10. Differentiation

Exercise 10A

1. Question

Differentiate each of the following w.r.t. x:
sin 4x

Answer

Formulae :

d , .
* = (sinx) = cosx

d
'E(I{X)Zk

Let,

y = sin 4x

and u = 4x
therefore, y = sin u

Differentiating above equation w.r.t. x,

dy _dy du . By chain rule

dx du dx

dy d d
n— = — (sinu) .—(4x

dx du ( ) dx( )

d . d

=CcoSU.4 e ( - (sinx) = cosx & (kx) = k)
=cos4x .4
= 4 cos 4Xx

2. Question

Differentiate each of the following w.r.t. x:
Cos 5x

Answer

Formulae :



d .
‘= (cosx) = — sinx

d
’EU{X)=1{

Let,

y = cos 5x

and u = 5x
therefore, y= cos u

Differentiating above equation w.r.t. x,

dy = d—}'_g ............ By chain rule
dx du dx
dy d d

“—= — .— (5
dx du (cosu) dx (5%)

- L4 — _ ai d _
=—sinu.5 . ( . (cosx) = — sinx & = (kx) = k)
=-sin5x.5
= - 5 sin 5x

3. Question

Differentiate each of the following w.r.t. x:
tan 3x

Answer

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,

— e By chain rule



dy d d
‘= du (tanu).ﬁ (3%)
_ 2 o4 _ eap2 d _
= 507U .3 e ( — (tanx) = sec“x & — (kx) = k)
= sec? 3x . 3
= 3 sec? 3x

4. Question

Differentiate each of the following w.r.t. x:
cos x3

Answer

Formulae :
.2 (cosx) = — sinx
dx

n—1

. i (x") =n.x

Let,
y = cos X3
and u = x3

therefore, y= cos u

Differentiating above equation w.r.t. x,

dy = d—}'_ﬂ ............ By chain rule

dx du dx

dy d d

3

~—= — (cosu).— (x

dx du ( ) dx (x%)
= —sinu .3%% e, ( 4 (cosx) = — sinx & 4 (x™)=n xn‘l)

’ dx dx )

= - sin x3 . 3x2
= - 3x2 sin x3

5. Question

Differentiate each of the following w.r.t. x:
cot?x

Answer

Formulae :



4 _ 2
‘= (cotx) = — cosec®x

. i (x*) =n.x?

Let,
y = cot? x
and u = cot x

therefore, y= u?

Differentiating above equation w.r.t. x,

dy = d—F_E ............ By chain rule

dx du dx

dy d d

2

s~ —= — (u?).— (cotx

dx du ( )dx ( )

d d

=2u.(—cosec?x) . ( - (x")=n.x""1 & - (cotx) = — coseczx)

= 2 cot x .(- cosec? x)

= - 2cot x . cosec? x

6. Question

Differentiate each of the following w.r.t. x:
tan3x

Answer

Formulae :

4 _ 2
‘= (tanx) = sec*x

. i (x") = n.x?!

Let,

y = tan3 x

and u = tan x
therefore, y= u3

Differentiating above equation w.r.t. x,

_dy dy du

- = S By chain rule
dx du dx



dy d , d
"= du (u )'E (tanx)

— 2 i ny __ n—1 i _ 2 )
=3 U” .SeC X s ( — (x™)=n.x"""* & — (tanx) = secx

= 3 tan? x .(sec? x)
= 3 tan? x . sec? x
7. Question

Differentiate each of the following w.r.t. x:

Formulae :

4 _ 2
‘< (cotx) = — cosec*x

E

di (V) =

Wl

24/
Let,

y = cotyX
and u =+/x

therefore, y= cot u

Differentiating above equation w.r.t. x,

dy _ d_}'_ﬁ ............ By chain rule
dx  du dx
g = diu [mtu).% (+vx)
= — cosec?u ;lq ............. ( i (cotx) = — cosec’x & i (Vx) =
= — cosec?yx ﬁ
= ;TIE cosec?/x

8. Question

Differentiate each of the following w.r.t. x:



~ffan x

Answer

Formulae :

4 _ 2
‘= (tanx) = sec*x

|-

« = (VX) =

Wl

24/
Let,

y =+tanx
and u = tan x
therefore, y = Vu

Differentiating above equation w.r.t. x,

d dy d .
P - —F_—u ............ By chain rule
dx du dx

1 d d
=—.5eC%X .., ( = (Vx) = i & — (tanx) = seczx)

X

[e%]
-
wl
=7

2
=——— .5ec°x
2y/tanx

sec?x
2y/tanx

9. Question

Differentiate each of the following w.r.t. x:
(5 + 7x)°

Answer

Formulae :

n—1

d my __
‘< (x") =n.x
d
* (kx) =k

-i(k}=ﬂ



dwv

d du
& Wtv) =+

Let,
y = (5+7x)°

and u = (5+7x)

therefore, y = u®

Differentiating above equation w.r.t. x,

dy = d—}'_g ............ By chain rule

dx du dx

dy d . d

5 d d d n n— d

=6'(U)J'(E(5)+ E(?X)) ............. (E(X ):11_){ l&a
= 6. (5+7x)°. (0+7) ccoveveene. ( % (k)=0& i (kx) = k)
= 42, (5+7x)°
10. Question

Differentiate each of the following w.r.t. x:
(3 -4x)°

Answer

Formulae :

. % (x") =n.x"1

Let,

y = (3-4x)°

and u = (3-4x)
therefore, y = u®

Differentiating above equation w.r.t. x,



_dy dy du
Tdx du'dx
dy d

. d
E= E 8] )E (3—4}{)

=5.*. (S @+ = (—4%)) o (2 @ =nxta L (u+v) = L4 )

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

= 5. (3-4x)%. (0-4) oo ( i (K)=0& i (kx) = k)

= -20 (3-4x)*

11. Question

Differentiate each of the following w.r.t. x:
(2x2 - 3x +4)°

Answer

Formulae :

. i (x™) =n.x"

« — (kx)
d
.E [:k) =0
du dw
* — [:U+V) = E—l_ a
Let,

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

therefore, y = u®

Differentiating above equation w.r.t. x,

dy = d—}'_ﬁ ............ By chain rule
dx du dx
dy d

f— = — (u° 2x-—3x+4
dx du ) ( X" X )

= 5. (w)* (di (zx2)+ - (—3X)+ L (8)
( % (Xn): xh- 1 & (Ll+ 'V) — + dt)



5. (2x2 — 3x + 4)%, (4%-340) oo ( < (kx)

= 5. (2x2 - 3x + 4)% (4x-3)

12. Question

Differentiate each of the following w.r.t. x:
(ax? + bx + ¢ )®

Answer

Formulae :

i my __ n—1
‘= (x™) =n.x

+ < (kx) =k
d
.E [:l-{)= 0
du dw
e — [:Ll+?)_d—+ -
Let,

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

therefore, y = u®

Differentiating above equation w.r.t. x,

d dy d .

Y Y By chain rule
dx du dx

dy

./ d d d
= 6.(u)> (E (ax?) + T (bx) + T [c))

=6.(ax2 +bx + €)% .= (ax? +bx + ) cn
dx

k&= (K =0)

= 6. (ax2 + bx + C)5. (2ax-+b+0) ... (+L k0 =k&< ®=0)

13. Question

Differentiate each of the following w.r.t. x:



Answer

Formulae :
d (1) -1
o — |- ]| = —
dx \x x2

. % (x") =n.x"1

* — (kx)

d
< (K=0

du dwv

* — [:U+V) = d_+ a
Let,

_ 1
Y= - 3x+5)

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

Therefore, y = =
u

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

Therefore, u = (v)3

Therefore, y = >

w3

Differentiating above equation w.r.t. x,

d dy du dw .
A =—F_—u_—1' ............ By chain rule
dx du dv dx

_dy_d(l) d I« _—
Tdx du \u 'dvtv) “dx (x X +5)

_ d d d
S .BVE.(E () + = (-3%) + — (5))

i E ny __ n—1 g
............. (-d t) 1-.'2’ (X ) n.X & [:U+V) x+d‘\c)



=_—1]6'3(X2_3X+ 5)2_[2:{—34-[}) ............. (% [}{X)=k&i [k):[})

(x®—3x+5

- (x2—3x+5)%

(2x— 3)

—3(2x—3)
(x?2—3x+5)*

14. Question

Differentiate each of the following w.r.t. x:

Answer

Formulae :

dx \w (v)2
Let,
a? — XE
Y= |2+ x2
z_ .2
and g = 2=
a?+x2

Differentiating above equation w.r.t. x,

— e By chain rule

d d d [a?—x?
Yo S\ .—( )




1 ({}ﬂ{}{}a{})

24u (a2+x?)2

. 1 I[az+:-:z}.{—2 1 {az—xz}.{zx] d

- [aZ—x2 ( (a2 +x2)2 ) ............. ( =
WaZix? %
vaZ + x2 5 —a?—x?— a?+x?

o 21aZ — x2 -(2%) (aZ + x2)2
(a% +x2)4/? —2a?

=2 =y P ey

—2a%x

1
(a2 —x2)¥/2 (a2 + x2)* 2

—2a%x
- (a2 —x2)1/2 (a2 + x2)3/2

15. Question

Differentiate each of the following w.r.t. x:

l+smnx
l—smx
Answer

Formulae :

e 1 - sin?x = cos2x
d

‘= (secx) = secx.tanx
X

4 _ 2
‘= (tanx) = secx

Let,

1+ sinx
1—sinx

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

1+sinx 1+ sinx

Y= T "sinx'1+ sinx

ny __ n—1 i —
(x™) =n.x &dx(k)—[})



(1+sinx)2
1 — sin?x

. z
_ [Udsin® (1 - sin?x = cos2x)

cosx

1+ sinx

COSX

1 sinx
+

COSX COsSX
y = sec X + tan x

Differentiating above equation w.r.t. x,

I _d +t
N I (secx anx)
dy d d
= (secx) + i (tanx)
2 .4 d 2
= secx.tanx + 5ecex . ( = (secx) = secx.tanx & = (tanx) = sec x)

= secx (tanx + secx)

16. Question

Differentiate each of the following w.r.t. x:
cos2x3

Answer

Formulae :

d .
‘= (cosx) = —sinx

. i (x*) =n.x?

e 2 sin X. €COS X = sin 2X

Let,
y = cos? x3
and u = x3

therefore, y= cos? u

let, v = cos u



therefore, y= v?2

Differentiating above equation w.r.t. X,

dy dy dv du

- = — — By chain rule
dx dv du dx

dy d . d d .
= v (v )'E (msu).ﬁ (%)
_ o 2 i ny _ n—1 i — _ af
=2v.(—sinu).3x% . ( = (x*)=n.x""* & = (cosx) = smx)

=—2cosu.sinu.3x?

=— sin2u.3%x?% .ol (= 2sinx.cosx = sin 2x)
= — sin2x3.3x?

17. Question

Differentiate each of the following w.r.t. x:

sec3 (x2+1)

Answer

Formulae :

d
- (secx) = secx.tanx

d _
c . (x) =nx""
Let,
y = sec3 (x2+1)
and u = x2+1
therefore, y= sec3 u
let, v =secu

therefore, y= v3

Differentiating above equation w.r.t. x,

.3y _ dy dv du

- = By chain rule
dx dv du dx

d d
=3v? .(secu.tanu).2xX .comoen. ( = (x™) =n.x"1 & - (secx) = secx.tanx)



= 3sec?u .(secu.tanu).2x

= 6x.sec’u .tanu
=6x.sec?®(x*+1) .tan(x*+ 1)
18. Question

Differentiate each of the following w.r.t. x:

~jC0os 3X

Answer

Formulae :

d .
‘= (cosx) = —sinx

E

i (V) =

=

24

-i(l{x)=k

Let,

¥y = \-"m

and u = 3x

therefore, y = y/cosu
let, v = cos u
therefore, y = /v

Differentiating above equation w.r.t. x,
L4y _dy dv du
T dx dv du dx

dy d d d
== dv (yv).du (cos u)'dx (3x)

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

1 d 1 d d
" (—sinu).3 ... ( - (\,x) T a (cosx) sinx & — (kx) k)
—3 sinu

~ 2 "Jcosu

—3 sin3x
2 "+Jeos3x



19. Question

Differentiate each of the following w.r.t. x:
fsin 2x
Answer

Formulae :
.2 (sinx) = cosx
dx

n—1

. i (x") =n.x

-i(kx)=k

Let,

y = Vsin2x

and u = 2x

therefore, y = isinu
let, v=sinu

therefore, y = /v = v3/2

Differentiating above equation w.r.t. x,

_dy dy dv du

- =L By chain rule
dx dv du dx

dy d , . d d

8oy &
== dv (v )'du (sin u)'dx (2x)

= gV_z"'rg (cosu).2 ... ( % (x™) =n.x*? ’i (sinx) = cosx & % (kx) = k)
2 cosu

Cos 2X
(sin 2x)2/3

20. Question

Differentiate each of the following w.r.t. x:



~f1+cotx

Answer

Formulae :

4 _ 2
‘= (cotx) = — cosec~x

|-

« = (VX) =

Wl

24/
d
aw (0=0

dw

d du
& Wtv) =+

Let,

y = VT ¥ cotx
and u = 1+ cot x
therefore, y = \/u

Differentiating above equation w.r.t. x,

dy _dy du By chain rule
dx du dx
dy d d
a—= — (Yu)—(1+ cotx
dx du ("’ )dX( )
1 d d =
_ 1 (4 d (R = L
= (d (1) + S [:cg'tx)) ............ ( ™ (\.X) N
! (0 ’x)
=——+—— (0— cosec®x).
241 + cotx
—1 cosec?x
2 V1 + cotx
21. Question

Differentiate each of the following w.r.t. x:

1

x-

cos E‘CE

Answer

Formulae :



d
‘= (cosecx) = — cosecx. cotx

. i (x*) =n.x?

