E
Solution:

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

Let,

y=tan‘1[ = ]
1—4x?

Let 2x =tan B
. 2tan®
v )
Using tan 26 = LHEI
1—tan?6
y = tan”*(tan 20)
Considering the limits,

1 1

——<x<=
2 2

—1<2x<1

—1<tanf<1

Tog<l
4 4

T gl
2 2

Z:I:-I—l
1— 4"

17. tan~ ! {

Solution:

€IndCareer

Now,

y = tan}(tan28)
y=20

y =2 tan™}(2x)

Differentiating with respect to x, we get

dy d .

& = &{Etan 2x%)
dy 2
H§_2x1+@ﬂ2
dy B 4

dx 1+ 4x?

}, —oo < x < 0

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

—o0 4 WS D
277 <2< 20
O<tanB<1
0<8<—
4
m
0<20<—
Let, 2
gx+1 Now,
= tan™?!
Y [1 - 4"‘} y = tan"}(tan28)
let 2*=tan B y=20
2x 2% =2tan"}(2%)
o
AR (R COE o
5 . Differentiating with respect to x, we get
fan
-t
—tan & = &{Etall_l 2%)
_ 2tanB
Using tan 26 = 1 —tanz0 @ 3 2%log2

dx_2x1+(yﬁ

dy 2*"'log2
dx  1+4%

y = tan~(tan20)

Considering the limits,

2a”
18. tﬂﬂ_l{m}, ﬂ-:}l,—@ﬂ{m{ﬂ

Solution:
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Using tan 26 = ELHB
1—tan?8

y = tan~!(tan20)

Considering the limits,

—co < X< 0

a~<a‘<a’

O<tanfB<1

0<f<r
1

0<20 <
2

Now, y = tan*(tan 26)
y=20
y = 2tan*(a")

Differentiating with respect to x, we get
Let,

dy d 1
F:tan_l[ 24% ] E—&{Etan a*)
1 —a2x d x]
y a*loga
Leta*=tan B E=2x1+(ax)z
2tan® dy 2a*loga
BN e S A
y=tan [1—tan28} dx 1+ a2x
val v 11—
19.5111—1{ +m; w},ﬂ'{mfil
Solution:
Let,
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Let,
_ _1[\.?1+X+ \.f'l—x]
v = sin
2
Let x = cos20
Now

., [V1+cos28++1—cos2B
y = sin >

Using 1—2sin?0 = cos 28 and 2 cos*8—1 = cos 28

R V2cosZB ++/2sin2 B
y = sin 5

Now

1 1
= gin~?! [sinB — + cos B—}
Y V2 V2

y = sin™! {sinﬁ ms(g) + cos B sin (g)}
Using sin (A +B) =sin A cos B+ cos Asin B
y = sin! {sin(El + g)}

Considering the limits,
D<x<1

O<cos28<1

0<20 <2
2
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1 . |
= —C08 X —
y=3 4

Differentiating with respect to x, we get

1 N m
y = Ems X 2
Differentiating with respect to x, we get
d d /1 m
2= (e )
dy 1 -1
—_— = =%
dx 2 1 —x2
dy -1
dx  2y1-x2

v'1 222 — 1

zu.tan—l{ tat },:L';é[]'

axr

Solution:
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Let,
can-1 vi+azx?—-1
= tan
y ax

letax=tan©

Now

T Vv1+tanf —1
y=tan tan®

Using sec’d = 1 + tan?B
9 [1..“51&(:E — 1}
y=tan i{{————

tanf
P [SECEI— 1]
y=tan tan®
— tan-t [1 — cnsEl]
y=tan sin@
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Using 2 sin“B=1—cos 26 and 2 sin B cos B = sin 20

Zsinzg

y=tan '{——==—~
Tl
sinz cos

=ta 1[ta B}

y = tan ns

_El

Y=3

1
y=§tan_1ax

Differentiating with respect to x, we get
dy. d 1 )
T G
dy 1 a

dx 271+ (ax)?
dy a

dx  2(1+a2x2?)
sin x

21. tan~ ! {—
1+ cosx

},—Tr{m{:'r

Solution:
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Let,
ta _1[ sinx }
=tan " j————
y 1+ cosx

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

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

EsinﬁmsE
y = tan~? 2 - 2
Emszi

y = tan* {tang}

y= 2
Differentiating with respect to x, we get

dy d /x
dx &(E)
dy 1

-~ _ = 1
dx 2 22, '—1{—}
VI 2

Solution:
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Let,

1
= sin_l[ ]
y V14 x2
letx=cotO

Mow

1
= sin™? [—]
y v1+ cot?B

Using, 1 + cot’0 = cosec’d

Now

1 R, |
y = sin_l[ ] y =cot™x
vcosec2f

Differentiating with respect to x we get

1
— ein-1
y=sh [msecﬂ] g_i — %{mt‘lxj
_ . 1 - B
y =sin(sin 8) dy ) L
y=6 dx = 1+x2
2. cos-1 { L2\ g
. COS m , < & < 00

Solution:
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Let,

2
y = cos ! L-x
1+x2n

Lletx"=tan B

MNow

_ _,[1-rtan’8
Yy =08 1 ftanze

~1—tan’0
Using 1T tan?0 - cos26

v = cos™{cos 20}
y = tan™}(x")
Considering the limits,
Differentiating with respect to x, we get

O<x<eo 3 q
Y ~1fyn

0<x" < oo £=&(Uﬂl t(x™)
0<0<— dy _ 2nx™

2 dx 1+ (x0)2

_ -1
Now, y = cos ~(cos 26) dy_ P
y=260 dx  1+x2o

Exercise 11.4 Page No: 11.74
Find dy/dx in each of the following:
1. xy = c?

Solution:
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H 2.
Glven 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 _ -y
dx X
We can further solve it by putting the value of y,

2

dy —c

dx ~ x2

2. y3 - 3xy? = x* + 3x%y
Solution:

Given y® — 3xy? = x3 + 3x?y,

Now we have to find dy/dx of given equation, so by differentiating the equation on both sides
with respect to x, we get,
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d 3 d 2 d 3 d 2
— () — —(3zy®) = — — (3
= == (") = - (32v") = = (") + ——(32"y)
Now by using product rule we get,
dy [ d d d d
2 2 2 _ 2 2 2
dy [ dy dy
30— —3|z(2y)— +¢?| =322+ 3 |22 2
= 322 _z(yndr+y] 2+ [zdm+y(z>
dy dy dy
3 — —bry— — 3 =3z + 32— +6
:hycfz Iyd.’:c Y .1:+1.‘dI—|—1.‘y
d i d
=:~Eyz—y—Bry—y—Ezz—y=3r?+ﬁIy+3y2
dr dx dzx

d;
= 3d—y{y2 —2zy — 2%) = 3 (2% + 2zy + )
T

Now by taking 3 as common we get,

dy 3z +9)°
dr  3(y?— 2zy — 2?)

dy _ (z+y)
dr  y?— 2zy— z?

3. x23 + y23 = g2
Solution:
Given X2/3 + y2/3 = 32/3’

Now we have to find dy/dx of given equation, so by differentiating the equation on both sides
with respect to x, we get,
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21 21 dy
3x1/3 + EFI;’E& -

dy -y
dx ~ xi3

Now by substituting the value, we get

dy _.Iﬂai‘.,.l‘rE_XE,.l‘rB

dx Xl,.-'rEI-

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,
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d
e (4z) + o (3y) = E{lng{-‘:‘l-z — 3y)}
dy 1 d
=4+ T [4:—3@}5[$ 3y)
dy 1 L4y
dy 3 dy 4

iz 4z ) ds (4 3y

=gt {4;35:}}:4{{4:13::} -1
el e )

::_dy_cl 14z + 3y 4r — 3y
dr 3| (42— 3y) 4r —3y+1

dy 4 /1—4r+ 3y 2 yz
=% —=—| ——— iR
dr 3 \4r—3y+1 a2 b2
Solution:
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2 z

X y=1

Given 2*  b? ,

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

2x  2ydy
2 Torax - °
dy  —xb’
dx  ya?2

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

2x  2ydy

2 Torax - °
dy  —xb?

dx  ya?

6. x5 + 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,
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p ]
= bz +6yt— =5 |z— +y—
G T " Yz

. [ d
=:~51:4+5y4£ =5 z—y—l—y{l:]]

dy dy
= 5z* + by — =bz— +5
Ty T g Y

d d
= 53{"% — EIEF = 5y — 5z*

dy
zbﬁa{yd‘—m) =5(y—$4]

dy 5(y—a)
= - = @
dr  5(y*—2)

dy y— ! dy y—
= =

dz y*—=z der y'—=z

7. (x + y)? = 2axy
Solution:
Given (x + y)? = 2axy

Now we have to find dy/dx of given equation, so by differentiating the equation on both sides
with respect to x, we get,
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d , d
= E[I—'_ y)" = E(Eﬂiy]

MNow by using product rule, we get
d dy d
= 2(z+y) E{E_H” = 2a [IE +yE|[:r:|]
dy dy
= 2(z +y) [1 + E] = 2a [mE + y{l]}

d d
=:~2{I+y]+2{.t+y}?z=2az£ + 2ay

o
= (2 (2 +y) — 2a2] = 2ay — 2 (2 + )

dy _ 2[ay—z—y
dz  2[z+y— az]

fd — -
$£=GLLE)
dx r+y—azx

8. (x2+y?)?=xy

Solution:
Given (x + y)? = 2axy

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

Now by applying product rule we get,
dy d

d
2, .2 2 2y _
:>2(I +y]—(:¢: -I-y)—m—d_z + y—(z)
= 2(z* +97) 21:+2— IE-F (1)
y u T u
dy dy
dy dy
2, nY
= 4y (z —I—y]dj: T— =y~ 4z (2 + 17)

d
=:~—i[4y[1:2+y2)—:c] =y—41‘{1‘?—|—y2]

dy y— 4z III? + yE]
- — =
dr  dy(z? +y%) -

dy 4dz(*+v7) v
dz  z—4y(2? +y?)

