Chapter : 10. DIFFERENTIATION

Exercise : 10A

Question: 1
Differentiate eac
Solution:

Formulae :

d , .
‘= (sinx) = cosx

d
'E[:l{}{)=k

Let,

y = sin 4x

and u = 4x
therefore, y = sin u

Differentiating above equation w.r.t. x,

LY _dy .E ............. By chain rule
dx du dx
d d d
E:i =4 (sinu) I (4x)
=cosu.4 ( a (sinx) = cosx &2 (kx) = k)
I » »
=cos4x .4
= 4 cos 4x

Question: 2
Differentiate eac
Solution:

Formulae :

d .
‘= (cosx) = — sinx

d
E (l{X)=k

Let,

y = cos 5x

and u = b5x
therefore, y= cos u

Differentiating above equation w.r.t. x,

dy dy d .

P A By chain rule
dx du dx
dy

_ d( )d p
“dx du %M 'dx( %)

=—sinu.5..ceees ( % (cosx) = — sinx & % (kx) = k)



=-sinb5x.5

= - 5 sin 5x
Question: 3
Differentiate eac
Solution:

Formulae :

4 _ 2
‘= (tanx) = sec®x

d
'E(k){):k

Let,

y = tan 3x

and u = 3x
therefore, y= tan u

Differentiating above equation w.r.t. x,

S _dy By chain rule

dx du dx

dy d d
“ %= du (tanu).ﬁ (3x)
_ 2 L4 — enp2 4a _
=sec?u.3 .o ( = (tanx) = sec’x & = (kx) = k)
=sec?3x.3
= 3 sec? 3x

Question: 4
Differentiate eac
Solution:

Formulae :
.2 (cosx) = — sinx
dx

. % (x") = n.x*?

Let,
y = cos x3
andu = x3

therefore, y= cos u

Differentiating above equation w.r.t. x,

S _ %y .E ............ By chain rule
dx du dx
dy d d
L il 3
“ %= (COSU)'dx (%)
o 2 . i ol i ny __ n—1
=—sinu .3x% ...ooonenel. ( = (cosx) = —sinx & = (x")=n.x )

= - sin x5 . 3x2



= - 3x2 sin x3

Question: 5
Differentiate eac
Solution:

Formulae :
d 2
‘= (cotx) = — cosec®x

. % (x") = n.x*?

Let,
y = cot? x
and u = cotx

therefore, y= u?

Differentiating above equation w.r.t. x,

A _ydu By chain rule
dx du dx
dy d . d
~—= — (u*).— (cotx
dg du (u?) dx ( )
— _ 2 e i ny __ n—1 i _ 2
=2u.(—cosec®x) coeereeennnn. ( = (x™)=n.x"1 & = (cotx) = — cosec x)

= 2 cot x .(- cosec? x)

= - 2cot x . cosec?

X
Question: 6
Differentiate eac
Solution:

Formulae :

d 2
o — =

= (tanx) = sec®x

. % (x") = n.x*?

Let,
y = tan3 x
and u = tan x

therefore, y= u3

Differentiating above equation w.r.t. x,

% = % .% ............ By chain rule
dy d d
i — = — 3 — t
dx du (u®) dx (tanx)
— 2 2 e i ny __ n—1 i _ 2
=3u® .5eCc*% oo, ( = (x™)=n.x"1 & = (tanx) = sec x)

= 3 tan? x .(sec? x)

= 3 tan? x . sec? x



Question: 7
Differentiate eac
Solution:

Formulae :

4 __ 2
‘= (cotx) = — cosec®x

|-

’% (Vx) =

w ]

24/
Let,

y = cotyx
and u =4x
therefore, y= cot u

Differentiating above equation w.r.t. x,

S _ %y .E ............ By chain rule
dx du dx
dy d d
n—= — (cotu).— (VX
dx du ( ) dx (Vx)
= —cosec’l .——= ..., ( 2 (cotx) = — cosec?x & = (Vx)
= dx ax V¥
1
- 2 g
= — cosec?yx
AW
-1
_ 2 [
= cosec?/x
24X v

Question: 8
Differentiate eac
Solution:

Formulae :

d _ 2
‘= (tanx) = sec®x

|-

= (V) =

w ]

24/
Let,

y =+/tanx
and u = tan x

therefore, y = /u

Differentiating above equation w.r.t. x,

A _dydu By chain rule
dx du dx
dy d d
»—= — (yu).— (tanx
dx du ( }dx ( )
_ 1 2 L4y L
=57 58X s ( = (Vx) =52
1

2
=——.58eCc"X
2ytanx

4 — gpc? )
& — (tanx) = sec®x



sec?x
2ytanx

Question: 9
Differentiate eac
Solution:
Formulae :

. % (x™) = n.x*?

- < (kx) =k
d
* a; (k)== 0
du dv
. = (U'+'V)'_ a;-F =
Let,
y = (5+7x)°

and u = (5+7x%)

therefore, y = u

Differentiating above equation w.r.t. x,

2 E.E ............ By chain rule

dx du dx

dy d  _ d

s (d d d , o n— d du | dv

=6.(° . (2 (5)+ = (79)) e (L Em=nxtes w+v) =2+ I
_ 5 .4 _ 4a _
= 6. (54+7%)5. (0+7) wervreen.... (+L®=08&< (kx) =k
= 42. (5+7x)°

Question: 10
Differentiate eac
Solution:
Formulae :

. % (x™) = n.x*?

y = (3-4x)°
and u = (3-4x)
therefore, y = u®

Differentiating above equation w.r.t. x,



,dy dy du

= By chain rule
dx du dx

dy_

“dx du U 'dx( X)

= 4 (4 a . . a4 _ -1 G _ du  dv
=5 @* . (2@ + 2 (—40) e LEm=nxtel@+v=24+T)

= 5. (3-4%)%. (0-4) wvvor..... (+Lm=08&< (kx) =k)

= -20 (3-4x)*
Question: 11
Differentiate eac
Solution:
Formulae :

. % (x") = n.x*?

d
'E[:l{}{)=k

-%(k)=0

dv

d du
& V) =+ o

Let,

y = (2x% - 3x + 4)°
and u = (2x2 - 3x + 4)
5

therefore, y = u

Differentiating above equation w.r.t. x,

dy dy du

et = L . By chain rule
dx du dx

dy

4L sk s
“dx  du " 'dx(X X+4)

d d d d 1. d du  dv
=5.(u)* '(E (2x%) + = (—3x) + = (4)) ............. ( = (x")=nx"1& = (u+v) = d—:+ d—i)

= 5. (2x2 - 3% + 4)%. (4%-340) rovo...... (+2 k0 =k& = ®=0)

= 5. (2x? - 3x + 4)* (4x-3)
Question: 12
Differentiate eac
Solution:

Formulae :

. % (x™) = n.x*?

d

’E(k){):k
d
'E[:l{)=0
du dv
‘d—(Ll'l'V)_E'l'E



Let,

y = (ax2 + bx + c)6
and u = (ax? + bx + c)
6

therefore, y = u

Differentiating above equation w.r.t. x,

d dy d .

P T By chain rule
dx du dx
dy

d d
S = -_— & _ 2
= W (u )'dx (ax“+bx +0)

_ d d d
=6.(u)* (& (ax?) + o (bx) + o [c))

5 d d - d du  dv
=6.(ax*+bx+¢)° . (ax>+bx+0) oo, ( — @& =nx"t&— (W+v) =T+ E)
= 2 5 d d
= 6. (ax2 + bx + ¢)5. (2ax+b+0) rvvvr...... ( L kx)=k&= (1) = 0)

Question: 13
Differentiate eac
Solution:

Formulae :
d (1) -1

o — |- = —
dx \x X<

. % (x™) = n.x*?

d
'E (l{X)=k
d
.E [:l{)= 0
du dv
e — (U+V)_E+ =
Let,
1

y= (x2—3x+5)3
Let, u = (x2-3x+5)3

Therefore, y = ﬁ

For u = (x2-3x+5)3
Let, v = (x2-3x+5)

Therefore, u = (v)3

Therefore, y = ia

v
Differentiating above equation w.r.t. x,

.dy dy du dv
Tdx | dudv dx

dy d

: (1) 4 2L (@ 3x+5
“dx  du \u 'dv(v) "dx (x X +5)

............ By chain rule



-1 d d d
ZF .BVE.(E (X2)+ & (-3X)+ & (5))

od 1 _—1 i ny _ n—1 i —E E)
............. ( ()— dx(x)_n'x &dx(u+v)_dx+dx

dx \x x2 '

=_—1.3(x2—3x+5)2.(2x—3+0) ............. ('.'i(kx)=k&%(k)=0)

(x%—3x+5)° dx

=m.(2){— 3)

. -3(2x-3)
C (x2—3x+5)*

Question: 14
Differentiate eac
Solution:

Formulae :

. % (x™) = n.x*?

O

Let,

32 — x2
V= a2+«

az —XZ

anduz

a?+x?
s y = \,'I'E
Differentiating above equation w.r.t. x,

,dy dy du
Tdx | dudx

2 .2
-'-ﬂ_i[w"ﬁ d (a x)

............ By chain rule

dx  du )E a? + x2

= i ({32+}:2)'%(32_x2} - {az_xz)'%{az+xz}) ............ ( i (E) _ M & i

24yu (aZ+x=)2 v (v)= dx

1 (az+xz}.(—2x] - {az—xz}.@x]
= ( (a2 +x2)2 ) ............. ( % (x*)=n.x""1 & % (k) = 0)
VaZ4x? ) )
= ———. 14X
2v/a? — x2 (a2 +x2)?
(a® + x?)V/2 —2a?
= .(2x).

—2a%x

1
(a2 —x2)1/2 (a2 4 x2 )2-5




—2a’x

Question: 15
Differentiate eac
Solution:

Formulae :

2 2

¢ 1 -sin“x = cos“x

d
‘= (secx) = secx.tanx
.2 (tanx) = sec?x

dx

Let,

Multiplying numerator and denominator by (1+sin x),

1+sinx 1+ sinx

Y= 1—sinx 1+ sinx

(1+sinx)?2
1 — sin2x

— .
= f@ ................ (1 - sinx = cos?x)
COE"X

1+ sinx

COSX

1 sinx

" COSX COSX
y =secx + tan x

Differentiating above equation w.r.t. x,

b _d +t
S (secx + tanx)
dy d d
= o (secx) + o (tanx)
2 .4 d 2
= secx.tanx + 5ec®X cooeeeeennnn. ( = (secx) = secx.tanx & = (tanx) = sec x)

= secX (tanx + secx)
Question: 16
Differentiate eac
Solution:

Formulae :
.2 (cosx) = —sinx
dx

. % (x") = n.x*?



e 2 sin X. cos X = sin 2x

Let,

y = cos? x3

and u = x>

2

therefore, y= cos“ u

let, v=cosu

therefore, y= v2

Differentiating above equation w.r.t. x,

,dy _dy dv du

= — — s By chain rule
dx dv du dx

dy d . d d

‘I w Vg (oW g )

— — 2 i ny __ n—1 i PR
=2v.(—sinu).3x% ..o ( = (x")=n.x"1 & - (cosx) = smx)

= —2cosu .sinu.3x?

=— sin2u.3x? ............. (~ 2sinx.cosx = sin 2x)
= — sin2x?.3x%?

Question: 17

Differentiate eac

Solution:

Formulae :
d

‘= (secx) = secx.tanx
X

. % (x™) = n.x*?

Let,

y = sec3 (x2+1)

and u = x2+1
therefore, y= sec u
let, v=secu
therefore, y= v3

Differentiating above equation w.r.t. x,

.dy dy dv du

T S i e, By chain rule
dx dv du dx

dy d . d d |
R dv (v )'ﬁ (secu).ﬁ (x*+1)
=3v? (secu.tanu).2X ............. ( % (x") =n.x*1& % (secx) = secx.tanx)

= 3sec’u .(secu.tanu).2x
= 6x.sec’u .tanu

=6x.sec(x*+ 1) .tan(x*+ 1)



Question: 18
Differentiate eac
Solution:

Formulae :

d .
‘= (cosx) = —sinx

|-

’% (Vx) =

w ]

24/
- < () =k
Let,

¥y = \;m
and u = 3x
therefore, y = +/cosu

let, v=—cosu

therefore, y = /v

Differentiating above equation w.r.t. x,
_dy _dy dv du

= — — s By chain rule
dx dv du dx

dy d d d
—~ = — (W).— —(3
dx dv (\“V) du (cos ) dx[: X)
1 . d 1 d
N WAy 1d _
2ﬁ.( sinu).3 ... ( - (’”X)_zﬁ’dx (cosx) =
—3 sinu
2 “Jcosu
—3 sin3x
T2 "\cos3x

Question: 19
Differentiate eac
Solution:

Formulae :
.2 (sinx) = cosx
dx

. % (x™) =n.x"1

- (ke) =k

Let,

y = {sin2x

and u = 2x
therefore, y = {/sinu
let, v=sinu

therefore, y = 3y = v3/2

, d
—sinx & = (kx) = k)



Differentiating above equation w.r.t. x,

d dy dv du .
P By chain rule
dx dv du dx

dy d, . d d
A A VE S P

== v (V )'du (sin u)'dx (2x)
= %v‘”a (cosu).2 ............. ( % (x*) = n.x** ,% (sinx) = cosx & % (kx) = k)
_ 2 cosu
T3 y2/3

2 cosu

Cos 2X
(sin 2x)2/3

Question: 20
Differentiate eac
Solution:

Formulae :

4 __ 2
‘= (cotx) = — cosec®x

dx 2
d
= (k)=0
du dv
a— (U'+'V) EE—F a;
Let,

v =1+ cotx
andu = 1+ cotx
therefore, y = /u

Differentiating above equation w.r.t. x,

2o =£.E ............ By chain rule
dx du dx
dy d d
n—= — (Yu).—(1+ cot
dx du [\’ u) dx[: cotx)
1 d d 1 du dw
= — — — o 1"_ = — — = — —
M.(dx(lﬂd (cotx)) ............. (LR =al@in=24+ )
N %)
=—————— (00— cosec<x).
241+ cotx
—1 cosec?x
2 1+ cotx

Question: 21
Differentiate eac
Solution:

Formulae :



d
‘= (cosecx) = — cosecx. cotx
X

. % (x™) = n.x*?

Let,
3 1
¥ = Ccosec 2

1
andu= —
X

3

therefore, y= cosec® u

let, v = cosec u

therefore, y= v3

Differentiating above equation w.r.t. x,

d dy dv du .
P By chain rule
dx dv du dx

dy d . d d(l)
T T V)'ﬁ (cosecu).ﬁ

Xz
2 d -2
=3v .(—cosecu.cotu).dx (x™%)

.- i ny _ n—-1 i — )
............. ( = (x")=n.x"""& - (cosecx) = — cosecx. cotx

= 3 cosec?u . (—cosecu.cotu).(—2x"3)

= 3 cosec®u. cotu (2 é)

6 a1 1
= 3~ Cosec (;).cot (E)
Question: 22
Differentiate eac
Solution:

Formulae :

d , .
‘= (sinx) = cosx

E

‘% (Vx) =

M

24/

. % (x™) = n.x*?

Let,

y = +/sinx3
and u = x3
therefore, y = Vsinu
let, v =sinu

therefore, y = /v

Differentiating above equation w.r.t. x,



.dy dy dv du
Tdx | dv dudx

dy d
w—= — (yv).— (sinu).— (x?
dx dv(‘“}d (sinw). 30 9
1
= .(cosu).3x?
v
d 1 d d
e ) — — 2 ny _ n—-1 ) ; _
............. ( ™ (Vx) o n (x%) = n.x"" & — (sinx) cosx)
~ (cosu).3x?
= .(cosu).3x
2vy/sinu
3, cosx?
=—x2.
2 y/sinx3

Question: 23
Differentiate eac
Solution:

Formulae :

d , .
‘= (sinx) = cosx

d 1
d
.E(I{X)Zk

. % (uv) = u.i (v) + V.% (u)
Let,

y = VX sz

and u = x. sin x

therefore, y = /u

Differentiating above equation w.r.t. x,

WY .E ............ By chain rule
dx du dx
dy d

d
a— = — (Vu).— i
== du (\, u)'dx (x.sin x)

1 d . . d
== (XE (sinx) + sinx.— (X))

............. (LR =-Zat @) =ut®M+ v W)

1 . d d ..
= (x.(cosx) +sinx. (1)) ............. ( - (kx) = k& = (sinx) = cosx)

(x.cosx + sinx)
2yx.sinx

Question: 24
Differentiate eac

Solution:



Formulae :

4 —_ 2
‘= (cotx) = — cosec®x

dx 2
Let,
y = [cotyx
And gy = ,”&

therefore, y = \/cotu
let, v=cotu
therefore, y = /v

Differentiating above equation w.r.t. x,

d dy dv du .
P By chain rule
dx dv du dx

dy d d d
a—= — [v).— tu).— (VX
dx dv (\“V) du (cotu) dx (Vx)
1
=—— (—cosec®u).—
24V VX
d 1 d
L4 ey 1o d - 2
............. ( - (Vx) = &% n (cotx) = — cosec )
1 1
2
= .(— cosec?u).—
2+/cotu ( ) VX
1 1
- - 2 %)
= (— cosec?yx)
24/ cotyx 2yx
— cosec?yx

" 4y cotya
Question: 25
Differentiate eac
Solution:

Formulae :
d 2
‘= (cotx) = — cosec®x
X

. % (x™) = n.x*?

Let,
y = cot3 x2
and u = x2

therefore, y= cot3 u
let, v =—cotu
therefore, y= v3

Differentiating above equation w.r.t. x,



.dy dy dv du
Tdx | dv dudx

dy d . d d
R dv (v )'ﬁ (cotu).ﬁ (x%)

............ By chain rule

=3v? . (—cosec’u).2X ...coc...... ( % (x") =n.x*1& & (cotx) = — coseczx)
= 3cot®u .(— cosec?u).2x

= — 6x.cot?u .cosec?u

= — 6x.cot?(x?) . cosec?(x?)

Question: 26

Differentiate eac

Solution:

Formulae :

d .
‘= (cosx) = —sinx

d , .
‘= (sinx) = cosx

Let,

y= cos[shnm
andu=ax+b
therefore, y = cos(sinyu)
let, v = y/u

therefore, y = cos(sinv)
let, w =sinv

therefore, y = cosw

Differentiating above equation w.r.t. x,

dy dy dw dv du

S E T s By chain rule
dx dw dv du dx

dy_

d d d d
= — Ty, — i J— ) —
= dw (-:-:}sm).ldV (smv).du (v u)'dx (ax + b)

= (—sinw).(cosv). (Zx,i"ﬁ) : (% (ax) + % (b))

= (—sin(sinv)).(cosvu). (Zﬁﬁ) (a+0)

= (—sin(sinyu)).(cosvax + b). (ﬁ) (a)
v



(— a.cosvax +

Question: 27
Differentiate eac
Solution:

Formulae :

d
‘= (cosecx) = —cosec X.cotx

. % (x") = n.x*?

\ "

"o (V) =

y

o M
=

'—[:Ll“rV) —_{ E

Let,

y = e @D
andu=x3+1
therefore, y = y/cosecu
let, v = cosecu

therefore, y = \/v

Differentiating above equation w.r.t. x,

.dy dy dv du
Tdx | dv dudx

dy d d d
R 2
== dv (\,v}.du (cosec u)'dx (x*+1)
1 d d
N (— cosecu. cotu). (— xH+ — (1))
Vv
............. ( = (cosecx) = —cosecx.cotx ,— (Vx) =
1 3 3 2
= > Tcosecy’ (—cosec(x® + 1).cot(x*+ 1)).(3x* + 0)
v

............. ( % (x®) = n.x“‘l)

1
B 2,/cosec(x® + 1)

—3x?

= yJcosec(x3 + 1) .cot(x*+ 1)

Question: 28
Differentiate eac
Solution:

Formulae :

* (2sina.cosb ) = sin(a +b) + sin(a—b)

b
2vax + b ) (5111[511“ ax + ))
v

............ By chain rule

.(—cosec(x®+ 1).cot(x* + 1)).(3x?)



d , .
‘= (sinx) = cosx

d
= (kx) =k
du dv
= (U+V) = E-'- ™
Let,

y = sin 5X. cos 3x

y = — (2sin5x.cos3x)

p | =

y = - (sin(5x + 3x) + sin(5x — 3x)) ............ (- (2sina.cosb ) =sin(a+ b) + sin(a — b))

V= % (sin(8x) + sin(2x))

Differentiating above equation w.r.t. x,

_dy_d

T I (% (sin(8x) + 5111(2){)))

Cdy 1(:1 . d ., ) (__d __du dv)
i dxsmﬂx+ dxstx ............. rm (u+v) = dx+ =

1 a ., . d
= 5(8c058x+ 2C082X) coeeennnnn. ( - (sinx) = cosx & = (kx) = k)

=4c0s8X+ cos2X
Question: 29
Differentiate eac
Solution:
Formulae :

* (2sina.sinb ) = cos(a —b) — cos(a+ b)
. % (cosx) = —sinx

-%(l{x)=k

d du dv
co v = o

Let,

y = sin 2x. sin x

v = - (2sin2x.sinx)

v = - (cos(2x —x) — cos(2x+ X)) .coerrnnnn. (~ (2sina.sinb) = cos (a— b) — cos(a+ b))

[

y=73 (cosx — cos3x)

Differentiating above equation w.r.t. x,

dy d /1
T (E (cosx — cosBx))

.d}'_i(i _ 4 ) (..i _ _E_ﬁ)
f e = 5\ COSX dxcosBx ............. s — (u—v)



1

=3 (—sinx + 3sin3%) oueneeennn. (

L4

. d
= (cosx) = —sinx & = (kx) = k)

3 3 1
=_—-s8in3x — -sinx
2 2

Question: 30
Differentiate eac
Solution:
Formulae :

* (2cosa.cosb) =cos(a+b)+ cos(a—Db)

d .
‘= (cosx) = —sinx
d
= (kx) =k
du dv
— (Ll + V) E_'_ ™
Let,

y = cos 4X. Ccos 2x

1
y= 3 (2 cos4x.cos 2x)

y = - (cos(4x + 2x) + cos(4x — 2x)) ............. (- (2cosa.cosb ) = cos(a+ b)+ cos(a—b))

[

v = = (cos6x + cos2x)

]

Differentiating above equation w.r.t. x,

d d /1
d—i =& (E (coséx + COSZX))
LAy 1(d 4 L4 _ Gu_ dv
i 2(dxc-:)séx+ dxcoszx) ............. ( = (u+v) = o dx)
1 . . d , d
= 5(—6 sin6x — 2sin2x) ............. ( - (cosx) = —sinx & = (kx) = k)

= -3 sin 6x - sin 2x

= - (3 sin 6x + sin 2x)
Question: 31

Find

Solution:

Formulae :

2tanx .
= 5in2x
1+tan®x
1+tan®x
i = C0s2X

1—tan®x

.2 (sinx) = cosx
dx

.2 (cosx) = —sinx
dx

e 1+ tan’x = sec?x

Given,



C[1+x2
y = sin{ T—;

Putx =tana

Therefore, ? =sec?a.nnnnn... eq (1)
a
~ (1+tan®a
= sin| ———
y 1—tanZa
2
y = sin (cos 2a) ............. ( LN X _ cos Zx)
1—tan®x

Differentiating above equation w.r.t. a,

dy d

G- da (sin(cos2a))

= (cos(cos Za))i(cos 23) e ( % (sinx) = cosx)

= (cos(cos2a)).(—sin Za).i () [T ( % (cosx) = —sinx)

= (—2sin 2a).(cos(cos2a))

2tana 1+tan®a 1+tan®x 2tanx .
=-=2 dcos|l————) ooiinnnnne = C0s2X & = 5in2x
1+tanZa 1—tanZ®a 1—tan®x 1+tan®x

But, x =tan a

dy 2( 2x ) 1+x?
da 1=z )\ 12

R e R Gl Gy ) E— eq (2)

Now,

:1" ? :— ............ By chain rule

w8 (22 (cos Cfi ) — from eq (1) & eq (2)
= (22 (cos (BX)) s oo (+ 1+ tan’x = secx)

= (22)(cos(32)) 5 e (+ x = tana)

dy —4x 1+x?
Tdx (14x2)? oS\ 1 %2
Question: 32
Find

Solution:

Formulae :

. i (E) _ v.i(j l.l]—l.l.ij ()
de \w/ (v)?

d , .
‘= (sinx) = cosx

4 _ 2
‘= (cotx) = —cosec®x



. % (x") = n.x*?