Let,
— 3
y = cosec”
1
and u = -

X

therefore, y= cosec3 u

let, v = cosec u

therefore, y= v3

Differentiating above equation w.r.t. x,

_dy dy dv du
T dx  dv du dx

dy d d d(l)

— (v3) — —
e dv (v )'du (cosec u)'dx

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

X2
d
=3v? .(—cosecu.mtu).ﬁ (x72)

‘e i my __ n—1 i — _ )
............. ( = (8") =n.x""" & —(cosecx) = — cosecx. cotx

= 3 cosec?u . (—cosecu.cotu). (—2x~%)

1
= 3 cosec®u. cotu (2 E)

6 (1 1
= E . Ccasec (E) cot (;)

22. Question

Differentiate each of the following w.r.t. x:

fsin X

Answer

Formulae :

d , .
‘= (sinx) = cosx



Let,

y =4/ sinx?

and u = x3

therefore, y = Vsinu
let, v=sinu
therefore, y = Vv

Differentiating above equation w.r.t. x,
L4y _dy dv du
T dx dv dudx

dy_ d [\,,v) i (sin u). i [xg)

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

"ax - dv

L (cosw).3
= LACOsSU X
24V

1

=——— (cosu).3x?
2+/sinu

3, cosx?®
=—x% —
2 /sinx?

23. Question

Differentiate each of the following w.r.t. x:

AfXsinx

Answer

Formulae :

d , .
‘= (sinx) = cosx

E

i (V) =

=

24



« < (kx) =k

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

¥y = wm

and u = x. sin x

therefore, y = Vu

Differentiating above equation w.r.t. x,

— e By chain rule

dy d

d
== du (\., u)'dx (x.s5in x)

= (xi (sinx) + 5111:«;.i (x))

Eﬂﬁ. dx dx

............. ( LR -2l -ulm+ v (u))

—
Vx

%]

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

2y wsinx

(X.cosx + sinx)
2yx.sinx

24. Question

Differentiate each of the following w.r.t. x:

Jeot x

Answer

Formulae :

4 _ 2
‘= (cotx) = — cosec<x



And 11 = V‘E
therefore, y = +/cotu
let, v=cotu
therefore, y = /v

Differentiating above equation w.r.t. x,

.9y _dy dv du
dx dv’ dudx
dy d

Tdx dv

1

2
=—— (—cosec’u). —=
2V ( ) 2Vx

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

d d
(\.5) E (Cﬂt U)E (\.‘E)

............. ( 4 (Vx) = L & i (cotx) = — EOSECE)

dx 24x

1 1

2
=——— (—cosec?u).——
2+/cotu ( ) 2%

v

1 1
_ _ ([ 2wy —
= .(— cosec?yx).
24/ cot/x 2vx

— cosec?yx

4 y"E 3 cot \,‘."E

25. Question

Differentiate each of the following w.r.t. x:
cot3x2

Answer

Formulae :

4 _ 2
‘= (cotx) = — cosec<x

d
° — oy _— n—1
- (x™) =n.x
Let,
y = cot3 x?

and u = x2



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

Differentiating above equation w.r.t. x,

d dy dv d .
A =—:!"_—1L_—Lll ............ By chain rule
dx dv du dx

dy d . d d |
"% dv (v )'ﬁ (cc}tu).ﬁ (x%)
=3v? .(—cosec’u).2X orenenn ( i (x")=n.x""1 & i (cotx) = — cc}secz}{)

= 3 cot®u .(— cosec?u). 2x
= — 6x.cot’u .cosec*u
= — 6x.cot?(x%) . cosec*(x?)

26. Question

Differentiate each of the following w.r.t. x:
cos|(sin~/ax +b|

Answer

Formulae :

d .
‘= (cosx) = —sinx

d .
‘= (sinx) = cosx

Let,

y = cos(sinvax + b)

andu=ax+b
therefore, y = cos(sinyu)

Iet/ V= "\.'I'E



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

Differentiating above equation w.r.t. X,

.4y _ 4y dw dv du
Tdx dw dv du dx

dy d

d
e = — ry — i -
%= dw [msm).dv (SHW)'du (wju).dx (ax + b)

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

= (—sinw).(cosv). (2\.%) : (é (ax) + % (b))

d d d
N = — gj —_— i = — |"_ =
( — (cosx) sinx , — (sinx) = cosx, — (\, )
=)
dx

= (—sin(sinv)). (ccrs \.,*'ﬁ). (Hﬁ) (a+0)

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

—a.cosvax + b N e =
( N ).(mn(sun ax + b))

27. Question

Differentiate each of the following w.r.t. x:

\/cos ec(f’ +1)

Answer

Formulae :

. i (cosecx) = —cosecx.cotx
. i (x™) =n.x*?

o (W) =17

e—(u+v)= %—l— g



Let,

y = ,/cosec (x3 + 1)

andu=x3+1

therefore, y = Vcosec u

let, v = cosecu

therefore, y = VV

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

- = — — By chain rule
dx dv du dx

dy d d d
a—= — (yV).— — (x3
== dv (‘“v)'du (cosec u)'dx (x*+ 1)
1 d d
- (_ ~(xN e
= Ewﬁ'( cnsecu.mtu).(dx (x°)+ = (l))
d d 1 d
............. ( <. (cosecx) = —cosecx.cotx , — (Vx) = PN (u+v) =
1 3 3 2
= S Teoseca’ (—cosec(x®+ 1).cot(x*+ 1)).(3x~+ 0)
!

d
............. ( - (X7 = Il.Xn_l)

1
2,/cosec(x3 + 1)

.(—cosec(x®+ 1). cot(x* + 1)).(3x?)

—3}{2 / 2
== .Jcosec(x3+ 1) .cot(x*+ 1)

28. Question

Differentiate each of the following w.r.t. x:
sin 5x cos 3x

Answer

Formulae :

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

d , .
‘= (sinx) = cosx



« < (kx) =k

dwv

d du
& Wtv) =+

Let,

y = sin 5x. cos 3x

1
y=73 (2 sin 5x.cos 3x)
y = 51 (sin(5x + 3x) + sin(5x — 3x)) .ccoceeene. (~ (2sina.cosb ) = sin (a+ b) + sin(a — b))

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

Differentiating above equation w.r.t. x,

dy d /1 .
%= (E (sin(8x) + 5111(2:{)))
Y 4 .4 _Gu  dv
i 2(':13‘51118:x;+ dxmnzx) ............. ( = (u+v)= =T dx)
1 d . . d
= 5(8 CO0S8X + 2C052X) v ( = (sinx) = cosx & = (kx) = k)

=4 cosBxXx+ cos2x

29. Question

Differentiate each of the following w.r.t. x:
sin 2x sin x

Answer

Formulae :

e (2sina.sinb ) = cos(a—b) —cos(a+ b)

d .
‘= (cosx) = —sinx
d
i E [:I-{X) =k
d du dw
H V=T &
Let,

y = sin 2X. sin X



1
y=73 (2 sin 2x.sinx)

y = 51 (cos(2x —x) — cos(2x + X)) oo (~ (2sina.sinb ) = cos(a—b) — cos(a+ b))

1
y=73 (cosx — cos3x)

Differentiating above equation w.r.t. x,

dy d (1
~—=—| = (cosx — cos3x
dx  dx (2 ( ))
Y _ 4 .
Tdx 2 (dx COSX dx cos SX) """""""""" ( dx (Ll V) T odx dx)
1 . . d . d
= E(— sinx + 38in3x) .o ( = (cosx) = —sinx & = (kx) = k)
3 3 1
= -5l 33X — —5INX
2 2
30. Question

Differentiate each of the following w.r.t. x:
CoS 4x COS 2x
Answer

Formulae :

e (2cosa.cosb ) =cos(a+b)+ cos(a—b)

d .
‘= (cosx) = —sinx
d
b E [:l{X) =k
du dw
b d_ [:Ll+ V) = E‘l‘ E
Let,

y = COs 4x. cos 2X

1
y=3 (2 cos 4x.cos 2x)

y = 51 (cos(4x + 2x) + cos(4x — 2x)) oo (- (2cosa.cosb) = cos(a+ b) + cos(a—Db))

1
y=3 (cos6X + cos 2x)



Differentiating above equation w.r.t. x,

dy d /1
T o (i (cos6x + cuszx))
LAy 1/d 4 L4 _Gu  dv
Tdx E(dxCG56X+ dKCDSEX) """"""" ( dx (U+V) - d:-:+ dx)
= Y pa _ e .4 — — qi d _
= 2[ 68in6xX — 25iN2X) vveeenne. ( ™ (cosx) = —sinx & ™ (kx) = k)

= -3 sin 6X - sin 2x
= - (3 sin 6x + sin 2x)

31. Question

. Y
Find — , when:

dx
| 14+x
Y =sin _
1-x~
Answer
Formulae :
2tanx )
—— - =5in2x
1+tan<x
1+tan®x
———— = (082X
1—tanZx

d , .
‘= (sinx) = cosx

d .
‘< (cosx) = —sinx

e 1+ tan®x = sec?x

Given,

C(1+x7
y=sin| T

Put x = tan a

Therefore, ? = s5ecZq .. eq (1)
a

~ {1+tan®a
= sin| ————
y 1 —tan?a



. 1 +tan®x

y = sin (cos 2a) ............ ( = CO0S EX)

1 —tan®x

Differentiating above equation w.r.t. a,

dy d

@ (sin(cos2a))

= (cos(cos Ea))i(ms ) [ ( i (sinx) = msx)

= (cos(cos2a)).(—sin Ea).i (2Q) e ( i (cosx) = —sinx)

= (—2sin2a).(cos(cos2a))

Ztana 1 +tan®a 1 +tan®x Ztanx
= —2( )_(c(}g( )) ............. ( = C08S2% &

1+tanZa 1 —tanZa 1—tan?®x 1+tan?x

But, x = tan a

dy 2( 2X ) 1+x2
da 1+x2 )\ “%\1 2

dy ( —4x ) ( (1+x2))
— = —— ) lcosl—— 1] e eq (2
= ) -lcosl q (2)
Now,
dy _dy da .. By chain rule
dx da dx
_ z
L (ﬁ) (cgs(lﬂ D i, from eq (1) & eq (2)
dx 1+x2 1—x2 sec?a
_f —ax 1+xZD 1 . 2. 5
o (1+xz)'(cc}s(1—xz "1+tanZa ( L+ tan"x = sec X)

Y l+xz)) 1 o
= (1+x2 ) (CGS(l_xz TaaE ( ¥ = tana)

Sdy & 1+x?
Tdx (14x2)2 oS\ 1x2

32. Question

Find d}' , when:

dx

y = (smx +x7)

cot2x

Answer

= 51112:{)



Formulae :

o d (u) _ v-%(u] - u-%ﬁ’)

dx w (v)2

d , .

‘< (sinx) = cosx

.2 (cotx) = —cosec?x
dx

. i (x") = n.x?!

Given,

sinx + x?
Y= Totzx

Differentiating above equation w.r.t. x ,

dy d (sinxﬂ—f)

dx dx\ cot2x

d d , 4 dc.
_ cot2 K.E{sin:&xz ) — (sinx+x® ]I.E{mtE ) d (E) _" -E{'—l] - U-a{‘-]
o (cot2x)® dx \wv (v)2

cot2x.(cos2x +2x) — (sinx +x? ).(—2cosec® 2x)
B (cot2x)2
............. ( 2 (sinx) = cosx, = (x*) = n.x" 1 & < (cotx) = —cosec? )
dx "dx ) dx

(cos2x+2x) (sinx+x?).(—2cosec?2x)

cot2x (cot2x)?
. 2
(sinx +x? ). (Smgx)
=tan2x. (cos2x + 2x ) + 5
c0s? X
sin?x

2 (sinx +x?%)
cos? X

=tan2x. (cos2x + 2x ) +

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

d
- d—z = tan 2x. (cos2x + 2x ) + 2sec?2x.(sinx + x* )

33. Question



(cosx —sinx) dy

Ify =2 . , prove that —= + Y2 +1 =0.
(cosX +simnx) dx

Answer

Formulae :

sinx
=tanx
COSX
1—tanx T
hd =fan|——x
1+tanx 4

4 _ 2
‘< (tanx) = secx

du dw
°d_(u_v)=§_ dx
d
'E(I{X)=k
d
"o B =0

e tan’x + 1 = sec?x
Given,

(cosx —sinx)
"~ (cosx + sinx)

y

Dividing numerator and denominator by cosx,

(1 sin x)
_ COSX

sin x)
(l + COSX
1—-tanx sinx
= T e =tfanx

1+tanx COSX

n 1—tanx m
¥y = tan (— —X) ............. ( = tan (_ —X))

4 1+tanx 4

Differentiating above equation w.r.t. x ,

—~ =—t _
dx dx an 4 X

= sec? G—X) = (E—x) ............. ( i (tanx) = seczx)

= sec? G—x)(i@) —i(x) ) ............. ( i (u—v) = %_ E)

dy d (TII )



= sec? (x+2). (0= 1) o (+2 @) =k&< W=0)

= —sec? (x+g)

LW —sec? (}H—g)

dx
Now,
g+ v+ 1 = —sec? (x+g) + (‘can2 (x-l—g) + 1)
— _gec? (}H—E) + (SECE (}H—E)) ............. (- tan®x+ 1 = sec®x)
=0
ng yi+1=0

Hence Proved.