9. Tan™ (x* + y?)

Solution:

Giventan~'(x*+y?) =a

Now we have to find dy/dx of given function, so by differentiating the equation on both sides with
respect to x, we get,
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- (2 +2d}r)—ﬂ
x2 + y2\ T Vax) T

dy —x x

v 10. e Y = log (—)
dx \y »

Solution:

DS //WWW acaree

ation/
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T
e" ¥ = log (—)
)

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

w0 -a{=(5))
L ol w%(z—y}= (;) Xd%(%)

Now by applying quotient rule we get
d
ol )y |vaE) -
etV (1- =) ==
( JI) z y?

d: d
= e[.'z !J'.] _E[_Z y.]_y — i |:y{1] — I_y:|

Given

dz Ty

dy 1 1dy
(z-v) _ Slz—w) & _ =
- ¢ dz r ydr

ﬁlﬁ_eh F}E=l_e{z u)

y dr dzx T
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dy y I—IE'I:I y}
T dz  z 1— yel™ 1)

(= 9) (=) dy _ —y|ze¥ 1
:E l_ﬂ : =1_E . =|kr~1‘.IEI_—:!: ye{zﬂj—l
dr |y 1 T 1
:_ﬁ 1 — yelz ¥ :1_Ie[z v) ::_EZE zelz¥) — 1
dx y T dzx I yg'{t 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,
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%(siuzy} + %cas[z +y)= %[1}

d

d
= cos Ty (zy) — sin(z + y}a (z+y)=0
[ d d d;
= cos Ty _zi + yE{z}} —sin(z + y) [1 + Ey] =0

dx

[ d d
= coszTy T + y[l}] —sin(z +y) — sin(z + y}?: =0

d d
= zcnszyd—: + ycoszy — sin(z + y) — sin(z + y}ay =0

d
= [z cos zy — sin(z + y)] ET: = [sin{z + y) — ycoszy|

dy [sin(z +y) — ycoszy
- =

zcoszy — sin(z + y)

d
12.If V1 — 22+ /1 — y? = a(x — y). prove that d—y
x

Solution:

V1 — 22
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Given V1—22+ /1 —-y?=alzx—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

0= —F——FF
sind —sinB

Now by applying the formula we get,

AR A-B
2 cos —=—cos ——
2 2
= gq=
2cos Bgin A8
2 2
A—B
= a = cot
2
A— B
= cot la=

2
= 2cot 'a=A—B

1 1

= 2cot 'a=sin 1z —sin 1.

Now by differentiating with respect to x we get,
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1 1 dy
=0= — —
1=z 142 dz
1 dy 1
12 dx 1=z
dy V91—
e T—22
d 1— g2
d d , . d ;. L v
E[ﬂmt la)=E(smlz)—E[ﬁm ly) ="E_ 122

d 1 —y?
13.Ify=+1—a2+x/1 —y2=1, provethat—y: v

da 1 — x2

Solution:
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Given, ¥ = V1i—zitzyl—y?=1

letx=sinAandy=sinB

Then given equation becomes,

= sinE\,fl—singA-l-sinAvl—sinEB:l

Now by applying the identity, we get

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

= A+ B =sin (1)
Now by substituting the values of A and B, we get
—sin 'z +sin ly= ~
Y73
Now by differentiating with respect to x, we get

Now by differentiating with respect to x, we get

d .. 1 d ., . 1 B d s
= E{sm I) +E(sm y} —E(E)
1 1 dy

0

= + —
VI—2 ST —yZdz
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dy 2
14. I'f xy = 1, prove that d_ + vy = 0.
x

Solution:

Givenxy=1

Differentiating with respect to x, we get
d d
dr (zy) = Efl}

By using product rule,

dy

= z—
drx

d
+ yE[I] =10.

dy
— 1) =10
::»zdz+y(}

W _ Y
dzx T dy )
= d_ =y
We have xy =1, thereforex = 1/y o
dy ]
= = d
T a1 = F =0
¥ dx

2 dy 3
15. I f xy® = 1, prove that Zd— +y° = 0.
T

Solution:
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Given xy* =1

Now differentiating given equation with respect to x, we get
d, o d

iz (zy°) = E(l}

d , , 5 d B

dy —y°
dz 2zy

v _ ¥
dr 2z

Now by substituting x = 1/y? in above equation we get

dy -~y

TE ()
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Exercise 11.5 Page No: 11.88
Differentiate the following functions with respect to x:
1. x1lx

Solution:
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1
Lety =xx

Taking log both the sides:

1

= logy = logxx

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

= logy = Elﬂgx

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™)
= X = + logx x o
[d(lngu) 1du d(u™) - du}
We have dx udx  dx dx , by using this we get,
ldy 1 ldX—H (—1)
:}ydx_ x Cxax ey
1dy 1 1 1
= — — = —— —
ydx x? x? Ch
1dy 1-—logx
Tydx | x?

— 1
= @:y(ﬂ) Put the value of y = xx

%2
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Solution:

Lety = x¥"*

Taking log both the sides

logy = log (x*"%)

log y =sin xlog x {log x* = a log x}

Differentiating with respect to x, we get

d(logy) d(sinxlogx)
= =

dx dx
Now by using product rule, we can write as
d(logy) ) d(logx) d(sinx)
= g~ sinx bt = +logx X =

d(logu) 1 du 2 d(sinx )

= — — = COSX
Again we have,[ dx u dx dx ]; by using this we can
write as

ldy ld:-(_l_1

:}F dx—smxx < Ix 0gX(cosx)
1dy SiIlX+1

= — — = —
v dx < 0gX COSX

dy sinx
= —=Y (T+ 10gxcosx)

dx
Put the value of y = x®" *
dy .. (sinx+1 )
= —=x"0%| __ tlogxcosx
dx X &

3. (1 + cos x)*

Solution:
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Let v = (1 + cos x)*

Taking log on both the sides

= logy =log (1 + cos x)*

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

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

Now by using product rule, we get
d(logy) d[log(1+ cos x)]
x dx
d(logu) 1du
Again we have, dx = udx

+ log(1+ ) dx
og COSX xd:-;

==

1 dy 1 d(1+ msx)+1 1+ )
== — — =
v dx X x (1+ cosx) dx 8 cosXx
Ldy_ = inx) +log(1 + )
= . x X X i+ msx){: sinx) + log COS X
d(1+ cosx) d(1) d(cosx) o .dx .
{ = = + . 0+ {—smx)E— —sinx

1dy —xsinx

=}y e m—l—log{l—l— CoS X)

dy —xsinx
= = = [—1 - c05x+ log(1 + cos X)]

dx

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

dy —xsinx
= —=(1+ cosx)* [

i + log(1+ cos X)]

1+ cosx 4, peosTie
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Solution:

cos tx

Lety = x
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)
—1 =

dx dx

By using product rule, we get

d(logy) _,__ d(logx) d(cos™! x)
= g cos X X . +10gx><T

{d(logu) _ 1du N d(cos™'x) -1 ]

Again we have, dx u dx dx V1 —x? ), from this we can
write as

1dy cos 1X+1 ( -1 )
= — == 0g X

ydx x S\

1dy cos™'x  logx
= — = _

y dx X 1—x2

dy cos™'x  logx
T dx X JI—x2
Put the value ofy = x°° "%

dy 1. { cos™'x  logx }
= — =X —

dx X V1 —x2
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5. (log x)*

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 T ax | dx
By product rule, we have
d(logy) d(loglogx)
e
d(logu) 1du
We knowthat[ dx  u dx}

1 dy 1 d(logx)

+ logl dx
oglogx X —

#§&=Xxlog:{ o +loglogx
ldy x 1_|_1 1
:}ydx_ lngxx oglogx
LW [ L log] }
= = 7 logx oglogx

put the value of y = (|og x)*

Y _ [1 +1log] }
= dx—{ogx) Togx oglogx

6. (log x)°°s*
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Solution:
Lety = (log x)*°*

Taking log both the sides, we get

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

Differentiating with respect to x

d(logy) d(cosxloglogx)
= =

dx dx
Now by using product rule, we get
d(logy) d(loglogx) d(cosx)
=~ —cﬂsxxT+10g10gxx =
d(logu) 1 du &d(ms:{) B .
We know that dx  udx ax o0
1dy 1 d(logx) .
= E Gy — COSX X logx  dx +loglogx (—sinx)

1dy cosx 1

= y dx _ logx X E—smxlﬂglogx
dy [ cosx . ]
= 3x =Y |xlogx ~ Snxloglogx
Put the value of y = (log x)**=*
dy ! cosx [ COSX ool ]
~ G = (og) ™ { 2% —sinxloglogx

7. (Sin x)cos*

Solution:
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Let y = (sin x)*=*

Taking log both the sides

= Log y = log (sin x)"**

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

Differentiating with respect to x

d(logy) d(cosxlogsinx)
=1 =

dx dx

Now by using product rule, we get

d(logy) d(logsinx) + lowsi d(cosx)
= gy~ 0sX X = ogsinx X =

d(logu) 1du d(cosx) _ d(sinx )
= ——; = —sinx; = C0SX

We know that 9% u dx dx dx

1dy « 1 d(sinx) L logsi _
- — — = —

v dx COSX X — o ogsinx (—sinx)

1dy . % logsi
= — — = —

v ax cotx (cosx) — sinxlogsinx

dy
== y{cosxcotx — sinxlogsinx}

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

= &y = (sinx)“*** {cosxcotx — sinxlog sin x}

8 ex log x

Solution:
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Let y = e*'og*

Taking log both the sides, we get

= Logy = log (e)*'e=*

= logy=xlogxloge {log x*=alog x}
= logy=xlogx{loge=1}

Differentiating with respect to x

d(logy) d(xlogx)
T T dx | dx

Now by using product rule, we get
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Now by using product rule, we get

d(logy) d(logx) dx
d(logu) 1du

We knowthat dx  udx

ldy  1dx

inX_XXde 08X

Ly _x,,

- — — = —

}FdX < 0gx

oy 1+1
= — =
dx y{ 1+ logx}
Put the value of y = e*'®% %

= % — Exlugx{ 1+ 10gx]
dx

= p - Elﬂg-‘fx [ 1+ IDgX} {elnga

dx =E;E|Dg}(:}{a}

Vg1
= - X (1+logx]

9. (Sin x)'"9*

Solution:
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Let y = (sin x)'%&*

Taking log both the sides

= Log y = log (sin x)'"°&*

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

Differentiating with respect to x, then we get

d(logy) d(logxlogsinx)
T T dx dx

Now by using product rule, we get

Now by using product rule, we get

d(logy) | d(logsinx) +logsi d(logx)

=T - 0gX X . ogsinx x .
d(logu) 1du d(sinx)
= ——; = C0SX

We know that ~ dX u dx dx

1 dy_l 1 d{sinx)+1 . (ldx)
= v ax 0gX X sy dx ogsinx |-

1dy logx logsinx

— — =—{(cosx) +

v dx sinx

d logsinx
= £=y[1ﬂgxc0tx+ 5 ]