Given,

sinx + x?

y= cot2x

Differentiating above equation w.r.t. x,

dy d (sinx+x?
dx  dx\ cot2x

d, . 2 . 5 d
_ coth.a{smx+x )— {smx+x }.a(coﬂx]
(cot2x)?

( (1) zw’-—;ﬁ(ug‘;:.—ﬁ v])

cot2x.(cos2x + 2x ) — (sinx +x? ).(— 2cosec®2x)
B (cot2x)?

.e i : — i ny __ n—1 i - 2 )
............. ( = (sinx) = COSX, (x™)=nx""1& = (cotx) = —cosec

4

(cos2x +2x)  (sinx+x?*).(—2cosec?2x)

cot2x (cot2x)?
. 2
(sinx + x? ). (sillzx)
=tan2x. (cos2x+ 2x ) + 5
cos? x
sin?x

2 (sinx +x2)

=tan2x. (cos2x+ 2x ) + 5
cosZx

= tan 2x. (cos2x + 2x ) + 2sec?2x . (sinx + x?)

d
- E:i = tan 2x.(cos2x + 2x ) + 2sec?2x.(sinx + x?2)

Question: 33
If <
Solution:

Formulae :

sinx
L]

= tanx
cosx

du dv
mUV =R &
d
'E[:I{X)=l{
d
'E(l{)=0

e tan’x + 1 = sec?x
Given,

(cosx —sinx)

V= (cosx + sinx)

Dividing numerator and denominator by cosx,



(1 . sin};)
COSX

y= (1+ sinx)

COsX
_ 1-—-tanx ( sinx N tanx)
L ttamzx T " one
™ 1—tanx
V= tan|——X/J .cceeeeennnn. 3 =tfan|{——Xx
4 1+tanx

ax ax g

= sec? (Z-x). & (2=x) oo (+ < (tanx) = sec?x)

=sec? (T—x). (S(5) -2 @) ) oo (+fa-v=-2-3)
=sec? (x+2). (0= 1) e (+L () =k& < (=0

= —sec? (XJFB

- dy = —sec? (x+g)

dx
Now,
ng y?+ 1= —sec? (x+g) + (tam2 (x+9 + 1)
= —sec? (X+E) + (sec2 (X+E)) ............. (- tan®x+ 1 = sec?x)
=0
g+ yr+1=0

Hence Proved.
Question: 34
If <

Solution:

Formulae :

sinx
L]

= tanx

COSX

1+tanx ™
° =tan (X-ﬁ*z)

1—tanx

4 _ 2
‘= (tanx) = sec®x

d du dv
.E [:U+V)—E+ E

°%(l{x)=k

- S (K=0

Given,

(cosx + sinx)
V= (cosx — sinx)



Dividing numerator and denominator by cosx,

(e
(-2

1+tanx gsinx
= =tanx
X

y = tan(erE) ............. ( “tam—tan(er:D

1—tanx

Differentiating above equation w.r.t. x,

Yo an(x+])

= sec? (x+:) ( E) ............. ( — (tanx) = sec x)

= sec? (X+E) (di %GD ............. (-.-d— (u+v)= ?+ 31
=sec2(x+g) (140) e ( — (kx) k&—(k}—o)

= sec? (x+g

— = sec
Hence Proved.

Exercise : 10B

Question: 1
Differentiate eac
Solution:

() Lety = e¥*z = 4x

X
Formula : 87 _ o¥
dx

According to chain rule of differentiation

dyf dy dz
dx ~ dz dx
= (e**) x 4

= 4e%x

(ii) Lety = ez = -5x

X
Formula : 87 _ o¥
dx

According to chain rule of differentiation

dy dy dz

de dz dx
= (e x (-5)
= —be™>%¥

(iii) Let y =(e)x* z = x>



X n
Formula : m = p¥ ’@ =-n X Xn—l
dx dx

According to chain rule of differentiation
dy / dy dz
dx dz dx
= ((e)) x 3%’
=3x2(e)*
Question: 2
Differentiate eac

Solution:

(i) Lety =a%x z = 2/x

X n
Formula : 887 _ ox 80 _ o yn-1
dx dx

According to chain rule of differentiation

dyf dy dz
dx ~ dz dx

5 -2
= (E fr'c) ® [:E)
= F X Bx

(i) Let y =eVX z = X

X n
Formula : 87 _ ox ,w =qn xx"1
dx dx

According to chain rule of differentiation

dyz dy dz
dx dz dx
= (E""T")X (—XX_O'E‘)z (E\F"_()x ( 1 )
2 X \.&
eVx
T 2vx
(iii) Let y =g—2V* z = -2\/x
Formula : 80 _ ox 465 _ o in
dx dx

According to chain rule of differentiation

dy dy dz
de dzxdx

- 1 _ -
= (e ) x (—2 X 5 X x‘““) = (e7®*) x (
_E—Z I,E
-z

Question: 3
Differentiate eac

Solution:



(i) Let y =e®°*™* z = cotx

d(e*) — ¥ dcotx)

Formula : . = — COSEC2X
dx dx

According to chain rule of differentiation

dyf dy dz
dx = dz dx

= (e°°™) x (—cosec?x)
= — cosec?x e®otx

(ii) Let y =e~sin2x 7 = _gin 2%

Formula :

die®) a¥ d(sinx)

R = COSX
dx dx

According to chain rule of differentiation

dyf dy dz
dx dz dx

= (e752%) x (- cos2x X 2)
= (—2cos 2x) e~ Sin2x

(iii) Let y =gVsinx z = /ginx

d(e*) — ¥ d(sinx)
dx 'odx

Formula : = COSX

According to chain rule of differentiation

dyf dy dz
dx ~ dz dx
= (e”m) X (E X (sinx) 7% x cosx) = (e”m) X (71 a COSX)
2 2v/sinx
COSX —
e — E\FSID:{
2ysinx

Question: 4

Differentiate eac

Solution:

(i) Let y =tan(log x) z = log x

dx dx

According to chain rule of differentiation

dy dy dz
de dzxdx

= (sec?logx) X G)

sec? (logx)

X
(ii) Let y = log (sec x) z = sec X

disec x)

d
Formula : =secxX xXtanx, (1 gﬂ = lfx

According to chain rule of differentiation



1
= (—) (secx X tanx)
secx

=tanx
(iii) Let y = log (sin (x/2)) z = sin (x/2)

d(sin x) d(logx) 1
Formula : ——— = —e =
an COSX, ax XX

According to chain rule of differentiation

dy, _dy dz
de ~dz “ax

= (m) (cos (x/2) x %)

_ 1
=3 % cot (x/2)

Question: 5
Differentiate eac
Solution:

(i) Lety = log,x

— logb dleexw) _ 1/

Formula : log b = loga ' dx

log x
log 3

Therefore y =

According to chain rule of differentiation

~(iogs) )
1
- x(log3)

(ii) Lety = »—* z = X
Formula : %jj = a* (loga)

According to chain rule of differentiation

dy, _dy dz
de—dzxdx

=(27%) x (log2)(—1)
= —2"%(log2)
(iii) Lety = 3*~2 z=x

Therefore Y = 32 x 3%

According to chain rule of differentiation



=9(3%) x (log3)

Question: 6

Differentiate eac

Solution:

(i) Lety = log(x+i) z =x+i

n
Formula ; 40°8%) _ 1 dG&) _ o on-1
dx X dx

According to chain rule of differentiation

(ii) Let y = log (sin (3x)) z = sin (3x)

d(sin x) d(logx) 1
Formula : —— = — =
ax COSX, ax XX

According to chain rule of differentiation

dyf dy dz
dx ~ dz dx

1
- (sin (3}{)) (cos (3x) x 3)

=3 % cot (3x)
(iii) Lety = log(x + V1 +x2) 2 = x + 1 + x2

Formula ; 90eg®) _ 1 dG)

=n xx*1?
dx X dx

According to chain rule of differentiation

dyf dy dz
dx dz dx

1 i
=|—F——x 1+ (1+x?)"2x
(x+m1+x2) ( 2( ) )

) <A™

e
(e
(

1
X +4/1+ x2

><(1+ Tt

+
=

v

+ X

><(

)
Ty
)



1
- (7=
Question: 7
Differentiate eac
Solution:

Lety = ¢V*]ogx, z = ¢¥* and w = log (x)

Formula . d(ex] — e:\-.' ’dﬂogh’] — 1

dx dx X
According to product rule of differentiation

dy - % d'Wr
fdx—uxderzde

=T1 Vx L Vx 1
= [log (x) x (&%) x 5]+ [e™x 1]

-~ log(x) 1
=eV¥x + -
¢ [ 2\.& X]

- fxlog(x) 2
=e*"x><[¥ 8()+_
2% 2%

]

= 2++xlog(x)
=enx] 2X

]

Question: 8
Differentiate eac

Solution:

Lety = logsiny1 +x2, 2 = siny1 + x2

Formula : —d':“:“ ) dogx) _ 1
. :

COSX T ax | =

According to chain rule of differentiation

dy, _dy dz
de—dzxdx

1 1 1
—
=[———— | x[cosy 1+ x| X [-X——=x 2%
[sinx,’l+x2] [cosy ] [2 V1+x2

1
—
=[coty/1 +X2]X[-X——=x X
[ v ] [1 \.m ]
X 9
=q7cot+\!x——1
X" +1

Question: 9

Differentiate eac

Solution:

Lety = €2*sin 3%, z = e2¥ and w = sin 3x

die* d(sin x
Formula : 37 _ e* and diny) _ COSX
dx dx

According to product rule of differentiation

W kI
de—mxdx+zxdx




= [sin3x X (2 x e**)]+ [e**x 3 cos3x ]
=e?® x [2sin3x + 3 cos3x]

Question: 10

Differentiate eac

Solution:

Lety = e3¥ cos 2%, z = e3* and w = cos 2x

dcosx)

4

X
Formula : = e* and = —sinx

According to product rule of differentiation

dy, _ .o, 9%, . 9w
fdx—uxderzde

= [cos2x X (3 x e¥¥)]+ [e®* x (—2sin2x) ]
= e¥* x [3 cos 2x — 28in2x]

Question: 11

Differentiate eac

Solution:

-5X and w = cot 4x

Lety =e *cotdx,z=e

dicotx)

F la : d(e®) X 2
ormula : ok e* and —Cosec x

X
According to product rule of differentiation

W kI
de—mxdx+zxdx

= [cot4x x (—5e7>%¥)]+ [e™>* x (—4 cosec? 4x)]

= —e >* x [5G cot4x + 4 cosec? 4x]

Question: 12

Differentiate eac

Solution:

Let y = e*log (sin 2x), z = e* and w = log (sin 2x)

d(sinx)
— — = C08X
dx

X
Formula : 47 _ ox ,da"g"] =21 and
dx dx X

According to product rule of differentiation

dy, _ .o, 9%, . 9w
fdx—uxderzde

=[log (sin 2x) x (e*)]+ [e* x %X 2 cos2x]

sin 2x

2C082%

= e* x [log (sin 2x) +

]

sin 2x
= e* x [log (sin 2x) + 2 cot 2x ]
Question: 13

Differentiate eac

Solution:



Lety = log(cosec x— cotx), Z =(cosec X — cotx)

Formula :

d(cosecx) d(logx) 1 d(cotx) .

————— = —cosecxcotx, =—and = —C0sec“x
dx dx X dx

According to chain rule of differentiation

dy dy dz
de dzxdx

] x [-cosecx cotx — (—cosec?x)]

=

(cosec X — cotx)

] X [-cosecx cotx + cosec?x]

=

(cosec X — cotx)

=

X [cosec x(cosecx — cotx
(cosecx — cotx)] [ ( )]

= cosec X
Question: 14
Differentiate eac

Solution:

Lety = log(sec E + tan g), Z =(sec §+ tan g)

Formula :

d(secx) d(logx) 1 d(tanx)

——— =secxtanx ,——— =— and ——— = sec’x
dx dx X dx

According to chain rule of differentiation

dyf dy dz
dx ~ dz dx
] X [(sec > tan > x2) + (sec® = x )]
[ sec - tan - sec? =
(sec + tan 2) 2 2
 Ix Esec > (seck+ tan 3))
= [—s——] X% [=sec = (sec= + tan -
(sec% + tan %) 2 2 2
1 X
= _sec—
2 2

Question: 15
Differentiate eac

Solution:

X
L u=1+4e*,v=1—e%,z=1"2

Lety = ,
y 1-e¥ 1—eX

According to quotient rule of differentiation
Ifz="
v
du dv

dz _VXE—UXE
fdx_ V2




B (1—e¥) x(e¥) — (1+¢e%) X (—e)
B (1—-e%)?

_ex_e2x+ex+92x
T (1—e

B 2e®

TS

According to chain rule of differentiation

dy, _dy dz
de_dzxdx

1
2e¥

_ _1 14e¥yz L
N Ee (H-x) X [ =]

r 1
¥ 1485y 2 1
E ( 1 ) l [(1—@{12‘4

E}{
= I o1
[(1+ef)zx(1-e¥)" 2

_(1+e"]§ X (1—#]% *® (1-e¥)L

X l
| (L eem)a—emax 1)

e};
-

Question: 16
Differentiate eac
Solution:

¥4

Lety =

d(e*) _

dx

Formula : x

According to quotient rule of differentiation

Ify="=-

w

du_ o dv
de_

VE
(ef—eT)x (e¥—e7¥) — (e¥+e ) X (e¥+e™F)

(ex — e—x)z

3 (ex _ e—x)z _ (ex + e—x)z
(ex _ e—x)z
(eF—eT + et te ) (ef—eTF - ef—e™")

o (ex _ e—x)z

(a> —b?* = (a—Db)(a+b))



(29 (—2e7)

(ex — e—x)z

—4
Question: 17
Differentiate eac
Solution:
Lety = yeVsinx, z = x and w = gVsinx

die®) a¥ d(sinx)
dx = 7 dx

Formula :

= CO08X

According to product rule of differentiation

d}’ dz dw
=WxX —+ZX
de dx dx
] r— 1
=[eVsIn¥ 5 (1)]+ [xx eVsii¥ x — x X COSX
[ 1+ 2" \/sinx ]
- [+ xcosx]
2vsinx

Question: 18

Differentiate eac

Solution:

Lety = esin*sine¥, z = "% and w = sin e*

¥ .
Formula : d(e ]= a® d(sinx) = COSX

dx "odx

According to product rule of differentiation

dy, _ .o, 9%, . 9w
fdx—uxderzde

= [sine® x (e5* x cosx)] + [e5™* X cos e¥ X e¥ ]
= eI X[ (sine* x cosx) + (cose® X e¥) ]

= %% (¢¥ cose™ + cosxsine®)

Question: 19

Differentiate eac

Solution:

Lety = oV1=% (qnx ., Z = V1= and w = tanx

die®) a¥ ditanx)
d« " dx

Formula : 2

s5ec™x

According to product rule of differentiation

dy, _ .o, 9%, . 9w
fdx—uxderzde

—= 1 1 —=
= [tanx X (e“‘xz X5 X == X (—Zx))] + [V x sec?x]
Vv1—X

f 2
—Et'l ¥ X SECEX

V1—x2



Question: 20

Differentiate eac

Solution:
E‘x X
Lety = ,u=ge% Vv=1+cosx
l4cosx
X
Formula: 27 _ ex,M =—sinx
dx dx

According to quotient rule of differentiation

_ (1 +cosx) x (e¥) — (e") X (—sinx)
N (1 + cosx)?

_ e*(1 +cosx + sinx)

(1 + cosx)?

Question: 21
Differentiate eac

Solution:
Lety = x3e*cosx, z = x5 and W = e*cosx

dcosx)

die* .
Formula : % = e* and = —sinx

X

dw
dx

= [cosx x (e¥)]+ [e* X (—sinx) ] = e¥[cosx — sinX]

According to product rule of differentiation

= [e*cosx x (3x%)] + [x* x (e*[cosx —sinX]) ]
= e*x? X [3cosX + X COSX — X Sinx]

= e"xz(xcosx —XsinX+3¢cosx)
Question: 22

Differentiate eac

Solution:

Let y = g¥€©9%%, 7z = XC0S X

= —sinx

X d{cosx
=5 2 — e*and (—YJ

% = [cosx x (1)] + [x X (—sinx) ] = [cosx — xsinx] (Using product rule)

According to chain rule of differentiation

dy, _dy dz
de_dzxdx

= [e*%%¥] x [cosx — xsinX]



= "™ (cosx —xsinx)

Exercise : 10C

Question: 1
Differentiate eac
Solution:
Formulae :

-1
1-x2

y

2 (cos™x) =
dx

i) £ (kx) = k
dx

Answer :

Let,

y = cos™12x

and u = 2x

1

therefore, y = cos™"u

Differentiating above equation w.r.t. x,

W _ d—y.d—u ............. By chain rule
dx du dx
d d
*.d—::— . (cos™u) .— (2x)
-1

—2
T - (22
2
T Vi-ax?

W2
dx Vi—4x2

Question: 2
Differentiate eac
Solution:

Formulae :

1

1+x2

)L (tan1x) =
dx

i) = (x7) = n.x" 1
dx

Answer :

Let,

1,.2

y=tan"'x

and u = x2



therefore, y = tan™'u

Differentiating above equation w.r.t. x,

— e By chain rule

..i -1 _ 1 i ny __ n—1
............. (.dx(tan X) = &dx(x)—n.x )

1+x2

_ 2X
14 (x2)2

B 2x
T 1+ x¢t

, dy 2x

de  1tx*
Question: 3

Differentiate eac

Solution:

Formulae :

. d _1 1

1) — (sec™ %) = ——
) dx :: ) xVxZ -1

... d _ 1
i) dx (&) T oavx
Answer :

Let,
y = sec 14/x
and u = x

1

therefore, y = sec™"u

Differentiating above equation w.r.t. x,

dy _dy du . By chain rule
dx du dx

dy d ., d

" 3w (sec™tu) I (Vx)

3 1 1

=1 24/x

w4 1y 1 4 =L)
............. ( - (sec™x) = (Vx) =

1 1
_\& (\&)2_1'(2\&)

1
T 2VEAVxVE—1




1
B 2xvx—1

. dy 1

x—1

vty
Question: 4
Differentiate eac
Solution:
Formulae :

. d D 1
1) — —]
) dx (Sln X) y1-x2

ii) i (kx) =k

Answer :

Let,
X
i1
= sin (—)
y a
and u = =
a

therefore, y = sin"tu

Differentiating above equation w.r.t. x,

_&y du By chain rule
dx du dx

dy d . X

—= —(sin"u).—|-

dx du ( ) dx(a)

:
x yaZ—x2

=9

Question: 5
Differentiate eac
Solution:

Formulae :



1

1+x2

i) d% (tan™'x) =

ii) d% (logx) =i

Answer :

Let,

y = tan~! (logx)

and u = log x

therefore, y = tan"*u

Differentiating above equation w.r.t. x,

dy dy d .
n = By chain rule

dx du dx

dy d d
22 = — (an~tu).— (I

dx cluIC n~*u) dx(ong
B 1 1
T 1+4u?'x

L4 —1y 1 4 _1
............. ( ” (tan 'x) = = & ” (logx) x)
1 1

1+ (logx)? "X

1
T x {1+ (logx)?*}

, dy 1

Tax x {1+(logx)?)
Question: 6
Differentiate eac
Solution:

Formulae :

-1

4 -1y) —
D dx (COt X:] T 1

i) == (%) =&
Answer :

Let,

y = cot™! (&%)

and u = e*

therefore, y = cot™*u

Differentiating above equation w.r.t. x,

by _dy . o By chain rule
dx du dx
dy d
- t_l — e*-.'
dx ~ du T W gx &9
-1



1+ e
Ldy =

dx 1+a2%

Question: 7
Differentiate eac
Solution:

Formulae :
.od 1
i) = (logx) = -

1

1+x2

i) di‘\ (tan'x) =
Answer :

Let,

y = log(tan™1)
and u = tan'lx
therefore, y = logu

Differentiating above equation w.r.t. x,

dy _dy dw By chain rule
dx du dx
dy d d
— = — (1 .— (tan™?!
dx du(ogu) dx( n=x)
_ 1 1
Cu1+x2
............. ( 4 (logx) = 1& 2 (tan~'x) =
dx X dx
_ 1 1
~ tan~1x 1+ x2
_ 1
- (1+x2).tan"!x
L dy 1
. dr  (1+a2)tan—lx

Question: 8
Differentiate eac
Solution:

Formulae :

-1

N -1, —
D dx (COt X:] T 1

ij) & (x") = n.x™?!
dx




Answer :

Let,
y = cot™* (x?)
and u = x3

therefore, y = cot™*u

Differentiating above equation w.r.t. x,

= — By chain rule

_—3:«:2
1+x°

2

. dy —3x

dx  1+x®
Question: 9
Differentiate eac
Solution:
Formulae :

1
y1-x2

nd .

i) — (sin™'x) =
dx

.y d .

ii) — (cosx) = —sinx
dx

iii) sin’x+ cos?x =1

Answer :

Let,

y = sin"*(cosx)

and u = cosx
therefore, y = sin™*u

Differentiating above equation w.r.t. x,

_&y du By chain rule
dx du dx
dy d .
W —= —(sin""u).—(cosx
dx du ( ) dx( )
1
=——— . (—sinx)

N

41y 1 d o )
............. ( " (sin™*x) — & - (cosx) sinx

—x2




= ; (—sinx)

+ 1 — (cosx)?