34. Question
(cosxX +sinx) dv T
Ify = 1 , prove that ay =sec?| x + — |.
(cosX —smXx) dx 4
Answer
Formulae :
o = tanx
COSX
. 1+tanx — tan (X-FE)
1—tanx 4

4da _ 2
‘= (tanx) = sec"x

dw

d du
& Wtv) =+

-i(l{x)=k

-iug=n

Given,

(cosx + sinx)

y= (cosx — sinx)



Dividing numerator and denominator by cosx,

sinx
(1+ 205%)

Ty

Y= ——— s

1 —tanx

V= taII(X-FE) ............. ( l+tanx:tan (X+E))

1—tanx

1 +tanx ( sinx

Differentiating above equation w.r.t. x ,

& = ()

=sec? (x+2). S (x+2) (+ 2 (tanx) = secx)

= sec? (x+2). (20 +2(5)) s (L v =24+ 5
= sec? (x+5). (14 0) v (+2 () =k& = (0 =0)

— sec? (HE)

(o)

Hence Proved.
Exercise 10B

1. Question

Differentiate each of the following w.r.t. x:
(i) g**

(i) g™%

(iii) (E]XS
Answer

(i) Lety = e z = 4x

X
Formula : 3(7) _ ox
dx

According to chain rule of differentiation



dy, _dy_dz
Jax =47 % &

=(e*)x 4

— 464::

(ii) Let y = e>X z = -5x

X
Formula : de ]= a*
dx

According to chain rule of differentiation

dy, _dy dz
/dx_dzxdx

= (e7) x (=5)
= —Fg 3%
(iii) Let y =(E)x3 z=x3

X n
Formula : 8E7) _ ox ’—d{x ) _p xxn1
dx dx

According to chain rule of differentiation

dy, _dy dz
de_dzxdx

= ((e)*") x 3x
= 3x2(e)*
2. Question

Differentiate each of the following w.r.t. x:

(i) @=2v%
Answer
(i) Lety =Ezfx zZ = 2/x

X n
Formula : dte’) = p* ’d{x ) =n xxo1
dx dx

According to chain rule of differentiation



(i) Lety =pVxz = %

A

X n
Formula : —d{E ) = p* ’_d{x ) =1n X Xn—l
dx dx

According to chain rule of differentiation

dy, _dy dz
de_dzxdx

= (@) x (5xx70%) = (@®)x (5= )

EX\.'E

_
V¥

2y

b4

(iii) Lety =a—2Vx z = -2\/x

x n
Formula : dle™) _ g* ’—d{x ) _ n wxxbt1
dx dx

According to chain rule of differentiation

dy, _dy dz
z('d?"i_rdz:“:rd:x;

- 1 - - -1
= (e72¥%) x (—2 X5 X x‘““) = (e72v¥) x (E)
_E—Z l.,.'E
-—%

3. Question

Differentiate each of the following w.r.t. x:
(i) ecntx
(i) E—ﬂ'nfx

(iii) E«,."sinx



Answer
(i) Lety =gtz = gt x

d(e®) x d(cotx)

Formula : = af = —rosecty

dx 'odx

According to chain rule of differentiation

dy dy dz
/dx dzxdx

= (e°°™) x (—cosec®x )

= — cosec?x e®°tx

(i) Lety =a—sin2x z = _ gip 2y

die®) 0¥ di(sin x)
dx 'odx

Formula : = C0S¥

According to chain rule of differentiation
dy,/ dy 4z dz
dx ~ dz " dx
= (e752%) x (—cos2x X 2)
= (—2cos 2x) e~ Sin2x
(iii) Let y =gVsinx z = \[5inx

X
Formula : 87 _ e",M COSX
dx dx

According to chain rule of differentiation

dy dy dz
XdX dzxdx

- (E“fm) X G % (sinx) 7% x cc}sx) = (E""m) X (

COSX
2y/sinx

VEinx
o 3

4. Question

Differentiate each of the following w.r.t. x:

(i) tan (log x)
(i) log (sec x)

(iii) log (sin (x/2))

1 X cosx

24/sinx

)



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

ditanx) d(legx) 1
Formula : =——/—= — gprlyxy —5~ —
dx 'odx fX

According to chain rule of differentiation

dy dy dz
de dz X dx

= (sec?logx) X G)

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

disecx)

X

Formula :

d(log:
= secx xtanx,% =1/

According to chain rule of differentiation

dy dy dz
de dz X dx

1

= (—) (secx X tanx)
secx

=tfanx

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

, disin x) d{logx) 1
Formula : ——— — tgsx ————= =
dx odx XX

According to chain rule of differentiation

dy dy dz
fdx dz " ax dx

= (ﬁ) (“’5 (x/2) % %)
(x/2)

1
=3 X cot (x/2)
5. Question
Differentiate each of the following w.r.t. x:
(i)logs x

(if) 9



(iii) 3%~2
Answer
(i) Lety = log,x

logb dflogx) _ 1/

Formula : log_b =
Ba loga ' dx

logx
log 3

Therefore y =

According to chain rule of differentiation

dy, _dy
dx ~ dx

~ (igs)

_ 1
~ x(log3)

(i) Lety = 7% z = -x

d@Ey)

Formula : =
rmula : S22 — 4% (log a)

According to chain rule of differentiation

dy, _dy dz
fdx_dzxdx

= (27) x (log2)(-1)
= —2"%(log2)

(iii) Lety = 3%72 z = x
Therefore Y = 32 w 3%

.d@")
F la : =
ormula d‘{ = a* ( og a)

According to chain rule of differentiation

dy dy dz
XdX dzxdx

= 9(3*) x (log3)
6. Question

Differentiate each of the following w.r.t. x:



(i) log

3
X 4+ —
X

(ii) log (sin (3x))

(iii) log(x +4/1+x? )

Answer
. 1 1
(i) Lety = lﬁg(x+;)z =X+

n
Formula ; 4408 _ 1 ,M —n xxo1
dx X dx

According to chain rule of differentiation

I
—_—
et
—
>
e
bt
b
I
|_'|.
S

B x?—1
B (x(x2+ 1))

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

disin x) d{legx) 1
=C08X,—/—— =
dx 'odx 'XX

Formula :

According to chain rule of differentiation

dy, _dy dz
/dx &z &

1
(sin (3:{)) (cos (3%) x 3)
= 3 X cot (3x)
i) Lety = Jog(x + V1 +x2)Z2=x +/1 +x2

n
Formula : 808 _ 1 ,—d{x ) _ n wx xh-1
dx X dx

According to chain rule of differentiation



1 _
— Ix(14+=(1+x%)"%2x
(x+w’l+x2) ( 2( ) )
1

X _
—Ix(1+-(1+x%)79%
(X-i-\.-"l-i-}iz ( 1( ™)

V
( 1 (1..’1+X2+X
= X,
X++1+x2 W14 x2

7. Question

Differentiate each of the following w.r.t. x:

e¥x logx
Answer
Lety = gV¥]ogx, z = e¥*and w = log (x)

X
Formula : 8(7) _ ox dlogx) _ 1
dx dx X

According to product rule of differentiation

-1 Vx - Vx !
= [log (x) x (™) x 5= + [e¥x ]

-~ log(x) 1
— aVX ® —_
€ [ 2'\,‘.‘@ X

]

— xlog (x) 2
ey lE® 2
2x% 2x

2 + Vxlog (%)

=eVxx
[ 2x

]

8. Question

Differentiate each of the following w.r.t. x:



logsinx™ +1
Answer
Lety = logsiny1 +x2, 2 = siny1 + x2

Formula : d(sinx) = COSX ’—d{lch) _1
dx dx X

According to chain rule of differentiation

dy, _dy dz
de_dzxdx

1 1
JE—
=[———=] x[cos{/1+ XX [-X—=X2X
vz < leosvir eI X g * 2
[coty/1 + 2];w.:[lx ! X X]
= |CO X — X X
N 1 /1 +x2
X 7
= ————=coty/X" +1

X" +1
9. Question
Differentiate each of the following w.r.t. x:
e?X sin 3x
Answer

Let y = e2Xsin 3x, z = e2X and w = sin 3x

die* disin x
Formula : 8¢ _ e* and dlsinx) _ COSX
dx dx

According to product rule of differentiation

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

=e?* x [2sin3x + 3 cos3x ]
10. Question

Differentiate each of the following w.r.t. x:

e3X cos 2x

Answer

Let y = e3X cos 2x, z = e3X and w = cos 2x



d{cosx)

Formula : = e*and e = sinx
X

d(e®)
dx
According to product rule of differentiation

dy, _ .. E dw
fdx—uxdx+zxdx

= [cos2x X (3 x e¥¥)]+ [e®* x (—25in2x) ]

= e®* x [3 cos 2x — 2 5in 2x]
11. Question

Differentiate each of the following w.r.t. x:

e X cot 4x

Answer
Lety = e>X cot 4x , z = e>X and w = cot 4x

die* dicotx
Formula : % — e*and 2™ _ _ osec?x

According to product rule of differentiation

= [cot4x x (—5e™>*)]+ [e™>* x (—4 cosec? 4x)]
= —e 2% x [5 cot4x + 4 cosec” 4x]

12. Question

Differentiate each of the following w.r.t. x:

eX log (sin 2x)

Answer

Let y = eXlog (sin 2x), z = eXand w = log (sin 2x)

die® dilogx 1 disinx
Formula : 20 _ ox ,M =2 and 2529 _ cosx
dx dx X dx

According to product rule of differentiation

= [log (sin 2x) X (Ex)] + [e¥ %

¥ 2 cos2x
sin 2x ]



x5 [l - 2cos2x
=g’ og (sin 2x) + —
[log ( ) sin 2x

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

13. Question

Differentiate each of the following w.r.t. x:
log(cosecx —cotx)

Answer

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

Formula :

d(cosecx) d(logx) 1 d(cotx) 5

————— = —co0secXcotx ,——— =—and ——— = —cosec"x
dx dx X dx

According to chain rule of differentiation

dy, _dy dz
fdﬁ_dzxdx

= ] x [-cosecx cotx — (—cosec?x)]

(cosec X — cotx)

= ] X [—cosecx cotx + cosec?x]

(cosec X — cotx)

=

% [cosec x(cosecx — cotx
(cosec x — cot x)] [ ( )]

= cosec X
14. Question

Differentiate each of the following w.r.t. x:

log

X X
sec— +tan —
- -

" "

Answer

Let y = log(sec g + tan g), z =(sec §+ tan g)

Formula :

d(secx) d(logx) 1 d(tanx) 5

———— =secxtanXx,——— =—and ——— = sec"x
dx dx X dx

According to chain rule of differentiation



dy, _dy dz
dx — dz ~ dx
y Xt Xxl . , X >{1
= sec — tan — X - sec” — X —
[sec%+tan %)] 3 2 2 2) ( 2 2)]
1 1 X X+t X
= w [— — — —
(sec%+tan %)] [2 sec (secz an 2)]
X
= —5eC—
2 2
15. Question

Differentiate each of the following w.r.t. x:

1+e*

1—¢*

Answer

1+e¥ 1+e*
Iu=1+ExIV=1_Ex12=

Lety =
1—e¥ 1—e¥

X
Formula : 7) _ ox
dx

According to quotient rule of differentiation

Ifz=2

w

du_ . dv
de}{ UKdX

dzfdx -

(1 —e) x(e%) — (1+e%) X (—e¥)
(1—e)?

v

e¥ _ @2¥ | o¥ 4 2%
T (-
2e*
"oy
According to chain rule of differentiation

dy, _dy dz
de_dzxdx




1

= EX (1+E‘x)2_1 X[ 2e¥ ]
2 1—e¥ (1—e¥)2

- J-_
_|e® 1+e®y 2 1
= |—x ¥ |l—
1 1 z

(1—e¥)2"

EK
= I - L
| (1+e¥)zx(1-e¥)" 2

EJ{
_{1+e;"]§ ® {1—#37; * {1—e5]ll

_ & l
| ((L+e¥)(1-eX)2x (1-e%)2

X
]
(1—e*)1-e™"

16. Question
Differentiate each of the following w.r.t. x:
et +e "

X

et —e

Answer

X

ef4eX

Lety = yU=ge¥+ e ™, v=pe¥—p™™

—e~X

X
Formula : 367 _ a¥
dx

According to quotient rule of differentiation
Ify = =

v

du_ o dv
de_

V2

B (eX—e ™)X (e*—e™) — (e¥*+e )X (e*+e™¥)
o (Ex _ e—x)z

B (ex _ e—x)z _ (ex + e—x)z

(ex _ e—x)z




(e¥*—e™ 4 e+ e ™) (ef—e*— e* —e™F)
(Ex _ E—x)z
(a>—b?=(a—b)(a+hb))
(29 (-2e7)

(ex — e—x)z

—4
T (ex _ e—x)z
17. Question

Differentiate each of the following w.r.t. x:
Xﬂﬂ."ﬂ'n};

Answer

Lety = Xew'sinx, Zz=xandw = E'-.-'sinx

x .
Formula : 87 _ a¥ ,M = COSX
dx dx

According to product rule of differentiation

dy dz dw
=WX —+ZIX
/ax d dx
=[eVsin% x (1)]+ [x x eVsin¥ x L X 1 X COSX ]
2 4/sinx
_ oVEmE [+ X COSX
2ysinx

18. Question

Differentiate each of the following w.r.t. x:
e sin(e™)

Answer

Lety = gSif¥ gjpe¥, z = @SiB¥ and w = sjp ¥

X .
Formula : 872 _ a¥ ,M = COSX
dx dx

According to product rule of differentiation




= [sine* x ("% x cosx)] + [e5™* x cos e X e*]
= 51" ¥[ (sine* X cosx) + (cose® X e¥) ]

= ™% (e cose™ + cosxsine™)

19. Question

Differentiate each of the following w.r.t. x:
"q'l—:!i2

Answer

[~ fan x

Lety = aVi-%®qnx, 2 = aV1-x*and w = tanx

X
Formula : 3¢7) _ Ex,M = sec?x
dx dx

According to product rule of differentiation

.l_ 1 .l_
= [tanx x (e“l"‘zx—x +[eV1* x sec?x]

X =X C20)]

Vi [ 2 XtaIlX]
=g ToK|seCT T ——
V1—x2

20. Question

Differentiate each of the following w.r.t. x:

EX
1+ cosx
Answer
X

Lety = yU=e¥, v=1+rrcosx

l+cosx

X

Formula: die”) = p¥ dicosx) = —sinx

dx Todx
According to quotient rule of differentiation
Ify = 2

v

du dv
dy __V)(ag:—'u><a§
de -

v



(1 +cosx) x (e¥) — (e) X (— sinx)
B (1 + cosx)?