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

logsinx
= &F = (sin x)'°8% [logx cotx + —2 ]

10 10Iog sin x

Solution:
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Let y = 10/eesinx

Taking log both the sides

= Log y = log 10'°g=in*

= Log y =log sin x log 10 {log x* = a log x}
Differentiating with respect to x

d(logy) d(log10logsinx)
T ax dx

Now by using chain rule, we get

d(logy) d(logsinx)

= ax = ].Dg 10 x T
d(logu) 1 du d(sinx)
= ——; = COSX

We know that ~ dX u dx dx

1 dy 1 d(sinx)
ﬁgﬁ—loglﬂxsinx o

1dy logl0

y dx  sinx (cosx)
= = v{log10 cotx }
Put the value of y = 10'°gsin*
= _ 10!°8sin% (19510 cotx }

dx g

11. (log x)'°9*

Solution:
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Let y = (log x)'"&*

Taking log both the sides

= Log y = log (log x)'&*

= Log v = log x log (log x) {log x* = a log x}

Differentiating with respect to x, then we get

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

Now by using product rule, we get

d(logy) d(log(logx)) d(logx)
e logx x I + log(logx) % .
d(logu) 1du
We know that dx  udx
1dy 1 d(logx) 1 d:-:)

= E el logx x logx  dx +loglogx (E&

=

1 dy_l 1 d{lﬂgx)_l_l I (1dx)
Z}ydx_ ngxlﬂgx . oglogx | -+
1 dy_lﬂgx( 1 dx)+ log(logx)
“ydx logx\x dx X
dy 1 log(logx)
L _yf1, logClogn)
X X

dy [1 + lﬂg(lﬂgx)]
Tax Y X

Put the value of y = (log x)'°¢*

1+ log(logx) ]
X

d
= &3’ = (log x)l°&* [
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Lety= 1007

Taking log both the sides

= Logy = log 10010%)

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

d(logy) d{(10logl0)x}
T Tax dx

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

d(x)

= “CEY — 10 x log(10) x 5

dx

d(logu) 1du d(sinx)
We know that ~ dX udx © dx

= COSX

ldy—lﬂl 10
= = g = 1010g(10)

= d}r—lﬂl 10
= < g = 1010g(10)

! dy—lﬂl 10
= < g = 1010g(10)

dy_ 101 10
:-&—y{ 0g(10)}

Put the value of y = 1010%)
d
R Ey — 109 {1010g(10) }
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13. Sin (x¥)

Solution:
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Let y = sin (x)

Take sin inverse both sides

= sin y = sin (sin x¥)

= sinty = x*

Taking log both the sides

= Log (sin y) = log x*

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

. d(log (sin"*y)) d(xlogx)

dx dx
Now by using product rule, we get
d(log(sin™t y)) d(logx)
= = =X X T +logx X I
d(logu) 1du
We knowthat dx  udx
1 d(sin"'y) 1dx
= — = —xxE&+10gx
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1 d(sin"'y) 1dx .
= — -
sinly dx XX xdx 8%
d(sin"tu) 1 du
Again we have, dx V1 — u? dX by using this result we get
1 1 dy x .
zysin—lyx [1—y2dx x ek
! W
= — = 0g X
sin~t y(/1—y?)dx ©

d,

= &F = sin™?! y(-,fl — yz){l +logx)
Put the value of y = sin (x¥)

= g—i = sin™! (sinx¥) (,./1 — sinz{x-“)) (1+logx)

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

= g—i =x* (.,;"cosz{x-“j){l +logx)
d

= &y =x*cosx*(1 +logx)

14. (Sin™ x)*

Solution:
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Let y = (sin™ x)*

Taking log both the sides

= Logy = log (sin™ x)*

= Logy =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) e d(log (sin ~'x))

dx
+log(sin ~1x) x —

T & dx dx
d(logu) 1du
Weknowthat dx — udx
1 dy 1 d(sin"!x) o
= E i X pr—— . +log(sin 7'x)
d(sin™tu) 1 du
Again we have, dx v1—u? dxby using this result we get
ldy x 1 e N
= . dx_sin—lxx T dx og(sin 7'x)
1 dy X
=— — = + log(sin ~'x
vy dx sin-1x1-—x2 & )
dy

= — =

+log(sin ~1x ]
dx Err[Sin—1 xV1—x2 &l )

Put the value of y = (sin™! x)*

d
= & (sin_lx)"‘[

= =+ log(sin _1}:]]]

sinTix+l—x
15. msiu_'—' T

Solution:
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Lety = xSin %

Taking log both the sides

= logy =logxsn '®

= Logy =sin" x log x {log x* = a log x}
Differentiating with respect to x

d(logy) d(sin"'x logx)
= =

dx dx
By using product rule, we get
= dﬂ;}i _ sin™!x x d(lgj %) +logx x —d(m;;lx)
d(logu) 1du d(sin"*u) 1 du
We knowthat dx  udx dx T - dx
ldy | 1 dx 1 dx
:;EE=511’1 XXEE-I_ngXXWE

1dy sin'x logx
= 1
y dx X Vv1—x?

dy [sin‘lx logx }
= —=y +
dx X V1—x?

gin"tx .

Put the value ofy = x
d —, (sin™'x logx
y — sin X { + g ]

= —=X

dx X V1 —x2
16. (tan x)"*
Solution:
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1
Lety = (tanx)x

Taking log both the sides, we get
1
= logy = log(tanx)x
1
= 10g}’ = ;lﬁgtEHX {LGE %2 =3 |Dg X}'

Differentiating with respect to x

1
. d(logy) _ d (ilﬂgtanx)
dx dx

By using product rule, we can write as

d(logy) 1 d(logtanx) d(x™1)
— EXT+10gtanxx o
d

(logu) 1du d(u”) du
We knowthat dx  udx’ dx dx

==

1dy 1 « 1 d{tan:{)+1 . 5
= — — = — —
ydg x tanx dx ogtanx (—x™)

. = X . : . .
Again we have dx by using this result in the above expression

1 dy 1 (sec?x) logtanx
= — — = —
y dx xtanx sec

dy  (sec’x logtanx
dx ° |xtanx x2

%2

1
Put the value ofy = (tanx)x
dy 1 [seczx lngtanx]

— = (tanx)x

dx Xtan x x2
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17. mtan_l T

Solution:
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Lety = xta® %
Taking log both the sides

= logy =logx®® 'x

= Logy=tan'xlog x {log x* =a log x}

Differentiating with respect to x

d(logy) d(tan™'x logx)
- ax dx

Now by using product rule, we get

d(logy) d(tan™*x logx)
= =

dx dx

Now by using product rule, we get

d(log y) _,__d(logx) d(tan™'x)
=y =tan " X X I +10gxxT

d(logu) 1ldu d(tan'u) 1 du

Again we know that ~ dX udx | dx u? +1 dx

tdy_ o, ldx 1 dx
:’ydx_ an~i x X — =+ logx X ————

1dy tan'x logx
=— = -

y dx X x2+1

dy  (tan'x . logx
T U x x2+1

1y

Put the value ofy = x%%

dy Ltanlx tan‘lx+ logx
X x2+1
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18. (i) (x*) Vx

Solution:
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Lety = (X)* VX
Taking log both the sides

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

1
= logy = log(x)* + logxz

1
= logy =xlogx + EIOgX{LDg % = alog x}

1
= logy = (X + E)lﬂgx
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= logy = (X-I- )logx
Differentiating with respect to x
1
d(logy) d((x+ E)logx)
T Tax dx

MNow by using product rule, we get

1
dogy) _ (1), 40089, dfx+5)
= = X > X = 08X X =
Again we have to use chain rule for the above expression,

1dy_(+1) 1-:1:-:+1 dx
Tyax T2 xax %% ax

ldy (2x+1)
:y dx 2
dy (2x+ 1)_|_1
= w7 o 0gx

Put the value of y = (x)*x

X — +10gx

(2x+ 1)

=>——{] \.?_[ +10g:{}

= ——{x)“\.l"_[ +i+10gx}

i |

= ——{K)“v’_[ +—+103X] 18.(i7) xlsin T—cos @) o
r2 4+ 1

Solution:
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2_
Lety = y (sinx—cosx) X 1
x2+1
xZ2—1

where a = K{sinx—cusx]:b —
X241

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

By using chain rule, we can write as

dy da db

dx d&x

4 = y(sinx—cosx)

Taking log both the sides to the above expressions we get
= loga = logx(sin x—cosx)

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

d(loga) d((sinx— cosx)logx)
= =

dx dx
Now by using product rule, we get
= d(l;ga) = (sinx —cosx) X d(:f){) +logx X d(smxd; cosx)
To the above expression we have to use chain rule,
1 da . 1dx d(sinx) d(cosx)
=>E£=(smx—msx)><££+10gx( = )
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d(cosx) _ d(sinx)
We know that  dX e
- l % = (sinx — cosx) +logx(cosx— (—sinx))
a dx X
- 1da = (sinx — cosx) +logx(cosx + sinx)
a dx X
da sinx —cosx
= = a [—+ logx (cosx+ sinx)}
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da sinx — cosx _
2 [— + logx (cosx + smx)}
Put the value ofa = x(sinx—cesx)
da : sinx — cosx _
T oax x(snxcosx) {— +logx(cosx + smxj]
x?2—1
S ox2+1

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

-1 d(x®+1
db {E+1){ ){21){ )

= — =

dx (x2+ 1)2

Now by using chain rule, we get

db (x*+1)(2x)— (x*—1) (2%)

dx (x2+1)?

db  (2x°+2x) — (2x° — 2x)
Tax (x2+ 1)2

db  (2x®+2x—2x° +2x)
T ax (x2+1)2

db_ 4x
T dx . (x2+1)?
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dy da N db
dx  dx dx
Now by substituting all the values in above expressions we get
dy (sinx—cosx) [SiIlX — COSX . ( s )}+ 4x
= — = - - —_— _—
Ix X ogx (cosx + sinx X+ 1)z
2
1
18. (d1) x=eose 4 2T
x? —1

Solution:

@€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

x*+1
Lety = x*°%* + 21
=y=a+b
x2+1

wherea = x***%;b = —
xc—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=XKCDSK