=%.(—sinx) ......... ( sin’x+ cos’x = 1)
VEIn©x

=——.(—sinx)
sin x

Question: 10
Differentiate eac
Solution:

Formulae :

., od dv du
H—(uv)=u—+v —
dx dx dx
.oy d du dv
i) L utv)=Lg &
dx dx dx

1
1+x%

iif) diL (tan~'x) =
. d
iv) = (k)=0

v) < (x7) = n.x*?
dx

Answer :

Let,

y = (1+x*)tanx

Let, u = (14+x2) and v=tan'lx

therefore, y=u.v

.9y 2y 4
Tdx (1+x )'dx

d dv d
......... ( “(uv)=uZ+v —u)
X dx dx

(tan™'x) + (tan‘lu).% (1+x%)

. d d
.1+X2+(tan X){&(l)—F &(x )}

.4 1y — L g 4 _du  dv
............. ( - (tan~'x) = = & dx(u+v) = + dx)
=1+ (tan™1x)(0+ 2x)

............. ('.' di»; k)=0& d_i (x™) = n_xn—l)

X
=14 2xtan"'x

. &Y
,

=14 2xtan 1x
dx

Question: 11

Differentiate eac



Solution:

Formulae :

1

1+x2

)< (tan~'x) =
dx

yod 5

ii) — (cotx) = —cosec®x
dx

iii) 1 + cot®x = cosec?x
Answer :

Let,

y = tan™!(cotx)

and u = cot x
therefore, y = tan™'u

Differentiating above equation w.r.t. x,

— e By chain rule

11w .(—cosec?x)

" i -1 = = i = — 2 )
............. ( ” (tan™'x) = & ” (cotx) COsec*x

—cosec?x
14 (cotx)?

—cosec®x
—TEEEE (v 1+ cot?x = cosec?x)

cosec®x
=1

. dy
dx

Question: 12
Differentiate eac
Solution:

Formulae :
.od 1
i) = (logx) = -

.. d P 1
1) — = =
) dx (SIH X:] Vi—x®

iif) d% (x") = n.x"!
Answer :

Let,

y = log(sin™1x*)
and u = x*

therefore, y = log(sin™'u)



let, v = sin™!u
therefore, y=log v

Differentiating above equation w.r.t. x,

= — By chain rule

- 14 -1y
............. ( - (logx) = S (sin™'x) =

1 1 2
= pr—— ( e (X4)2)'4X

~osin~x* \y1—x8/" x

4x3
sin~1x* .41 —x8
. dy 4x?

Ydx  sin—ixt J1-x®
Question: 13
Differentiate eac
Solution:

Formulae :

-1

. d _1
1) — —]
) dx (COt X:] 1+x2

i) £ (x7) = n.x*1
dx

Answer :
Let,
y = (cot™1x?)?

and u = x2

therefore, y = (cot™*u)?

let, v = cot™'u

therefore, y= v3

Differentiating above equation w.r.t. x,

. dy dy dv du
dx dv du  dx

. dy d' a3 d -1 d' 2
= du (v )'du (cot u)'dx (x*)

= 3v? -1 2x
N1 +u2/

............ By chain rule

-1

l'i _1 —_
............. ( - (cot™1x) -~

1
z

V1-x

i ny __ n—1
& —~ (x) = n.x )

a _ -1
& - (x") = n.x" )



= 3(cot™u)?. (#‘12)2) 2%
—b6x

= (COt_ 1 [:Xz))z . m

_ —6x (co‘c‘llf:«:z))2
N 1+x*

dx 1+x*

Ldy —6x (cot_l(xzj)z

Question: 14
Differentiate eac
Solution:

Formulae :

1
1+x%

2 (tan~x) =
dx
o\ d 1
i) dx (&) - 2vx
.\ d X
iii) — (cosx) = —sinx
dx
Answer :
Let,
y = tan"*(cosv/x)
and u = x
therefore, y = tan™*(cosu)
let, v =cosu

therefore, y = tan™'v

Differentiating above equation w.r.t. x,

., dy dy dv du

= s By chain rule
dx dv du dx

dy d . d d

T T (tan V)'du (cos u)'dx (Vx)
1 . 1

=132 .If—51111.1).2—wE

1

% (tan-lx) = 4 — s 4 - L)
......... ( — (tan™'x) = —, —(cosx) sinx & — (Vx) "

1 . 1
T 1+ (cosu)? '(_Sm‘&)'z—\ﬁ
1

Y
- m '(_Sm\&)'foE

3 —sinyx
- 24/x (l + (cosﬁ)g)




. dy —sinyx
(R —2
dx 2\5(1+{cosv‘§} )

Question: 15
Differentiate eac
Solution:
Formulae :

1

y1-x2

nd .

i) — (sin™'x) =
dx

od 5

ii) — (tanx) = sec®x
dx

Answer :

Let,

y = tan(sin™'x)

and u = sin’!

X
therefore, y = tanu

Differentiating above equation w.r.t. x,

y_ . & e, By chain rule
dx du dx
dy d d
W—= — (tanu).— (sin"'x
dx du ( ) dx( )
1
= sec’u.
1—x2

.4 = sec’x& 2 (sin"x) = )
............. ( — (tanx) = sec®x & —(sin™'x) Newess

1

2 e —1
= sec?(sin 'x).
1—x?

sec? (sin™x)
Vv1—x?
J'J(J

. dy  sec®l(sin”
i —

da Vi-a®
Question: 16
Differentiate eac
Solution:

Formulae :

1

1+x2

i) d% (tan™'x) =
d

ii) = (\ﬁ) = rl,;
iii) d% (e%) = e

Answer :

Let,

tan "1 vx
y=¢€



and u = x
therefore, y = atantu
let, v = tan"tu
therefore, y = &V

Differentiating above equation w.r.t. x,

d dy dv d .
R A By chain rule
dx dv du dx

dy d d d
. = — W e tEl -1 —
dx dv (e%) du (tan™*u) dx (V}_X)

_v(l ) 1
_e'1+u2'2\f§

......... ( d% (tan~1x) = — iI:ex) =e*& d% (\ﬁ)

1+x2 ' dx

_etan_lu ( 1 ) 1
- N1+ (vx)") 2vx

=etan_l\p"§_( 1 )i
1+x/ 2%

etan 1k

T 2Vx(1+x)

tan~1x
, dy a

“dx 2vx i)
Question: 17
Differentiate eac
Solution:

Formulae :

1

y1-x2

= (sin"ix) =
dx

ii)d% (&)=;1§

iii) < (x%) = n.x*1
dx

Answer :

Let,

y = +/sin~1x?

and u = x°

therefore, y = /sin~1u
let, v = sin~!u
therefore, y = /v

Differentiating above equation w.r.t. x,



. dy dy dv du

= — e By chain rule
dx dv du dx

dy d N
Tdx dv (ﬁ)'du (sin u)'dx (x*)

=%.(ﬁ).2x

- (o)
S 2vsintu \J1- )2/ *

1 1
N Jsin‘l(xz)'(xfl—x‘j‘).x

X
B Jsin‘l(xz) (\fl —x"‘)
LAy x
Cax \.-'s:'n_l(xz]{\il—x"‘)

Question: 18
If <

Solution:

Given : y = sin~*(cosx) + cos™*(sinx)

d
To Prove : ¥ = —2
dx

Formulae :

1

Ld o,
i) — (sin!x) =
dx

y1-x2
os i -1 _ -1
ii) - (cos™'x) = —
oy d X
iii) — (cosx) = —sinx
dx

iv) 4 (sinx) = cosx
dx

v) sin’x+ cos?x =1

dv

od du
v1);l[u—l—v)-;+dK

Answer :

Given equation,

y = sin"!(cosx) + cos™(sinx)

Lets = sin"*(cosx) & t = cos™*(sinx)
Therefore,y =s + t......... eq(l)

I. For sin"*(cos x)

let u= cosx

1

therefore, s = sin™"u

Differentiating above equation w.r.t. x,



ds  ds d .
A== By chain rule
dx du dx

ds d
== (sin~'u) I (cosx)
1 .
=——— .(—sinx
T ( )
P O S 4 — _qi
............. ( ” (sin"'x) = — & ” (cosx) = smx)
1
= (—sinx)
1 — (cosx)?
=ﬁ.(—sinx) ......... ( sin’x+ cos’x = 1)
=——.(—sinx)
sin x
=-1
ds
ol —1 .. eq(2)

II. For cos X (sinx)

let u = sinx

1

therefore, t = cos™u

Differentiating above equation w.r.t. x,

dt  dt d .
= By chain rule
dx du dx

dt d d
_ -1 — faj
== d (cos™'u) I (sinx)
= COSX
— (cosx)

L4 1.y — Lo _ )
............. ( - (cos™'x) u’ﬁ&dx (sinx) = cosx

—
=]
=]
7
e

e

=—12.(cosx) ......... (» sin?x + cos?x= 1)
VCOSSX

= .(cosx)
SX

dy d

—=—(s+t

dx dx(s )

ds dt du dv
=d¥+a ......... ( d_(u+vj_a+d\')



Hence proved !!!
Question: 19
Prove that<

Solution:
To Prove : di{Zx tan™'x —log(1 + x?)} = 2 tan"!x
X

Formulae :

. d dv d
)= (Lv)=u=+v=

dx dx dx
1

1+x2

i) < (tan~x) =
dx

iii) diL (kx) = k

. d du dw
IV)E (u+v)= =t %
d
v)— (kx) =0
dx
o 4 n n—1
vi) —(x") =n.x
dx
..y o d du dv
vil) —(u—v)=———
) dx (u V) dx dx
Answer :
Let,

y = 2xtan"‘x—log(1 + x%)

Lets =2xtan"'x &t = log(1 + x?)
Therefore, y =s -t ......... eq(l)

I. For 2xtan~'x
letu=2x&v=tan"x

therefore, s = u.v

Differentiating above equation w.r.t. x,

ds dv du d dw du
S—=U—+V— ... ('.'—(u.v)=u—+v—)
dx dx dx dx dx dx
. ds

d d
N -1 1y,
S 2% I (tan™'x) + tan " 'x— (2x)

=2x.1+x2+tan‘lx.2
- “1y — 1 4 —
............. ( L (a9 = & = (ky) = k)
2x .
=1+X2+2tan X
& 2 2tanlx ... eq(2)




II. For log(1 + x?)
letu= (1+x2)
therefore, t = logu

Differentiating above equation w.r.t. x,

dt dt d .
ne—== By chain rule
dx du dx

dt d d

- -~ 2

%= du (Iogu).dx(1+x )

_1 (4 d .2 L4 _ Gu  dv
—u-(dx“”dx(‘"‘ )) ......... (- Ltn =242

......... (': di'c k=0& di (x®) = Il.Xn_l)

4

_ 2X
14+ x2

, dt 2x
dx 1+x2

Differentiating eq(1) w.r.t. x,

d d
e —}r = — (S — ‘t)
dx dx
S (P Y T
dx dx dx dx dx
= 4 2tanlx— —= ... from eq(2) and eq(3)
1+x2 +x
= 2 tan'lx
¥ _ 2 tan'x
dx

Hence proved !!!

Exercise : 10D

Question: 1
Differentiate eac

Solution:

To find: Value of sin? [ﬁ]

208

Formula used: (i) cos 8= 2 sin >

We have, sin’! [ J%]
. -1 2sir'|2 x
= sin —22

. - . X
= gin 1[ sin? E]



N
= sin [SIF‘IE}

X
==

Now, we can see that sin™? [ fl_czosx] = g

Now differentiating ,

Question: 2
Differentiate eac

Solution:

To find: Value of tan™* ( sinx )

1+cosx

Formula used: (i) sin 28= 2sin B8 cos 6

(i) 1 + cos B = 250522

We have, tan™! ( sinx )

1+cosx

1{ sinx
=tan —22)
2C05

2 X

2s5in; Coss
= tan 1 (72_2)
cos” =

= tan l(ﬂ%)
(

Cos

=tan ! (tan )

X
ﬁ_

Now, we can see that tan™* ( sinx ) _ X

1+cosx E

Now differentiating ,



Question: 3
Differentiate eac

Solution:

To find: Value of cot™* (ﬂ)

sinx

Formula used: (i) sin 28= 2sin B8 cos 6

(i) 1 + cos B = 2coszg

We have, cot™! (ﬂ)

sinx

sin 5
= cot ! ( cot g)
X
~2
Now, we can see that cot ™ (%)

Now differentiating,
X
e 3)
dx
1 dx
2 dx
1

2

A 1
ns) >

Question: 4
Differentiate eac

Solution:

To find: Value of cot™* ( 1+C°5X)

1-cosx

2

X

Formula used: (i) sin 28= 2sin 8 cos B

(i) 1 + cos B = 2':0522

We have, cot™! ( fﬂ)
1-cosx

ot j1+cosx j1+cosx
=

1-cosx ./14cosx



(1 (1+cosx)?
- 1-cos?x
( (1+cosx)2

= cot!
sin? x

1+cosx)
= cot!

SinX

= cot’ (—x—zx)

25|n5 cos;

= cot (Eg)
= -1 =
cot (cot 2)

X
= _

Now, we can see that cot™? ( 1+C°SK) ==
1-cosx 2

Now differentiating ,
X
e 3)
dx
1 dx
2 dx
1

2

A 1
ns) >

Question: 5
Differentiate eac

Solution:

To find: Value of tan™! (m)
COSX-SINX

. tanA+tanB

Formula used: (i) tan (A+B)= IS

We have, tan™! (

cosx+sinx)
COSX-5INX

Dividing numerator and denominator by cosx

COsSX+sinx
COSX
COsX-sinx
COSX

tanl 1+tanx
- T
1-tanx

= tan’?

tanﬂ+tanx
-1 4
= tan ——{
1-tanx tanz



= tan! (tan (E +x))
a4

i
—+X
4

=

= —+X

Now, we can see that tan™! (m) :

COSsX-sinx
Now differentiating ,
o(G)
= T
d(gz)  ax
7 Tdx T dx
=0+1
=1
Ans) 1
Question: 6
Differentiate eac
Solution:

To find: Value of cot™® (

cosx—sinx)
Cosx+sinx

tanA-tanB

Formula used: (i) tan (A'B)= m

We have, cot ™! (

cosx—sinx)
COSX+sinK

Dividing numerator and denominator by cosx
COSX-SinX
CosX

CosX+sinx
COSX

cot™! 1-tanx
= 1+tanx

g tang-tanx
=cot " | ———
1+tanx tang

= cot’!

Now, we can see that cot™* (M)

n
. —+X
CosX+sinx 4

Now differentiating,



dx
d(z)  dx
+ -
dx dx
=0+1
=1
Ans) 1

Question: 7
Differentiate eac

Solution:

To find: Value of cot™! ( 1+c053x)

1-cos3x
Formula used: (i) 1 - cos 8 = 25ir12§

(m1+cme=2m§g

1-cos3x

We have, COt_l ( 1+c053x)

= —

Now, we can see that cot™? 1*tcos3x) _ 3x
1-cos3x 2

Now differentiating ,




Ans) 3

2
Question: 8
Differentiate eac
Solution:

2
To find: Value of sec™? (m)

1—tan2x

1-tan®B

Formula used: (i) cos 286 = —
1+tan“B

2
We have, Sec_l (@)

1-tan®x
Dividing numerator and denominator by 1+tan?x

(1 + tan? x)

L sec'! 1+ tan®x
(1 — tan? x)
1+ tan? x
1 1
= sec (1 — tan? x)
1+ tan? x
=sec!
COs2X

= sec (sec 2x)
= 2X

1+tan?x

Now, we can see that sec™! ( 5
1-tan®x

)= 2x

Now differentiating,

d(2x)
dx

=

=22 -

dx
=2
Ans) 2
Question: 9
Differentiate eac

Solution:

_ 2

To find: Value of sin™* (L”;)
1+tanx

1-tan®B

Formula used: (i) cos 26 = s
1+tan<g

_ z
We have, sin’! (1 tan X)

1+tan?x

= sin"!(cos2x)

=sin’’ (srn (gzx))



|12
= — =
> X

1-tan?x
1+ tanzx

Now, we can see that sin™? ( ) = 2-2)(

Now differentiating,

.
_d(z-)

dx
d(3) dx
> 4~ gy

~0-2

=-2

Ans) -2
Question: 10
Differentiate eac
Solution:

2
To find: Value of cosec™? (@)

2tanx

2tanB

Formula used: (i) sin 28 = P—

1+ tan2 x)

We have, cosec™? (
2tanx

Dividing Numerator and Denominator with 1+tan®x
(1+ tan® x)

1+ tan? x
( 2tanx )

1+tan®x

(1)

( 2tanx )

1+ tan®x

sin 2)()

= cosec!

= cosec!

= cosec! (

= cosec !(cosec 2x)

= 2X

2
Now, we can see that cosec™? (1;::}( X) = 2%

Now differentiating ,
d(2x)
dx
dx

= 2—

dx
=2

=

Ans) 2



Question: 11
Differentiate eac
Solution:

To find: Value of cot™!(cosec x + cot x)

Formula used: (i) sin 28= 2sin & cosé

(i) 1 + cos B = 2coszg

We have, cot™!(cosec x + cot x)

COS}(
= cot!
Sln}( Sln}(

(1+cosx)
= cot
sinx

X
_E
sinx

ru

= cot’?

(

= cot™? (iozi%x)
(
(

25|n5 cos;

=

t=11g] 3

= cot’?

1

= cot™* (cot x)

2
X
==

Now, we can see that cot™*(cosec X + cot X) =

Now differentiating ,
X
L 3)
dx

1 dx
=>2 dx

[ ST

A 1
ns) >

Question: 12
Differentiate eac

Solution:

To find: Value of tan™* (cot x) + cot™*(tanx)

The formula used: (i) tan 8= cot (g- B)
(ii) cot B= tan (g- B)

We have, tan™* (cot x) + cot*(tanx)

— tari*[tan (3- )] + cot™ ot (2-x)]



5%)+ (3%

: —_— - —_— -

27%)T 27

=n - 2X

Now, we can see that tan™ (cot x) + cot™’(tanx) = n - 2x

Now differentiating,

d(n - 2x)
= dx

dn d2x

= dx dx

=-2

Ans) -2
Question: 13
Differentiate eac

Solution:

To find: Value of sin™*{y/T — x?}
The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1

dx y 1-x2

(ii)
We have, sin~{y1 — x?}
= Putting x = cos6

x ... (D)

6 = cos’
Putting x = cos0 in the equation

= sin {1 —cosZ 6}
= sin’? (xr sin® B)
= sin 1(sin®)

N:
d8
~ dx

_, d(cos™) 1prom @]
dx

1

Y 1-x2

Ans) -

\-'I 1-x2
Question: 14
Differentiate eac

Solution:

To find: Value of sin™! ( ?)



The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx  ~ J1-x2

(i1)

We have, sin! ( ?)

= Putting x = cos6

1

0 = cos™'x ... (i)

Putting x = cos0 in the equation

. -1 1-cos8
= sin T

.- J . .8
= gin’! ( sinZ 5)

. -1 .8
= sin (SH‘IE)

=

oS ] ast

Now, we can see that sin™? ( ?) =

1

=0 = cos™'x
6
. 4(3)
dx
COS X
_a(=g
dx
1
ﬁ -
24/1-x%2

1
Ans) - ——
2y 1-x

Question: 15
Differentiate eac

Solution:

To find: Value of cos™! ( J?)

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx  ~ J1-x2

We have, cos™1 ( J?)

= Putting x = cos6

(i1)

1

0 = cos™'x ... (i)

Putting x = cos0 in the equation



-1 1+cos8
= C0s >

- &
= cos™? ( fcosza)

-1 2]
= C0s COSE

0
ﬁ —
2
Now, we can see that cos™! ( ?) = g
=0 = coslx
4(3)
dx
Cos X
a5
dx
1
ﬁ -
24/1-x%2
Ans) “S e

Question: 16
Differentiate eac

Solution:
To find: Value of cos (V1 — x2)
The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx  ~ J1-x2

(ii)
We have, cos™ (V1 — x2)

= Putting x = sin0

1

0 =sin*x ... (i)

Putting x = sin6 in the equation
= cos™! (V’l — (sinﬂ)z)
= cos (V1 — sin?8)

= cos *(cos8)
=0
Now, we can see that cos™(y1 — x2) = 6

=0 =sin’!

| 4®

dx

X



d(sin™*x)
v

dx

Question: 17
Differentiate eac

Solution:

To find: Value of sin™*(2xyT — x2)
The formula used: (i) cos 8= sin (g- B)

yd(sinlx) 1

(ii) = i

We have, sin™(2xy1 — x2)
= Putting x = sin0

1

0 =sin'x ... (i)

Putting x = sin0 in the equation
= sin’? (ZSIHB\,W)

= sin"*(2sin@y1 —sinZ4)

= sin"(2sinBcosh)

= sin"}(sin28)
=20

= 2sin"lx

Now, we can see that sin™!(2xy1 — x2) = 2sin"x

Now Differentiating

d28  d(2sin'x)

= dx dx
d(8)
= Z_d)(
d(sin™tx)
= 27(1}(
1
=
A 1-)(2
2
Ans) e

Question: 18
Differentiate eac

Solution:

To find: Value of sin™!(3x - 4x3)



The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx  ~ J1-x2

(ii)
We have, sin™'(3x - 4x3)
= Putting x = sin6

Ix ... (D)

6 = sin”
Putting x = sin0 in the equation

= sin"*(3sind - 4(sin®)3)

= srn'1(3srn8 - 4 sin? B)

= sin"!(sin38)

- 30

Now, we can see that sfn'1(3)( - 4x3) =36
Now Differentiating

d38  d(3sin"'x)
dx ~ dx

=

3

\-'I 1—}(2

Ans)

Question: 19
Differentiate eac

Solution:

To find: Value of sin_l(l - 2x?)
The formula used: (i) cos 8= sin (g- B)

d(sinlx) _ 1
dx  ~ J1-x2

(i1)

We have, sfn_l(]_ - 2}(2)
= Putting x = sin0
1

0 =sin'x ... (i)

Putting x = sin6 in the equation
= sin’? (1 - 2(sin8)2)
=sin'(1-2sin’0)

= sin"*(cos286)

= sin (sfn (2-28))



.
=5'28
Now, we can see that sin"*(1 - 2x?) = 2-29

Now Differentiating

n n
3} d(3-20) d(3) dos

dx = dx dx
0 d2e
= dx
, dsin™'x
= dx
-2
=
\fl-)(z
Ans) ,-—
\.'1-}(2

Question: 20
Differentiate eac

Solution:

To find: Value of sec™! ( _)
\-" 1-x2

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx - V1-x2

(i)

We have, sec™! ( 1 )

\-'I 1—}(2
= Putting x = sin6

1

0 =sin'x ... (i)

Putting x = sin® in the equation

-1 1

[4-rainE}2
\Jl (5in@)

-1 1

4 a2
\JlsmB

= sec’? ( 1—)
Jeos28

41
— sec cosf
= sec’!(sech)

=0

Now, we can see that sec™? ( ! 2) =0
T

Now Differentiating



= dx

1
Ans) ——
W 1-}(2
Question: 21
Differentiate eac

Solution:

To find: Value of tan™* ( X )

\-'I:l.—)'(2
The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx T J1x2

(i1)

We have, tan’! ( X )

v 1-x2

= Putting x = sin0

1

0 =sin'x ... (i)

Putting x = sin® in the equation
sin@

[4-rainE}2
\Jl (5in@)

- sinf

[, .2
\JlSII"IB

=tan-1( sinB )

\ cos28

-1 {sinB
= tan ' (cosﬂ)

= tan (tan®)

=0

Now, we can see that tan ™! ( X ) =0
\.'Il—}(z

Now Differentiating

de
~ dx




Ans)
A 1-)(2

Question: 22

Differentiate eac

Solution:

To find: Value of tan™! ( x_)

14y 1-x2
The formula used: (i) cos 8= sin (g- B)

d{sm x) 1
\.'I 1-x2

(ii)

We have, tan™! ( x_)

1+ 1-x2
= Putting x = sin0
0 = sin’!