_ e*(1 + cosx + sinx)
N (1 + cos x)?

21. Question
Differentiate each of the following w.r.t. x:

x e* cosx

Answer
Lety = x3eXcosx, z = x> and w = e¥cps X

d(e® dicosx .
Formula : ae) = ¢* and ( ) = —5Inx
dx dx

dw
dx

According to product rule of differentiation

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

= [e¥cosx x (3x7)] + [x® x (e*[cosx —sinx]) ]

= e*x? X [3cosX + X C0oSX — X 5inx]

= "X (Xc0osX —Xsin X +3¢cosXx)
22. Question

Differentiate each of the following w.r.t. x:

XCoosx
e

Answer

Let y = p*FO3X 7 = XCOS X

d{cosx)

= ¢* and = sinx
i,

X
Formula : dte”)
dx

d , , .
d—i = [cosx x (1)] + [x x (—sinx) | = [cosx — xsinx] (Using product rule)

According to chain rule of differentiation

dy, _dy dz
fdx_dzxdx



= [e¥®*¥] x [cosx — xsinX]

= "™ *(cosx —xsinx)

Exercise 10C

1. Question

Differentiate each of the following w.r.t. x:

Answer
Formulae :

-1

Y 1—x%2

i) d% (cos™x) =

i) dil (kx) =Kk
Answer :

Let,
y = cos™12x

and u = 2x

1

therefore, Yy =cos U

Differentiating above equation w.r.t. x,

d dy du .
DR By chain rule
dx du dx

.4 1) = g2 =
............. ( — (cos™'x) = = & (kx) = k)



Ldy -2
dx y1-4x=

2. Question
Differentiate each of the following w.r.t. x:

-1_.2
fan X

Answer

Formulae :

1

1+x2

i) d% (tan~'x) =

i) < (x") = n.x*?
dx

Answer :

Let,

y = tan~'x?
and u = x2

therefore, V= tan"tu

Differentiating above equation w.r.t. X,

e = — By chain rule

‘e d -1 — 1 i ny _ 11—1)
............. ( ™ (tan™'x) - & = (x") =n.x

dy 2x
da 14+x4

3. Question

Differentiate each of the following w.r.t. x:



sec”! \/:;

Answer
Formulae :

N d 1y 1
) - (sec™'x) = =

I | _ 1
) dx (ﬁ) 2w
Answer :

Let,

y = sec” /X

and 1 = 4/
therefore, y = sec”lu

Differentiating above equation w.r.t. X,

i = PREPME By chain rule
dy d .. d
“dx du (sec™u) dx (V%)

1 1

o (secix) =L g4
............. (1- dx I:SE'C X] xu,‘ﬁ dx

1 1
_VE (\/}_()2_1'(2&)

1
T2V RV 1
1
- 2xvx—1

dy 1

dx 2xvx—1
4. Question

Differentiate each of the following w.r.t. x:



. 1 X
sim o —
a
Answer
Formulae :

1

i) d% (sin™1x) =

yi1—x2
d
i) — (kx) =k
dx
Answer :
Let,
X
R |
= 511 (—)
}’ d
X
and 1 = -

a
therefore, V= sin"tu

Differentiating above equation w.r.t. x,

— = s By chain rule

dx du dx
_dy d d /x
“dx du (sin™*u) 'dx(a)
1 1

LI S | d _
............. ( — (sin™'x) = — & — (kx) k)



1
Vaz —x2

, dy 1

dx vaf—x2
5. Question

Differentiate each of the following w.r.t. x:

—1,
tan” (logx)
Answer

Formulae :

1

1+x=

i) d% (tan™x) =

i) di:‘ (logx) =$
Answer :

Let,

y = tan"* (logx)

and u = log x
therefore, y = tan™*u

Differentiating above equation w.r.t. X,

dy = d—}r.d—u ............. By chain rule
dx du dx
dy d
— = — (tan™'uw).— (1
dx ~ qu (W gy (logx)
B 1 1
T 1+u?x
.4 -1y 1 4 1
............. ( - (tan™'x) = - & = (logx) = x)
1 1

T 1+ (logx)? "x

1
T x {1+ (logx)?}

. dy 1

Cdx o« [1+(log x)2]



6. Question

Differentiate each of the following w.r.t. x:
-1, %

cot (&)

Answer

Formulae :

-1

2L ~1y) —
i) ~ (cot™x) = s

i) dil (e*¥) = e*
Answer :

Let,

y = cot™! (e¥)

and u = eX

therefore, y = cot™tu

Differentiating above equation w.r.t. X,

b = — s By chain rule

dy —e”

* J—
"

dr 142X

7. Question

Differentiate each of the following w.r.t. x:

log(tan_l X)



Answer

Formulae :

1

i) d% (logx) = -

X

1

14x2

i) dii (tan™1x) =
Answer :

Let,

y = log(tan™")
and u = tan"1x
therefore, y = logu

Differentiating above equation w.r.t. x,

d dy du .
R By chain rule

g= % (logu) .%: (tan~1x)
_r 1

u 1+ x?
............. dil (logx) :i & d% (tan~1x) = 1+1xz)
B 1 1

tan~1x 1 + x?

1
- (1+x?).tan"1x

. dy 1

Tdx (1+x2)tan1x
8. Question
Differentiate each of the following w.r.t. x:

cnt_l x3

Answer

Formulae :

-1

= ~1) —
i) ~ (cot™'x) = s



i) < (x*) = n.x"?
dx

Answer :

Let,

y = cot™ ! (x?)

and u = x3

therefore, y = cot™tu

Differentiating above equation w.r.t. x,

b = — s By chain rule

d - d
............. (': I:Cﬂt_ 1:{] i & — I:Xn] — H.Xn_l)
dx dx

1+x2

— 3x?

1+ x6

,dy - 3x*

dx 1+x°

9. Question

Differentiate each of the following w.r.t. x:

N
s (CcosX)
Answer

Formulae :

1

yi1-x2

d o,

i) — (sin™'x) =
dx

Ly od .

i) — (cosx) = —sinx
dx

i) sin’x+ cos®x =1



Answer :

Let,

y = sin"!(cos x)

and u = cosx
therefore, y = sin~tu

Differentiating above equation w.r.t. x,

d dy d .
e A A N By chain rule
dx du dx

d d
d—i =& (sin~u) .&(cns X)

= ; .(—sinx)

Vi-u?

o8 i1y L 4 — —si )
............. ( — (sin™'x) w"ﬁ&dx (cosx) sin X

= . (—sinx)

\/1 — (cosx)?

1 . .
=——.(—sinx) ... ( sin’x+ cos?x= 1)

WsinZx
1

=—— . (—sinx)
sin x

10. Question

Differentiate each of the following w.r.t. x:
. 2 -1

(1+x")tan "X

Answer

Formulae :

od dwv du
i) — (wv) = u— +v —
s | du dw
i) — (u+v)= dx+ "

X



1

1+x=

i) = (tan~'x) =
. d .
V) - k=0

v) 2 (x") = n.x*?
dx

Answer :

Let,

y = (1 +x?)tan"'x

Let, u = (14x2) and v=tan~1x
therefore, y=u.v

d d d
2 (1 4x). S (tan %) + (fantu)— (1 + x2)
dx dx dx

d dv d
......... (': —(uv)= nE 4y _u)
dx dx

. d d
'1—|—x2+ (tan x]{&(lj—i— &(x )}

&i(u+vjzd—u+ E)
dx

14x2 dx dx

=1+ (tan™*x)(0 + 2x)

............. ( di:‘ (k) =0& dix (x") = n_xn—l)

=14 2xtanx

d
Y — 1+ 2xtan x
dx

*®
»

11. Question

Differentiate each of the following w.r.t. x:

tan_l(cotx)

Answer

Formulae :

1

1+x2

)= (ran~*x) =

d
i) — (cotx) = —cosec’x
dx



i) 1+ cot’x = cosec?x
Answer :

Let,

y = tan~*(cotx)

and u = cot x

therefore, y = tan"tu

Differentiating above equation w.r.t. x,

— = s By chain rule

dy d d
W — = — (tan™tu) .—(cot
dx du (tan™u) dx(m X)

=T . (—cosec?x)

1
1+x*

d d
............. ( — (tan~'x) = & — (cotx) = —coseczx)
dx dx

—cosec?x
" 1+ (cotx)?

—cosec®x

= (*+ 1+ cot’x = cosec?x)
COEeCT X

12. Question

Differentiate each of the following w.r.t. x:
=14

log(sin™ x7)

Answer

Formulae :

1

i) d% (logx) = -

X

1

V1—x2

i) di:{ (sin™'x) =

i) <= (x™) = n.x™ 1
dx



Answer :

Let,

y = log(sin™*x*)

and u = x4

therefore, y = log(sin™*u)
let, v = sin~tu

therefore, y= log v

Differentiating above equation w.r.t. x,

dy dy dv du
dx dv du dx

®
e

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

d d d
— 1 _1 _— 4
T T (logvj.du (sin u].dx (x*)

T d _E i fen—1 _ 1 i ny __ n—1
............. ( t(logx) =5 (sin™'x) = — & —~ (x™) = n.x )

»®

' E sin "lx® A/1-x%
13. Question
Differentiate each of the following w.r.t. x:
. -1_.2-3
(cot "X7)
Answer

Formulae :

-1

N4 -1,y _
i) — (cot™'x) = -



i) < (x*) = n.x"?
dx

Answer :

Let,

y = (cot™1x?)3

and u = x2

therefore, y = (cot™tu)?
let, v = cot™tu

therefore, y= v3

Differentiating above equation w.r.t. x,

d dy dv du .
T, By chain rule
dx dv du dx

Y T .5 (ot ) ()
dx
. -1
=3 (l—l—uz) 2%

i -1 - i oy _— 11—1)
............. ( - (cot™1x) = & (x") = n.x

-1
= S(Cﬂt_llljz . (W) . 2X

Ldy —ﬁx(cot_l{.rz])z

dx 1+x*
14. Question

Differentiate each of the following w.r.t. x:

tan (cos \E)

Answer

Formulae :



1

1+x=

) d% (tan™x) =
I | 1

d :
i) —(cosx) = —sinx
dx

Answer :

Let,

y = tan~*(cos+/x)

and 1 = 4/

therefore, y = tan™!(cos u)
let, v = cosu

therefore, y = tan~tv

Differentiating above equation w.r.t. x,

. dy dy dv du

= — . By chain rule
dx dv du dx

dy d d d
v —= — (tan"'v).— —
dx dv (tan™v) du (cosu) dx (\&)
1 ) 1
= {792 (—sinu) Z—V{E

w4 -1yt 4 — g 4 =L)
......... ( - (tan™'x) = —, —(cosx) sinx & — (V) ==

24x
1 ) 1
" 1+ (cosu)? '(_Sm\'&)'Z—\E
1

) 1
e (c-::-su@)2 (=sin V). 2%

B —siny/x
- 24/x (1 + (cos\&)z)

. —
. dy —sinvx

h dx N 2vx (1+{ccs '-.E}Z:I

15. Question



Differentiate each of the following w.r.t. x:

e -1
fan(sm " X)
Answer

Formulae :

1

yi1-x2

i) d% (sin~'x) =

i) di:{ (tan x) = sec?x
Answer :

Let,

y = tan(sin"'x)

and u = sin"1x
therefore, y =tanu

Differentiating above equation w.r.t. x,

. dy dy du

S g By chain rule
d d d
d—i: T (tanu) .&(sin‘lxj
5 1
=sec'u.———
Vi-x2
L4 — coclv® L ein-ly) — 1
............. ( <. (tanx) = sec*x & ——(sin™'x) = uﬁ)
1

2 e —1
= sec“(sin™'x) .
1—x?

sec?(sin"1x)

Vi

L dy sec?(sin1x)
dx v1—x2
16. Question

Differentiate each of the following w.r.t. x:

_]_ -
otan Jx



Answer

Formulae :

1

1+x=

) d% (tan™x) =
Lod _ 1
) dx (&) T o2x
i) d%(e"j = e"
Answer :

Let,

tan"1yx
y=e¢

and 1 = 4/

therefore, y = atan™"u

let, v = tan™tu
therefore, y = aV

Differentiating above equation w.r.t. X,

., dy  dy dv du
dx  dv du dx

dy d

d 4
..£=£(E ]a (tan U)dx (‘V{E)

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

_1,:(1 ) 1
I VRIRT) W=

......... (v £ tan0) = 2 (e = e & & (VX) = =)

2 '-.-'E

" 1 1
1+ (Vx)) 2Vx

=Etan_l'..-'§_( 1 )i
14+x/ 2%

atan L

T 2Vx(1+ %)



—J_ —
tan”Lx
. dy =

dx - 2vx (1+x)
17. Question

Differentiate each of the following w.r.t. x:

-~

sin "t x?
Answer

Formulae :

y = 4/sin~1x?
and 1 = x2

therefore, y = Wsin—tu

let, v = sin~tu

therefore, y = Vv

Differentiating above equation w.r.t. x,

. dy dy dv du

T e T e By chain rule
dx dv du dx

Ldy _

d d . .d
T v (ﬁ)a (sin u].& (x?)