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

= 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)
= = X COSX X - +10gx><T

d(loga) d(logx) . [ d(cosx) N ]
B v X COSX X T 08X X — = COSX

d(logu) 1 du

Again we have, dx u dx by using this result in the above expressions
we get
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lda 1dx 1 _ N
=T Xcosxxxdx ogx{x (—sinx) + cosx}
d(cosx) _ d(sinx )
= —sinx; = C0SX
We know that 9% dx
1da xcos X+ | _
= ogx(cosx — xsinx)
da
= 5= afcosx+ logx(cosx — xsinx)}
Put the value ofa = x®°%* :
da
i x***fcosx + logx(cosx —xsinx)}
da
= x*°**fcosx + logx cosx — xsinxlogx}
da
= x*°"*fcosx (1 + logx) — xsinxlogx}
x+1
T ox2-1

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

@ oe- )d{x +1) {zﬂjd{xsx—u

dx (x2—1)2

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

T ax (X2 + 1)2
db  (2x®—2x) — (2x® + 2x)
= — =
dx (x*+ 1)
db  (2x°—2x—2x° —2x)
T ax (x2+ 1)2
db —4x
=
dx (x*+1)?
dy da_l_ db
dx  dx dx
By substituting all values in the above expression we get
dy _ XCosX 1 +]. r 1 4.X
= = X {cosx ( ogx) —xsinxlogx} X2+ 1)2
db K
Tdx (x2+1)?
dy da+ db
dx  dx dx
By substituting all values in the above expression we get
d}r XCOSX 1 +]. 3 1 4-:{
= — = - b — —_——
i {cosx ( ogx) —xsinxlogx} 2+ 1)

18.(iv) (x cos )™ + (x sin :I:)i

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

=y=a+b

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

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

dx dx dx

a= (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 dx dx

By using product rule, we get
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d(loga) ~ e d(log(x cosx))

dx
= + log(xcosx) X —

dx dx dx
d(logu) 1 du

Weknowthat. dx  udx

lda 1 d{xcnsx)_l_l
=}adx_ Xxxmsx . 0g(xcosx)
Again by using product rule, we can write as

lda  x d(cosx) N i
2 TR reosx ¥ ax COSX 0g(X cosX)

d(cosx) )
= —sinx . . .

We have dx using this result we can write as

1 da 1

== CDSX[X{— sinx) + cosx}} + log( xcosx)
da [cosx—xsinx_l_l ]

= — =
ax - COSX og(xcosx)

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

da_{ jx[cnsx—xsinx+1 ]

= . X COSX p— 0g( XxCcosXx)
da

e (x cos x)*{1 —xtanx + log( xcosx)}

1
b = (xsinx)x

Taking log both the sides
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1
= logh = log(xsinx)x
1 .
= logb = ~log(xsinx) {Log x* = a log x}

Differentiating with respect to x

1 X
d(logh) d(ilng{xsmx))
T ax dx

Now by using product rule, we get
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Now by using product rule, we get

d(logb) 1 d(log(xsinx)) . d(x—1)
i —Ex . + log(xsinx) X =

1db 1 1 d{xsinx)+1 (x sinx) ,
ﬁbdx_xxxsinx . og(xsinx) (—x7°)

1db 1 d(sinx) = dx log(x sinx)
“bdx  x2 sinx(x dx - 511’1:{&) a

d(sinx)
We know that  dx

x2

= COSX

db xcosx+ sinx  log(x sinx)
= — = —
dx X%sinx X2

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

= — = (Xxsinx)x

db 1 [xms x+sinx log(x sinx)}
d:-{

X%sinx X2
xcotx+1 log(x sinx)
XE
[thx +1-— lng{x smx)]

= = {xsmx x

= (xsinx)x

dyda
d:-;dxdx

Now by substituting all the values in above expression we get

d
= & (x cosx)™{1 — xtanx + log(x cosx)}

+ (xsinx)x . [

dx

xcotx+ 1 — log(x smx)}
XE
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1y 14—1)

= (x+-) + x(**=
Lety (X-I-X)-I-X

=vy=a+b
1\ 1
wherea = (X-I-E) b= x(1+3)

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

By using chain rule, we can write as

dy da_l_ db
dx dx dx

11(
a=(x+)
X

Taking log both the sides, we get

X

1
= loga = lng(x + E)

1
loga = xlog(x + |
= loga = xIosx X/ {Log x* = a log x}

Differentiating with respect to x

d(loga) d(xlog(x+3))
T ax dx

Now by using product rule, we get
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1
d(loga) _ _ d(log(x+5)) 1 ds
= X X +10g(X+—)><—
dx dx x/ dx
d(logu) 1du

Again we know that dx u dx.

=

lda 1 d(X+%}

1
i5&= xxx_l_l . +10g(x+£)
X

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

1
lda  x dx+d(§) e ( +1)
Tadx x2+1 )dx | dx OB\XT ¢

X

d(u®) L, du

=nu"*t —

By using dx dx,

1da x? 1 1
2 idx X+l {“(‘E)}“"g(‘”;)
da x? 1 1
& a[xz+1 - ;}“"g(’“;)]

1
Put the value ofa = (X-I- E) :

da_(+1)"‘ x? [1 1}+1 (+1)
" VX 12+ x2 OE\X T3

P ()
X ¥2+1 x2+4+1 OE\X X

da

(v

da N (x*—1 1
=>&=(x+—) [ +10g(x+£)}

X241

Taking log both the sides

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

1+=
X

1
= logh = logx( )

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

Differentiating with respect to x

d(logb) d((1+5)l0gx)
T ax ax

Now by using product rule, we get

1
d(logb) 1y d(logx) d(1+3)
= (1 ) + logx x ————==
dx dx

=
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:>dﬂngb]::(1 1)><dﬂ0gx] d(l-F%)
X

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

=>E&— " x§&+10gx dx+ Ix

1db x+1 1
s &= toex(-3)
db x+1 lﬂgx
=}E=b[ X2 }
db x+1—10gx
&b )

1
Put the value of b = X(“E):

db (H_){X+1—10gx}

= dx X x2
d}f da db
dx dx dx

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

L (x+1)x[xz_l +10g(x+%)]+x(“_} [X+1_10gx]

dx X X241 X2

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

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

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

dy da+ db
dx  dx dx
EI:ESinx

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

= COSX

l1da

=~ = C0SX
da

== 2 (cosx)

Put the value of a = e
da s

= 5 = e cosx

b = (tan x)*

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

Taking log both the sides:

= Log b=log (tan x)*

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

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

=

dx
+ log(tanx) X —

dx dx dx
d(tanx) 5
= sec”x
We know that ~ dX
1 db 1 d(tanx)
M X PE— + log(tanx)
1 db .
AN tanx(sec x) + log(tanx)
1db =xcosxy 1
- bdx  sinx (coszx) +log(tanx)
1 db X 1
= b ax m(m) + log(tanx)
= @ =b { —+ lng{tanxj}
dx sinx cosx

Put the value of b = (tan x)*

db

= = (tanx)* + log{tanx)}

{sinxmsx
dy da_ db
dx dx dx

dy

= —— = e5i"%cpsx 4 (tan X)-“{

ix + log(tan Xj}

sinxcosx

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

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

=y=a+b

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

By using chain rule, we can write as
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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
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))
T T a&x . dx

Now by using product rule, we have

d(loga) d(log(cosx))
x T &«

d(logu) 1 du

Again we have dx T udx

+1 d
og(cosx) x =

=

lda 1 d(cosx) .
== X X o5 dx 0g(cosx)
d(cosx)

= —sinx

We know that dx
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1da X _

= cosx{ —sinx) + log(cosx)
lda —xsinx

= T cosx + log(cosx)
da

adr e af —xtanx + log(cosx)}

Put the value ofa = (cosx)*

da

= (cosx)*{ —xtanx + log(cosx)}

1
b = (sinx)x

Taking log both the sides
1
= logbh = log(sinx)x
1 .
= logb = ;log{sm:{] {Log X = a log X}

Differentiating with respect to x

. d(logh) d(%log{sinx))

dx dx
Again by product rule we have
d(loghb) 1 d(log(sinx)) _ d(x™1)
== - Ex o +log(sinx) X =
d(u*) L, du
=nu* " —
We know that  dX dx
1db 1 1 d{ sinx) _ _z
= " x X s dx + log(sinx) (—x ™)
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1db 1 log( sinx)
:Eﬁz xsin:{{msx)_ X2
1db cosx log(sinx)
- b dx xsinx x2
db cotx log( sinx)
T odx b { X X2 }

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

db - 1 (cotx log( sinx)
i (sinx)x — <2

db 1 (cotx log( sinx)
= = (sinx)x - )
dy da_l_ db
dx dx dx

1 {cotx log( sinx)}
X

dy . L
= (cos x)*{ —xtanx + log(cosx)} + (sinx)x 2
18.(viii) & 3 4 (x — 3)*°

Solution:
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Lety = x¥ 34 (x—3)¥

=y=a+bh

wherea = x* 3b= (x—3)<

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

By using chain rule, we can write as

dy da+ db
dx dx dx
a= x¥3

Taking log both the sides

= loga = logx® 3
= loga = (x* — 3)10gX {Log x* = a log x}
Differentiating with respect to x

_ d(loga) d((x*—3)logx)

dx dx
Now by using product rule,
d(loga) 5 d(logx) d(x*—3)
= Ix —{X _S)KT—I_IOgX}{T
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Again by using chain rule we get

lda ) ldx
=T (x=—3) ><§£+10gx><{zxj
lﬁ: (**~3) + 2x logx
adx
da (x*—3)
=:-£=a{ +2:<10g:<]
2_3:

Put the value ofa = x*

da . . ((x*-3)
;‘F&—X

+ 2x lcugx]

b= (x—3)%

Taking log both the sides:

= logh = (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 I +log(x — 3) x I
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For the above expression now we have to use chain rule,

1 db 1 d(x-3)

2

bax ¥ *x—-3) &

1db x? dx d{3)+21 3
= = = xlog(x—3)

+log(x—3) x (2x)

bdx (x—3)
1 db x?
= {X_3)(1]+2x1ng (x—3)

db x?
= b [{x—3) + 2x log(x — 3)}

Put the value ofb = (x—3)*:

db e %
= 5= (x—3) {{X_ 3 + 2x log(x — 3)]

dy da db
dx

= i

2

= g—i = x¥ 3 {(XE; 3) + Exlogx] + (x— 3)-“‘Z [(:_ 3 + 2xlog(x — 3)}

19.y =e*+ 10" + x*

Solution:
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Lety=e"+ 10"+ x*

=y=atb+c

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

Now we have to differentiate y = a + b + c 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 e*