X...(@1)

Putting x = sin6 in the equation

sinf

1+ I1 (sin@)2

sin@
=tan? I
1+ 1 sin” 9

—tan 1 (25|n:cos—:)

Now, we can see that tan™* (%) =5
14y 1-x2 2

Now Differentiating
8
. 1(3)
dx
1d(0)
= 27dx
1dsin1x
= 27 dx
1
24/ 1-x2

=

Ans) ——
24/ 1-x2



Question: 23
Differentiate eac

Solution:

X

To find: Value of cot ™! ("1—}‘2)

The formula used: (i) cos 8= sin (g- B)

(i) d(sin"1x) - 1
dx V1-x2
12
We have, cot™? ("l_x)
X

= Putting x = sin0

0 =sinlx ... (i)

Putting x = sin6 in the equation

P
4 ’.“Ill-(sinE]2
= cot —_

sin@

| .2
- 1-sin“B8
= cot Lo = =

sinB

\ cos2 B)

sin8

= cot’? (

- COt_l (cosﬂ)

sinf
= cot ! (cotB)

=0

[ P
Now, we can see that cot™! ("1—") =8
X

Now Differentiating
d(8)
ﬁ —_—
dx

d(sin"1x)
dx

Ans)

Y 1-x2

Question: 24
Differentiate eac

Solution:

To find: Value of sec™! (1 _12}(2)

The formula used: (i) cos 8= sin (g- B)



d(sinlx) 1
dx  ~ J1-x2

(i1)

We have, -1 ( )
sec 1 22

= Putting x = sin0

1

0 =sin'x ... (i)

Putting x = sin0 in the equation

= sec’! (;)
1 - 2(sinB)?

-1
= seC (— )
1- 2sin’B

=sec’ ()
sec cos28

= sec !(sec28)

Now, we can see that sec™® (

) =26

1-2x2
Now Differentiating

d(28e)
dx

=

5 d(sin"1x)
= dx

Ans)
Y :|.-}(2

Question: 25

Differentiate eac

Solution:

To find: Value of sin™t ( )
\-'Il =+ }(2

The formula used: (i) cos 8= sin G- B)

d(sinlx) 1
dx T J1x2

(i1)

We have, sin™! ( )
V1 + %2

= Putting x = cot9
0 =cotlx ... (i)

Putting x = cot6 in the equation

_ 1
\Ill + (cotf)2



. -1 1
\,ll + cot®s

= S[n_l (;)
v/ cosec28

=5|'n'1(

cosecﬁ)
= sin"*(sing@)

=0

Now, we can see that sin* (;) =9
Vv1+ }(2

Now Differentiating

| 4®

dx

d(cot1x)
= dx
1
T T 1+x2

ANs) — 12

Question: 26
Differentiate eac

Solution:

To find: Value of tan™* (11 * X)
- X

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx  — J1-x2

(i)

We have, tan™! (11 + ::)

= Putting x = tan6
0 =tanlx ... ()

Putting x = tan6 in the equation

=tan'1(

n
-1 { tang + tanf
= J_n—
tan (1 - tanztanE]

1+ tanEl)
1 - tanB

= tan’! (tan% +B)
=Z+8
2

Z+8

T
4

Now, we can see that tan™! (11 * x) =
- X

Now Differentiating



4
dx

d(3) de©
= d: T ax

d(e)
=0+ K

d(tanx)
7T dx

1
-
1+x2

d(%+8)

=

ANS) 1%

Question: 27
Differentiate eac

Solution:

To find: Value of cot™? (11 + :)

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx - \.'Il'KE

(i)

We have, cot™! (11 + ::)

= Putting x = tan6
0 =tan!x ... ()

Putting x = tan0 in the equation

- ot (12

- cot™ (%)

= cot* (tanZ+8)

= cot! (cot(g— (Ew)))
= oot (cot (- (5 +0)))
= cot™* (cot (2 -6))
L

Now, we can see that cot™? (11 * x) = E— 8
- X

Now Differentiating

d(3-9)
> —a



_d(@) @

dx dx
d(8)
=07 ax
B d(tan1x)
= dx
1
1
Ans) — {5

Question: 28
Differentiate eac

Solution:

a3
To find: Value of tan* Gx 3’(2)
- 3

The formula used: (i) cos 8= sin (g- B)

(i) d(sin"1x) - 1
dx V1-x2
We have, tan™! (3}( - xa)
1-3x2

= Putting x = tan6
0 =tan!x ... (4)
Putting x = tan0 in the equation

-1 {3tanB - (tanB]S)
= T ——
tan ( 1 - 3({tan8)2

= tan (tan36)
3
> ta n-l (Stanﬂ - ta; El)
1- 3tan<0

= tan !(tan36)
= 36

A
Now, we can see that tan ! Gx 3}(2
- aX

)=3e

Now Differentiating
d(3e)
=
dx

d(tanx)
= 3—
dx

3
- 2
1+x2

ANS) 1%

Question: 29

Differentiate eac



Solution:

2
To find: Value of cosec?! (1-2|-x )
X

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx  ~ J1-x2

(ii)

2
We have, cosec? (1;_")
X

= Putting x = tan
0 =tan’lx ... (i)
Putting x = tan® in the equation

1+(tanB) 2)

= -1 (
cosec >tand

1+tan? E])

= cosec™? ( P

= cosec !(cosec28)

=20

2
Now, we can see that cosec?! (1;}‘ ) =28
X

Now Differentiating
d(2e)
dx
d(tan1x)
=2 2—
dx

2
= 1+x2

=

ANS) 1%

Question: 30
Differentiate eac

Solution:

2
To find: Value of sec! (11”2)
- X

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx  ~ J1-x2

(ii)

1+x2)

We have, gec™1 (
1-x2

= Putting x = tan9
0 =tanlx ... ()

Putting x = tan6 in the equation



1+(tan8]2)

= -1 (
sec 1 -( tand)2

1+tan? B)

-1
- sec (1 -tan<B

= sec’! (

coszﬂ)
= sec 1(sec28)

= 208

2
Now, we can see that sec™? (11+"2) =28
- X

Now Differentiating
d(2e)
=
dx

d(tan1x)
2
dx

2
: —_—
1+x2

ANS) 1%

Question: 31
Differentiate eac

Solution:

To find: Value of sin™! ( = )
v1+ }(2

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx T J1x2

(i1)

We have, sin’! ( )
V1 + %2

= Putting x = tan6
0 =tanlx ... (4)

Putting x = tan® in the equation

=sin? | ——

| 2
\ll +tan<B

- -1
- sin (y"secze)

. -1 1
= sin (secﬂ)
= sin"*(cosB)

=sin’* (srn G— 6))



g
=3

Now, we can see that sjin™? (;) =Z_p
\.'Il + x2 2

Now Differentiating

43-0)

dx
T
L 4G _de®
dx dx
d(tanix )
- 0-——
dx

1
= 1+x2

Ans) -

1+x2
Question: 32
Differentiate eac

Solution:

2
To find: Value of sec™! ( xz R 11)
2 -

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx - V1-x2

(i)

2
We have, sec™1 ( i 1)
x2 -1

= Putting x = tan®
0 =tanlx ... ()
Putting x = tan0 in the equation

(tan@)? + 1)

= -1 (
sec (tan@)? - 1

tan?8 + 1)
tan?d - 1

- -1 1+ tan?8
sec " \1-tan?s

1 + tan® B)
1- tan®8

= sec’? (

=n -sec‘l(

= - b N
n-sec (coszﬁ)
=1 - sec’(sec28)
= m— 20

=1 —2tan1x

2
Now, we can see that sec™! ( }<2 * 11) =1 —2tanx
<2 -

Now Differentiating



d(m— 2tanix)
=
dx
d(m) B d(2tan1x)
= dx dx
0-2 d(tanx)
dx

2
= 1+x2

ANs) - 1%

Question: 33
Differentiate eac

Solution:

-
To find: Value of cos™? (11 - x;ﬂ)
X

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx J1-x2

(i)

_ ln
We have, cos™1 (1 X )
1+ le’l

1-¢ XH]E)
1+ (xM2

= cos’! (
= Putting x" = tan6
0 = tan'l(x") ... (i)

Putting x® = tan®6 in the equation

= cos™! (1 - tanzﬁ)

1+ tan®B
= cos!(cos28)
=20

= 2tan’! (x")

_ w2n
Now, we can see that cos™! (11 - xzn) = 2tan (x")
®

Now Differentiating

d( 2tan! (xm)
=
dx
5 d(tan (x7))dx"
dx" dx
5 1
T+ (xm2 "

Xn-l

2nx™1
T 1



Question: 34
Differentiate eac

Solution:

To find: Value of tan-? ( "_)

Ja2-x2
The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx T J1x2

(i1)

We have, tan™! ( x_)

JaZ-x2
= Putting x = asinf
sinf ==
=]
0 =sin™ (%) ... @)
4
Putting x = asin® in the equation

asin®

=tan!| —==_
\Jlaz-(asinﬁ]z

-1 asinf
\J'aE-azsin2 B

asinf

\J'.zl?l[l-sin2 E])

_1(aﬁn8)
= tan
acosB

= tan !(tan®)

= tan?

=0
- ()

Now, we can see that tan™* (_" ) =gin?! (f)
Val-x? a

Now Differentiating

d(sin” (3))

dx

=




1 1
- -
x2 a
1-a_2
1 1
- -
a
aZ-x
62
a 1
= a
2
a-x
1
=
2
a-x
Ans)
2
a-x

Question: 35
Differentiate eac

Solution:

To find: Value of sin™* ,2ax. f 1-a2x2]

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx - \.'Il'KE

We have, sin™t ,2ax. f 1-a2x2]

= Putting ax = sin

(i)

0 = sin}(ax) ... ©

Putting ax = sin® in the equation
= sin ! [Zsinev’l-(sine)z}

= sin’? [Zsinev 1-sin® B}

= sin"}{2sinBcosb}

= sin }{sin28}

= 206

= 2sin ! (ax)



Now, we can see that sin™* !ZEX. 1-a2x2] = 2sin™" (ax)

Now Differentiating

d(2sin*(ax))
ﬁ —_—
dx

5 d (sin‘l(ax))%
= dax dx

1
- (2 V1- (ax)z) 2

()

ﬁ —_—

Vi1-azx?
2a

v1-a2x2

Ans)

Question: 36
Differentiate eac

Solution:

To find: Value of tan™t {\.1+a—2x21}
ax

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx  ~ J1-x2

(i1)

! 2
We have, tz n'l [w}
ax

= Putting ax = tan®
0 =tan !(ax) ...

Putting ax = tan0 in the equation

_
1 \J'1+(tan8]2—1
= tan tanB

-
.1 | J1+tan®e-1
=tan tan@




L) 2 sinzg
= tan

. 7]
2sin ECOSE

tan? {tan 6}
# —
2

g

= —
2

-1
= tan"{ax]
2

Now, we can see that tan! {
ax 2

V1+a? Xz-l} _ tan}ax)

Now Differentiating

tan1(ax)
a(=52)

dx

1d(tan *(ax)) dax
=32 dax dx.

1 1
) (1+(ax)2)a

da
~ 2(1+a2?)

a
Ans) 2(1+a2x2)

Question: 37
Differentiate eac

Solution:

2
To find: Value of sin™* {x—}

\-'I}:4+a4
The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx  ~ J1-x2

(i1)

2
We have, sfn'l{ X }

\-'I)(4+84

= Putting x2 = a2 cot0
- -1 % :
0 = cot (az) . (D)

Putting x2 = a2 cot6 in the equation

. -1 a® cotB
\‘I'(aE coth)2 +at
. -1 a’ cot@
= sin

':
\,la“cr:nt2 g+a%

- Sl'r'l_l a’ cotf
Ja* (cot?6+1)



a’ cot@ }

a®cosecd

= srn'l[
=sin *{cosB}
=sin’ [sin (g - 9)}

-6

=

ra | =

s -1 /x?
=——cot (—)
2 as

.- 2 -1 gy
Now, we can see that sin™* {x—} =Z_cot (x_)
Vxteat 2 a’

Now Differentiating

B d (g — :::c:t_1 (5))
dx

Question: 38
Differentiate eac

Solution:

To find: Value of tan™t [sz“}

g2 —1
The formula used: (i) cos 8= sin (g- B)

(i)

d(sinlx) 1
dx - V1-x2

We have, tan ™t [QHH}

a?¥—1

22X
=tan’ [ e }

—(1-e2%)
q(1+e*
-tan T

Putting e%* = tan®




0 =tan(e2)... M

Putting e2* = tan® in the equation

tan-l {1 + tanB}
# - —
1—tanb

T
) tan z + tanb

1-— tan% tan®

= -tan’ {tan (g + 6‘)}

= -tan’

:—(g—i—ﬂ)
T
:—E—ﬂ

T -
= - —tan '(e2)

2x 7 -
Now, we can see that tan™* [e +1} = —% —tani(e?)

e?¥—1
Now Differentiating
_r_ “1lra2x
d( 7 tan (e ))
dx

d(—%) d(tan™'(e?)
dx dx

0 d(tan™'(e?))de?*d2x
© de?™  d2x dx

= - (;) ax2
1+ (e?)?

2ax
(2
-2aix
T 1+e®™

_Ze2x

ANS) 1 ow

Question: 39
Differentiate eac

Solution:
To find: Value of cos™1(2x) + 2 cos™ 11 — 4x2
The formula used: (i) sin 8= cos (g- B)

d{cos'l}(}__ 1
dx T~ 12

(ii)
We have, cos™1(2x) + 2 cos™* /1 — 4x2

Putting 2x = cos6

0 =cos1(2x) ... ()



Putting e2* = tan® in the equation

= cos (cosB) + 2 cos™ /1 — (cosh)?

= cos !(cosB) + 2cos™* /1 —cos26

— 8+2cos! [sin?B

= B8 +2cos!(sin@)
= B+2cos!|cos (E-B)
2

s
= 0+2 (E — 6‘)
=m—48
= 7 —cos 1(2x)
Now, we can see that cos™(2x) + 2 cos 1 V1 — 4x2 =m — cos 1 (2x)

Now Differentiating

. d(m — cos™*(2x))

dx
d(m) d(cos™*(2x))
= dx dx
d(cos™(2x))d2x
=0~ d2x dx

1
- (\.' 1- (2)()2) ?

2
ﬁ —
(\.1 —41‘2)

Ans) ———
) V1—4x2

Question: 40

Differentiate eac

Solution:

To find: Value of tan™t { a'xl}

1+a

The formula used: (i) cos 8= sin (g- B)

d{tan'lx) _ 1
dx T 1+x2

(i1)

We have, tan™! { a_xy}

1+a
= tan'la - tan'lx
Now Differentiating

d(tanla - tan'1x)
dx

=




d(tanla) d(tanix)
- _

dx dx
0 1
ﬁ I
1+ x2
Ans) — 1+ x2

Question: 41
Differentiate eac

Solution:

To find: Value of tan™* (L_f)

1+x2

The formula used: (i) cos 8= sin (g- B)

(i)

d(sinlx) 1
dx - V1-x2

We have, tan™?! (L_f)

1+x2

[x —x
= tan~! [T
1+ I\Ef

= tan~?!

Vx—tantx
Now Differentiating

d(tan™ yx — tan"* x)
dx
d(tan™! yx) B d(tan™'x)
dx dx
d(tan™ yx)dyx B d(tan™*x)
d\ﬁf X dx

1 1 ) 1
1_,_[\,;;)22\,& 14+x2

1 1
ﬁ -
2VX(1+x) 1+x2

1 1
2{?(1+X) 1+x?

Ans)

Question: 42
Differentiate eac

Solution:

To find: Value of tan~?! ("'_"_’“5)

—

1—ax
The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx T J1x2

(i1)

1- l,.'E

We have, tan~? (

\,"E + \,"} )



ta n_l \."'E+\.”E
# —
1-Vxya

=tan™ \."E + ta n_l \."'i
Now Differentiating

d(tan'ya + tan™* yx)

- dx
d(tan~*va) d(tan™!yx)
ﬁ —
dx dx
d(tan™ yx)dyx
# —_—
d\."} X
1 1
# —— e ————
1+ (Vx)*2vx
1
2Vx(1+x)
Ans) !
ns) ————
2\."’1(1 +x)

Question: 43
Differentiate eac

Solution:

Given: Value of tan—? (ﬂ)
1+6x.

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx - V1-x2

(i)

We have, tan™! (ﬂ)
1+6x

tan-1 ( 3—2x )

=tan | —————
1+3x2x

= tan™'3 —tan"!2x
Now Differentiating

d(tan™*3 — tan™!2x)

= dx
d(tan™'2x)d2x
=0
d2x dx
! 2
ﬁ S —
1+ (2x)2
2
ﬁ ——
1+ 4x°2
Ans) ————
) 1+4x?

Question: 44

Differentiate eac



Solution:

Given: Value of tan~?! (%)

The formula used: (i) cos 8= sin (g- B)

(i1)

d(sinlx) 1
dx - V1-x2

We have, ‘1( 3% )
ve, tan™ (—

tan-1 ( 3x + 2x )
ﬁ —
M T3 x 2x
= tan !3x +tan! 2x
Now Differentiating

d(tan™*3x Ftan* 2x)

= dx
d(tan™'3x)d3x N d(tan™'2x)d2x
=
d3x dx d2x dx
L 3+ ! 2
=
14+ (3x)2 14+ (2x)2
3 + 2
=
1+9x2 1+ 4x2
Ans) + 2
ns
1+9x2 14 4x2

Question: 45
Differentiate eac

Solution:

Given: Value of tan~?! ( 2x )

1+15x2

The formula used: (i) cos 8= sin (g- B)

(i)

d(sinlx) 1
dx - V1-x2

We have, tan™! (2_.7()

1+15x2

; -1( bx — 3x )
=stan" | ———
1+5x x3x

= tan '5x —tan ! 3x
Now Differentiating

d(tan™*5x —tan™* 3x)

dx
d(tan~'5x)d5sx d(tan '3x)d3x
= d5x dx d3x dx
1 1

5+ 3
1+ (5x)2 1+ (3x)2

5 3
= 1+25x2 T 119%°




3
1+25x2 T 140x2

Question: 46

Ans)

Differentiate eac

Solution:

Given: Value of tan~?! (ﬂ)

bx+a

d 1
To Prove: &¥ — =
dx 1+x2

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx - 1\,.'|1—}'C2

(i1)

—b
We have, tan~! (—ax )
bx+a

Dividing numerator and denominator with a

ax—b
-1 'l
=tan" | g
a
b
= tan~! ba
1+al’

b
= tan~'x —tan™! (—)

a
Now Differentiating

d (tan‘1 x —tan™?! (g))

dx
d(tantx) d(tan™(3))
= dx dx
1 +0
1+x2
Ans) 15

Question: 47
Differentiate eac

Solution:

. . 2 _q f14x*
Given: Value of y = sin™! ( x ) +sec? ( ad
“ 1+x2 1-x2

dy 4
To Prove: —— =
o ove dx (1+x2)

The formula used: (i) cos 8= sin (g- B)

d(sinlx) 1
dx - V1-x2

(i1)

2
We have, sin’! (—2}( ) -1 (lﬂ )
sin™ (5) +sec (T



Putting x = tan®
0 = tan'lx

Dividing numerator and denominator with a

. _1( 2tanf )+ _, (1+ (tanB)?
= ST (tan@)2 S T\1= (tan@)?

__,{ 2tan® 4 sect 1+tane
= e — R
sin 1+tan26 sec 1-tanZ8

= sin !(sin28)+ sec‘l(

cos26 )

= sin"*(sin28)+ sec !(sec28)
=20+28

=40

= 4tanx

Now Differentiating

d(4tan1x)
= dx

4l
1+ x2

Ans)

1+ x2
Question: 48
Differentiate eac

Solution:
Given: Value of y = sec™? (ﬂl) +sin™? (x;l)
- x—1 x+1

d
To Prove: 2 = ¢
dx

Formula used: (i) cos 8= sin G- B)

d(sinlx) 1
dx - V1-x2

(ii)

We have, sec’? (il) +sin™? (Ll)

x-1 x+1

cos? x-1 +sin?t x-1
= - -
x+1 Xx+1

n
= —

Now Differentiating
T
. d(3)
dx
=0

Ans) 1+ x2



Question: 49
Differentiate eac

Solution:

Given: Value of y= sin [2 tant ( ﬂ)]

1+x

d -X
To Prove: = —
dx Y 1-x2

d{cos'lx}_ _ 1

Formula used: (i) —
dx V1-x2

Let x = cosO

1

0 = cos™'x

Putting x = cosH in equation

1-cosB
= sin{2tan’?| |——
1+cosB

25”12%
= sin{2tan — 8
2c052§

28

= sin{2tan’? tan 3

M| D

= sin[Ztan 1 (tan

- nfed)

= sinB

)

= sin(cos1x)
Now Differentiating

d(sin(cos1x))
= dx

d(sin(cos1x)) dcos1x
decos1x dx

= -cos(cos1x)

W 1-}(2
X
# -
Y :|.-}(2
Ans
) 1+ x2

Question: 50
Differentiate eac
Solution:

-1 V1+x-y1-x

Given: Value of y= tan  ——
VI1+x+y1-%



ay 1
To Prove: d; =

X 2y1-x2
The formula used: (i) cos 8= sin (g- B)

d{cos'lx}_ _ 1
dx T 12

(ii)

Let x = cos26

1

20 = cos™'x

1

1 -
0 = JC0s™X

Putting x = c0s26

1 V14cos28-vV1-cos28

y= tan
V1+c0s26+v1-cos26
J= tan! V2 cos?28-v2sin® @

J2cos? B +vV2sin?B

1 V2cosB-/2sinB

= tan
Y \V2cosB++/2sinB

1 V2(cosB-sing)

= tan
Y V2(cosB+sing)

Dividing by cos6 in the numerator and denominator

cosB-sinB
_ -1 cosB
y= tan cosB+sind
cosB
_ tan! 1-tanB
y=tan 4 tane
i tan%-tanﬁ
y=tan" ——w——
1+tanztan8
— tan! n. )
y= tan tan(4 8
n
y= 39

L
y= 275 cosx

Now Differentiating

n 1 )
d(a-zcos 1)()
=

dx
q
d (3) 1 dcosx
= dx 2 dx
1 1
ﬁ p—
1
=




Ans)
24/ 1-%2

Question: 51
Differentiate eac

Solution:

. 2x+l
Given: Value of y = sin~?! ( )
- 1+4%

To find: &
dx

The formula used: (i) cos 8= sin (g- B)

(ii) d{tan'lx) _ 1
dx T 14x2
2x+1
— im1
y= sin (1+4x)
2%.2
. -1 .
y= sin" | ——=
1+ (22)>C
2%.2
y= sin’ (72)
1+(2%)
Let 2% = tan6
0 = tan'1(2%)

Putting 2* = tan0

_ .1 tanB.2
y= sin 1+(tanB)2
a sin'l( 2tanB )
y= 1+ tan’ 8
y= sin"!(sin26)
y=26

y=2tan1(2%)

Now Differentiating

_ d(2tan-1(2X))

dx
5 d(tan1(2x)) d2x
d2x dx

1
X
=2 T+ (292" 2*log2

21+%|og2
1+4%

21+%]og2
1+4%

=

Ans)



Exercise : 10E

Question: 1

Find , when:
<

Solution:
Let us differentiate the whole equation w.r.t x

d(x™)

X

Formula :

=nxx® 1

According to the chain rule of differentiation

dy?), _40%) dy _, 4y
Xdl'_ dy de—Z}rde

Therefore ,

d(I2)+d(}’2)_d(4)
dx dx  dx

dy
2x+2yx—=0

dx
dy —2x
dx 2y
dy =X
dy v

Question: 2

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x

=nxxmD

Formula : a6
dx

According to the chain rule of differentiation

2 2
a”’ /o) _dC fy) dy 2y dy
dx dy dx b2 dx

Therefore ,

4% /) _aqy

dx dx T odx
2x+2y dy
a? bzxdx_
_2x
dy_ @
dx 2y
b2
dv_—bz;t
dx a2y

Question: 3

Find , when:



<
Solution:
Let us differentiate the whole equation w.r.t x

d(x™)

X

Formula : =nx x®1)

According to the chain rule of differentiation

di[y) _dify) dy 1 y ay
de  dy Tdx 2y dx
Therefore ,

d(V5) | d(y) _dGa)

dx dx dx

1 N 1 dy 0
S T
2\.& 2\,@ dx

1
ay  2yx
de 1

2Jy
dy 2y
dx 2\."'}
dy _ _\r@
dx B \."E

Question: 4

Find , when:
<

Solution:
Let us differentiate the whole equation w.r.t x
™)

d
Formula : 26
dx

=nx xr-1
According to the chain rule of differentiation

dy’s) _dpy™) dy 2 dy
dx  dy dx 3y dx

Therefore ,
d(xs) d(y™) _d(a’)
dx dx dx
2 . 2 xdy
31-1."'[3 3:})1."'[3 dx

__2
dj_ 3x /3
dx _2

3:})1."'[3
dv —ylftz

dx - ;[1{3



Question: 5

Find , when:
<

Solution:
Let us differentiate the whole equation w.r.t x

d(x™)

X

Formula : =nx x®1)

According to product rule of differentiation

d(xy) xd(y) yd(x)  dy
dx dx + dx —lXa-i-}?