-5 (=) =

.4 — 1 9 ein~lx) =
......... ( dx(@ g BN = —

1

vi1-x

i ny __ n—1
& — (x") = n.x )



1 1
- JsinT1(x2) (xfl—x‘l‘).x
B X
a Vsin~1(x2) (V1 —x*)

dy X

Tdr Jsin_l{rzj{ﬁl—x4}

*®

18. Question

If in " 15 that & = _2
y =s1n (cosx)+cos (sinx), Provetha £=—--

Answer

Given : ¥ = sin~*(cosx) + cos™* (sinx)

d
To Prove : & = —2
dx

Formulae :

1

y1-x2

i) di (sin~1x) =

o d 1 -1
1) — =
) — (cos™'x) =

... d .

i) — (cosx) = —sinx
dx

N B

iv) — (sinx) = cos x
dx

v) sin’x+ cos?x =1

od du dv

vi) —(u+v)=—+—
dx dx dx

Answer :

Given equation,

y = sin 1 (cosx) + cos ! (sinx)

Let 5 = sin”*(cosx) &t = cos (sinx)
Therefore, y =s + t ........ eq(1)

I. For sin~*(cos x)

letu=cosx



therefore, s = sin—1u

Differentiating above equation w.r.t. x,

e = E.d—u ............. By chain rule
dx du dx
ds d
== du (sin"tu) I (cosx)
— (—sin®
= ——— .(—sinx
Vv1—u?
e d -1 . 1 i - _ .
............. ( —~ (sin™'x) = — & — (cosx) sin x)
1
= .(—sinx)
V1 — (cosx)?
= w% (—sinx) ... (s sin®x+ cos®x = 1)
1
= ——.(—sinx)
sin x
=—1
jz =—-1.... eq(2)

I1. For cos~*(sinx)

let u = sinx
therefore, t = cos1u

Differentiating above equation w.r.t. x,

- at = d—t.d—u ............. By chain rule
dx du dx
dt d d

» _1 Y

" = — (cos "u).— (smx
dx du ( ) dx( )

—1
=——— .(cosx)

V1 —u?
-1

. 4 1.y 4 _ )
............. ( o (€0s7'X) = —= & —— (sinx) = cosx




= ! .(cosx)

J1— (sinx)?

-1

Veoos2x

(cosx)

Ldt

= -1 ... eq(2)

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

—=—Is+t
dx dx(s )
ds d
=E d—:; ......... ( —(U+Vj

Hence proved !!!

19. Question

d .
Prove that _f""x tan”_ x —

dx !
Answer

Formulae :

od dwv du
N— (wv)=u—+v—

dx dx dx
1

14x2

ii) dii (tan™1x) =
o a _
i) — (kx) =k

. d du dwv
iv) ~ (u+v)= dx+d.

X

—— . (COSX) ...... (+ sin®x+ cos®’x = 1)

log(1+x” ]} =2 tan"'x -



v)d%(kx]='[]

vi) £ (x*) = n.x" !
dx

s | du dwv
vi) —lu—v)=———
) dx I: ] dx dx
Answer :
Let,

y = 2xtan"'x—log(1 + x?)

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

I. For 2x tan~'x

let u = 2x & v =tan"*x

therefore, s = u.v

Differentiating above equation w.r.t. x,

s dvodwo (o d oy dvodu
l'dx_udx+vdx ......... (+ dx I:U.V)—lex—Fde)
ds d d
W—=2x — (tan'x) 4+ tan " 1x—(2x
dx dx( ) dx( )
2 L +tan"'x. 2
= 2x. n-'x
1+ x2
4 -1,y __1 4 —
............. ( — (fan7x) = — & — (k) k)
x 4+ 2tan?
= n'x
1+x2
E_ 2x -1
T o +2tan "% ......... eq(2)

II. For log(1 + x*)
let u = (1+ x?)
therefore, t = logu

Differentiating above equation w.r.t. x,



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

dt d d
. _ 2
% d Iflcngu].dx(l—kx )
_1 (4 4 2 L4 _gu
_u-(dx(1)+dx(x j) ......... ( dxl:u-FV]—dx-F
1

......... ( d% (K)=0& dil (x™) = n_xn—l)

_ 2X
1 +x2

, dt 2x
dx 14+x2

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

d d
‘e —}T —_ — (S R ‘t]
dx dx
ds dt d du  dv
e e ('—(u—v]:———)
de  dx dx dx dx
=2 4 2tanix—= from eq(2) and eq(3)
1+x2 1+x2
= 2 tan"Ix
d
n < =2tan"!x

X

Hence proved !!!

Exercise 10D

1. Question

Differentiate each of the following w.r.t x:

Answer

To find: Value of sin™t { l_msx]

dw
dx

)



M| @

Formula used: (i) cos 8= 2 s|'r'|2

We have, sin- { /lT]
L
.- 2sin” =
= sin’? ||—22

2

B |

]

= sin'l{ sin

}

= sin’t [sm

M| o

=

ha | X

Now, we can see that sin”! [ I_C;Sx} = g

Now differentiating ,

)

dx

]

ﬂ.|ﬂ.
= | =

]

(oW NI O Iy

A 1
ns) >

2. Question

Differentiate each of the following w.r.t x:

1 sinx

tan —_—
1+cosx

Answer

To find: Value of ta n'l ( SInx )
1+cosx

Formula used: (i) sin 28= 2sin B cosH

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



We have, ta n'l ( SInX )
l1+cosx

i sinx
> tan —29:)
2cos

25IN= CO5=
- o (2
2c05

= tan 1(—22)
= tan 1(tarl )

X
:_

Now, we can see that ta nt ( >IN ) ==
1+cosx 2

Now differentiating ,

)

dx

]

CL|CL
= | =

]

M= M=

1
Ans) 5

3. Question

Differentiate each of the following w.r.t x:

_1f1+cosx
cot | ———
S X
Answer
To find: Value of cot ! (H_msx)
SiNx

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

(i) 1 + cos @ = 2.-;0522



We have, .:ot'l (

sinx )

(=

> cot™? (ﬂcf—lg)
"
(

1+ccsx)
Sinx

1

L’“

= cot

2sm—cc%

= cot™! ( cot x)

X

;'t. R

Now, we can see that cot’l (H_msx) =
sSinx

X
2

Now differentiating ,

4. Question

Differentiate each of the following w.r.t x:

_ l1+cosx
cot S—
l—cosx

Answer

To find: Value of .:ot'l ( fw)
1-cosx

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

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



We have, cot™t ( llw)
1-cosx

¢ J1+cosx j1+cosx
= CO

1-cosx 1+cosx

(1+cosx)?
1- cos? x

1| [(14cosx)?
= cot —
sin“ x

1 (1+cnsx)
= cot | ———
sinx

- cot?

2 X

=>C0t_1( 2cosc = )

25|n§ cc:si

> cot™ (E?)

=11y 3

> cot™? (cot g)

X
= —

- +
Now, we can see that cot ™! ( llﬂ) — X
1-cosx 2

Now differentiating ,

d(3)
~ Tdx
1 dx

dx

~2
1
72
1

Ans) 5

5. Question



Differentiate each of the following w.r.t x:

tan !

COSX +5InX
COSX —sINX

Answer

To find: Value of ta n'l (w)

COSX-5inx

tanA+tanB

Formula used: (i) tan (A+B)= _———

We have, ta n_l (M)

COSX-5iNx

Dividing numerator and denominator by cosx

COSX+Sinx
COSX
cosX-sinx
COSX

1+tanx
1-tanx

= tan!

= tan

= tan

o
1-tanx tar'lzl

(o
(tan 7 +tanx
- ot 3)

—+X
=;-4+

= 2 +X

cnsx+sinx) n
4

Now, we can see that tan * ( _
COSX-5INX

Now differentiating ,

d(3+x)
= dx

d(7) dx
= d: T ax

>0+1

=1

Ans) 1



6. Question

Differentiate each of the following w.r.t x:

"

_1( cosX —sinx J

cot

COSX +s8INX

Answer

To find: Value of .:nt'l (M)

COSX~+SinX

tanA-tanB

Formula used: (i) tan (A-B)= — — —

We have, cot_l (M)

COSX+5inx

Dividing numerator and denominator by cosx

COSX-SinX
COSX
COSX+Sinx
COSX

1-tanx )

= cot’!

= cot’!

1+tanx

- cot™!

5
1+tanx tan 3

n
( tana-tanx

= - +X

casx—sinx) mn
4

Now, we can see that cot ! ( _
COSX+SINx

Now differentiating ,

d(z+x)
~ 7 dx



d(3) dx
= d: T ax

>0+1

=1
Ans) 1
7. Question

Differentiate each of the following w.r.t x:
,1 +¢0s3X
1—cos3x
Answer
To find: Value of .:nt'l ( fm)
1-cos3x

Formula used: (i) 1 - cos B = ZSIHEE

cot

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

We have, CDt_l ( 1+c053x)
1-cos3x

—_—

} 14cos3x
= cot! _




- +
Now, we can see that cot 1 ( fﬂ) = 3
1-cos3x 2

Now differentiating ,
3X
4(3)
dx

3 dx
dx

=
~2
3
~2
3

Ans) 5

8. Question

Differentiate each of the following w.r.t x:

I
| 1+tan~x
sec | ————
l-tan~x
Answer
2
To find: Value of sec™? (inzx)
1-tan®x
. 1-tan?8
Formula used: (i) cos 28 = —
1+tan<B
2
We have, sec™! (i%x)
1-tan®x

Dividing numerator and denominator by 1+tan?x

(1 + tan?® 1)

L sec't 1+tan?x
(1 — tan? 1)
1+tan? x
1 1
= Sec

(1 — tan? 1)
1+tan? x



_1( 1 )
= 5ec
C0S2X

= sec !(sec 2x)
= 2X

2
Now, we can see that sec™! (i"zx) = 2x

1-tan®x
Now differentiating ,
d(2x)
~ Tdx
dx

=2 —

dx

=2
Ans) 2
9. Question

Differentiate each of the following w.r.t x:

4
.~ 1—-tan"x
sin” | ————
l+tan™ x
Answer
Cran2
To find: Value of gjn™t (Lﬂzx)
1+tan“x
Cran2
Formula used: (i) cos 28 = L”EB
1+ tan<B8

pa?
We have, sin™! (ﬂ)

1+ tan2 X

= sin 1(cos2x)

= sin’’ (sin (gZ}())

k 2
= —-2X
2
pan2
Now, we can see that sjn? (L”;) = T oy
1+tan®x 2



Now differentiating ,

Ans) -2

10. Question

Differentiate each of the following w.r.t x:
1| 1+ tan®x

cosec
2tanx

Answer

2
To find: Value of cosec™?! (w)

2tanx

2tanf

Formula used: (i) sin 28 = ———
1+tan“8

1+ tan? x)

We have, cosec'l (
2tanx

Dividing Numerator and Denominator with 1+tan2x

(1+tan2x)
= cosec’? 1+ tan" x
( 2tanx )
1+ tan®x
= cosec! (1)
( 2tanx )
1+ tan? x

= cosec - | ——
sin 2x

= cosec 1(cosec 2x)

= 2X



2
Now, we can see that cosec?! (w) = 2%
2tanx

Now differentiating ,

d(2x)
= dx

dx
= 24—

dx

=2
Ans) 2
11. Question

Differentiate each of the following w.r.t x:

cot ™! (cosecx +cotx)

Answer
To find: Value of cot'l(cusec X + cot x)

Formula used: (i) sin 28= 2sin & cos@
. B 58
(i) 1 + cos B = 2cos >

We have, cot *(cosec x + cot x)

4 ( 1 cosx)
= cot +

sinx  sinx

4 (1+cusx)
= cot " | ———
sinx

2Cos
= cot™’ —2)

5N

25IN= ccsj

(

> cot! (iy—zy)
HE
(

= cot™* (cot )

X
= —



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

Now differentiating ,

4

dx

U
(oW NI O Iy

CL|CL

o=

]

Ans) .

ns) -
2

12. Question

Differentiate each of the following w.r.t x:
1. 1.

tan “(cotx)+cot “(tanx)

Answer

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

The formula used: (i) tan B= cot (g- Ei)
(i) cot 8= tan (2- 8)

We have, tan™* (cot x) + cot *(tanx)
-1 mn -1 M
= tan [tan (E- x)] + cot [cot (E_ x)]

(3>)+ )
= 2}(+ 2}(
= - 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
13. Question

Differentiate each of the following w.r.t x:
sin <Wl-X

Answer

To find: Value of 5111‘1{\,“1 - l—z]

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

d(sinlx) 1
dx ~ J1-x2

(i)

We have, 5111_1{1.,@]

= Putting x = cos0

8 = cos ix ... (i)

Putting x = cosB in the equation

= sin'{V1 —cos? 6}
= sin! (xr sin® E!)
= sin"!(sinB)

=8
de
= dx

3 d(cos™x) [From (i)]
dx

1

v 1-x2

= =

1
Ans) = ———
) i

14. Question

Differentiate each of the following w.r.t x:



-2

Answer

1—x

To find: Value of sin'l ( T)

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

d(sinlx) 1
dx ~ J1-x2

We have, sin'l ( ?)

(i)

= Putting x = cosB
8 = cos™1x ... (i)

Putting x = cosB in the equation

. -1 1—cos8
= 5In ( )
2
o [ .8
= sin 1( 511125)

= sin’? (sm

b |

=

| D

| D

Now, we can see that sin’! ( _) =

= 0 = cos1x

~ Tdx
d(257)
= dx
1
- -

24/ 1-x2



Ans) -

24y 1-x2
15. Question

Differentiate each of the following w.r.t x:

Answer

To find: Value of cos™! ( f?)

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

d{sin'lx}_ 1
dx J1-x2

(i)

We have, cos™! ( ?)