= loga=xloge

{Log x* = a log x}

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

d(loga) dx

dx dx
d(logu) 1du
We knowthat dx  udx

==
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d(loga) dx
= =

dx dx
d(logu) 1du
Weknowthat dx  udx

1da
= ——=1
a

da
= —=23

dx

Put the value of a = e*

da
= — =g

dx
b =10

X

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)
T ax | dx

Now by using chain rule,

d(logb)

=1 lﬂdx
3~ l0810Xx—

dx

=
ldb—bl 10

db—bl 10
- — = b(log10)

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

dx
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)
—1 =

dx dx
By using product rule, we get
= dﬂ;fc) =X X dﬂ;ij +logx X ?EX
1dc 1dx
= T X x£&+lng}c
= EE =1+logx
cdx

dc 4]
= —= -+
cf ogx}

Put the value of c = x*

dc 1 +1
= —=x*{1+
X ogx}

d_da db dc
dx

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

Solution:
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lety=x"+n*+x*+n"

=y=a+b+c+m

Wherea=x";b=n"c=x" m=n"

MNow we have to differentiatey =a + b+ ¢ + m with respect to x

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

& dx o dxd&x A

a=x
Taking log both the sides

= Log a=log x"

= loga=nlog x

{Log x* =a log x}

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

d(loga) d(nlogx)
T T a&x | dx
Again by chain rule, we can write as

d(loga)  d(logx)
T T dx 0 dx
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d(logu) 1du
We know that dx  udx
1da 1dx
DT T
1da n
2 adx X
da an
& x
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Put the value of a = x"

da_nx“
dx x
da
&:mn—l
b=n"

Taking log both the sides

= Log b=log n*

= Log b=xlog n {Log x* = a log x}

Differentiating with respect to x using chain rule, we get

d(logh) __ dx
== = ngnxdx

d
= b(logn)

Put the value of b=n*

d
= n*(logn)
c=x"

Taking log both the sides
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= 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

d(logc) d(logx) dx
=~ =X X T +10gx><&
ldc ldx_l_1
iCdX_XXXdX 0gX

de 4
= —— =
" 0gx

dc 4]
=>&—c{ +logx}

Put the value of c = x*

= —=x*{1+logx}

=iy
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Solution:

Given,

f=Jx+Jx+ﬁx+"¢0m

y:JX—JfF
mmmE?:Jx+{x+~¢nm

On squaring both sides,

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

d d
23‘&?: 1+£

dy
Hﬁa_ﬂ_l

dy 1
dx 2y-—1

Hence proved.

dy sin x
2.Ify=1\/cosxz + \/cosz + Vcosx + ..... to oo, prove that — = .
dx 1— 2y

Solution:
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Given,

v Jcosx+1fcosx+ ycosx+---toco

y= Jcosx+y

COSX ++/Ccosx +---to oo
Wherey:\/ v

y= Jcosx+y

_\/cosx+ \/COSX + --- 10 o0

Where y
Squaring on both sides,

yi=cosx+y

Differentiating both sides with respect to x,

d d
Ey&y = —sinx+ &y

d,
&y{zy— 1) = —sinx

dy  sinx
dx  2y—1
dy  sinx
dx  1-2y

Hence proved.

1
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Given

= Jlugx + Jlngx+ Jlogx +---to
Y

y= J9ogx+y

logx + ,/logx+ ---to o
Wherey:J 8 1'/ s

Squaring on both sides,

y? =logx+y

Differentiating both sides with respect to x,

Hence proved.

dy sectx
4. Ify= tan:t:—l—\/tan:n—l— Vianz + ..... to oo, prove that — = .
dx 2y — 1

Solution:
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Given,

v Jtan X+ tanx +Jtanx + - to o

y= JEanx+y
On squaring both sides,

y? =tanx+y

Differentiating both sides with respect to x,

dy 5 dy
23;& = Sec“x+ ix

d
&F{Ey —1) = sec?x

dy  sec’x

dx (2y-1)

Hence proved.
Exercise 11.7 Page No: 11.103
Find dy/dx, when
1.x=at’andy =2 at

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

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

dx N d[atz] i
dt dt 2at

Again by differentiating y = 2at with respect to t we get

cl;i,r_ci{zat)_2
a . ac | °

Therefore,

2.x=a(@+sinB)andy=a(1-cos8)

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

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

dx N dI:atz] -
dt  dt 2at

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

dt  dt
Therefore,
dy
dy _ g _ 22 _1
dx _% T z2at ot
dt

¥x=a(0+sinB)

Differentiating it with respect to 6,
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x=a (0 +sinB)

Differentiating it with respect to 6,

dx
T a(1+cosb) (1)

And,

y=a(1-cosB)

Differentiating it with respect to 8,

dy

i a(0 + sinf)
dy i .
s~ 39 ()

a(1— cosB)

2sinB (cos8)
2 2
2sin? @
2

3.x=acos@andy=bsin0
Solution:

Givenx=acosBandy=bsin0

2sin’ 8
{S-in(:e,1 —cost =—] 1
_dy tan®
dx = 2
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Givenx=acosBandy=bsinB

Now by differentiating x with respect to 6 we get,

dx d(acos@)
de de

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

= —asinb

B- o = bcosB
dy
_@_ dg bcosb __E 0
Tdx  dX  —asinf 2%
do

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

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

Differentiating it with respectto ©

dx o d(sin6— cosh) © (sin o d(e®)
B afe 0 (sinB — cosB) a0 ]
= a [e®(cos B + sin B) + (sin B-cos B) e%]

dx .

i a[2e®sin] (1)

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

d(e®)

dy g d(sinb + cosB)

i ale T + (sinB + cosB) 0 ]
= a [e®(cos B - sin B) + (sin B + cos B) e
% = a[2e%cos®] 2)

. . | dy _a(2e°cos)
Dividing equation (2) by equation (1), - m
dy a(2e®cos8) dy
dx  a(2e®sind) dx cotd

5.x=bsin?0andy =acos?0

Solution:
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Given that x = b sin’ 8

Now by differentiating above equation with respect to B, we get
dx d(bsin®@)
de dé

And also given thaty = a cos® 8

= 2bsinBcosHb

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

d
& d(acos*0) = —2acosfsind
doé
dy .
_ @ a8 _ 2acosBsind . a
“dx dX  2bsinBcosB b
de

6.x=a(1-cosB)andy=a (0 +sinB)atd=m/2

Solution:
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Givenx=a(1—cos 8)

Differentiate x with respect to 8, we get
E B d[a(1 — cos8)]
de de

And also given thaty=2a (B + sin B)

= a(sinf)

Differentiate x with respect to 8, we get

d_}f 3 d(6 + sinb) dy d(6 + sind)

8- 8 = a(1+ cosB) i 0 = a(1+ cosB)
d d

_g_d—g_a(1+cosﬁj( _E) _dy_d—g_a{1+msﬂj (B_T[)

Tdx  dX  a(sinB) ) Tdx  dx  a(sinB) )
de d

_a{1+[])_ _a{1+[]]_

= . = = - =
t t t

T.x0 = € te andy = c ©

2
Solution:
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Given
Differentiating above equation with respectto t

dx 1 d(e?) . d(e™)
dt 2| dt dt

_d(-t)
dt

et +e

Bd | =

And also given that 2

Differentiating above equation with respect to t,

dy 1[d(e) d(e™
dt 2| dt dt

1 d(—t)
— _Mat— _ 54—t
S 2 [E ST:

1 t -t
= E{E —e {—1])
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1 t —t
= E(E —e (—1))

dy e?1ef .

a2 X (2)

Dividing equation (2) by (1),

dy_ s

dx % v

dy x 3at 3at?
ax B.m=1+t2andy=1+t2
Solution:

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

% = 3at
Given ©* — 14¢2

Differentiating above equation with respect to t using quotient rule,

-, d(3at) d(1+ t?)
dx ({1+t )—d? —3at——— )
dat (1 +12)2

(1 +t2)(3a) — 3at(2t)
(1+1t2)2

[(3a) + 3at? — 6at?
(1+12)2

3a — 3at?

| (1+12)2

dx _ 3a(1-t%)

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

_ 3at®
And also given that Y= 12
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_ 3at?
And also given that Y= 1w

Differentiating above equation with respect to t using quotient rule

2 2
dy {1+t2)d(zat ) 3at2d{lc;;t )

dx (1+1t2)2

dy [(1+t*)(6at) — (3at?)(2t)

dt | (1+12)2
6at + 6at® — Gat®

B (1+1t2)2

d_y' _ 6at

a1+t (2)

Dividing equation (2) by (1),

d
dy d_¥ 6at 3a(1—t?)

ax AT 1+ N (1+e0)2
dt

dy 2t
dx  1-—1t2

9.x=a(cosB+08sinB)andy =a (sin 0 -0 cos 0)

Solution:
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Given x = a (cos B + 8 sin B)
Now differentiating x with respectto 6
dx i

e lae

cosb + — {Bsinﬁ)]
[ sinf + B—(smﬁ} + s5inf — (El)]

= a[—sinB + Bcosb + sinB] = abcosb
And also given y = a (sin 8 — cos 8),

MNow differentiating x with respectto 8

Now differentiating x with respectto 6

% [ (sinf) — — (BCGSH)]

—2a [msﬁ — [E{msﬁ) + CDSBE{B)H

= a[cosB + Bsinf — cos0]
=aBsinB

d
dy d_g _ absinb

dx  dx  aBcosd tan®
doe
10 e+ 1 d e !
) v 6
Solution:
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Given X = e® (B + %)

Differentiating x with respect to 8 using the product rule,

dx _ Ed(e+1)+(8+l)d 8
e ° ae\’ @ a) s ¢
1 B2+ 1
_ .0 B8
=e (“@)J“ g (&)
5 1 8*+1
=g 1—@4' 5
E(BE—1+83+B)
=e
BE
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dx g (EB+EZ+E—1)
de g2

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

Differentiating y with respect to 8 using the product rule,
dy o d 1 Iyd g
a8 de(e_ﬁ) ( _E)E{E )
(1+1) € 1) 04 g
92 Y ARFTA
1
_ -8
= (14g) + (-5)e-»

dy _E( 1 1)
E 1+@—B+B

_E(BE+ 1—[—13+B)
=g
g2

dy a8 (—EE+EZ+E+1)
s 82

Divide equation (2) by (1)

d
&y Gb o[-0 +02+0+1 1
ax_dx ¢ 02 X (P F0r 101
de € 02
e 0P+ET+B+1
—® \e+ez+e-1
" 2t p 1 — t2
R H— ar: e
1+ t2 Y 1+ 12
Solution:
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X = 2t
Given, ™~ 1412

Differentiating x with respect to t using quotient rule,

d d
i el _ - 2
dx _ (1+1t5)F @20 —2t{z(1+1%)
dt (1+1t2)2

(1 +t2)(2)— 2t(21)
(1+1t2)2

[2 + 2t — 412
] (1+1t2)2
[ 2 — 2t
(1 +12)2

dt L{1+t2)2

dx 2—2¢2 ]

And also given thaty ~ 1+¢

Differentiating y with respect to t using quotient rule,

y [a+eGa-o-a-Fa+e)
dt (1+12)2

(1 +t2)(=2t) — (1 — tEJ{Zt)]

(1+12)2
[—2t —2t% — 2t + 2t3
a (1+12)2
ﬂr_ —4t ]
dt La+22) . (2)
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Dividing equation (2) by (1),

[{1+tz)] [z ztz]

(1+12)?