Therefore ,

d(xy) _d(c?)

dx dx
_xdy+ 0
X dx y=
dy -y
dx  «x
dy_—xy
dx ~ x2
d_'_w_—r:2
dx  x2

Question: 6

Find , when:
<

Solution:
Let us differentiate the whole equation w.r.t x

Formula : 27 _ nx ym=1
dx

According to chain rule of differentiation

d(}’g)_d(}’g)xd_}’_z ay
dx dy “dx Y X ax

According to product rule of differentiation

dixy) _xd(y)  yd(x) 4y

dx dx dx E* y
Therefore ,
d(?)  dy?) _d(xy) _d(D)

dx dx dx — dx

2x + 2 dy 3(x ﬂj‘1V+ 0
X yxdl_ [:lxdx y) =

dy
(2y—3x)—+2x—3y=0
dx -

dy —(2x—3y)
dx 2y —3x



dy 2x-—3y
dx 3x—2y

Question: 7

Find , when:
<

Solution:
Let us differentiate the whole equation w.r.t x

Formula : %}(n] =nx ym-1

According to chain rule of differentiation

d(}’g)_d(}’g)xd_}’_z xd_.‘.v’
dx dy “dx Y X dx

According to product rule of differentiation

dixy) _xd(y) yd(x) _ &

dx dx dx Eﬂ’
Therefore ,

d(xy®) d(x*y) d(5)

dx dx  dx

Ao L, dR) _

x X i +y°—[x XF+3J><21]—0

. dy. 2 2, 40) _
xx(Zyxa)er —[x XFerxe]—O
2 d_v__zd_er Z-2xy=0

Xygo T Xty xy

dy 2xy—y?dy y?-—2xy

dx  2xy—x%dx x2—2xy

Question: 8

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x

Formula : =nx x®1)

d(x™)
d

X

According to chain rule of differentiation

d(f)_d(yz)xdi_z &
dx  dy ax = Y ax

According to product rule of differentiation

d(xy) xd(y) yd(x) dy
dx  dx + dx —lXa-i-}?
Therefore ,
d((x* +y*)?)  d(xy)
dx T odx
d(x? +y? d
2(x2+y2)><7(l y)=[x><—(y)+y]

dx dx



dy a(y)
.2 2 " ) =Ty 7
2(x2+y )><[21+2y><dx] [x x Ir + ]
dy dy
a2 2 2 2
4x(x2+ y2) + 4y(x +y)dl_ ldx—l—y
dy

i [4y(x? +y?) —x] =y — 4x(x* +y?)

dy y—4x(x*+y?)
dx  [4y(x2+y?) —x]

dy v—4x® —4xy?®
dx  4y3 +4x2y—x

Question: 9

Find , when:
<

Solution:
Let us differentiate the whole equation w.r.t x

n
dx ]= n X x(n_lj ’d(.!'og.r] _ 1
x dax x

Formula :

According to chain rule of differentiation

d(}’g)_d(}’g)xd_}’_z xd_.‘.v’
dx dy “dx Y X dx

According to product rule of differentiation

d(xy) xd(y) yd(x)  dy
dx dx * dx _“‘Eﬂ“’

Therefore ,

d(x*) N d(y?*) _d(logxy)

dx dx dx

_ d(y) _1d(xy)
S Gyl T

diy) 1 dy

21+2VF—1—V(15+V)
oy 42 dy - 1dy 1

X ydx _ydx X
dy [2 :L] _ 5
dx Y v N *

dy y(1-2x?%)
dx  x(2y2-—1)

Question: 10

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x



Formula : &%) _ nx ym=1
dx

According to the chain rule of differentiation
dy

d(y™) d(y") dy no1 L @)
dx  dy T M

Therefore ,

d(x") 4™ _ d(a)

dx dx dx
dy
nx"t+nyix—=0
- dx
dy —nx"?!

dx nyn1
dy —x™1
dx  yn-t

Question: 11

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x

disinx dicos x .
Formula : 2579 _ o8 X ( ) —8in x
dx dx

»

According to the chain rule of differentiation

d(sin2y) B d(sin2y) « dy

—2cos2yx Y
dx dy dy _ CCoserX

dx

According to the product rule of differentiation

d{xsin2y) xd(sin2y) . sin2yd(x) « d(sin2y)
= = X —_—

+sin2

dx dx dx dx smay
Therefore ,
d(xsin2y) d{ycos2x)

dx dx

d(sin2y d(y
x X g + sin2y = cos2x x Q + y(—2sin 2x)

dx . dx -
dy d(y) .

x X 2co82y X a+ sin2y = cos2x x A + y(—2sin 2x)

dy
a [2x cos 2y — cos 2x] = —2ysin 2x — sin2y

dy —(2ysin2x + sin2y)
dx  2x cos2y — cos2x

dy (2ysin2x +sin2y)
dx  cos2x — 2x cos 2y

Question: 12

Find , when:
<

Solution:



Let us differentiate the whole equation w.r.t x

d(sinx dicos x .
Formula : dlsinx) _ cos X, ( ) _ —sin x
dx dx

According to chain rule of differentiation

d(cosy) d(cosy) dy dy
dx« ~ dy X ax -~ oY X dx
Therefore ,

d(sin’x) d(2cosy) d(xv
(sinx) _ d(2cosy) d(xy)

dx dx dx
d(sinx) dy dy
25111;[><—+2(—sinv x—‘)+x><;+v=0
dx T dx dx -
dy dy
2sinx X cosx +y = Z(Sinvx—') —X X =
- T dx dx

Do ] = sin2x +
oy [2siny —x]=sin2x +y

dy sin2x +y

dx  2xcos 2y —cos2x
dy sin2x+y

dx 2siny—x
Question: 13

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x

dise cx) d{tanx)

Formula:T=secxtanx B = sec®x

According to product rule of differentiation

d(x%y) x%2dy  wvd(x? dy
( ..)= }’+.. ( )21_2;4_21_?

dx dx dx dx

Therefore ,

d(ysecx) d(tanx) d(x?y)
o dr =0

a(y) 5 ,dy
secx xg+ysecxtanx+sec X+ x a+ 2xy =10

dv 2 2
a[x +secx] = —(ysecxtanx + sec’x + 2xy)

dy —(vsecxtanx + sec’x + 2xy)

dx X2+ secx
Question: 14

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x



dcotx)

Formula : = —cosec’x

According to chain rule of differentiation

d(xy)
dx

d{cotxy)
dx

= —cosec” xy X

According to product rule of differentiation

d(xy) _xdy yd() _  dy
dx  dx dx * dx y
Therefore ,

d(cotxy) N d(xy) B dy
dx dx  dx
d(xy) d(xy) dy

_ 2 I
cosec” Xy X Ix + i Ir
d(xy) ) y
e [-cosecxy+ 1] = r

[xf—;; + y][—cot? xy] = f—;; (Since, 1 — cosec? xy = —cot? xy )

dy 2 5 dy
X (—cot” xy) — ycot xy = T

dy
g[—xmt2 xy — 1] = ycot® xy

dy —ycot®xy
dx xcot?’xy+ 1
Question: 15

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x

d(tan x)

X

d(cos x)

Formula : = sec’x, = —sinx

According to chain rule of differentiation

d(yz)_d(yz)xd_y_z xd_.‘.»’
dx  dy Cdx Y dx

According to product rule of differentiation

d{vtanx) 2 it dy
————— =ysec X+tanx X —
dx y dx

Therefore ,

d(ytanx) d(y? cosx)_l_ d(2x) 0
dx dx dx
d(y?)

—y?(—sinx)+2=0
ix yi( )

dy
ysec? X+ tanx x a — COSX

dy dy
sec2x+tanx><;—cosx(2 ;)+ 2(sinx)+2=0
y Ix Yag) T (sinx)

dy
ysec? x+§[tanx —2ycos x]+ y(sinx)+2=0



dy
ysec? x+ y%(sinx)+ 2 = a [2y cos x — tanx]

dy ysec?x+ y%sinx +2

dx 2ycosx —tanx
Question: 16

Find , when:
<

Solution:
Let us differentiate the whole equation w.r.t x

d{sin_lx) . 1 dllogx) 1
dx - J1-x2 Yodxy o«

Formula :

According to chain rule of differentiation

d(sin*y) d(sin'y) dy 1 dy
dx - dy xdx_vfl_}ﬂxdx

According to product rule of differentiation
d(logy) 1 dy

d(e*logy) % logy + &% *logy 4+ e* )
i =e*logy +e* X r e*logy+e x}rxdx

Therefore ,

d(e*logy) d(sin™*x) . d(sin"'y)
dx T dx dx
1dy 1 1 dy

e*logy +e*——= + X =—
gy ydx  \1_x2 \f'lll_yz dx

dy W1 1 1
—_— E _—— =
dx~ y [TI—y= J1-x2

—e*logy

dy e* /1 —y2—y 1-—(e*logyv1—x?)

dx y\f'lll —y? V1-—x2

dy yylr—y? 1—(e*logyv1-x?)
L = ®

dx  ex [1—-yZ—y V1—x2

dy 1—y2 1-(e*logyv1—x2)
N N Y

Question: 17

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x

Formula :

n
d(x™) - nx x(n_lj ’d(.!'og.r] _ 1
dx dax x

According to product rule of differentiation

d(xy) xd(y) yd(x)  dy
dx dx * dx _“‘Eﬂ“’

Therefore ,



d(xyxlogx+y) d(1)

dx ©odx
aty) . dlogx+y) d(D)
dx Xy x dx T odx

logx + vy X

og+ 3« 3]+ ot (14 D)=
OgX yldx y ly[x+yx dx]_

Y 1 xlogx +] +y xlog(x +y) + —~ (1+dy)—o
dx ¥ xlogx +y] +y xlog(x +y) + {1+ ) =

dy('l +3)+ ) = —(ylogle+3) + )
dxxog(x y) ) ylog(x+y) Xty

% [(x? + xy)log(x +¥) + xyl = —[(y* + xy) log(x + ¥) + x¥]

-1 — —
dy _ -y loglrty)-xyloglety)—xy i (Multiply and divide by x)

dx x[(x+v) loglx+v)+v]

dy —yxylog(x+y) — xxylog(x +y) —x%y
dx x2[(x + y) log(x + y) + ]

dy -y -x(1)-x%
dx ~ x2[(x+y)log(x +y) + ]

dy —(x+y+x2y)
dx Xz{y +(X +y]log(x+}r]}

Question: 18

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x

d(tan x) 2

Formula : ———— = sec<x
dx

Therefore ,

d(tan(x +y)) . d(tan(x—y)) d(1)

dx dx dx
dy dy
2 i 2 _ — 1] =
sec” (x+ y)[1+dl_] + sec” (x—y)[1 dx] 0
dy dy
sec? (x+y) + sec? (x+ y)$+ sec? (x —y) —sec? (x—y)$= 0

dy
sec’ (x+y)+sec? (x—y) = §[sec2 (x—y)—sec? (x+y)]

dy sec? (x+y) +sec’ (x—y)

dx  sec (x+y) —secZ (x—y)
Question: 19

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x



d(tan™! x) 1 d(log x) 1

Formula : )
dx 1+x2 dx x

According to quotient rule of differentiation

d(}?x)zxd—?)_$= Id—ir._f"

dx x2 x2

Therefore ,

Y
d(log,/x? +y?) d(tan )

dx dx
v
1 xd(\thry?)_ 1 d(y)
JZ+y? dx 1+ (g)z dx
1 1 d(y) R
y dr )
X X[2x+2y——]= 7 dl_z
JE+y? 2 fx7+y2 dx =1+ ()2 X
d
o dy = x° Id—i—.’l’
x2+y2x[l ydx]_xz+y2 x2
dy dy
PV T ax Y
D r—yl=x+
ax AT ETY
dy_x+y
dx x—y

Question: 20

Find , when:
<

Solution:
Let us differentiate the whole equation w.r.t x

d(sinx
Formula : % =C0S X
X

According to chain rule of differentiation

d(siny) d(siny) dy dy
dx dy xdl_—cosyxdl_

Therefore ,

d(y) d(xsiny)

dx  dx

dy _d(siny)_l_ .

i dx siny

dy dy s

Gy =~ Xcosy - +siny

V11— xeosyl = s

Ix xcosy] = siny

dy siny

dx 1-—xcosy



Question: 21

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x

d(tan x)

Formula : = sec?x

According to product rule of differentiation

diy) _xdy yd()  dy
dx  dx dx = dx y

Therefore ,

d(xy) d(tanxy)

dy dx
dy 5 A(xy)
xa+y—sec (xy) x I

dy 20 dy
xa+y—sec (;ty)x[;taer]

dy
X~ (1— sec® xy) = y(sec?(xy) — 1)

dy —y(1- sec?(xy))
dx  x(1—sec?xy)

dy -y
dx X
Question: 22

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x

dilogx) 1

— (n—1)
nxXx ax =z

Formula : &)
dx

According to product rule of differentiation

d(ylogx)_logxd(y)_l_yd(logx)_ l _xdi?_l_g
dx  dx ax Rty Ty
Therefore ,

d(y xlogx) d(x—y)
dx T dx
ay) vy . dQ)

lﬂgIXEﬁ';—l—E

D logx +1] =12
dx 08X B X

dy 2 y _
a[(1+10g1) ]= 1—;(1+10g1)

(Multiply by 1+log x on both sides)



dy 2 Yy oy,
a[(1+10g1) ]—1+10g1—x xlog;t

v

2(1+1ogx)?] =1 +logx -2 - (ylog x = x - y)

dy 2 oy y
a[(1+10g1) ]= 1+10g1—x l+x
dy log x

dx (1 +logx)?

Question: 23

Find , when:
<

Solution:

Let us differentiate the whole equation w.r.t x

d{cos x .
Formula : % =—5Inx
X

According to chain rule of differentiation

d(cosy) d(cosy) dy dy
dx dy Xax TS gy

According to product rule of differentiation

d(xcos(y+a)) d(cosy + a)
=x
dx dx

+ cos(y + a)

Therefore ,

d{cosy) B d{x cos(y +a))

dx dx
. dy d(cos(y +a))
—siny—-= 1T+ cos(y + a)
—siny = = x(—sin(y + & + +
siny - = x(—sin(y + a) dx) cos(y + a)
dy .
a [—siny + xsin (y + a)] = cos(y + a)
dy cos(v+ a)
dx xsin(y+a) —siny
dy cos?(y+a)

dx  x cos(y+ a) sin(y+ a) —cos(y+ a) siny
( Multiply and divide by cos (y+a) )

dy cost(y+a)

dx  sin(y+a) cosy—cos(y+a) siny (Since cos y = x cos (y + a))

dy cos®(v+a . . .
- = # (Formula sin(a-b)=sin a cos b - cos a sin b)
dx sin(y+a—y)

dy cos?(y+ a)
dx sina

Question: 24

Find , when:
<

Solution:



Let us differentiate the whole equation w.r.t x

dicos tx 1
Formula : eos” ) _ _ —
dx V11—

According to the chain rule of differentiation

d(}’g)_d(}’g)xd_y_ xd_.‘.v’
dx dy “dx VX dx

Therefore ,

d —1&
(cos x2+};2) d(tan™a)

dx dx
x? —y?
d(z +‘":112)
dx -
F 2 a2 2 2
x2 +y2 _d[:l dlv )_ _(IZ_}IE)[d(k di_v )]
(2 +y7)? -0
[d(x? — y? d(x? + y?

dy dy
(x%+ yz)(ZI — Zva) —(x*—yH)(2x + 2y§) =0

d d
(2 +y)(x—y ) = (P =y +y )

dy

a[_llv_vg _ 12V+V3] — ;[3_ x}rE _1-3 _ I:}'z
dy

o T2yl = —2xy?

dy —2xy?

dx —2yx?

dy y

dx x

Exercise : 10F
Question: 1
Find
Solution:
Here, we need to take log both the sides to get that differentiation simple.

Inx
Iny = - {In(x™) = m(Inx)}

Now differentiating both sides by x we get,



dy 1-Inx

x y 3 divide rule

dx ~ x2 12
dy 1-Inx 1 1
X xR (y = x%)

Question: 2

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = Vxnx

Now differentiating both sides by x, we get,

_,% % j—: Vx G) + Inx (2\%) [p?‘oduct ?‘ufE‘,% = u%+ vg]

dy 1 Inx
— = (1 + —) Xy

dx  x 2
dy 1 (1 N Inx) ( _ﬁ)
dx B \."E % 2 XX

Question: 3

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = x In(Inx)

Now differentiating both sides by x, we get,

- dy—-(l )+ In(inx) {product rul
yxdx_x Inxxx n(Inx) yproduct rule,

d(uv)_ dv_l_ du
dx dx " Vidx

dy 1 _
e (er 111(!?11)) Xy

dy 1 _ N
i (H + In{Inx )) x (Inx)

Question: 4

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = sinx Inx

Now differentiating both sides by x, we get,

1 dy . 1
— X — = §inx X o + Inx X cosx {product rule,

d(uv) dv du
vy dx

dx B ”EJF dx



dy

1
= (sinx X —+Inx x cosx) Xy
dx X -

dy sinx .
a = (T + cosx(Inx )) X xS
Question: 5

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = cos™ xInx

Now differentiating both sides by x, we get,

:Ldy_ ‘1'(1)+E'( 1 ) *dt'Id(uv)
yde—COS X X l' nx x \.w pTO UCt Trute, dl’
B dv_l_ du
U TV
dy

dy cos1x Inx
dx

Question: 6

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
1
Iny = (1) In(tanx)

Now differentiating both sides by x, we get,

1 dy 1 1 ,
—X—_=(—_)X(—_>€SEC I)
y o odx X tanx

R TR T

xz

1 d(uv) dv du
+ In(tanx) x (— —) product rule,

dy sec?x In(tanx)
— = - Xy
dx X X tanx x2 -

dy sec?x In(tanx)
X X tanx x2

ar - ) X tanx %

Question: 7

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (cosx)In(sinx)

Now differentiating both sides by x, we get,



1 dy ( ) ( 1 )
-X——= () X | —— X% (
¥ dx COSX Sinx COSX

d(uv) dv du
dx dx dx

+ In(sinx) x (—sinx) [p?‘oduct rule, =uUu—+v—

dy [cos’x .
e ( e sinx (111(51?11))) Xy

dy cos?x

-—=|— — sinx(In(sinx)) | x sinx®**

dx ( sinx (In( )))

Question: 8

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = (sinx)In(lnx )

Now differentiating both sides by x, we get,

1 dy_(_ 8 (1 1)
yxdx_ sinx) X (=X o

=u—+

d{uv) dv du
dx dx v dx

+ In(Inx) x (cosx) [p?'oduct rule,

dy sinx ) )

P (x I COSX (ln(!nx})) Xy

dy sinx _ _ cinx
P (x I COSX (ln(!nx})) x Inx

Question: 9

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (Inx)In(cosx )

Now differentiating both sides by x, we get,

1

dy _ 1 -
‘; X = (Inx) x (H X (—sinx) )

d(uv)_ dv+ du
dax  Vax ' Vdx

1
+ In{cosx) x (I) [p?'oduct rule,

dy sinx x Inx (Ilncosx)
— == + Xy
dx COSX X .