= Putting x = cosb
8 = cos ix ... (i)

Putting x = cosB in the equation

-1 1+caosd
= COS _—
2
_ a
= cos! ( fCDSEE)

1 8
= COS COSE

=

B | D

Now, we can see that cos™! ( %) =

= 0 = cos™1x




4(=5%)

dx

1
24/ 1-x2

=

ﬁ—

Ans) -
) 21.,-":|.-}-:'2

16. Question

Differentiate each of the following w.r.t x:

cns_lj 1—x

{ _|

Answer

:I}

To find: Value of cos™(y1 — x2)

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

d(sinlx) 1
dx  ~ J1-x2

(ii)

We have, cos™(v1 — x2)

= Putting x = sinB

8 = sin"1x ... (i)

Putting x = sinB in the equation
> cos™? (vm)

= cos (/1 — sinZ6)

= cos 1(cosB)
=0
Now, we can see that cos‘l(\jl — l—z) =9

= 0 = sin"Ix
d(8)
dx
d(sin™'x)
= dx



1

v 1-x2

Ans) ——
) Npm:

17. Question

Differentiate each of the following w.r.t x:

. 14 2 |
S 42X —XT

. _|

Answer

To find: Value of Sl'r'l_l(Ewal —x2)
The formula used: (i) cos 8= sin (E- El)

2

d(sinlx) 1
dx  ~ J1-x2

(i)
We have, sin™*(2xyT — x2)
= Putting x = sinB

8 = sin"lx ... (i)

Putting x = sinB in the equation

= sin’! (Esinev’m)

= sin"'(2sin@y1 —sinZ4)

= sin"!(2sinBcosh)

= sin"*(sin28)

= 26

= 2sin1x

Now, we can see that sin_l(Z}(y’ﬁ) = 2sin"1x

Now Differentiating
d26  d(2sin"!x)
dx — dx

d(e)
= 2—d}(

=



5 d(sin™1x)
- dx

1

4/ 1-}(2

= 2

2
Ans) —

y 1-%2
18. Question

Differentiate each of the following w.r.t x:
- —1¢ P

s C(3x —4x7)

Answer

To find: Value of sin'1(3}( - 4}(3)

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

d(sinlx) 1
dx  ~ J1-x2

(ii)

We have, sin™'(3x - 4x3)

= Putting x = sinB

8 = sin"lx ... (i)

Putting x = sinB in the equation

= sin"'(3sind - 4(sin®)3)

> sin'l(BsinB - 4 sin’ Ei)

= sin"!(sin38)

= 30

Now, we can see that sin'1(3x - 4}(3) = 30

Now Differentiating
d38  d(3sin"'x)
dx dx

5 d(sin™tx)
- dx

==



1

4 1-x2

= 3

3
Ans) —
' 1-}(2

19. Question

Differentiate each of the following w.r.t x:
. —1.- r

s1n 1{1—2;{')

Answer

To find: Value of 5|'r|'1[1 - 2}(2)

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

d{sin'lx}_ 1
dx J1-x2

(i)

We have, sin”!(1 - 2x?)
= Putting x = sinB
8 = sin"lx ... (i)

Putting x = sinB in the equation

> sint (1 - Z{SFHB)E)

=sint (1 - 2sin?0)

= sin"}(cos28)

> sin’! (sin (5-28))

-2-28

Now, we can see that sin™!(1 - 2x?) = 2-28

Now Differentiating

n n
d(5-26) d(3) d2e
= dx =~ dx  dx
d26

> 0- —

dx




Ans)

4/ 1-x2
20. Question
Differentiate each of the following w.r.t x:
_ 1
SEC I =
1-x~

Answer

To find: Value of sec™! ( 1 )
1.,-":|.-}'CZ2

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

(i) d(sin” x}_ 1

dx V1-x2

We have, sec™! ( 1_)
w‘ll-}(z

= Putting x = sinB
8 = sin"1x ... (i)

Putting x = sinB in the equation

1

‘JI 1-(sin@)<

_ 1
> sec’ ! | ——
Jl—sinzﬂ

= sec 1( 2)
ycos2h

= sec’l — )




= sec !(secB)

=0

Now, we can see that sec™! ( 1_) =0

J 1-x2
Now Differentiating
de
~ dx
d(sin"1x)
= dx
1

\ 1-x%2

=

W

Ans)

4/ 1-}(2

21. Question

Differentiate each of the following w.r.t x:

tan_l

-

1-x~

Answer

To find: Value of tar'l'1 ( X )
y 1-x2

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

d(sinlx) 1
dx T J1-x2

(i)

We have, ta n'l ( x_)
w‘ll-}(z

= Putting x = sinB

8 = sin"1x ... (i)

Putting x = sinB in the equation
sing

>tan! | —/——
‘JI 1-(sin@)<



- sinf
\Jll—sian]

- sing
> tan™? ( —)
\J cos2B

> tan’? (ﬂ)

cosh

= tan 1(tan®)

=0

Now, we can see that ta nt ( X ) =0
1.,-"1'}(2

Now Differentiating

de
= dx

d(sin"1x)
dx
1

+ 1-}(2

=

W

Ans)

4 1-x2
22. Question

Differentiate each of the following w.r.t x:

1 X

l+41—-x

tan

2
Answer

To find: Value of ta n'l (L_)
14y 1-x2

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

(i) d(sin"1x) _ 1

dx V1-x2

We have, ta n'l (L_)
14y 1-x2



= Putting x = sinB
8 = sin"Ix ... (i)

Putting x = sinB in the equation

sinf@
1+ I1 (sin8)2

1+ 1 sin E]
sing )
1 ++/cos2h

Fowe=
= tan’ 1( Sind )
1

sind
= tan ( —

= tan!

1 + cosB

> tan

25|n:c05—:
)

2::052—

)

[Nl

> tan 1(tarl

[}
ha | @D

Now, we can see that ta n'l (,;) =8
144/ 1-x2 2

Now Differentiating
_4G)
dx

- 1d(9)
2 dx

_ 1dsinx
2 dx
1

2,/1-x2

==

Ans) ———
24/ 1-x2

23. Question



Differentiate each of the following w.r.t x:

Answer

[
To find: Value of cot™! (‘* 1x )
x
The formula used: (i) cos B= sin (g- B)

d(sinlx) 1
dx  ~ J1x2

(ii)

i
We have, cot™ ! (1,,1_}()
X

= Putting x = sinB
8 = sin"lx ... (i)

Putting x = sinB in the equation

E—
-1 .\II 1-(sin@)2
= cot —_—

sind

| 2
_ 1-sin“8
= cot ol [ s

sinf

y cos2 EI)

sinf

= cot™! (

N Cﬂt_l (cns[—])

sind

= cot (cotB)

=B

—

12
Now, we can see that gt} ("“ 1% ) =8
X

Now Differentiating

d(e)
~ Tdx



Ans)
4 1-x2

24, Question
Differentiate each of the following w.r.t x:

1 [ 1
sec | ——
1-2x~

Answer

To find: Value of -1 ( )
secC 1~ 22

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

d(sinlx) 1
dx J1-x2

(ii)

We have, -1 ( )
seC 1~ 22

= Putting x = sinB
8 = sin"1x ... (i)

Putting x = sinB in the equation

=:sec1[———5——9
1 - 2(5inB)2

=¢sec¢(———5——)
1- 25in<8

-1
=~ Sec (ccsza)
= sec !(sec28)
=28

1
1- 2x2

)=28

Now, we can see that sec™! (

Now Differentiating



Ans)
4 1-x2
25. Question

Differentiate each of the following w.r.t x:

sin ! {:

Answer

To find: Value of sin'l ( )
1.,-"1 + }(2

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

d(sin"1x) _ 1
dx  ~ J1-x2

(i)

We have, s[n'l (

V1 o+ xz)

= Putting x = cotb

8 = cot™1x ... (i)

Putting x = cotB in the equation
> sin'l ,;—

\J'l + (cotB)2

. -1 1
Jl + cot?h

()
y cosecZB



( )
=

= sin"(sind)

=0

Now, we can see that sin'l (;) =8
yv1+ }(2

Now Differentiating
d(e)

= Tdx
d(cot1x)

- dx

1
=T 1+x2

Ans) -1z

26. Question

Differentiate each of the following w.r.t x:

_1[ 1+x
fan —
1-x

Answer

To find: Value of ta n'l (11 i x)
- X

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

d(sinlx) 1
dx J1-x2

(i)

We have, ta n'l (1 T K)
1-x

= Putting x = tan6
8 = tan"ix ... (i)
Putting x = tanb in the equation

- tan'l (1 + tanE])

1-tanf



n
_ tar + tanB
= tan 1 (;4_”_)

1- tanztanE]

> tan’? (tanE+El)

T

>—+6
4

+8

Now, we can see that tan * (1 * x) =

d= | =l

Now Differentiating

) d(3+9)

Ans)

1+x2
27. Question

Differentiate each of the following w.r.t x:

-1 1+x
cot
1-x
Answer
To find: Value of cot ! (11 * x)
- X
The formula used: (i) cos 8= sin (g_ B)
-1
(i d(sin x}= 1
dx ,\.-'1_}(2

We have, cot ™! (11 * x)
- X



= Putting x = tan6
8 = tan"ix ... (i)
Putting x = tanb in the equation

141+ tanﬂ)

1 - tanB

= cot

ant + tan[-])

—4

1
=
cot - tan-tanf

q

> cot! -':t::-t(2 (IJFE)))

-(5+9)))

> cot™ ( cot (—— E))

4

= cot™! cot(

m|n

=l

(
5
- cot* (tanZ +6)
(
(
(

-
>-—0
4

Now, we can see that cot ! (1 A x) =——8

e |

Now Differentiating

_a(z-g)

Ans) —

1+x2
28. Question

Differentiate each of the following w.r.t x:



3x -x

tan ™~ .
1-3x~

Answer

=43
To find: Value of tan™! (3" X )
1-3x?

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

d{sin'lx}_ 1
dx  ~ J1-x2

(i)

3
We have, -1 (3}( X )

tan s
= Putting x = tan6

8 = tan"1x ... (i)

Putting x = tanb in the equation

3tand - {tanE]S)

( - 2
1 3{':3115]

= tan!(tan38)

-1 { 3tanf - tan-8
= tan —_—
1- 3tan<B

= tan!(tan38)
= 30

3w - %7

1 - 3x2

Now, we can see that tan™! (

)=38
Now Differentiating

d(38)
= Tdx
3 d(tan1x)
dx

==

3
= 14+x2

Ans)

14+x2

29. Question



Differentiate each of the following w.r.t x:

-
1| I+x~°
cOsEC

2x
Answer

2
To find: Value of cgsec! (1'”‘ )
2%

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

d(sin"1x) _ 1
dx  ~ J1-x2

(i)

1+x2)

We have, COSEC_I (
2%

= Putting x = tan6
8 = tan"1x ... (i)
Putting x = tanb in the equation

1+{tan8) 2)

= CDSEC_l ( 2tanf

1+tan? B)

ﬁcosedl( P

* (5
=
cosec sin2A8

= cosec !(cosec28)

= 208

2
Now, we can see that cgsec? (H_"") =28
2%

Now Differentiating
d(20)
~ Tdx
d(tan1x)
= 2—
dx

2
1+x2




Ans)

1+x2
30. Question

Differentiate each of the following w.r.t x:

-
_qf 1+x~
seC

l—x2

Answer

2
To find: Value of ge¢™1 (Hx )
1-x2

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

d(sinlx) 1
dx J1-x2

(i)

2
We have, gac! (1+x )

1 - x2

= Putting x = tan6

8 = tan"ix ... (i)

Putting x = tan® in the equation

L+¢an8]2)

= -1 (—
sec 1 -{ tanB)2

1+tan? E])

-1
= seacC
(1 -tan<@

( )

= sec 1(sec28)

= 28

2
Now, we can see that ggc1 (1+x2) = 208
1-x

Now Differentiating

d(28)
= dx

d(tan1x)
22—
dx




2
1+x2

Ans) 1+x2

31. Question
Differentiate each of the following w.r.t x:
. 1
s111 I
2

1+x

Answer

To find: Value of sin'l ( )
1..-'|1 + }(2

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

d(sinlx) 1
dx T J1-x2

(i)

We have, sin'l ( )
1.,-"1 + }-:'2

= Putting x = tan6
8 = tan"1x ... (i)

Putting x = tanb in the equation

. - 1

Jl +(tan@)e
. -1

\‘,'1 +tan’@

. -1 1
= 5N ( -—)
v sec2B
in™ (o)
= -
sin sec

= sin"!(cosB)

> sin! (sin G— E))



T[i’:?
;\.__
2

Now, we can see that sin™* (

Now Differentiating

d(5-0)
> — o

_d(3)_de
dx dx

d(tan1x )
- 0-———
dx

1
= 14+x2

Ans) -

14+x2

32. Question

V1 + X2

)

m
2

Differentiate each of the following w.r.t x:

sec_l

Xj-—l}
x:-—l

Answer

To find: Value of gac1 ( X
X

d(sin"1x) _ 1
dx  ~ J1-x2

(i)

2
We have, gac! ( ali 1)
x% -1

= Putting x = tan6

8 = tan"1x ... (i)

+1)
-1

The formula used: (i) cos 8= sin (

Putting x = tanb in the equation

(tan@)2 + 1)

> secl (
sec (tan8)2 - 1

2-8

— 6

)



tan?@ + 1)
tan?8 - 1

-1 1+ tan?
- sec N 1- tan®@
1+ tanzﬂ)
1- tan<8

= sec’] (

=>n - sec'l(

( )
CQEEB

= 1 - sec ! (sec28)
= m— 26

=1 —2tan1x

2
Now, we can see that gac™1 ( KE h 1) =m— 2tanx
x=-1

Now Differentiating

d(m— 2tan1x)
=
dx
d(m) d(2tan1ix)
= Tdx dx
5 d(tanix )
dx

2
;'t.—
1+x2

Ans) - 14x2

33. Question

Differentiate each of the following w.r.t x:

o
1—x-"

—c
1+ x-"

cos |

Answer

. _ 1 _Kzﬂ
To find: Value of cgg™1 ( )
1+ x2n

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



d(sinlx) 1
dx  ~ J1-x2

(i)

_ 2N
We have, cgs™? (1 X )

1 + x2n
11~ r;x”)?)
= cos™ ({0

= Putting x" = tan®
6 = tan 1 (xM) ... (i)

Putting x" = tan® in the equation

1 1- tan®8
> cos | ——
1+ tan<8
= cos 1(cos28)
> 26

= 2tan! (xM)