2t
R
dy X X 2t 1+t2 2t
— = —— [since,— = =
dx y[ v 1+t2 1-—1t2 1—t2]
dy X X 2t 1+1t? 2t
— = —— [since,— = X =
dx y[ y 1+t? 1-12 1—t3]
12 @ — 4, 1 I 1

. = cos —mandy_smn —1+t,t£R

Solution:
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X = cos ?

Given Jﬁ

Differentiating x with respect to t using chain rule,

dx 1 d 1

dt ) z&(m)
J 1- (m)

= L [ L d{1+t3)
- 1 2(1 +12)3) at
=37+ ( )

L (1+t2)% B
J(1+t2-1)
B t
V2 x (1 +1t2)

3}{2&
2(1+12)2

1

y =sin"

1
W 1+t2

Differentiating y with respect to t using chain rule,

@_ 1 d(l)

at ) Jdt\WI+ 2
- (5=
1+t

Also given that,
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= L [ L d(1+t2)
’ 1 14t
1 1+ t2 ( )

_ {1+t3)% [_ I{Eﬂ
Ja+e-1 2{1+t3)g
t
N ViZ x (14 t2)
d_y_ . 1
dt 1+t2 ... (2)

Dividing equation (2) by (1),
dy

dy gt 1 1+1?
- = = W o—
dx dx 14+t2 1
dt
dy_, 13 1—t2 p 2t
T D = anrn =
dx 1+ t2 YT 11
Solution:
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Given X = 1412

Differentiating x with respect to t using quotient rule,

dx

Fr

(1 +t2)%{1— t?)— (1 —tzj%{1+ t2)
(1+1t2)2

[+ (20 — (1 —-t%)(20)
B [ (1+1t2)2 ]
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(1+12)2

de —4t ]

[—Et —2t3 —2t+ 263

dt (1+t2)2

...... (1)

2t
And also given that, ¥ = 152

Differentiating y with respect to t using quotient rule,

dy [(1+ tz)%{Zt) - {21:]%{1 +t?)
dt (1+1t2)2

(1+12)(2)— (20)(20)
(1+1t2)2
2 + 2t7 — 4t7
(1+1t2)2 ]

dy _ 2(1-t%)
dt (1+t2)2 ... (2)

Divide equation (2) by (1) so,

d

@y @ 20-t) 1

x T dx T (Trp)z &
dt il+tzjz

dy_z{l—tzj

dx  —4t

d 30
14. If o = 2cos0 — cos 280 and y = 2sin 8 — sin28, prove that d—y = tan (?) .
T

Solution:
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Given x = 2cos 6 — cos 20

Differentiating x with respect to 8 using chain rule,

dx _ . d
i 2(—sinB) — (—SIHEB)E(EBJ

= —2sinb + 2sin20
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dx _ oy 4
i 2(—sinB) — {—511128)@{29)

= —2sinB + 2sin26
dx . .
T 2(sin206 — sinB)

And also given that, y = 2sin 8 —sin 26

Differentiating y with respect to 8 using chain rule,

dy d
i 2cosB — CDSZBE (28)

= 2co0s0 — c0s20(2)
= 2cosb — 2cos20

d
5 = 2(cosB —cos26) (2)

Dividing equation (2) by equation (1),

d
dy d_g B 2(cosB — cos20)

dx  dx ~ 2(sin20 — sinB)
do

3 (cosB — cos20)
~ (sin28 — sinB)

dy —2sin (B gzﬂ}sin (B _228)

dx 2 cos{e —;28) sin (282_ B)
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[cosa — cosb = —2sin (a —; b) sin (a _ b)]

o (39)sn (-9)

s () )

__si(3)(csmy) __sin()(csing)
cos ()sin(3) cos (77)sin 3)
(%) (%)

g—i = tan{?) :—i = tan{?)

Exercise 11.8 Page No: 11.112
1. Differentiate x? with respect to x°.

Solution:

ation/
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Let u=x?and v =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
— =7
dg dx
i ny _— n—1
We know ax ) =nx
du
— =7 2-1
= d_X X
du 5
- o = 2%
Now, on differentiating v with respect to x, we get
dv d
=== ()
dg dx
L
dx 3x du 2x
= — = —
2
dv . dv  3x
T Jdu_2
du dv  3x
d —_—
w8 ww_ 2
We have dx Thus, dv  3x
du 2

Thus, dv  3x

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

Solution:
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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

=2 llog(1+x7)]

We know dx{ 0gx) =7

du d 2
=}d_1: 1+1:2d_1c{ +X)

Now by using chain rule, we get

du d d

— = — (1) + = (x? ]
& lrela P T a™)

d n:] IIX“ -1

However, dx and derivative of a constant is 0.

du

- 2-1
= - 1ix2 [0+ 2x“7]

du 1
&1

du 2x
Tdx 1+ x2 dv 1
Now, on differentiating v with respect to x, we get Tdx 1+x2
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|
[
B

dwv
We have

du i
Thus, dv

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

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

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

We have u = (log x)*

Taking log on both sides, we get

Log u = log (log x)*

= Logu=xXlog (logx) [~ log a™ =m % log a]

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

—{10gu) X — [X x log(logx)]

dx  dx

We know that (uv)’ =vu" +uv’
d du d d
= (logu) x e lng(lnngﬁ(:{) + xﬁ[lngﬂug){)]

(g)—— S®=1

and dx

We know dx
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WEknow:ﬂ{ g)__andi{)_l
1 du 1 d
== X = log(logx) x 1 +x [m&ﬂogx)]
1du x d
= log(logx) + @&{logx}
But, u = (log x)* and :bc{ 0gx) =
W logllogx) +: X
{long dx  OBMOBX gX X
du

1
{log O~ dx 10g{10gx}+—gx

du 1
s (logx) [log{logx) + @]

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

dv

e dx{lﬂgx)

1
X

2|2

du

dv
We have

=

EIndLareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

% 1
du (logx)’ [lng(lnng + l—ogx]

X
du [ 1
= x(logx) _log{long + @]
du (log)™ log(logx) logx + 1
Ty TVosR logx

du x(logx)*

® & logx  Lloglogx)logx +1]
du
= gy = X(logx)*"*[1 + logxlog(logx)]

Thus % = x(logx)*"![1 + logxlog(logx)]

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

(i) x € (-1, 0)

Solution:

(i) Given sin™  (1-x?)
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— il w2 _
Let U = SIN 1 —X* and v = cosx.

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

We have U = sin™'y/1 — x2

By substituting x = cos 8, we have
u=sin"*,/1 — (cos@)2

= u=sin"1y/1 - cos28

= u = sin™! V/sin? 8 [.; 5in20 + cos2 = 1]
= u =sin*(sin B)

Givenx € (0, 1)

However, x = cos B.

= CosB€(0, 1)

=0¢c (D,g)

Hence, u = sin"*(sin 8) = 6.
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= U=Cos X

On differentiating u with respect to x, we get

du
o -1
I dx{cos X)
d “1gy 1
We know dx (cos™x) 1-x2
du 1
Tdx y1-x2
Now, on differentiating v with respect to x, we get
dv d
e E{cos 1x)
dv 1
dx  V1-x2
-
dv
We have, dx
1
du —
L wWi-x?
dv _ 1 du
p— 2 -— — =
1—x av
du 1 4
—=— X | —y1—x2 &
- dv 1—x2 ( X ) Thus, dv

(i) Given sin™  (1-x?)
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— ein-1. 7 — w2 _
Let U = SI 1—X% and v =cosx.

du
Now we have to differentiate u with respect to v that is find av.

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

We have U = sin™'v/1 —x2

By substituting x = cos 8, we get
u=sin"*,/1 — (cos@)2

= u=sin"1,/1 — cos28

= u = sin™! V/sin? 8 [.; 5in20 + cos2 = 1]
= u=sin(sin B)

Given x € (-1, 0)

However, x = cos B.

= CosBe(-1,0)
T
=0¢ (E,n)
Hence, u = sin"(sin 8) =t — 0.
= U =T1—Cos X

On differentiating u with respect to x, we get

du d

D S -1
= dx{n cos 'X)
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du d
- _ -1

= dx{"n) dx{cos X)

d

We know dx

du 0 ( 1 )
= —=0—|—
dx J1—x2

1

-1
cos X)) =— . i
( ) v1i-x? and derivative of a constant is 0.

du 1
Cdx (1 x2
Now, on differentiating v with respect to x, we get

dv d
_——=— -1
(cos™x)
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Now, on differentiating v with respect to x, we get

dv d
- — -1
= dx{cos X)
dv_ 1
dx  1—x2
d E
w &
We have dx
1
du 1 —x2
1—x2
du 1
—_— = —_ — 2
:}d‘v l—sz( 41 X)
_du_ 1
o
du
Thus, dv

5. Dif ferentiate sin~ (43:\;’1 _ 4:1:2) with respect to /1 — 422 if,
[

- o NGy we () (i 1t
(i) xe (—Zﬁ,zﬁ) (ii) = Zﬁ’z) (iii) xe (—2,—2\/5)
Solution:

(i) Let
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u = sin™(4xy1 — 4x2) AndV =V1—4xZ

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

We have U = sin™(4xy1 —4x7)
= 1 =sin"?! (-ﬂ:x-,fl — (2:{]2)

By substituting 2x = cos 8, we have

u = sin~! (2 cosB./1 — (cos E})E)
= u =sin~? (2 cosB/1— {CUSB)E)

= u = sin"*(2 cos8/sin?9) [+ 5in?0 + cos?8 = 1]
= u =sin™}(2 cos O sin B)
= u = sin"}(sin28)
1 1
Given xe (_ 242’ ﬁ)

cos8

X =
However, 2x = cos B = 2

cosB ( 1 1)
= El—,——

2 2v2 242
1 1
= cosB € (—EE)

5 (n 311)
—1 —_——
“\a73
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Hence, u = sin"*(sin 28) = m— 28.
= u=Tm— 2cos (2x)

On differentiating u with respect to x, we get

du d _1
du d d -1
®ax T ax VT gg2eosT (2]
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du d d -1
- —= &{nj — —[2cos™H(2x)]

du

== &{n) 2— [cos™1(2x)]

{ms 1x) =—

We know dx Vi 1-:2 and derivative of a constant is 0.