=

dy sinx X Inx . (Incosx)
€oSX X

) X cosx '™

Question: 10

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = (sinx)In(tanx )



Now differentiating both sides by x, we get,

1 dy - 1 -
Exa—(snu)x(ﬁx[sec 1))

— + In(tanx Jcosx | x vy
= (tanx) ) )

tanx

=

dy [sinx xsec®x
tanx

+ In(tanx ) cosx ) X tanx S

Question: 11

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (cosx)In(cosx )

Now differentiating both sides by x, we get,

1 dy _ 1 -
v X = (cosx) x (_cosx X (—sinx) )
+1n(cosx) x (—sinx) ‘dt'Id(uv)— dv+ du
n(cosx) x (=sinx) yproduct rule,——=u—+ v
dy
— = (—sinx —In(cosx ) sinx ) x y
dx
dy
a = (—sinx — In(cosx ) sinx) x cosx o™

Question: 12

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (cotx)In(tanx )

Now differentiating both sides by x, we get,

1 dy 1
T ) _ - _ 2.
y X (cotx) x (tanx X (—sec l))

) _ 2. . .
+ In(tanx) X (—cosec®x) [p? oduct rule, I R + o

dy coseccx V
d..l’ 2 1+ COSX x x et
—— = —C0Sec x X [: 111[: )) tanx®©

Question: 13

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = (sin2x)In(x)



Now differentiating both sides by x, we get,

1 dy . 1
—x — = (sin2x) x (E )

vy dx

=u—+

d(uv) dv du
dx dx v dx

+In(x) x (cos2x x 2) [p?'oduct rule,

dy sin2x

;=( +2c052x><lnx)><v

dx C ’

dy sin2x -
az ( : +2c052x><lnx)><xsmzx

Question: 14

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (x)In(sin"*x)

Now differentiating both sides by x, we get,

1 dy ) ( 1 )
— X —= (X)X bt
vy dx X sinTix /1 — x2

d(uv) dv du]

+In(sin™* x) [p?'oducf rule, e U—+v—

dy ( X In sin-1 )

— = xInsinT'x | xy

dx sinTlx x v1—x2 ’

dy ( X

— = X 1115111‘11') x sin~! x*
dx sinTlx x v1—x2

Question: 15

Find

Solution:

Here, the argument of the sinusoidal function has exponent as x itself.
For that, we will consider x* = i for simplicity.

y=sinu

Differentiating both the sides,

dy du
- = — s 1
. = COSU X — (1)

. d
Now we have to find d—” , where u = x*
X

take log both the sides

Inu=xInx

Now differentiating both sides by x, we get,
1 du (1

EXa= r ;)‘FIIII

u
=(1+Inx)xu

dx
du
el (1+Inx) xx



Substituting the value in equation 1,

dy _ _ N
e cosx (1+Inx ) xx

Question: 16

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny = (2x—3)In(3x —5)

Now differentiating both sides by x, we get,

VL ( ! 3)
y fax T e T gy T

Fn(3x — §) x 2 dproduct rul d(uv)_ dv_l_ du

n(3x X 2 yproduct rule,— —=u_—+ v

dy—(zx_?’ 3+ In(3x - 5) 2)
e Evm n(3x X2 xy
dV 2x — 3 i . 2x-3
a_(3x_5><3+2><11131—5)><(31 5)

Question: 17

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.
Iny=3In(x+ 1)+ 4In(x+ 2) +5In(x + 3) {In(mn) = Inn + Inm}

Now differentiating both sides by x, we get,

1 dy 3 Lt 5

yxdx_x+l x+2 x+3

dy ( 3 . 4 . 5 )

- b'e

dx x+1 x+2 x+3 y

dy 3 4 -
— = + + X(x+1)°3x+2)*(x+3)°
dx (x+1 x+2 x+3) (F+ D7+ 2N+ 3)

Question: 18
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = %(111(1‘ —D+In(x—2)—In(x—3)—In{x—4) — In(x—5))

m
{In(mn) =Inn +Inm} {In (;) =Inm —Inn}

Now differentiating both sides by x, we get,

1 dy_l( 1 1 1 1 1 )

—_ == + — — —_
y dx 2Ww—-1 x—2 x—-3 x—4 x-5

dy 1( 1 . 1 1 1 1 )
de 2\x—1 x—-2 x—-3 x—4 x-—5 Xy



dy 17 1 1 1 1 1 (x—1)(x—2)
azi(x— 1+x—2_x—3_x—4_x—5 )x\j(l'—?))(l'—dr)(l'—B)
Question: 19

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = 3In(2— x)+ 5In(3 + 2x)
m
{In(mn) =Inn +Inm} {In (;) =Inm —Inn}

Now differentiating both sides by x, we get,
e

—X == X

vy dx 2—x 3+ 2x

dy [ 3 10
il e R R

dx \x—2 3+ 2x
dy 3 3 5
E‘(x—2+3+2x)x(2_l) (3+2x)

Question: 20

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = In(cosx ) +In(cos2x) + Incos3x

m
{In(mn) =Inn +Inm} {In (;) =Inm —Inn}

Now differentiating both sides by x, we get,

1 dy 1
. X —=——x(—sinx) + x (—2sin2x) +

— 3 sin3x
dx cosx COS 2% cos3x ( )

dy (— sinx 2sinZx 3511131‘)

E COSX C0s2Xx cos3x

dy —sinx 2sin2x 3sin3x

— = — — ¥ cosx cos2x cos3x
dx COSX C0s2Xx cos3x

dy

i (—tanx — 2tan2x — 3tan 3x) X cosx cos2x cos3x

Question: 21
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

1
Iny = 5ln(x) + Eln(x +4)—2In(2x+ 3)

m
{In(mn) =Inn +Inm} {In (;) =Inm —Inn}

Now differentiating both sides by x, we get,



1 dy 5 1 4

X—==—+ -
y dx x 2(x+4) 2x+3

dy (5 1 4
2 o

x \x 2xt4) 2x+3

dy (5+ 1 4 ) x3x+4
- — | = — e

dx \x 2(x+4) 2x+3/ (2x+3)2

Question: 22
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

1
Iny=2ln{x+ 1)+ Eln(x —1)—-3In{x+4) —x

m
{In(mn) =Inn +Inm} {In (;) =Ilnm-—-Inn}{lne = 1}

Now differentiating both sides by x, we get,

Ly 2 1 3,

—% — = — —

y dx x+1 2(x—1) x+4

dy ( 2 N 1 3 1)

[ — — b4

dx x+1 2(x—1) x+4 Y

dy ( 2 . 1 3 ) (x+1)%x—-1
dr \x+1 2(x—1) x+4 (x + 4)3.ex

Question: 23
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

1 1
Iny = 2In(3x+5) + Eln(x) — Eln(x +1)
m
{In(mn) =Inn +Inm} {In (;) =Inm—Inn}{lne = 1}
Now differentiating both sides by x, we get,

1 dy 2 1 1
—% — = S
y dx 3x+5 2x 2(x+1)

dy ( 2 N 1 1 )

i —_——— | %

dx  \3x+5 22 20+ 1)) Y

dy ( 2 . 1 1 ) (3x + 5)%/x
dx \3x+5 2x 2(x+1) Vx+1

Question: 24
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

1 3
Iny = 2In(x) + Eln(x +1)— Elnl:x2 +1)



m
{In(mn) =Inn +Inm} {In (;) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy_2 1 3 .
yxdx_x 2(x +1) 22+ 1)
dy_(2+ 1 6x )

ax \x 2+ 1) 202+ %Y
dy_(2+ 1 6x ) (x)3x+1
dx  \x 2(x+1) 2(x2+1) (1—I—x2)g

Question: 25
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

1
Iny = 3 (In{x —2) +In(2x —3) + In(3x — 4))

m
{In(mn) =Inn +Inm} {In (;) =Ilnm-—-Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy_l( 1 2 3 )

—X——== + +
y dx 2\Ww—2 2x—3 3x—4

dy 1/ 1 2 3
ST T 2 o

dx 2\x—2 2x—3 3x—4
dy 17 1 2 3
dx 2(1-—2 2x—3 31‘—4) Vix—2)(2x-3)(3x—4)

Question: 26
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = (In(sin2x) + In(sin 3x) + In(sin4x))

m
{In(mn) =Inn +Inm} {In (;) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy ( 2 N 3 N 4 )

— % — =

vy dx sin2x sin3x sin4dx

dy ( 2 3 N 4 )

dx \sin2x sin3x sin4x

dy ( 2 + 3 + * ) in 2x sin 3x sin 4
- % i ) )
dx sin2x sin3x sin4x SHLSX SIS ST x

Question: 27
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.



Iny= 3lnx +Insinx —x

m
{In(mn) =Inn +Inm} {In (;) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 1 3

—X = (,—xcostr—— 1)
vy dx sinx X

dy cosx 3

;=( , +——1)><v

dx sinx x -

dy 3 x3sinx
- = (cotx+—— 1) X

dx X e~

Question: 28

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny=x+In(lnx)—2Inx

m
{In(mn) =Inn +Inm} {In (;) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy_(l 1 2)
yxdx_ xlnx «x
dy 1 2
;=(l+ ——)xv
dx xlnx x/ -

_l’_
xlnx x

di B ( 1 2) e*logx
dx x?
Question: 29

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

1
Iny = Incos™*x +In(x) — Eln[l —x9)

m
{In(mn) =Inn +Inm} {In (;) =Ilnm-—-Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy ( 1 N l+ 2x )

—_ Y — = — i

vy dx Vi—x2 x  2(1—x2)

dy ( 1 N 1+ 2x )

—_ = |- — —_—

dx Vi—x2 x  2(1-—x2) Y

dy ( 1 1 X ) xcos 1x
—=-—+—+ X

dx Vi—xz2 x  (1-x%)) 1—x2

Question: 30
Find

Solution:



Here, we need to take log both the sides to get that differentiation simple.

Iny=In(1+x)+In(1+x*)+In(1+ x*) +1In(1 + x°)

m
{In(mn) =Inn +Inm} {In (;) =Ilnm-—-Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 1 . 2x . 4x3 . 6x°

- — =

y o dx 1+x 1+x% 1+x* 1+x¢6

dy 1 N 2x . 4x? N 6x°

- _ 5

dx 1+x 1+x2 1+x¢ 1+x8)°7

ay ' + 2x + 4 + ox” I+ x)(L+x3)(1+x*)(1+x°
o= X X X X X

dx 1+x 1+x%2 1+x* 1+x° ( ) X ) )

Question: 31

Find

Solution:

simply taking log both sides would not help more.

For that let us assume u = x* and v = 25%

dy du dv
dx dx dx
u=x"

Take log both sides

Inu =xlnx
Differentiate

1 du 1
—><—=x(—)+lnx
U dx X

du

—=(1+Inx)x

R ( nx)xu
du _ . x
dx—(l+111;t)><x .......... (1)
V= Zsinx

Take log both sides,
Inv =sinx.ln2

Differentiate ,

L s (0)+1In2
—_ o —= i : i
v " dx SN X nLCosx

v
— =In2.cosx X v
dx

g =1In2.cosx x 25% ... (2)

dy

T (1+1Inx) xx* —In2.cosx x 25n%

Question: 32

Find



Solution:
simply taking log both sides would not help more.

For that let us assume u = (Inx)* and v = x'**

dy du+ dv
dx dx dx
u=(lnx)*

Take log both sides

Inu =xIn(Inx)

Differentiate

1 du _(1 1)+1 Inx
uxdx_l xxlnx n(Inx)

d“’—( L g )

7 = \inx n(lnx | xu

Z—;= (ﬁ+ln(lnx}x (Inx)* .......... (1)
U= JL.ln.r

Take log both sides,
Inv=Inx.Inx

Differentiate ,

1 v 1
—x—=2Inx x—
vodx X

dv 2.Inx

— = XU

dx X

dv _ o yinx L (2)
dx x

2.Inx |
x l nx

dy—(1+1 Inx) x (Inx)* +
- \Inx n(lnx | x (Inx)

Question: 33

Find

Solution:

simply taking log both sides would not help more.

For that let us assume u = x5"* and v = sin x°s*

dy B du . dv
dx dx dx
U= (I)sinx

Take log both sides

Inu =sinxIn(x)

Differentiate

1 du . (1)+1 o)
—X—= (= () X ‘
X sin x " ni{x) x cosx



du (sinx+1 () )

— =|—+In{x)xXcosx|xu

dx X

du _ (sinx+ 111[:1') % COSI) x (xsjnx+ (Silll')cosx) (1)
i — +1n(x) x cos x ) x (¥ + (sinx) ) ..........

v = (sinx)s*
Take log both sides,
Inv = cos xIn(sinx)

Differentiate ,

1 dv ( 1 )
— X — =cosx(—— X cosx
vodx sinx

dv cos®x

— = X U
dx sinx

dv _ cos®x i14 40} COSX 2

== o X (sinx)ees* ...... (2)

dy cos®x sin x .

— = X (sinx ) °5* + (— +In(x) x cos x) X (x5"% 4+ (sinx )©os*
dx sinx ( ) X (x) ( ( ) )

Question: 34
Find
Solution:

simply taking log both sides would not help more.

For that let us assume u = (x.cosx)* and y — (x.sin x)i

dy_du+dv
dx  dx dx

u = (x.cosx)*
Take log both sides
Inu = x (In(x) +Incosx)

Differentiate

1 du _(1 sinx

X =y )+ (In(x) + Incos x)

X COSX

du ((1 sin x

Fr - — )+ (111(x)+lncosx))><u

X COSX
j—i = (x G — :Z:;) + (In(x) +Incosx) ) X ((x.cosx)*) eeernnn... (1)

1
v = (x.sinx)x

Take log both sides,
1
Inv = p x (Inx + Insinx)

Differentiate ,

1 dr 1

1 cosx 1
( )—x—zx(lnx+hlsinx)

X — = +—
v dx x\x sinx

dv 1/1 cosx 1
a=(—(—+ )——x(lnx+lnsinx))><v

x\x sinx x2



d 1/1 1 . . L
5‘: = (— (—+ﬁ) — =X (Inx + 11151111‘)) X (x.sinx)x ...... (2)

X WX sinx
dy 1¢/1 cosx 1 1
—=|—--+ ——x({lnx+1Insinx) | X (x.sinx)=
dx (x (x sinx) x? ( )) ( )

+ (x G— :S;i) + (In(x)+Incosx) ) X ((x.cosx)¥)

Question: 35

Find

Solution:

simply taking log both sides would not help more.

For that let us assume 1 = (sinx)* and v = sin™*/x

dy_du+dv
dx dx dx

u = (sinx)*
Take log both sides
Inu =x.lnsinx

Differentiate

E d_u = '(COSI) + Insinx

U dx sinx
g = (l (ZE?;) + lnsinx) X u
j—i = (I (Z::) + Insin 1) x ((sinx)*).......... 8}

for v we do not have to take log just simply differentiate it,

LA S

dx Jl—('ﬁ}z TN ceeeeens (2)

dy 1 1 CoSX

ax - X +(x{——)+Insinx ) x ((sinx)*
dx 2 2x ( (sinx) ) ((sinx)*)

Question: 36
Find
Solution:

simply taking log both sides would not help more.

Z
For that let us assume u = (x)*°s* and p = x;j
X
dy du dv
—- = —
dx dx dx

U= [:I)X.COSX
Take log both sides
Inu =x.cosx.lnx

Here there are three terms to differentiate for this; we can take two term as one and then apply
product rule, I am taking x.In x as a single term

Differentiate



1 du 1
— X — = (C0SX (x (—) + lnx) +x.Inx(—sinx)
u  dx X

u
e (cosx(1+Inx)—x.Inx.sinx) xu

j—; = (cosx(1+Inx)— x.Inx.sinx) x (x.cosx.Inx) .......... (1)

for v we do not have to take log just simply differentiate it,

dv  (x?—1D(2x)— (x* + D)(2%)

dx (x2 —1)2
dy _ 2x(-2)
= T e )
Yy 2x (-2
a = (cosx(1+Inx)— x.Inx.sinx) x (x.cosx.Inx) +ﬁ

Question: 37

Find

Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny= x+3.Insinx + 4Incosx

m
{In(mn) =Inn +Inm} {In (;) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 3.cosx 4sinx
el +1)

X —=|— —
vy dx sinx COSX

dy 3.cosx 4sinx
-— = ( - + 1) Xy
dx

sinx COSX

+ 1) x e*.sin® x.cos*x

dy (3.1:051‘ 4sinx
sinx COSX

=
Question: 38
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny= x.In2+ 3x +1Insin4x

m
{In(mn) =Inn +Inm} {In (;) =Ilnm-—-Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy cos4x
—-X—=Imn2+3+—
vy dx sin 4x

X 4

Vv cosdx
- =(1112+3+ , ><4)><v
X sin 4x .

X 4) x e3% sin 4x. 2%

Question: 39

Find



Solution:
Here we need to take log both the sides to get that differentiation simple.

Iny=x.Inx+2x+5

m
{In(mn) =Inn +Inm} {In (;) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy
—Xx—=1+Inx+2
vy dx

dy
—=(lnx+3) xy

dx
dy _
— =(Inx +3) x x*.e?**>
I (Inx +3) x x*.e
Question: 40
Find
Solution:

Here, we need to take log both the sides to get that differentiation simple.

Iny = 5.In(2x +5) + 7.In(3x — 5) + 3.In(5x — 1)
m
{In(mn) =Inn +Inm} {In (;) =Ilnm-—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 5><2+7><3+3><5
yxdx_21+5 3x -5 b5x—1

dy ( 021 15 )

dr \2x+5 3x-5 5:i-1/"7

dy 10 21 ]

R - 3 A 7 - 3
dx (2x+5+3x—5+5x—1)x(21+5) (3x—5)"(5x — 1)

Question: 41

Find

Solution:

. So the equation given is implicit, we will just take log both sides
y.In(cosx) = x.In(cosy)

Now differentiate it with respect to x and consider ? =
Wl

—siny

(— sinx

y )+1ncosx.y’=x( xy’)+111cosy

COs X cosy

Taking y’ one side, we get
y'(Incosx +x.tanx) =Incosy + y.tanx

Incosy + y.tanx
'V e
Incosx + x.tanx

Question: 42
Find

Solution:



. So the equation given is implicit, we will just take log both sides
y.In(tanx) = x.In(tan y)

Now differentiate it with respect to x and consider ? =9
Wl

sec’x . sec’y |
y +Intanx.y' = x xy' |+ Intany
S\ tanx : tany - :

Taking y’ one side, we get

X

) =Intany + ————
sinx.cosx

y' (lntanx +—
siny.cosy

sin 2x.Intany + 2y

Y = sin 2y.Intanx + 2x
Question: 43

Find

Solution:

we can write this equation as,

V= Ex!n{lnx] 1 E,11'1)(.111)4'

Differentiate

1 1 Inx
y' = (Inx)* (x (— X E) + ln(!nx)) + xInx (ZE)

Inx X

y' = (Inx)* (ﬁ + ln(!nx)) + xlnx (leﬂ)
Question: 44

If <

Solution:

differentiate the given y to get the result,

— 1 —X
1—x2 (—)—Sill_lx(—)
d”"'_‘ V1 —x2 V1 —x2

dx (Vi=x2)
x.sin"t x
1+ =
diz V1 —x2
dx 1—x2

dy P _
a(l—x )= 1+2xy

Question: 45

If <

Solution:

differentiate the given y to get the result,

by 1+%

dx 2 /x +y
dy

let, —=y'
dx -



y' =2 {taking y’ one side}

Zyx+y

y’{zv*x+y— 1)=1

dy 1
dx 2y—1

Question: 46

If <

Solution:

taking log both sides,

alnx +blny = (a+b).In(x +y)
differentiating both sides,

a:_l_b , a+b 1+ )
—+-—-Xy = X y
x y - X+y i

Take y’ one side,

;(b a+b) a+b a
. _

y x+y/ x+y «x
. ax +bx — (ax+ ay) y.(x+y)
V =
/ x.(x+v) bx + by — (ay + by)
, bx—ay y
y' = X
- X bx —ay
v’=£
. x

Question: 47
If <
Solution:

differentiate both sides,
X
x*(1+Inx)+y* (; xy' + 111}?) =0

Taking y’ one side,

, (Ix[:l-i-llll') ) ¥
y=|————-Iny x;

'VJ('

, x*(1+Inx)—y*.Iny

l‘_ Vx—l
Question: 48
If <
Solution:

differentiate both sides,

, . sec?x
y' = e"*(cosx) + (tanx)*| x +Intanx

tanx

y' = es"*(cosx) + (tan x)*(2x.cosec2x +Intanx)

Question: 49



If <

Solution:

differentiate both sides,

v’=———i———x(1+————J
x+V1+x2 V1+x2

1 \.m +x

r

y' = X
x+V1+x2 W1 +x2

Question: 50
If <
Solution:

differentiate both sides,

1 X
- - / A -
y' = (Vi Iz)x cos (\fl+12) X e

(cot( VT %2). %)

V14 x2

y:

Question: 51
If <
Solution:

differentiate both sides,

, 1+ cosx (1+ cosx)(sinx)—(1— cosx)(—sinx)
y' = X
-’ 1—cosx (1+ cosx)?
, 1+ cosx (sinx + sinx.cosx)+ (sinx — sinx.cosx)
y' = X
/ 1— cosx (1+ cosx)?
X

, 1+ cosx Z2sinx
V =
-’ 1—cosx (14 cosx)?
X X X
2_ ity il
o 21:032_ 431112.12052
/ 2sinz= (1 +cosx)?
\ 2
X OS5
y' = 4 cos— X 2
2 4costs
1
fl’I:—l
cos5
X
y' = sec®=
o 2

Question: 52

If



Solution:

differentiate both sides,

1 T X 1
J’I=m><secz(z+i)xi
. 1
g _ZXSiIl(%-F%).COS(%-FZ)
. 1
Y _sin(%+x)
y' = secx

Question: 53
If <
Solution:

differentiate both sides,

, 1 1+sin2x (1+sin2x)(—2cos2x)— (1 — sin2x)(2cos 2x)
==X X
Y 2 1—sin2x (1+sin2x)2
, 1 1 2cos2x(—1 —sin2x — 1 + sin2x)
==X X
Y =3 1 —sin? 2x 1+ sin2x

—4
1+ sin2x

r

1
==X
Y =3

y' = 2
(cosx + sinx)?

-1
. : 2
(cos;t SlIll)

r_

+

g+sec2(g+x)=0

Question: 54
If <
Solution:

differentiate both sides,

, 1—e2x (1—e?)(—2cosx.sinx)— (1+cos?x)(—2e?*) 1
= X -
Y 1+ cosZx (1 —e2x)2 2
1—e2x
x F—
1+ cos?x

1—e2x (e**—1)(sin2x)+ 2e®*(cos2x) 1 1—e2x
X = %
cos2x (1 —e2x)2 2 cos2x

r




(e** — 1) tan2x + 2e?*
2.(1—e2)

r

y:

, el sin x.cosx

Y= (1- ezx)_ (1+ cos?x)

Question: 55

If

Solution:

simply taking log both sides would not help more.

For that let us assume u = (x)°** and v = (sinx)®="*

dy B du . dv
dx dx dx
u — (I)COSX

Take log both sides

Inu =cosx.lnx

Differentiate

1 du (1) . .
—X—=cosx|— nx(—sinx

U dx X ( )

du (cosx l . )

— = —Inx.sinx | xXu

dx :

d .

ﬁ = (Cosx— Inx.sin 1) X (xCO5¥) ... 8

v = (sinx)®*
Take log both sides,
Inv =tanx x (Insinx)

Differentiate ,

1 dv COS
—X—=tanx ( ,
v dx

X
) + Insin x(sec®x)

dv COSX . )
— = (tanx(s )+ Insin x(sec x))x v

dx inx

g = (1 +Insinx(sec?x)) x (sinx)®™=»~ ... 2)

ay i 2 ot COS X .

dr (1+Insinx(sec”x)) x (sinx)™="* + (T —Inx. smx) x (xo5%)

Question: 56

If <

Solution:

simply taking log both sides would not help more.

For that let us assume u = (sinx)®** and v = (cosx)"*

dy_du+dv
dx dx dx

u = (sinx)®°s*



Take log both sides

Inu = cosx.Insinx

Differentiate

1 du (COSI)_H (sinx)(—sinx)
—X—=rCcosx|{— n(sinx)(—sinx

u  dx sinx

du (cos®x . .

— == —Insinx.sinx | xXu

dx sinx

du _ (coszx —Insinx sinx) % (5in x %) (1)
™ 0 .sinx ) % (sinx®s*) ..........

v = (cosx)sin*
Take log both sides,
Inv = sinx x (Incosx)

Differentiate ,

1 dv —sinx
—><—=5111x( )+111C05I(C05I)
v odx SX

dv . —sinx
— =|sinx + Incosx(cosx) | X v
dx COSX

g = (sinx (_ Sinx) +1In cosx(cosx)) x (cosx)sn¥ ... (2)

COSX

dy —sinx .
— =|sinx + Incosx(cosx )x cosx )sm¥
dx ( ( COSX ) ( ) ( )

cos®x . . .
+ | — —Insinx.sinx | x (sinx©°%¥)
sin x

Question: 57

If

Solution:

simply taking log both sides would not help more.