— w2n
Now, we can see that cgg™! (1 X ) = 2tan (x")
1+ x2n

Now Differentiating

d( 2tan'! (xM)
—
dx
d(tan! (x"))dxn
dx" dx
1

n
= 2 —1+[x”)2 nx

= 2

-1

2nxn1
ﬁ —
1+x2"

Ang) 2nx"1
ns) ——=—-

14x2"
34. Question

Differentiate each of the following w.r.t x:

tan_l J



Answer

To find: Value of tar'f1 ( X )
Ja2-x2

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

d(sin"1x) _ 1
dx  ~ J1-x2

(i)

We have, ta n'l ( K_)
.,\I-'az_xz

= Putting x = asin®
sinB = z
=]
. - X .
9==sn11(—)u-0)
=]
Putting x = asinb in the equation

-1 asinf
\JI aZ-(asin@)2

-1 asinf
= tan —_—
\Jaz—.azsin2 8

N tan-l asinf

Ja?(l—sin2 E)

_1(aﬂn9)
= tan

acosB
= tan !(tan®)

-9
(2

Now, we can see that ta n'l (L) = s[n'l (5)
1‘.-'32_}(2 a

Now Differentiating



a(sn ()e()
i@

a 1
= a
2
.faz-x
1
=
2
az-x
1
Ans)
2
.faz-x
35. Question

Differentiate each of the following w.r.t x:
[ 5 2.2 |
1_ax l1-a~x f

Answer

[y

Sl



To find: Value of sin'l !2.3)( ||1-az}(2]

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

d(sinlx) 1
dx - 1.,-".:|.'}'C2

. - 2
We have, sin lgzax.lll-azx ]

= Putting ax = sin®

(i)

8 = sin"!(ax) - ()

Putting ax = sinB in the equation
> sin’t {Zsinev’ 1-(5|'nE|)2}
= sin! [Zsinev 1- sin? E!}

= sin }{2sinBcosB}

= sin }{sin26)

> 26

= 2sin !t (ax)

. - 2 -
Now, we can see that sin”* {25}(. l1-a2x ] = 2sin t(ax)

Now Differentiating

. d(2 sin~1(ax))

dx
5 d(sin*(ax))dax
= dax dx

1
” (E J1- (ax)z) °

()
- =
Vv1-a2x2



2a

V1-a2x2

Ans)

36. Question
Differentiate each of the following w.r.t x:

IJI\fl—asz -1

tan 1

dX

.

Answer

17222
To find: Value of tan? {M}
dx

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

d(sinlx) 1
dx J1-x2

(i)

/ 2o _
We have, tgn! {w}

ax

= Putting ax = tan®
6 = tan 1 (ax) .- (i)

Putting ax = tan® in the equation

I
\J' 1+(tanf)2-1

= tan_l ) tanf

—
tan] J1+tan®8-1

= 4

an tan




_1{1-c059}
=tan " ——=—
sinB

7}
L2
L 2 sin >

2s5in 5 cos i
2 2

= tan

= tan'l{tan E}
2

g

= —
2

-1
N tan ~(ax)
2

f 2o -1
Now, we can see that tgn 1 {‘* 1+ax 1} = tan""(ax)

dXx 2

Now Differentiating
tan *(ax)
o=
dx
1d(tan™*(ax)) dax
2 dax dx

1 1
=2 1+(ax)? @
a
. S
2(1+a2x?)

ANS) Sira2x?)

37. Question

Differentiate each of the following w.r.t x:

[ ¥

. X

S111 1'—
l Haa?

Answer

. . -1 %2
To find: Value of sin
Vxt+at



The formula used: (i) cos 8= sin (

d(sinlx) 1
dx - 1.,-';1-}(2

(i)

2
We have, sin'l { X }
 x*+at

= Putting x2 = a2 cot®
6 = cot™? (:—) ()

Putting x2 = a2 cotb in the equation

f'

. -1 a® cotB
=111

—_—
a2 2 4
UJ{a cot@)<+a

i

. -1 a’ coth
= 5In " 4

==
| 2 +5¢
U,la cot“B4+a

R sin'l a’ cotf
J a® (cotZ8+1)

= srn'l[

2

a® cotf }

a< cosecd

=sin *{cosb}

—sin’t {sin G - E)}

T

>—-——20

2

’ -1 x?
>Z_ cot (—)

2 a’

. -1 %2
Now, we can see that sin
W xd+at

Now Differentiating

d (g — Cﬂt_l (5))
dx

--9

2



38. Question

Differentiate each of the following w.r.t x:

.
| J e ® +1
tan - =
le' -1
Answer

2
To find: Value of ta n'l [g +1}

g2¥—1

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

d(sinlx) 1
dx  ~ J1-x2

(i)

pu
We have, ta n! {g +1}

g2¥—1

2x
> tan™? [ e }

~(1-e2%)

4 [1+e?
-tan 1 o=

Putting e2X = tan®
6 = tan1(e2) .. (i)

Putting e2X = tan® in the equation



tan-l {1 + tan[-}}
;‘t. - —_—
1 —tan®

T
L tan Z + tanf

T
1— rang tan®

= -tan’? [tan (g + E)}

= -tan

:;-—(g+ﬁ')
T
:-—E—Ea'

T -
= — —tan (e2¥)

zx ; -
Now, we can see that tan™* [g +1} = —z —tan 1(sz)

g2t —1

Now Differentiating

d (—g ~ tan" (e%9))

dx
. d(—%) d(tan*(e)
dx dx
oo d(tan*(e2¥))de2¢d2x
de?* d2x dx
1 2%
= - (m) a2
ZEEK
(29
_ZEEK
T 1+eX
_2EZK
Ans) 11 o®
39. Question

Differentiate each of the following w.r.t x:

1. — ¥
COs l(ix)—icos 1#1—4:{'



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

d{cos'lx}__ 1
dx 12

(i)
We have, cos™1(2x) + 2 cos 21 — 4x2
Putting 2x = cosB

8 =cos 1(2x) .. ()

Putting e2X = tan® in the equation

= cos !(cos8) + 2 cos™t /1 — (cosh)?

= cos !(cosB) + 2cos™t4/1 —cos26

= 0+2cos! [sin?@

= B +2cos ! (sind)
= B+2cos!|cos (E-B)
2

T
= 08+2 (E — E‘)
>mT—0
= 17— cos 1(2x)
Now, we can see that cos™}(2x) + 2cos 11 —4x2 =1 — cos 1(2x)

Now Differentiating

d(m — cos™(2x))
= dx
d(m) d(cost(2x))
= Tdx dx
0 d(cos™*(2x))d2x
a d2x dx




1
- (‘\.‘ 1-— (2)()2)2

2
ﬁ —
(1., 1-— 41‘2)

Ans) ———
) Vv1—4x?
40. Question

Differentiate each of the following w.r.t x:

a—X

tan_l [

l1+ax

Answer

To find: Value of tan™* [ a_i}
1+a

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

2
-1
(ii) d(tan x) _ i
dx 1+x2
We have, tan! { a_x,}
1+a

= tan'la - tan"1x
Now Differentiating

d(tanla - tan1x)

=

dx
. d(tanla) d(tanlx)
dx dx
= 00— .
1+x?
Ans) — 1+x?
41. Question

Differentiate each of the following w.r.t x:



2] fox
ll—x%

Answer

tan

To find: Value of tan™* (”_f)

1+x2

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

d(sinlx) 1
dx J1-x2

(i)

We have, tan™% (k"x_f)

1+x2

[x —x
= tan ! —
1'+'I\f£

1

= tan *yx —tanlx

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\ff X dx

1 1 1

- 1+(yx)2 2V 14

1 1
T 2UX(1+x) 14X
Ans) 1 1
ns -
2{?(1+X} 1+x2?
42. Question

Differentiate each of the following w.r.t x:



G aexo
1-+Jax

fan

Answer

To find: Value of tan—1 (“"‘H“"x)

1- l.,.'E

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

d{sin'lx}_ 1
dx J1-x2

(i)

We have, tan—! (M)

1—ax

3 r'l_l y"E-F\."'E
;\. —_—
1-xya

-1 _
=tan \,,*'E+tan 1\.&
Now Differentiating

d(tan~*va + tan™* Vx)

= dx
d(tan*va) d(tan™*yx)
= —_
dx dx
d(tan~! yx)dyx
;'t. —_—
dyx
1 1
= —
1+ [:\."E)z 2\"{1
1
240x(1+x)
Ans) L
ns) —————
2\."'1(1 + JL)
43. Question

Differentiate each of the following w.r.t x:

_1[ 3-2x J
tan
1+06x




Answer

Given: Value of tan—1 (ﬂ)
1+6x.
The formula used: (i) cos 8= sin (g- El)
-1
(i) d(sin x}= 1
dx ,\_-'1_}(2
We have, tan—! (ﬂ)
1+6x
; _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
1
BRETNCTSE

2
= —_-—
1+ 4x?

=

==

ANS) 1 ax

44. Question
Differentiate each of the following w.r.t x:
-1 3X ‘
tan | ——
1-6x~°
Answer

Given: Value of tan~? (i)
1-6x2

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

d(sinlx) 1
dx - ,‘_-"1_}(2

(i)



We have, ‘1( > )
tan =

1—3x 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
! 3+ - 2
1+(3x)2 14 (2x)°
3 . 2
T T+9x2 1+ 4x2

3 N 2
1+9x2 14 4x?

Ans)

45. Question

Differentiate each of the following w.r.t x:
-1 2xX ‘
tan | ——
1+15x~
Answer

Given: Value of tan~? (

1+15X2)

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

d(sinlx) 1
dx  ~ J1-x2

(i)

We have, tan™! ( )
1+15x2

5x — 3x )

= tan~! (—
1+ 5x x 3x

= tan '5x —tan~! 3x

Now Differentiating



d(tan™*5x —tan™! 3x)

dx
_ d(tan t5x)d5x d(tan !3x)d3x
dbx dx d3x dx
1 1
 Treo T1r e
5 3
7 1+25x2 T 140%2
Ans) > + >
14+25x%  149x?
46. Question

Differentiate each of the following w.r.t x:

1( ax =b dy 1

If t=tan

J,provethat — = —.
bx +a (1+x7)

Answer

Given: Value of tan~! (M_b)
bx+a

dy 1
To Prove: — =
dax 1+x2

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

d(sinlx) 1
dx J1-x2

(i)

We have, tan—t! (ax_b)

x+a

Dividing numerator and denominator with a

ax—>b
= tan~! ﬁ
a
b
= tan~! b‘l
l+El

b
= tan 'x —tan?! (—)
a



Now Differentiating

d (tan‘l x —tan™?! (E))

a
= dx
1 (b

d(tan 1 x) d(m” (ED
= dx dx
= 1+x2 +0
Ans) 1+x2
47. Question

Differentiate each of the following w.r.t x:

1 2x -1 ].—X2 ‘ dy 4

+— 5eC

If y =sin

=

1—-x~

, show that — = —.
1+x~ (1+x7)

Answer

i . 2 _q f14+xZ
Given: Value of y = sin™t ( xz) +sec? ( xz)
- 1+x 1—x

e 4
To Prove: =% =
dax (1+x2)

The formula used: (i) cos 8= sin (E- El)

d(sinlx) 1
dx T J1-x2

(i)

2
We have, sin ! (2_}() -1 (lﬂ" )
sin” (;5) +sec (15

Putting x = tanb
8 = tan"1x

Dividing numerator and denominator with a

. ( 2tan® ) - 1+ (tanB)?
= S — - -
ST (tanf)2 R (tanf)2

sl 2tan6 + sect 1+tan?6
= S — -
1+tan?6 1-tan?6



1
. -1 . -1
= sin ~(sin28)+ sec (—cosze )

= sin"’(sin28)+ sec !(sec28)
=20+26
=48

= 4tan 1x
Now Differentiating
d(4tantx)
;‘t. _—
dx

4l
1+ x2

Ans)

1+ x2
48. Question

Differentiate each of the following w.r.t x:
x -1 J
Xx+1

Given: Value of y = sec™? (13 + sin~

x—

x+1 o
I J—sml

If y =sec

Xx—1

Answer

d
To Prove: 2¥ —
dx

Formula used: (i) cos B= sin (g- Ei)

d(sinlx) 1
dx  ~ J1-x2

(i)

_ x+1 . - ®x-1
We have, sec™! (—) +sin’? (—)
x-1 x+1

— cos! x-1 +sint x1
X+1 x+1

=

ral 3

Now Differentiating

dy
, show that —— = (),

dx

1 (I—l)
x+1



Ans) 1+x?

49. Question

Differentiate each of the following w.r.t x:

, J,‘ 1l =X dy
If y =51+ 21an —— | », show that dx =
l I+x 1-x~
Answer
. . -1 1-x
Given: Value of y= sin [2 tan ( _)]
1+x
To Prove: = —=
o Prove: = T
-1
Formula used: (i) dl{LSK}E -
1.,-"1-}(2
Let x = cosB
8 = cos 1x

Putting x = cosB in equation

'

o otan 1-cosB
= sin an 1+cosh
I
25|r12%
— sin{2tan? — 8
2:052—
2

. 28

= sin{2tan’? E

— sin [Ztan 1 (tan

M| D
R
| S———



. 29
= 5In E

= sinB
= sin(cos1x)

Now Differentiating

. d(sin(cos1x))

dx
d(sin(cos1x))dcos1x
dcos1x dx

= -cos(cos1x)
3/ 1-x2
X

W :|.-3-"(2

= -

Ans) 1+ x?