[ 1!1—{2:{2 ( )]
du 2

d
-~ & —(2x)]

du 2 -Zd{)]

= —=———|2—I(X
dx 1 —4x2l dx
du 4

= ——= ——{)
dx 1 —4x2dx

S®=1

However, dx

du 4 ‘1
= — = —
dx 1 —4x2
du 4

R

Now, we have V= V1— 4x?
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On differentiating v with respect to x, we get

dv_d

)

dv 1
= (1= N3
== dx(l 4x°)2

d
—(x®) = nx*?
We know dx )

dv 1 1.d
_— = _ 2 __1— —_ 2
= 2{1 4x°)z (1—4x°)
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dv 1 1 .d
T — av2ys 11 — a2
= 2{1 4x°)2 dx{l 4x%)
dv 1 ird d
(11— avy 5| — - 2
-2 =-a -’-I-X)z[dx{l) dx{-’-l-x)]
dv 1 d d
::'_:—[_{1)—4'—{){2)]
dx 241 —4x2ldx dx
ixn:]_nxn—l
We know dx N and derivative of a constant is 0.
dv 1
= —=———[0-4(2x*""
& vt )
dv 1 —8x]
5 —=———[-8x
dx 241 —4x?
dv_ 4x
dx  1-—4x2
d E
w - ®
We have dx
4
_du_ Toae
dv 44X
V1 —4x2 %_ 1
v x
du 4 x( w.f'l—xz) du .
dv  V1—4x? 4x Thus, & =
(ii) Let
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Lot = sin™(4xy1 — 4x2) andV=v1—4x?

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

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

We have U = sin_l(-fl-xmfl — "-I-XE)
= u = sin™? {4-){-,!1 — {2:{)3)

By substituting 2x = cos 6, we have

u = sin™? (E cos B W}

= u =sin? {2 CGSBW}

= u = sin"*(2 cos@/sin2 9) [ §in2 + cos20 = 1]
= u=sin"}(2 cos 8 sin 8)

= u =sin(sin28)

Given "~ © (iii)

cos8

X =
However, 2x = cos 6 = 2

cosB (1 1)
= €

2 272’2
oc(=1)
= cos0 e [—,
V2
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=0c (D,g)

i
= 20¢ (D,E)

Hence, u = sin"*(sin 28) = 28.
= u = 2cos }(2x)

On differentiating u with respect to x, we get
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du d
- -1
= = dx [2 cos™(2x)]

du d

9 -1
g 2 = [cos™(2x)]

2 (cos1x) = ————

We know dx vi-x* and derivative of a constant is 0.

du 2[ 1 d 2 )]
e il /) R——— .

dx J1 - (2x)2dx

du 2 rd 2 )]
= —=——|—(2x

dx V1 — 4x? ldx

du 2 '2 d ( )]
= —=—— |2 —(x

dx V1—4xzl dx

du 4 d
= —=———(x)

dx V1—4x2dx

d

However, dx =1

du 4

—=———x1

dx 1 —4x2

du B 4

dx 1 —4x2

d_v_ _ ax

We have dx  Vi-4&
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du du
W
We know that dx
. S
Jdu V1o
dv. __ 4
V1—4x?
du 4 1—x? du B L-x
= —=——X|— 2}_:_4' “\”
v JI-4x2 4x av L= 4X
du 1 du 1
S Tdv x
du_1 S=-
Thus, dv = Thus, v«
(iii) Let

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-11-differentiation/

€IndCareer

u = sin™(4x\1 — 4x?) AndV = V1 — 4x2,

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

We have U = sin ™ (4xy1 — 4x?)
= 1 =sin"?! (-ﬂ:x-,fl — (2:{]2)

By substituting 2x = cos 8, we have

u = sin~! (2 cosB./1 — (cos B)E)
= u=sin"? (2 cosB4/1— {6059)2)

= u = sin"!(2 cos8+/sin?9) [+ 5in?0 + cos?8 = 1]
= u =sin"}(2 cos O sin B)

= u = sin"}(sin28)

Given xe (_i B ii)

X
However, 2x =cos 6 = 2

cosB ( 1 1)
= El——,——

2 2" 22
= CO0S eEl—1l, ——
V2
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1
= c0s0 ¢ (—1, ——)

V2
5 (3T[ )
= 0be T,T[

3
= 20¢ (— .'ZT[)
2
Hence, u = sin"*(sin 28) = 2t — 286.

= u=2n— 2cos }(2x)

On differentiating u with respect to x, we get

du d
_ — _ -1
=~ [2m — 2 cos™(2x)]
du
o o -1
= = ix (211) [2 cos~H(2x)]
du d d
9 9 -1
= = 2 dx{n) 2 dx[cus (2x)]
We know dx {cos X)=- v1-x? and derivative of a constant is 0.
{ )]
[ 11— {EX 2dx
du 2 d 2 )]
= — = — | — X
dx /1 —4x2Zldx
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du_ 4
Tdx T V1o 4x2
d_v__ dx
We have dx  Vi-4&
4 du
S-F
We know that dx
du 2 [Ed ( )]
= —=—|2—(X 4
dx 1—4x?l dx —
du T _ax?
du 4 d{) dv 4x
= — = — .
dx \.fl—-fl-xzdxx V1 —4x2
=1 du 4 V1—x2
[L‘( —_—_—m—_— —_—
However, = & Vi—ae X .
du 4 L d L
dX — 2 e T = —
Vv1—4x dv X
_du_ 4 du 1
"dx_\,r‘l_q.xz Thus,gz_;
vl—l—mi—l 2x

),if —l<xz<l, z#£0.

14 x2

) with respect to sin™! (
T

6. Dif ferentiate tan™! (

Solution:
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1+x*-1

u=tan_1(—) = '—1(2"‘)
x and ¥~ \Ta),

Let

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

_ 1+x2-1
o =t (222)

We have

By substituting x = tan 8, we have

A (1,*1 + (tanB)2 — 1)

tanB
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1- cns(z xg)

sin (2 X g)

But, cos20 =1 — 2sin’8 and sin 28 = 2 sin B cos 8.

= 1 =tan~?!

2 sinzg
2 smE cosi
. B
smi
= u=tan | —5
cnsi
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B
-£<(3D)

8\ 8
u=tan-? (tan—) ==
Hence, 2 2

lta .
= u=—tan " x
2

On differentiating u with respect to x, we get

du d /1 )
—=—(—tan‘ X)

dx dx\2
du 1d
— =——1(13 -1
S zax e
= _1( B) L (tan~1x) = —
= u=tan tani We know dx T 14x®
Given—1<x<1=x¢€(-1,1) z}%_lx 1
dx 2 1+x2
However, x =tan 8
du 1
= Tan B e (-1, 1) & 2014 x9)
T
=0ec|——,— g 2x
( 4 "'1') Nﬂw,wehavev_sm (1+x2)
8 m T
—€|l—=.= By substituting x = tan 6, we have
=>EE( 8’8) v 8
2tanB
— -1 E —E = i _1(—)
Hence,u_tan (tanz)_z V=S 1+ (tanB)2
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_ 1( 2tanf )
= v = sin

1+tanZf
= v =sin"! zta“E
o seczE [ sec’8 —tan’B = 1]
51118
= v =sin™! msB
cnsEB
. sin @
= v = sin 2 X X cos’ 0
cosB
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sin @

= v =sin"?! (2 X X CDSEB)

cosB
= v = sin"3(2sinBcosB)
But, sin26 = 2sinBcosb

= v = sin"*(sin28)

e(-33)=20¢(-33)

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

0
However,

= v = 2tanx

On differentiating v with respect to x, we get du _ &
v d . We have dx
= &{2 tan~ ' x) 1
du 2(1+x2)
=}-E= Zi(tan_lx) dv 2
dx dx 1+x2
4 (tan~1x) = du 1 1+x?
We know dx 1+x2 =>E= 2015 x9) X 5
= E =2 X ! du 1
dx 1+x2 dv 2
v_ 2 du_1
dx 1+x? Thus, dv 4
du 1
dv 4
du_ 1
Thus, dv 4
7. Dif ferentiate sin” ! (2:1:\/1 — :132) with respect to sec” ! (;
V1 — a2

(i) x € (0, 1/V2)
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(i) x € (12, 1)
Solution:

(i) Let

DS //WWW acaree

ation/
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u=sin"}(2xv1—x2) 5 gV = sec™ (w&)

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

We have U = sin™(2xy1 —x2)

By substituting x = sin 8, we have
u=sin"? (2 sin@ m)
= 1 =sin"?! (2 sin Bm)

= u = sin"!(2sin 8 /cos28) [+ 5in?0 + cos?8 = 1]
= u = sin"}(2sinBcosh)

= u = sin"}(sin28)

-1 1
V = 5ecC ( )
y1-x%2

Now, we have

By substituting x = sin 8, we have

1 1
Yo (-.."1 — {sinﬁjz)

(==
=v=35eC" | —
1—sinZ0
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(==
= vVv=s8eC | ———
1—sinZB

1

— eppe—1
V= sec (1..' cuszﬂ) [+ sin?B + cos®0 = 1]

= v = sec 1(sech)

Given xe (D%)