For that let us assume u = (tan x)“*** and v = (cotx)®="*

dy_du+dv
dx dx dx

u = (tan x)°°%*
Take log both sides
Inu = cotx.Intanx

Differentiate

1 du sec?x
— X — =cotx + In(tan x)(—cosec®x)

u dx tanx

du t_seczx n(tan .

gy = \cotx| —— n(tanx)(cosec~x) | X u

% = (cosec®x(1—In(tanx))) x (tanx)®™ ......... (1)

v = (cotx)tn¥

Take log both sides,



Inv = tanx x (Incotx)
Differentiate ,

1 dv —cosec?x
—X—=tanx| ——
( cotx

- 2 .
N )+lnc0tx(sec x)

dv .
e (sec*x(Incotx — 1)) x v
f—i; = (sec?x(Incotx — 1)) x (cotx)B="* ...... (2)
dV 2. - Sytany
= (sec*x(Incotx — 1)) x (cotx)

+ (cosec®x(1— In(tanx))) x (tan x)°°t*
Question: 58
If <
Solution:
simply taking log both sides would not help more.

For that let us assume u = (x)“** and v = (cosx)*

dy du . dv
dx dx dx
U= (I)COSX

Take log both sides
Inu =cosx.Inx

Differentiate

1 du _(1)+1 ] .
ude_COSl " n(x)(—sinx)

g = (cosx G) +1In(x)(— sinx)) X U
j—; = (cosx G) + In(x)(—sin x)) X (X)L (1)
v = (cosx)*

Take log both sides,
Inv=x x (lncosx)

Differentiate ,

1 dv —sinx
— = x( )+111c05x.1

x _— =
v dx COSX
dv —sinx
—=(x( )+111C05I.1)XU
dx COSX
4 L
ﬁ = (1‘ ( C::xx) + Incosx. 1) x (cosx)® ... (2)
dy —sinx
- = (1( )Jr Incosx. 1) x (cosx)*
dx COSX

+ (cos X G) +1n(x)(—sin x)) X (x)°°5*

Question: 59



If <
Solution:
simply taking log both sides would not help more.

For that let us assume u = (x)"** and v = (Inx)*

dy du . dv
dx  dx dx
U= [:l.)lnx

Take log both sides

Inu=Inx.Inx

Differentiate

1 du 1

—X——= 21111‘(—_)

U dx X

2= (2mx (7))

e nx . X U

du 1 nx

2 (2mx (2)) x o= e (1)
v = (Inx)*

Take log both sides,

Inv=xx (Inx)

Differentiate ,

1 dv 1
—X—=X(—)+1Ill
v dx X

dv
a=(l+11u)xv

g =(1+1Inx) x (Inx)* ......(2)

d

% =(1+Inx) x (Inx)* + (2 Inx G)) x (x)n

Question: 60

If <

Solution:

equality is not given but we may assume that it is equal to 0.
We can also write this equation as

Vv — E(xz—a}.lnx + Exz.ln(x—al =0

Now differentiating it,

: . {x?—3 . [ xZ
y' —x* 3 . +Inx.2x |+ (x —3)*. l_3+ln(x—3).2x =0

P2 P2

x<—3 X
yi=x"2‘3( : +111x.2x)—(x—3)x2.(

x_3+ln(x—3).2x)

Question: 61

If <



Solution:

take log both the side,

Inf(x)=(2+3x).In G i i)

Now differentiate it,

1 e 1+ xy 1+ x—(3+x) 3+x
mxf(x)_(2+3l)(3+x)( (1+x)2 )+111(1+I)'3

o (2 +3x)(-2) 3+x _
f(l)_((3+x)(l+x)+3'hl(m))x’ﬂ:l)

To get £7(0) we need to find £(0),

Putting x=0in f

0= (3)
flO)=9

Now put x=0 in f’(x),

f'(0) = ((ZXT(_Z))+ 31113) X 9

f'(0)= 9(31113—%)

2

Question: 62

If <

Solution:

we can write this equation as,
y = eXnEinx) 4 gin=t\x

Differentiate it,

' (s )x(IXCosx_i_l(. ))+ 1 « 1
y' = (sinx)*| ——— + In(sinx
- sin x 2 2Jx
1—+x
y' = (sinx)*(x.cotx + Insinx) + L
’ 2Vx1—x

Question: 63

If <

Solution:

simply differentiate both sides,

22+ yH)2x+2y.y ) =xy' + vy

Take y’ one side

4y +4xy.y +4yix+4yiy =xv' +y
y(4x2y+ 4y —x) =y —4x® — 4y3x

.y —4x®—4yx
V =
dx2.y+4y3 —x




Question: 64

Solution:
we can write this as,

2x2—3
x24+x+2

cotx.lnx

y=e

Differentiate ,

(x? +x+2)(4x) — (2x* - 3)(2x + 1)
_|_
(x2+x+2)2

cotx
y' = xcotx ( . + In x(—cosec®x ) )

2x%+14x +3
(x2+x +2)2

y =X

cotx
I = yeotx ( + Inx(—cosec®x ) ) +

Question: 65

Find , when:
<

Solution:
Differentiate it,

x+a (x+a)—(x—a)
xX—a (x +a)2

— X—a 2a

= + X
x2+a® 2(x+a) (x—a)?

a o«
T (x4 a?) x2—-a

ax?+a®* —ax?®+ad?

Py

2a*

¥4 — gt

r

y:

Question: 66

If <

Solution:

taking log both sides,

mlnx +nlny =(m+n).In(x +y)

differentiating both sides,

]’H+ n ; m+n (1+ .r)
—+ =Xy = x yV
X y - X+y -

Take y’ one side,

y x+y

; (?l m+ ?l) m+n m
'V =
xX+y X

. mx +nx — (mx +my) v.(x+y)
J) =

x(x+y) nx +ny — (my + ny)



nx —my y
y =

x
X nx —my

Exercise : 10G

Question: 1
If

d; Zeotx
To prove : ¥ }’7
dx 1-ylog sinx

Formula used : loga = logh™
loga = mlogh

d(logy) 1dy

dx y dx
d(sin
(sin x) = COS X
dx
. d{uv dv d
If u and v are functions of x,then duv) _ =+ v

dx dx  dx
The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)
y = (sinx)¥
taking log on both sides
log y = log (sinx)¥
log y = y log (sinx)
Differentiating both sides with respect to x

d(log y) _ d[ylog(sinx}]

dx dx
1dy dy . dleg(sinx)
= % + vy =
vax = ax og(sinx) +y ™
1dy dy . 1 disin x)
-—— =] + [ —_
ydx dx og(smx) ysinx X dx
ldy dy . cosx
vax = ax log(sinx) +y e

1 . d
(- —log sinx)= = ycotx

¥ dx
1-ylogsinx dy )
Ty ycot x
dy yZcotx
dx 1 - ylogsinx
dy yZcotx
dx 1 - ylogsinx
Question: 2
If <
Solution:

(c05K) (COSK wivrrnnn00

Given : y = (COSX)(COS""]



d —yZtanx
To prove : F_ Y ERE
dx 1-ylog cosx

Formula used : loga = logh™

loga = mlogh
d(logy) 1dy
dx  ydx
dcosx) = - sinx
dx
If u and v are functions of x,then dluv) _ ug + vE
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)
Given that y = (cosx)¥

taking log on both sides

log y = log (cosx)¥

logy = y log (cosx)

Differentiating both sides with respect to x

d(logy) _ dlylog(cosx)]

dx dx
1dy dy dlog(cosx)
TE T o log(cosx) + Y=
1dy dy 1 d{cosx)
ydx - dx log(cosx) + y COSX X dx
1y _ &y log(cosx) + —sinx
ydx dx g y cosX
1
(- —logu:(:-sx)E =-ytanx
v dx
dy —y*tanx
dx 1 - ylog cosx
dy —y*tanx
dx 1 - ylogcosx
Question: 3
If <
Solution:
Given : V= JX—I— \."IIX + WX+ .. 00

1

T L _
o prove : 3=

Formula used : loga = logh™

loga = mlogh
d(logy) 1dy

dx  ydx
g

dx



d dv d
If u and v are functions of x,then —— ) _ = 4 v
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

y = Jer VX + VX F oo 00
y=x+y

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

d d
2yd—i=1+d—}'

dy _
2y-DI=1

dy _ 1
dx 2y-1
dy _ 1
dx 2y-1

Question: 4

If
Selutien:
Gi"eﬂ-y= Jcosx+ \fcosx + 4Jcosx + .........00

dy sinx

I Tdx 2y-1

Formulaused—+loga—=-logh™

loga—=-mlogh
d(logy) 1dy
dx  ydx
d{cosx) _
dx

1€ | £ £ 5t d(m

dy _ N
{—2—‘5%—)dx sin x

dy —sinx sinx

dx 2y—-1 1-2y




dy gsinx

dx 1-2y
Question: 5
<

Selutien:

Giver+y — Jtanx+ Jtanx + Jtanx +........

dy  sec®x
I Tdx | 2y-1

Formulaused—+loga—=-logh™
loga—=-mlogh

d(logy) 1 dy

dx y dx
d{tanx
altan®) _ sec?y
dx

d{uv)

Huandvarefunetionsofscthen———=u

dx

[e:s}

dv d
v u
dx dx

y=-/tanx +y
) both-sid
yi=tanx—+¥

dy 2 dy
=5eCcx—+——
%y_d:( dx

dy _ 2
{—25%—)“ sec“ X

dy _sec®s  sec®x
dx 2y—-1 2y—1

dy _ sec? x
dx 2y—1

dy sect x
dx 2y—-1

Question:+6
H<
Selution:

Given+y — jlogx+ Jlogx + Jlogx + ...

d: 1
Fo-show+(2y —1).2 = -

Eormulaused—+loga—=-logh™

loga—=-mlogh

d(logy) 1dy
dx  ydx

o



y=/logx+y

yi=logx—+¥

d; 1 d

dx X dx

Tosl dy y*(logy)
“dx x[1-y(logx)(logy)]

Formulaused—+loga—=-logh™
loga—=-mlogh

d(logy) 1dy
dx  ydx

1 | g £ 3¢ 4] d(u*.

}eg_y_=_xl"_ -]-eg—a

takinglegonboth-sides

legdegs9—=logtx¥ . logar

togtogr=—toge+togil o o)

dogTlogy]) _ d1o8%) | g (ag differentiation-oflog(log a)-feonstantliszere)

dx dx
1 dlogy dlog\'
logy dx —lo 0gx ¥
1 1dy dy 1
logy ydx lﬂgla j':c
1
( —lo gX)— =

log}' }'



{l—y(logx](logyl) dy _y
¥ (logy) de x

dy y*(logy)

dx  x[1-y(logx){legy)]

dy _ y*(logy)
dx  x[1 —y(logx)(logy)]
Question: 8
H
Selution:
1

. y=X+—-4

Given— X+-
X4
X .0,
dy _ ¥y

iFe—shew—:—dx (2y—)

Eormulaused—+loga—=-logh™
loga—=-mlogh

d(logy) 1dy

dx y dx
If | £ . £ 3¢ ¢} diuv) _ dv du
dx dx dx

1

=y

y% =% 1

DifF, .. ]

dy?) _ dixy) o 1ifE c s £ .
dx

dx

o _ Ay |
T dx dx 7

(2y - %) 5=¥

dy ¥

dx (Zy—x)

dy ¥

de« (Zy—=x)

Questions—1
Dif .
Selutien:
G-i%‘eﬂ—:—]:et—kl—=%§6—a-ﬂd—¥L=—',—1_
VX
Te—diffefeﬂ%'}&te—ﬁeé—\ﬂt-h—mspeet—te—(l / \E).

Formula-used—20") _ pyn-1
dx



dv d_"
dx

5
du _ bx /_1 X—E
dv 2 z

d{cotx)

2
= —(Cosec X
dx

du 1

dx X

D s o

dv 2
=—C0sec™ Xx
dx

du
du _ 4.
dw E
dx
du 1
=_  x
dv —cosec2x
du -1
dv xcosec?x
Diff .

Selution:



Given—lLetu= esinx and—=€o5x%
Te—d’rﬁfefeﬁbi&te—:—e““—wit-h—mspeet—te—eeﬁ

Formulaused 0 _ ax
dx €

d{cosx) _
dx

T CHAIN RULE ! ! lori . E E e HisEAED)-6450)
Lety= esin:( and-v=€65%

E;d( esinx] =05 X= esinx
dx dx
g sinx
dx

du
du _ 4.
dv d_"

dx

du __ COSX. Esinx
dv —sinx
U esinx oty
dw ’

ARS_oSINX (ot ¢
Question:—4
Digs .

Selution:

d (tan™'x) 1
dx o1+ x2
d (cos™'x) -1
dx  J1I-x2

d(%) __ vdu—udv

dx w2




—1 —X- 1 1-x2
du _ 4ctan 5 =4 =2
dx 1+x~ 1+x2 dx

dx

du _ 1+x* 1 [:1—3-.'2)__l —2x( 1433 ) -2%(1-%2)
dx 1+x% ’ (1+x2)?

1+x2+1-x2 2

du  1+x%1 (1—3-.'2 Tt _2x-2x®2m42y® 1+x° 1 1—:(2)__l —4x
-— = 0 z = . z
dx 2 2 M1+x? (1+x2)2 2 2 M1 +x7 {1+x2)?

du 1—:\-:2)__J' -x 14x2 X -x —x
—_— -3 = —_ — T _
dx 14%2 (1+x2) PR S TN R To R o B v

du _ —X%
dx Vi1—x*

=1
=
iy
I
]
o

[

-

-

=

Giveﬂ—:—lset—u—=—tan_l[
1—-x-

s
-anpd-v—=5l11 = .
1+x°

2x J
1+ x? |

. . 4 2 . . =1
To-differentiate—tan l—xzwt-h—FeSﬁeet—Ee—sm
1-x

Formulaused-20) _pyn-1
dx

d (tan™'x) 1
dx o1+ x2

d (sin™'x) 1
dx N Vv1— %2




D s 3

z
du _ ditan 122 7;{ df szj 1 . 2(1-x*p+2x(2x)
—_— = —x —= Tl Es = 4X " 232
1+ E _2E 1—x
dx dx (J.—J{Z] dx D — ( )
du _  (1-x%)? 225+ (1-x?)? 2+2x7 201 +x%)

de  1+xf-2x4ax? | (1-x7)° 1+x* +2x2  (1-x7)  (1+x%)?  (1+x7)

du _ 2
dx (1 +x3)

Digs s 4

1
dv dr: sz] 1+x% 2(14x®)-2x(2x)

—— 2K —. —— —

dx ..Jll_(H.xz]z dx V 1+x*+2x% —4x? (1+x%)2

dv _ 1+x2 2+2x%—a4x” 1+x®  2-2%%  q4x® 2(1—=x%) 2

A Jlee—ze (22  JAo@R (162 1o@ (142) 148

dv 2
dx 1+x2
du

du _ dx
dv d_"

andv=cos 71 (2x° —1).

a4

1-x
. . -1 X . _
To-differentiate—tan ﬁ—\»ﬂ%h—Pespeet—’ee—cos l2x2 —1)

Formulaused+ S0 _ pyn-1

dx
d (tan™'x) 1
dx o1+ x2
d (cos™'x) -1
dx V1= x2

J:et—u—=—tan‘1%_&nd_v_=_ms—1(2xz -1)
Ji-

Dt s "

= —zx
du d{tan™'—2— 1 d(—— 1 1(V1—x :I+:-.'(\’Z —
— 'I — |I —
ax O e i L TS 2
dx dx Vi-x2 dx 1+—— 1-x



—x2 1-x24x°

du 1-x2 y1-xZ— e 1
d—:—z—‘:z,— u'll—xz_;(l — Xz% J1-%x2 —=— -
X lmxT4x 1—x2 (1-x2)2 VAT
du 1
dx  v1-x2
dv _ d [cos™H{2x% -1)] _ -1 di2a® -1) _ -1
dx dx V1-(2x% 1) dx y 1—dx®*—1+4x2

dw —4x —4x -2

dx  vVéxE—4x* 2y 1-x2 V1-x2

dv -2

dx  v1i-x2

du
du _ dx
dw E
dx
1
du Ji—xz _ -1
- —
dw - 2
Vi—x2
du -1
dw 2
-1
Diff .
Selutien:

Formulaused—30) _ 5 yn-1
dx

disinx) _
dx

d{cosx) _
dx

Letwu—=-sin3 x-and-v=-—cos3x

Digs s 4

QI3
SIIT—X

du . disinx .
W _ 3gin? x-25 _ 34in? x cos x
dx dx

du .
—=-3sin® xcos x
dx

Dt s "

dwv d(cosx .
& o 30082y 30052y sinx
dx dx
dwv .
=—3cos’x sinx
dx
du
du _ d_
d‘r’ d"-’



du _ 3sin®xeosx _  sinx _

dv —3cos?x sinx —COSX tanx

u -
- —tan x
Ans——tanx
Question:+8
Dif ”
Selutien:

2" 30

. 11 1—X 1 —-X

Given—+FEetw—=-Co0s — |-andv—=-tan =
1+x~ 1-3x~
5 . .
1 I=-x7 1] 3x — X
Fo-differentiate—Co0s — | with-respeetto-tan =
1+x° 1-3x
_ -
E ] 1. 3tan8-tan*08 _ tan 36
1-3tan®8

d(xn] - -H—.Xn_l

dx
d (tan™'x) 1

dx T 1+ x2
d (cos™1x) -1
dx V1o x?

V.
dx Ve
2 3
1 1—X -1 —X
Eetw—=-cos -and-v—=tan =
1+x~ 1-3x~
Diff Hati ]
du e S R —(1+x%) —2x(1+x%)-2x(1-x%)
o="dcos = 1-x2 2'_—-|-—‘L5—d( 5= T 22 ’ 2z " : - 2-2 :
ax dx \'1_(J.+x2] dx VA+xF)E-1-x7) (1+x%)
du _ —(1+ xz] —2x—2x%—2x+2x° _ 1+ :\-.'2] —dx _ +2
dx 1+t o1-xf a2 (1+x2)? e (1+x2)% 1442
du _ +2
de  1+x*
1 3x—x°
Forv=tan ﬁ
1-3x~
Letx=+tan6

—1 3x—x* _q1 3tanB-tan®® - -
tan™ ——=tan™' ——_———=tan"" (tan38)}=-36-=3tan ' x
—aX - an

_q 3x—x* _
tan™? =——=-3tan™'x
X

1-3
dv _ d(3tan 'x) _ 3

dx dx 1+ x2



dv 3
dx  1+x%

du

~ .
. -1 I1+x° -1 . 1
Givep—~Fetu—=-1tan _

. . -1 1+x
To-differentiate—tan _

Formutaused+3 %) _ pyn-1

dx
d (tan™'x) 1
dx 1+ x2
d (sin™'x) 1
dx B V11— x2

The CHAIN RULE states that the derivative of £} is £4aG0)-a

Ve o1

X

_ -1 2%
Eetwv—=-tan -and-—=5111 [7J

Putx=-eot8-06r8=—cot ! xinu

14 x2-1 /1+ cot?8-1 —1cosecB-1
S =gpp Y ————=tanT ———
tan " an p—r oot
1 1-sin@ 1—sing
_jcosecB-1 I = ~1 =ing
tan ™ ————=—yap 1 H08 =51 Sd ~=-tan —Sng-
co cotB cot8 <ing
1—5in@ 1 —sin®
_ - _q 1—sin
tan~! S8 =tan lm
sing

. 8 e .8 8 8 . .8
We knew-that 1 —sin 6‘—=—c0525+ sin? 2—251115 cos;—aﬁd—cos E}—=—c0525 — 511125

. 8 .8
+—sin §-=(cos - 51115)2

1-sin@

_— . _ i
Substituting-the-abovevedvesint.n - ———we-get
cosB
6 .6 6 .6
—11-sin8 _ 1 (cos;—s:n;]z 1 (cos;—sm;]z

—=-tan~

tan tan 2] r:] ] i}
8 27 _gin2— —si in—
cos cos*_—sin®_ (cos; sm;)(cos;+smz]



g .8
_11-sin@ —1 (Cos;—s:n;]
tan =L 2]
os6 (cos;+sing]
e qs 2] .
tan-1 (cosg—singj tan~1 1 -tans tan~t [:rr g) T @
aIl =—LdaIl _%'—=‘ aIl an(l—— - j—=——-
(cos—+sin=) 1+tan— 4 2 4 2
z z z
; _iy1exi1_m 8 _m  cotlx
an 4 2 a 2
gy 14+xZ—1 T cotTix 1
d(tan “T] =dg-———) ~
ax ax 2(1+x%)
du_ 1
dx  2(1+x%%)
v=-=sin"! —
1+x
Putx—=+tanb
i sind
. 1 2x . _q 2tané gﬂ . _q 22— _— \
V=-sin"! ——=-sin™* 25— sin~! —wsE=-sin~" —g=%-=-sin"" (2sin 6 coso)
1+x 1+ tan sec2 @ e

- Zx - . - . —
V=-sin 11+—2=—51n 1 (2sin@ cosf) =-sin~! (sin26) =26-=2tan 1 x
X

-1 2% -
Ve=-sin™! —=-2tan""x

du _ opex?) _ 1

dv _2 4
14+x2

B

. -1 ¥I-x 1m |
Given+—Eetu=-1an I ardv=os 71 (2x4/1 - x?)