However, x=sin B

. 1 du d
= sinB € (D, E) = e EE(sin_lx)
T A i1y — L
=0¢ (B’E) We knouw =lK{sm X) L
m du 1
=20 10,— = —=2x%
( 2) dx 1 —x2
— cin~Lfc _
Hence, u = sin"(sin 20) = 26. du 2
= u = 2sin{x) Tdx J1—_x2
On differentiating u with respect to x, we get Be (ﬂ E)
We have " 4
du d _—
ax E(E sin™" x) Hence, v = sec }(sec B) = B
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We have Oe (D'E)

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

dv d

e &{sin_l X)
i . 1 _ 1
We know dx (sin™"x) = Vi—xZ
dv 1
Tdx Vi-x2
“_g
dv v
We have dx
2
N du _V1-—x?
dv 1
1—x2
du 2
— = Xy1—x2
dv 1—x
du du _
gy 2 Thus, av
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u=sin"*(2xv1 —x2) 5 gV = sec™ (\-"%)

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

We have U = sin™(2xy1 —x2)

By substituting x = sin 8, we have

By substituting x = sin B8, we have

u=sin"? (2 sinB./1 — (sin[-})?)
= u =sin"? (2 sin®,/1 — sin? Et)
= u = sin"}(2sin8+/cos?0) [+ sin?0 + cos?8 = 1]

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

= u = sin*(sin28)

-1
vV = sec ( )
Now, we have Vi—xZ

By substituting x = sin B8, we have

V= sec‘l( L . ) )
41— (sinB)2 Given X € (E 1)

1
= v =sec ! (—) However, x = sin 0
v1—sin?8
1
inf e |—.,1
=:-v=sec‘1( = ) = s ( ’ )
Jeos28/ [+ sin?0 + cos?0 = 1] V2
1 =0¢€ (E E)
=v= sec‘l( ) 42
cosB
B (E n)
= v = sec”!(sech) = 20¢€ 2’
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Hence, u = sin"*(sin 28) = t—26.
= u=T1— 2sin"3(x)

On differentiating u with respect to x, we get

du ( 5 )

- 0x m—2sin"'x
du

= E(Tr)— —(2sin™1x)
du

== &{T[) 2—(5111 1x)

1

We know dx {sm 'x) = Vi—= and derivative of a constant is 0.
du —0_2

= e X —

_ du_ -2

Tdx (1-—x2

We have Be (4 z)
Hence, v = sec (sec B8) =8

= v =sin"x

On differentiating v with respect to x, we get
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2
dv d, | Qv Vi-x?
el &(sm X) dv 1
1—x2

i{sin‘lrncj =2

We know dx 1I-x* % _ 2 % ﬂ
dv 1 Y V1-x

Tax 1—x2 _._E=_

. au dv

w o ® o
We have dx Thus, dv

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

Solution:
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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)**

= Logu=(sin x) X log (cos x) [~ log a™ = m % log a]

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

du

%~ — [sinx x log(cosx)]

—{10gu) X —
We know that (uv)’ =vu’ + uv'

d du d o d
= (logu) x — =log(cosx) E{sm:{) + sinx — [log(cosx)]

dx
We know d_t( 0gX )__ (SIHX = COSX
x5 = log(cos) +[1d{ y
:}uxdx og(cosx) X cosx + sinx = COSX
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L2 og(cosx) +sinx| = (cosx)|
= X5 = log(cosx) X cosx + sinx | — COSX
1du sinx d
= cosxlog(cosx) + p— (cosx)
2 _ cosxlog(cosx) + tans— (cosx)
= gy = cosxlog(cosx nx o (cosx
We knouy ax {msx) = —sinx
1du
= cosxlog(cosx) + tanx (—sinx)
ldu 1 ta .
=gy = 0S¥ og(cosx) —tanxsinx

But, u = (cos x)5"¥
1 du
=
(cosx)sinx dx

du

T (cosx)"™*[cosxlog(cosx) — tanx sin x]

Now, we have v = (sin x)*“**

= cosxlog(cosx) —tanxsinx

Taking log on both sides, we get

Log v = log (sin x)***

= Log v = (cos x) % log (sin x) [+ log a™ = m X log a]
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On differentiating both the sides with respect to x, we get

dv
dx  dx

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

d dv d d
= E{lngu) X = log{sm:{)&{ms:{) + cnsx&[log{smx)]

—(lngv) X — = —[cosx X log(sinx)]

We know dx{ OgX X) = {CDSX) = —3sinx

1 dv _ _ 1 d
= X — = log(sinx) X (—sinx) + cosx [mﬁ(smx)]

dx
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1 dv 1 d
=3 X o log(sinx) x (—sinx) + cosx [m&{smx)]
1dv cosx d
= T sinxlog(sinx) + m&{sm)ﬂ
1dv d

> o= sinxlog(sinx) + cotx (sinx)
i{simc) = COSX

We know dx B

1dv
== sinxlog(sinx) + cotx x (cosx)
Ldv_ log(sinx) + cot
= C g = sinxlog(sinx) + cotxcosx
But, v = (sin x)®=*
1 dv B inxlog(sinx) + cot
= S0 o dx — sinxlog(sinx) + cotxcosx
dv

T (sinx)®°**[— sinxlog(sinx) + cotx cosx]
du du
L_g

We have dx

du (cosx)s™*[cosxlog(cosx) — tanxsinx]
dv  (sinx)ees*[—sinxlog(sinx) + cotx cosx]
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~du (cosx)™*[cosxlog(cosx) — tan x sin x]
“dv  (sinx)cesx[cotx cosx — sinxlog(sinx)]

du [cusx}Smx[cusxlug[cusx}—tanx sin x|

Th us, dv (sinx) “% X [cotx cosx—sinx log(sinx)]

1— x?
14+ a2

2x
14+ x2

9. Differentiatesin_l ( ) with respect tocos ! ( ) LifF 0 < xe < 1.

Solution:
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u= sin_l( 2x ) v =cos™! (1_xz)
let ™ 1+x2/ and 14x2/,

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

1 2
11 = 511
1+x2

We have

By substituting x = tan 8, we have

) _1( 2tanB )
u=sin""‘|{—
1+ (tanB)2
_ _1( 2tan® )
= = -
u=sm 1+tan2@
| 2tanB
= u=sm (seczﬂ) [+ sec’® —tan’0 = 1]
sin B
2 X —=
= u=sin"t —:(L:os[-]
c0s20
_— sin 6 5
= u = sin (Ex—xcos B)
cosB

= u=sin"}2 sin B cos 8)
But, sin 26 =2 sin 6 cos O
= u=sin"}{sin28)

Given0<x<1=x¢€(0,1)
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However, x =tan 8

=tan B e(0, 1)
=0€c (Dg)

= 20 ¢ (ﬂg)

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

DS //WWW acaree
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= u=2tanx

On differentiating u with respect to x, we get

du d
o -1
. dX{Ztan X)
du d
9 -1
== de{tan X)
d ~14) _
We know dx tan™" x) 1+x2
du . 1
== — =
dx 1+x2
du_ 2
dx 1+x2

v = cos™! (1_xz)
Now, we have 1+4x2

By substituting x = tan 6, we have

. (1 — (tan e)z)
V = COS e —

1+ (tanB)2

,f1—tan®®
= = -
V= cos 1+ tanZ6

1—tan? E)
sec2@ /[ sec’® —tan’B = 1]

= V= cos‘l(
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L 1 tan® 0
= V = C0S —
sec2f® sec?b
. sin® @
— -1 __cos?0
= V = C0S 1 1

cos?B cos?B
= v = cos {cos?0 — sin’B)

But, cos28 = cos*8 — sin’0
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= v = cos *(cos28)

However, Oe (ﬂ’g) =20¢ (D’ T_zr)

Hence, v = cosY(cos28) = 28
= v =2tan x

On differentiating v with respect to x, we get

dv d
& = E(E tan™t X)
dv d
== EE(tan_lx)
d 1. _
We know dx tan™*x) = 1+4x2
dv 5
[E— w
= dx 1+x2
dv 2
dx  1+x2
L . @ _ 2 1+x?
d—: = -3_5} dv 1 +x2 2
We have dx
du
2 dv
du  T+x2
= — = du
2 @
dv 1 +x2 Thus, dv
Solution:
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1+ax

Ec) andV=V1+a%x?

Lot 1= tan™! (

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

0= T.ElIl_l {1+zuc)

1-ax

We have
By substituting ax = tan 8, we have

1+ tanﬁ)

u=tan! (—
1—tanb

T
tang +tan B

= u=tan"?

1-— tangtan[-]
T tanA+ tanB
=tan !(tan(—-+6 [t A+ B) =
= U an ( an(-flr )) an( ) 1 —tanAtanB
T
=10 =—
4
T
Su=,+ tan™!(ax)
On differentiating u with respect to x, we get
du dm
o — -1
i dx[4‘+tan (ax]]
du d ,m d
R - -1
»— = dX(ﬂf)Jr = [ran™ @x)]
d 1.y __1
We know dx (tan™x) = 1+x% and derivative of a constant is 0.
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du 1 d

:}g 1+ azxz[ _{X)]

du a {)
= — = _
dx 1+a%x?dx
We knc:-wdx{ x)=1
du a L
T dx  1+azxz
du a
Tdx 1+ a2x?

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

On differentiating v with respect to x, we get

dv d

- 4 ()

dv d
— 2
= —{1+ax)z
WEknowiw x%) = nx""*
dv 1
- _ = 2,2 2.2
= 2(1+ax)z {1+ax)
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dv 1
- _ 2,2 2
= S =1+ 2% [ (D)+— (ax]]
dv 1
1) +a>— Xz]
~ dx 2\f1+azxz[ & x%)
We know dx x") =nx and derivative of a constant is 0.
dv 1
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= — = X
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du 1
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du 1
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Chapterwise RD Sharma
Solutions for Class 12 Maths :

e Chapter 1—Relation

e Chapter 2—Functions

e Chapter 3—Binary Operations

e Chapter 4—Inverse Trigonometric Functions

e Chapter 5—Algebra of Matrices

e Chapter 6—Determinants

e Chapter 7—Adjoint and Inverse of a Matrix

e Chapter 8—Solution of Simultaneous Linear Equations
e Chapter 9—Continuity

e Chapter 10—Differentiability

e Chapter 11—Differentiation

e Chapter 12—Higher Order Derivatives

e Chapter 13—Derivatives as a Rate Measurer

e Chapter 14—Differentials, Errors and Approximations

e Chapter 15—Mean Value Theorems

e Chapter 16—Tangents and Normals

e Chapter 17-Increasing and Decreasing Functions

e Chapter 18—Maxima and Minima
e Chapter 19—Indefinite Integrals
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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