. . -1 1-x? . ,’
To-differentiate—tan with-respeet-to-cos ! (2x4/1 — x2)

X

Formula-used—20") _ pyn-1
dx



d(tan'x) 1

dx 1+ x2
d (cos™'x) -1
dx  J1I-x2

_ 1-x
Fetu=tfan | ——— |-andv=oc-] 2x41-x2)

X
Substi —cost
— 1= xE g /1-cos?E, _ _1 04y sin?8
¥=tan (—x )=tan (7505lg y=tan (—cosa )

in
#=-tan™! (%}—;‘Ean‘ Y(tan 6)=-6

w=-f-=—cos 1x

y¥=-c0s"! (2xy1— x2)=-cos ! (2sin# 1 — sin2d)=-cos™ ! (2sind vcos29)
¥=-os ™! (2sinfvcos2@)=-cos™! (2sinf.cosf)=-—cos™ ' (sin26)

v-=-—cos~* (sin26)-=-cos™" (cos[; — 26])=— — 26

T T R
¥=—— 26=-— 2sin Ly

a1 R
¥=-— 2sin Ly

D s 43

dv -2
dx  Vvi—x°®

Find-
Selution:
. . . . . g 4y . 1. dy iﬂand
7 9 ' dx‘ys gdt dt
] Lividi | : red thine.

dy _ d(Zat)
dt dt



| . . 1ifE iable £} 150 W, B idy] findi dy i.:bc 1 4]
dx df df

dy _ dbsind  dsind
a8 a8 as

dx _ d(acosf) dcosf

48 48 Ede = —sing3

=cosB)
COSY9—}

dy bcos@ ,cos6
Y ( = cotd )

dx —asing sinf

_ —bcotd

a

Question3

dax
da

dx dacos?@
de  de

deosf

_ (2 8) > {-sind)Lusi hai ]dcoszﬂ_g 5 2 0 (5in0))
de ag
=2asinbeost-:

dy _ Z2bsinBcos8

dx —Z2asinfcos8

= b

a

QuestHion:—4



Y b findi dy ] dx

dg dg

dsing

dsin®@

dx dacos*8

T

_355(35552935565. 8-)-(usi hai ] dcoszﬂ_g 0 a’cosfﬁ'_2 9 sind
fl] da

=3asinbeos?6-

Dividi 2 1)

dy _ 3asin®#fcos@

dx  —3asinBcos?@

—sing

cosf

=+ahb
Question: 5

Y by findi dy | dx

dg dg

dy _ da(8+sind)
df df

dx  da(l— cosf)
de dé

Dividine {1 Ly,

dy _ a(l+cod)

dx asinég

_ l+cos@

sinf

2cos%(8/2)
2sin(#/2)cos(8/2)

=-€ottb/2)
Question:6

dy . . dy dx
J Y and ™ and
dx dt dt



dy _ dbsint
dt dt

dt dt

dy _ d(e' +sint)
dt dt

dt dt

dv el +cost

T
dx E—sa’nt

_ t(et+ cost)
1—tsint

Question:8

dx
de

dy _ d(sinf+sin28)

de de
. . d sin2@ dz2g
(using chain rule - c05268 X 5
dx d(cosé + cos28)
de de
. . d cos28 . d 28
(using chain rule — = sin28 x —
dy cosf+2cos28
dx  —(sinf+2s5in2f)

Question:+ 9



Y b findi dy ] dx

dg dg

de _d Vsinzg
de dg

_ 2cos28
24sin28

Jsinz8 _ 1 d sin2 6)
df  2vsin28 s

. . d
(using chain rule

dx _ cos2é
da Vsin28

dy d(Vcos28)
g de
d Vsin28 _ 1 d sin2@

_ —2sin2@ )
d8  z+sinz# 48

2vcos28

(using chain rule

_ —sin2#

'.rrc o528
Bividing2)and-23-we-get

dy sin28/\cos28
dx cos28/Vsin28

Vsin® 28

Vcos?28

= (tan26)°>"2

dx
de
dy _ dea(smﬂ—cosﬁ‘]
dé de
= 69(c0s0—+5in6)+(sino—cos0)e® —uZ
=€ =TVt
dx d e?(sin@ + cosd)
do de
— % (cos0—sinB ) +e° RN Y
dx dx
Dividing-(1) 12y,

dy et (25ind)
dx BE(ZCOSSJ

=tanb-

dy dax
J |
de da




dy _ da(sinf—-8cos8)

dg dg

. . d(ur) drv du . . c s
=afeos6—(6-sinb—+-ecosb-H{byusing-preductrule- =U— —while-differentiating-6cos6-+
dx u dx T dx
dx d a(cosf + 8sing)
de de
. . . d(ur) dw du hile diff c s 0 0 !
— a{-sin0—+6 0 031 , _ v
dx u dx T dx
Dividing-(1) 1),
dy _ ax8sing

dx axBcosd
=tanb-ANS
Question:+12
. . dy dx e 1. . .
dt dt

dv zat?
—=—" (1+t7)
dt ar

_ (1+t3)6at-zat?(28) . . a du _dv
= {byusing-dividerale- 11 _ 5y o

(1+£2) dx v

_ 6at+6at®—6at?
(1+£2)2

— (1+t?)3a-3at(21) . . livid lo d(u/v) _ gz —uzy

(1+£2)2 dx e

_ 3a+3at®—sat>
(1+£2)2

_ 3a-3at?
(1+22)2

Dividing (1) and (2).

dy _  sat/(1+¢2)
dx  3a(1-t2)/(1+£2)2

_ .t
T a-t?)
Question:+13

byv-findi dy iabc 14} Yividi ] ] . 1 thine-
dt dt

2t
Y e
dt 0
_ (1+?)2—2e(2p) . ine-divide ruted04/v) vd_“_uﬂ_}

{(1+£2)2 o e

_ 2427 -a?
(1+£2)2



_ 2-2tf
(1+t2)2

1—t?
dx  dFe)
ac de
;w{—by—&sm?diﬂde—m}erd(”"”] - e u%—}

(1+£2)2 dax v

_ —2t-2t%-2t+2¢7
(1+422)2

dy _ 2-2¢2/(14¢2)°
dx —4t/(1+£2)2

_ tT—1
T ey

Question:+14

dy dx

. . 3 i ] i. . i. |] | I |] !E E ].iFE E] thjﬂg.

dt dt

Letusassumev=—
Vi{1+t%)

dy _ dsin ()
dt dt

1 du
Ta-u) o

[TreEx1-te/2V e dv
1 V142 x1-t(28/2

)| du  dv
- X —{by-using-dividerale- 4/ _ Yoy ~ '
Vil-u?) (\."1+t2)2 Tax v

dx d(cos™'v) dv

—_— X
dt dv dt
=_r_1 v -1 _ | % rQt . _— ’d(ufv]_vd—[u —ud—[p
Va-v o (Vi) 2V (1+82) C53 S P
Putting-valueof+
B t(1+£7)
tx(1+tz]%
Vi1+2?)
="z
(1+t2)z
1
= (1+t2 ]4(—2—)



dy 1 (1+£%)

dx 1+¢2 1
=1
Question+15
<
Selution:

- . . . . ot . dy nding 2 and- and
Fheorem:y-andcare givenin-a-differentvariable thatis c-can-find dx by finding dt dt
] Lvidi ] 4l rod thine.

dy _ d(sint-2sin®t)
dt dt

dx  d(2cost — 2cos’t)
dt dt

= 25int+6605 t-X-SiAt—rrrrres £2)>-(using chain rule)

dy  cost(1-6sin®t)
dx  2sint{3cos®t-1)

_ t(et+ cost)
1-tsint )

Question:16

dy _ d(3+Zlogt)/t

dt dt
- ( ] (3+2logt)x1 d(ufv) L
ETE— {by using divide rule, P ”vz dz}
1+2logt (11
R H
dx d(1+ logt)/t?
dat dt
— t2(3)-2t+2t logt) o e divide puled04/) v_“_ud"_}
ts dx v?
2logt+1 ()
gz =7
Dividi I 1)

dy  —(142 logt)/t*
dx  —(1+2 legt)/t?

=+
Question:+17
<



dx
de

dy _ da(l-cos8)
df df

dx da(f—sind)
de de

dy asing

dx ax(1—-cosd)

Putting 0=m/2
_ sin(m/2)
-_1—cos(rrf2]

=1
Question:+138

dx
de

dy _ d(2sinf—sin2d)

d6 de
dx  d (2cos6 — cos26)
de de

Dividing(1)-and(2).

dy _ 2cosf-Zcos2B

dx 25in2@—-2siné

cosf—cos28

sin2@—sind

_ cos8—(2cos®8-1)

2sinfBcosf—sing

(l—cosﬂ](cos6+§]

{sin2t = 2sintcost} {cos2t = 2 cos®t — 1}

25!’1‘:9(505‘6‘—;]

1
_ 1—cosf  cosf+- 1—casf

tan(g)}

2s5ind cosﬂ—% sind

_ tan(g] x (2(l—tanz{g)]+(1+tanz(g )

& &
1 2 (1—t3112(5)]—(1+ta112(5]]
_ tanx  2-2 tan®x+1+tan®x
2 2-2tan®*x—1—tan®x
_ tanx  3-tan®x

2 1-3tan®x



_ 3 tanx—tan®x 3tanx—tan®x
1—-3tan®x 1-3tan®x

= tan3x

_ tan3x 2]

dy dx

71 - él . . gt o ble that ist W tnd D b findine-Y and % and

dx dt dt

(—sinzt) du

f - .- dr
=V cos‘2t{3 sin txaost} sin t( Teemat :]] E] . livid ] i d(u/v) _ VH uﬁ_}
dx

cos2t v

cos2tx(3sin® txcost)+sin® tx(2sintcost . .
= ( ) 3 ¢ ] {sin2t = 2sintcost}

(cos2t)z

sin® t cost(3cos2t+2sin® £)

cos2t = 1 —2sin’t
{

2
(cos2t)z

sin® t cost{3—4sin® t)
— ]

{cos2t)z

sintcost (3sint—4sin® t . . .
= Eeine— ) (sin3t = 3sint — 4sint}
2(cos2t)z

sin2ixsin3t
— -3

(cos2t)z

cos®t
a4y " Jcos2t

dt dv

—sinzt)

_ -..'cos2:{3 cos? tx(—sz’nt}—cosat{klcﬁ)] . . d(u/v) vd_u - uﬂ_}
= N —{—bwsmg divide-rule-2W/v) _ gy iz
dx 2

cos2t v

cos2tx(—3cos® txsint ) +cos? tx(2sintcost . .
= ( ) z - ) {sin2t = 2sintcost}

(cos2t)z

cos®t sint{—3cos2t+2cos’t

5 ) {cos2t = 2 cos®t — 1}
(cos2t)z

cos® t sint(3—4cos?t)

El
(cos2t)z

;sa'ntcost (Ecost:iecosat] {cos3t = 4 cos3t — 3c0st)

{cos2t)z

sin2ixcos3t

2
2(cos2t)z

Dividing(] Loy,

Sinzt=cosat

Fl
dy _ z(cosztlz
o smztxszr;at

(coszt)z



=—cot3t

dax

dy _ d(2sinf-sin28)

de de
dx  d (2cos6 — cos26)
de de

Dividing (1 L),

dy _ cosf-cos28

dx sin2f@—sind
28 . .
= tan(?) ~tasshownin-questionno—+84

Ietd}'_ r
dx_‘f

dy 2
Eu;dtan( )

dg dé

38
d2y 3SEC2[:T) 1

= X —— P
dx? 4 (sin28 — sing)




dy _ da(l+cosd)
dd dd

= —asinf—————H
dx da(f—sind)

do de

dy —asing

dx ax(1—-cosd)

.8 8
—2 — — — pu—
= “2sinG)eosG) {sin2t = 2sintcost} {cos2t = 1 — 2sin® t}

2 sin?=
z

4aa 2 a(l—cosd)

-1
- ) 2] . -]
2a smz(gjx@ 51112(5]]

{1 — cosf = 2 sin® (g)} {cosec?8 =

sinzﬂ}
1 4 (6)

=—Ccosec \—-|.
da 2

Exereise—:10J



Giye?*-cos 3%
Differentiating—with-respeet-tox
_ n.2%
=2 cos3Ix—+—-€
=2e%¥cos3x— 36 smsi
E”EE . ]
£ 56} =2 262 *e053% 262 ¥(sin3x)-3—3-2e co535.3
= 46¥¥cos3%—6e2sin3x—602%sin3%x—Oc
=12 ) eesé’v:* .
_ 2% |
SiR3x—b5e’ .
N 2%
EOS3%

2



D, . "

d
&_ 1+ sec?x
dx

Dt s "

d?y
— = 2secx .secxtanx
dx?

2

d
==Y 2sec?x tanx
dx=

d?y _ Ztanx

—_— =
dx? cos®x
a2 . .
=cosZx =¥ = 2 tan x-Fputting value of tanxfrom ()]
dx?

= ey OF _
cos™x — =2y — 2x
X

2,
=-cos?x %—2y+ 2x=10
Question:4
H<
Selution:
Diff e »

dy
— = 2c08X— 3sinx
dx

Difs ok 4] |
d?y .
@= —2sinx — 3 cosx

&y

axz - Y
d?y
Y=
HeneeProved
Question: 5
H=
Selutien:
Difs ki 4 |
1 1
vy, = — 3sin(log x); + 4cos(logx) <

—3sin(logx) +4 cos{log x)

=y, = " +-we-eanalse-write-thisasey,=—3sinfegx)+4ecosfegx)
Difs e ”
1 . 1 .
X (—3 cos(logx) < 4 sin(logx ) E) — (—3sin(logx) + 4 cos(logx))
y? = Xz
=x%y, = % (3cos(logx) — 4sin(logx)) — (v,x)

=x%y, = -y —xy;



dydy

—— = —e*CosXX+ e ¥ (—sinxx
dx dx ( )

d _ s
=—d—i= —ee ™ cosx— e ¥sinx

;% = —e*(cosx + sinx)

Dt s "

d2
d—;; = e *(cosx +sinx ) — e ¥(—sinx + cosx)

2
=>-% = e *(cosx +sinx— (—sinx) — cosx)

=&y e ¥(sinx + sinx)
dx?

dZy
_ = —X gj
G — 2e7 sinx

Heneeproved
Question:+7

d

Y 2
—— = secxtanx — sec’x
dx

Dt s "

d?y
Tz = secx tanx X tanx + secx X sec?x — 2 secx X secxtanx

dz
d—tf= secxtan’x + sec®x — 2sec?xtanx

dZ
=°-d—f = secx (tan’x + sec’x — 2secxtanx)
X

1 d®
— ch—i" = (secx — tanx)?

—_—

dz}' 2
=-COSX—— =
dx? y

Henee-Proved
Question:8
<
Seolution:

dy

-~ _ _ 2
3 COSec XCcotx — cosec’ x
X



D s 41

d’y

a2 = cosec xcot?x + cosec®x+ 2cosecx X cosecxcotx
d*y 2 2

=z — Cosecx (cot*x + cosec®x+ 2cosec Xcotx)

—_— 1 dZ}r

== (cotx+ cosecx)?
cCosSeCc X ax

. dZ}' 2
=-s5NxX— =
dx? y

2

_.d
=>-3111:x;d—j_5r -y*=0

Heneeproved
Question: 9

dx 1+ x2

- 29y _
(1+x )dx—l

Dif s ]
d’y  dy
1+x%)-5+ 2x-= 0
( )d:x;2 dx
HeneeProved
Question—10
H<
Selutien:
Dif s "
Y _ cos(siny)
— = cos(sinx) cosx
dx
Diff s i
d2
Fri —sin(sinx) cosx cos X — sinxcos(sinx)
— d%y , . 4y
<= = ~ycos“x—sinx —dLmsx
PY_ _ cosix— dy
=2 = “Yycos'X—tanx—_-

2

d°y 2 dy
=4 yros“x+ tanx—=0
dx2 y dx

HeneeProved
Question:+—11



y, = —asin(logx) %—[—eaﬂ—a}se—be%tteﬂ—as—xy;;a—sm—e}eg—)e—}
Difs . "

—xacos(logx) % + asin(logx)

y? Xz

=x%y, = =y —xy;
=x’y, + xy; + y=0
HeneeProved
Question+—12
Findthe-se
Selutien:

Dif L ]

d
& _ 3e**sin 4x + 4e**cos4x
dx

D s 41

a2 . .
=>-d—;; = 9e3*sin4x + 12e3*cos4x + 12e3*cos4x — 16e3*sin 4x

& .
=~d—f = 24e?*cos4x — 7e**sinx
X

4z .
=°—d—f = e3¥(24cosx — 7sinx)
X

Question:+13
Hindthe-se
Selutien:

1
y=3 [sin(5x + 3x) + sin(5x — 3x)]

L 8 +:L in2
y—zsmx 2smx

D s "

W _ 8 osBx+ cos2
dX_ 2l:lZ}S X ZCOS X

d
=>-d—1" = 4cos8x + cos2x
X

Difs s "

d?y
—— = —32sin8x — 2sin2x
dx?

HeneeProved
Question:+14
I Diff L .

@ = sec’xe
dx

tanx

1 E — etanx
sec? xdx




=rosix ? — ptanx
x

2

d
(cos®x) d_x}; — (2cosxsinx) d_i = seclixetanx

d2 . d d
=-(cos’x) El; —sin Zxd—i = d—i

d? . d d
=(cos’x) —d; —sin Zxd—i — d—i -0

d= . d
=-(cos*x) ﬁ— (sin2x + 1) d—i -0

1
dy xXxx—logx
x x2

;ﬂ __ 1-logx

dx x2
-1
2 - 2_ —

d’y XX 2x(1—logx)
dx? x4
=_d_2}" _ —x—2x(1-logx)

dx? - x>
=&y _ z1-2+2logx

d:{z - :{3

d’y  (2logx—3)

.
dx2 x%
Question:16
H<
Seolution:
dy ax ax o3
— = ae*cosbx — be**sinbx
dx
ax L3 ax dy
be**sinbx = ae®™coshx— —
dx
dzy 2 .ax ax o1 ax o3 2 ax
ﬁ= a“e*™cosbx — abe®™sinbx — abe®*sinbx — b“e®™cos bx
X
d*y 2_.ax ax o 2 ax
=4z = ae*cosbx — 2abe™sinbx — b"e**cosbx
X

d? g
=’-d—f = a%e®™cosbx — 2a (aeElx cosbx — d_}') — b2e®cosbx
X X



a2 d

=—d—f = a%e*™cosbx - 2a*e*cosbx + 2:;1d—1'r — b*e* cosbx=
X X

42 a
Y- _a%e*cosbx — b%e*™*cosbx + 2a—
dx= dx

d’y 2 2 dy
=—== —(a+ b“)(e*cosbx) + 2a—=

= ( ) ) »

d*y 2 2 dy
Ul — -

= (a*+ b))y + ZadK

=>-d_2}r_ E 2 2 _
= Zadx+ (a*+ b%)y=0

HeneeProved

Question:+17

1dy —a
ydx B V1 —x2
_aedCfos i

;E —_—
dx Y 1—x2

2 acos ‘x

a“e - 2xX

4z —— X V1 —x2— aef®® l"xiﬁ
R < 241 —x?

dx2 (1—x2)

-1
1 axECOS X

= _Ed_z}'=2::os_x_
(1 X)dxz a‘e

—
V 1—%2

a2 d
2 y_ .2 ay
=(1—-x )@— a‘y +x_

d2 d
AR 2y oY
=(1 x)dxz—ay de_o

HeneeProved
Question:138

Selutien:
Diff . "

dx_thy_z
ac - “Mar

dy dx dy

dt ~dt  dx
2 1

de  2at t

D s 41



d?y -1 dt

dx2 2 dx
&y _ -1, 1
a3 " Za
dy_ 1,1
dx? 4 4a
=_d2}r -1
dx® 16a
Question—19
H<
Selution:
Difh s it 0
dx d
i a(l —cos@) d—g = asin®
dy dy dx
dx de  de
dy asin®
=-dx - a(l—-cos8)
;ﬂ _ sinB
dx  1-cosB
Dih Hati it
d’y  cosB(1—cosB)—sin’6 db
— ¥ —
dx? (1—cosB)? dx
d’y _ cosB-cos®B-sin® B 1
dx® {(1—cos8)? a(l-cosB)
dZy cosf—1 1

dx?  (1-cos8)2 " a(l—cos8)

d’y  —(1-cosB) 1

dx®  (1-cos8)2 " a(1-cosB)

dzy_ -1

dx®  a(l-cos@)?

L S
“ax? a{1—(—1])2

z —

dx? 4a
Question: 20
H<
Selution:
Difs . 4]

dy l 1
i cos(logx) "

=~x? = cos(logx)

Digs s 41

. 1
@ —sin(logx) <X — cos(logx)

dx2 x2




a2 :
=- zd—y = —sin(logx) — cos(logx)
X
2
X dx? y Xd:\-:

HeneeProved
Question: 21
H<
Selution:
J1—xZy=sin!x
Diff . "
\T_Xg_y_ 2xy _ 1
dx 2y1—-x2 +1-—x2
- 2y dy _
(1 x)dx xy=1
Dif, . 4
(1 E)dzy 2 dy y 0
— ——2X——X—— V=
dx? dx d
- 28y o dy _
(1 X)dxz 3}{{“ y=0
HeneeProved
Question+ 22
<
Selution:
y = e*sinx
Diff L »
dy .
£= e*sinx+ e*cosx
d
[excosx= —y—e" sinx]
dx
Diff L "
d’y , .
FrCh e*sinx + e*cosx + e*cosx— e*sinx
2
=*%= 2e*cosx
d?y dy %
;ﬁ= ZE_ 2e*sinx

d*y dy
__ — [ —
dx? dx zy

d’y dy -~
=’*dx2 ?'dx + 2vy=10

Question:+ 23
¥



. 1
=a (— sinf + —sinﬂ)

—sin?8+1
=4 sin @

acos?@

sin @

dy dy dx

dx de de
sin @

dy B 5
ax  2C0S¥ X o os20

d?y 12 sin 8
=2 (y2) x
(\I ) acos® @

1
= —sint + —
sint

—sin?t+ 1
sint

cos’t

sint

dy
E = Ccost

Dige . "
d2 . .
=" = _sip t-{Puttingt=w7/4-1

dt?

2
;ﬂr__

=
dt? V2
dy dy dx
dx _ dt . dt

d; sint
= cost X
dx

cos®t
d
=" _ tant
dx
d ¥ _ 2 dt . _
; = sec’t_—tPuttingt=--+/41]

z
dx



=_d_2}r_ (\.‘E) % sint

dx2 cosZt
d’y ii
=t 2% Y
()
dZy ey
Question: 25
H<
Seolution:
f‘_ﬁ*
Takina] both-sid
logy—=3cdogx
Dif . ]
2 _ g 41 ;
Sa = 1+ logxtd)

;% =y(1+ logx)

Difs o 4]
d%y v dy s .
=z =1z Zputtingvalre of - log-o-from(
= LT (1+logx) ™

<
Selution:

y = (cot™1x)?

Dis L "
dy —2cot™'x
dx  1+x2

a
=—2cottx=(1+ xz)d—i

Dist L "
d’y  2+4x cot™'x
dx2  (1+x2)2

- 24287y _ -1, _
(1+x)d¥2 dxcot ix=2

- 2y24%y _ _ 234 _
(1+x%)2 22 2x ( (1+x)dx)— 2

2
=(1+x) T+ 2x(1+xH) L =2

dx?

Henee-Proved



H<

Selution:

Difs — 4]

dy ."—m_l A

-~ _ 2 _
dx—m{x+ VX +l} (1+2\.m)

dy m-1{ JyxZ+1+x
== =mi{x+ Vx2+ 1} —_—
dx { v

\.'I xZ+1
. m
dy m {:\-.'+ V'xz+l}

dx \.'I x2+1
d

=:——F =1m '}r_
dx \.'I x2+1

{—% V2 +1=my4

Dt s "

av —— = 2RIV
2 m—y 1+x=—
=d'y dx VX241

dx® {1+x2)

a2 d
=(1+ xz)d—“f = m?y— X

a2 d
=(1+ xz)d—g+ xd—i— m?y =0

L2
dy _ 2Vx2 + a?
dx X ++x2 + a2

2 ra?
;E _ 2y x*+a%+ 2x 1
dx 24/x%+ a? w+q x2+a?
dy 1
== —
dx yxZ+a?
d’y -2x

dx?  2(x2+a2)Vx2 + a2

—X

dZ

2 2497y _
-=—(X +a )dxz - \.":(2+32
dy

dZy
=7 +a’) o= —xg,

d? d
=~(x2+az)ﬁ+ xd—§= 0
HeneeProved
Question: 29

<



Selution:
Difs . 4] 0

dx dy
i a(—sin® +sin 0 + 0 cosO) 6= a{cos® — cos0 +0sin0)

dx

dy .
=— = abcosB—=—=absind
de de

dy dy dx

dx de " de

dy  aBsin® sin B

dx  aBcos@ cos8

d
==—d—1" tan®

4

d’y
L= sec?f x —
dx d

d*y 2
S =

dx= sec”8 x aBcos8
=&y _ sec2p x =<8

dx® ad
=>_d_23.r= sec? B

dx= al
HeneeProved
Question+30
H<
Selution:
dx . dy .
— = —asin® + bcos® — = acos8 + bsin®
do do
dy dy dx
d« de ~ de
_. dy _ acosB+bsin®

dx  —asinB+bcos®

dy _ x

dx ¥

dy

=3y _ ¥y

dx2 ¥2

d
= Z Sy L
y dx? y—x dx

d2 d;
y dx? dx y