50. Question

Differentiate each of the following w.r.t x:

IJ.\/I—X—\/I—K dy _

If y = tan - . Prove that —

}\fl—x—\/l—x

L

Answer

-1 ¥ 1+x-41-x

Given: Value of y= YA
y= tan Vi1+x+y1-x

1

dy
To Prove: — = —
de  2,/1-x2

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

(ii) d{cc;s'lx}= o1

X 1.,-" 1-}:2

Let x = cos206
20 = cos 1ix

1
9 = Ecos'lx



Putting x = cos26

_; V1+cos26-V1-cos286

y= tan
V1+cos268++v1-cos28
tan] J2cos2B8-v2sin®@
y= tan —
J2cos?2 8 +v2sin’8
T V2cosB-/2sinB
= tan
Y V2cosB++/2sind
R V2(cosB-sind)
y= tan

V2(cosB+sing)

Dividing by cosB in the numerator and denominator

cosB-sinB
_ -1 cosB
y= tan cosB+sind
cosB
_ tant 1-tanB
y=tan 1 itane
4 tang-tane
y= tan o
1+tanztan8
— tanltan(D- )
y= tan tan(4 B
n
y= 26
n 1
y= Z-ECOS'I}(

Now Differentiating

d (g - % CDS'l}()

=

dx
n
d(a) 1dcos1x
- dx 2 dx
1 1
ﬁ J—



1

;\.—
24/ 1-x2

Ans)

24/ 1-x2

51. Question
Differentiate each of the following w.r.t x:

H.}L+1 '
- w. r. t. X

Differentiate SiIl_l

1+4

Answer

2I+J.
Given: Value of y = sin—t ( )
¢ 1+47%

To find: dy
dx

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

(ii) d(tan'lx) 1

dx 1+x2

1
y= sin? 27
1+4"

)
1+(2?)

y= sin? (—2*.2 )
1+(2%)°

Let 2X = tan®

y= sin’

8 = tan-1(2%)

Putting 2X = tan6

_ .1 tanB.2
y= sin 1+(tanB)2

_ sin'l( 2tan® )
= 1+tan® @



y= sin"!(sin28)
y=28
y=2tan1(2¥)
Now Differentiating

. d(2tan1(2¥))

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

1
P — X
= 2 1+ (292 2*log2

21+x|og2
1+4%

21+%|og2

Ans) 1147

Exercise 10E

1. Question

Find , when:

X2 +y2=4

Answer

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

d(x™)

Formula : =nx xym1)
dx

According to the chain rule of differentiation

2y X

diy?), _40%) dy_, W
dx dy dx T dx

Therefore ,

d(I2)+d(J’2)_d(4)
dx dx  dx

dy
2x + 2y X —=10
< dx



dy —2x

dx 2y
dj,r_—x
dx vy

2. Question

Find , when:

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

Formula : = nx xm1)

d(x™)
dx
According to the chain rule of differentiation

2 2
d(}? sz)_d(y sz)xdi—ﬁxdi
dc  dy dx b2 dx

Therefore ,

dﬁ?f)+dﬁ7w):du)

dx dx dx
2x+2y dy_ﬂ
@2 b2 ldr
2x
dy_~g@
dx 2y
bE
dy —b’x
dx  aly

3. Question

Find , when:

VR 4y =+h

Answer

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



1T
Formula : 220 nx y@™1)
dx

According to the chain rule of differentiation

diy) di(fy) dy 1 " ay
dx  dy “dx 2fy " dx
Therefore ,

dVD  dWy) _d6a)

dx dx dx
1 dy

1
+ X
2\."'1 ?.xl."'_"p?' dx

B 1
dy  2yx
dx 1

2y
dy _2Yy
dx 2\,."'}
d}? _'-\."I'.._
dax N 1.."'}

4. Question

Find , when:

Answer

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

Formula : = nx xm1)

d(x™)
dx

According to the chain rule of differentiation

dy)_do™) dy 2 dy
dx dy dx 3yYa’ dx

Therefore ,

d(x73) d(y73) d(a7s)
dx * dx dx




2 N 2 xd}’
3;[1.fr3 3:}?1.3(3 dx

__2
dj _ 3x Ya
dx 2

3}11f{3
d"lf —j;l."ra
dx B Ilfra
5. Question
Find , when:
xy = c2
Answer

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

I
Formula : 2 _ nx xm=1)
dx

According to product rule of differentiation

d(xy) xd(y) yd(x)  dy
dx  dx * dx ‘“‘E“’
Therefore ,
d(xy) d(c?)
dx  dx

dy+ 0
N =
dx Y

dy -y

dx  x
dy —xy

dx x2

dy —c?

dx  x2
6. Question

Find , when:

x2 +y2—3xy =1



Answer

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

1T
Formula : 220 nx y@™1)
dx

According to chain rule of differentiation

d(J’E)_d(Fg)xdi’_z xﬁ
ax  dy ax Y7 dx

According to product rule of differentiation

dixy) xd(y) yd(x dy
Therefore ,

d(x?) ) d(y*) Ed(x:w) _a@)
dx dx dx dx
21+21r><d£—3(1 KE"‘ y) =0
< dx dx -

2y -3 +2x— 3y =0
y ldl‘ x y=

dy —(2x—3y)

dx 2y —3x
dy 2x—3y
dx 3x—2y

7. Question

Find , when:

xy2 —x2y —5=0
Answer

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

=nxx® 1

d’ 1
Formula : dix )
dx

According to chain rule of differentiation

d(J’Z)_d(J’E)xdj_z xﬁ
de  dy T dx V> ax

According to product rule of differentiation



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

dx dx dx ”E”’
Therefore ,

d(xy®) d(x*y) d(5)

dx dx  dx

LAy L, L, d) _

X X ix +y°—[x KH+}?K21]_G

_ dy. o 2,40 _
1><(2y><a)+y — [x XH‘F:FXEI]—G
2y 2P vz axy—0

Wax T ax 7Y V=

dy 2xy—yidy y*-—2xy

dx 2xy — x2dx T xZ— 2xy

8. Question

Find , when:

(x* +y%)? = xy

Answer

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

1T
Formula : ax) _ nx xm-1)
dx

According to chain rule of differentiation

d(.'!r’z)_d(}’z)xdj_z xﬁ
de  dy “dx 2

According to product rule of differentiation

d(xy) xd(y) yd(x) dy
dx —  dx * dx ‘”E“’
Therefore ,
d((x*+y%)?)  d(xy)
dx  dx
d(x? + y? d(y
E(Iz+y2)><—( - )=[x><—("_)+y]

dx dx



dy d(y)
-2 2 . - — . -
2(x -|—y)><[21+2y><—dl_] [lx—dl_ +v
dy dy
Y 2 .2 2 GO
Ax(x*+y )+ 4v(x+y )_dx ;t—dx+y

dy
gy [VOE +yP) —xl =y —ax(x® +y7)

dy y—4x(x®+y?)
dx  [4y(x?+y?) —x]

dy y—4x®—4xy?
dx  4y3+ 4x2y —x

9. Question

Find , when:

x2 + y2 = log (xy)
Answer

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

=nxx® 1

d(x™ dil 1
Formula : M ’M P
dx

dx x

According to chain rule of differentiation

d(.'!r’z)_d(}’z)xdj_z xﬁ
de  dy “dx 2

According to product rule of differentiation

d(xy) xd(y) yd(x) dy
dx —  dx * dx ‘”E“’
Therefore ,
d(I2)+d(J’2)_dﬂﬂgIJ’)

dx dx dx

_ diy) 1 d(xy)
EJL-I—Ey—dI _[ﬂ Ix ]
2x + 2 o _ 1 -dﬁ+

AT A T Xy X ix y)

dy 1ldy 1

22X+ 2y —=———+—

“dx ydx x



dy y(1—2x?%)

dx x(2y? —1)

10. Question

Find , when:

X" + yn = an

Answer

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

d(x™)
dx

Formula : =nx xym1)

According to the chain rule of differentiation

d(y®) d(y™) dy no1 LAY
dx  dy “ax T Y
Therefore ,
d(I”)+d(J’”)_ d(a”)
dx dx  dx
dy

nx"l+ny"ix—=0

. dx
dy —nx"!

dx nyn-1

dy —x"1
dI - :Ir;r]‘!—l
11. Question
Find , when:

X sin 2y =y cos 2x
Answer

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

disin x) ~ dcosx) .
Formula : =Co0s X, = —8INn X
dx dax




According to the chain rule of differentiation

d(sinzy) d(smEv) dy 5 cos2 dy
dx dy X~ 2eosy X g

According to the product rule of differentiation

d(xsin2y) xd(sin2y) . sin 2y d(x) d(sin2y)
= =X X————

= = +sin2

dx dx dx dx Smay
Therefore ,
d(xsin2y) d(ycos2x)

dx B dx

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

dx dx
dy d(y)

X X 2cos2y xd—+ sin2y = cos2x ><—JIL + 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

12. Question

Find , when:

sin2x + 2cos y + xy

Answer

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

d(sin x dicosx
Formula : ¢ ) =[085 X, ( )
dx dx

= —85in x

According to chain rule of differentiation

d(cosy) B d(cosy) dy L dy
dx  dy Xax T TS

Therefore ,

d(sin®x) . d(2cosy) N d(xy)
dx dx dx




. d(sinx) . dy dy
2sinyx X ——+ 2| —sinyXx—|+xx—+vy=0
dx © o dx dx -
. . dy dy
2sinx X cosx +y= 2(51111?><—) —X X
. © dx dx
Y 25 ] = sin2x +
—|2siny— x| =sin2x + y
dl. w o
dy sin2x +y
dx 2xcos 2y — cos2x
dy sin2x+y
dx 2siny—x
13. Question
Find , when:
ysecx +tanx + x2y = 0
Answer
Let us differentiate the whole equation w.r.t x
Formula : dise}:x] =secxtanx ,d{tanﬂ = sec?x
According to product rule of differentiation
d(x?y) x%*dy vyd(x® dy
(Fy) _xPdy yd6D) _ dv
dx dx dx dx .
Therefore ,
d(ysecx) . d(tanx) . d(x*y) 0
dx dx dx
d(y) 5 , dy
SeCYy X ——+ysecxtanx + sec¥x+x“—+ 2xy =0
dx - dx :
dy . 2
a[x +secx] = —(ysecxtanx + sec*x + 2xy)
dy —(vsecxtanx + sec?x+ 2xy)
dx x2 + secx
14. Question
Find , when:

cot (xy) + xy =y



Answer

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

dicot
Formula : {C; %) = —cosec?x
X

According to chain rule of differentiation

d(xy)
dx

d{cotxy)
dx

= —cosec? Xy X

According to product rule of differentiation

d(IJ’)_IdJ’_I_J’d(I)_ _xdj_l_
dx  dx ax a7V

Therefore ,

d(cotxy) N d(xy) B dy

dx dx  dx
d(xy) d(xy) dy
. 2 - - -
cosecC X}’ b4 dJr_ + d;'r_ dJr_
d(xy)

v
[—cosec®xy+ 1] = —

dx dx

d d
[Id_i + y][—cot? xy] = .:;r_i (Since, 1 — cosec? xy = —cot? xy )

dy dy
L 2 — 2 -
X dx( cot” xy) — ycot” xy i

dy
g[—xmt2 xy — 1] = ycot? xy

dy — ycot?xy
dx xcot?xy+ 1
15. Question

Find , when:

ytan x — y2 cos x + 2x = 0
Answer

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

ditan x) dlcos x) .
Formula : = sec’x . = —5nx
dx dx

According to chain rule of differentiation



d(J’z)_d[J”z)xdj_z xﬁ
ax  dy “ax Y dx

According to product rule of differentiation

d{yvtanx) 2y tt dy
————— =ysec X+ tanx X —

dx y dx
Therefore ,

d(yvtanx) d(v®cosx) d(2x
( ) § )+ ( )=D

dx dx dx
dy d(y?)
2 i Yo a . - S . _
ysec” X+ tan x X CosX— ——y (—sinx)+2=0

dy dy
2 i G ) J 7 . A _
ysec” X +tanx X I CosX (Ey—dl_) +ye(sinx)+2=0

dy
ysec? X+ [tanx — 2y cos x] + y*(sinx)+2 =0

ay
ysec? x+ y?(sinx)+ 2 = o [2y cos x — tan x]

dy ysec?x+ y?sinx +2

dx  2ycosx—tanx
16. Question
Find , when:

eXlogy = sin~! x + sin 1y
Answer

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

dlsin™tx 1 dilogx 1
Formula : { }= _,{g]=_
dx Y 1—x2 dx X

According to chain rule of differentiation

d(sin'y) d(sin'y) dy 1 dy
dx dy xdx_vfl_yzxdx

According to product rule of differentiation

d{e*logy) . . d(logy) N L1 dy
@ logy +e XT—E logy +e x;xa

Therefore ,



d(e*logy) d(sin™'x) N d(sin~ty)

dx  dx dx
e*logy +e* Ed_v_ ! + : Xﬁ
ydx {1-x2 [1-yZ dx
dy 1 1 1
w YT Ao Vi

dx 1’\,-’1—}’2 V

dy yy1—y? y 1—(e*logyv1—x2)
dx ex,J1—y2—y V1 —x?

dy « 1—y2x1—[exlﬁg}w’1—x2)
—— =Y

dx = 1-x2 (ex/1-y%) -y

17. Question

Find , when:

xylog(x+y)=1
Answer
Let us differentiate the whole equation w.r.t x

d{logx) 1

dx x

I
Formula : 2 _ nxx® 1
dx

According to product rule of differentiation

d(IJ’)_Id(J’)+J’d(I)_ _ ﬁJr
o ax - ax Y
Therefore ,
d(xyxlﬁgx-l—y)_d(l)
dx ©dx
_ d(xy) d(logx +v) d(1)
logx + v % Ix +xy X i =

1 (1 dv) 0
-|—j,r>< dl]

dy Xy y
—[;t>< ogx +y]+y x Gg(l-l-v)-l-T(l—l— ) 0

logl—l—v[l——l—v] +ny[l_

dx



dy('l -+ +Iy)— (1 + +Iy)
dl_lﬂg(l y) +y) ylog(x+y) +y

g [(x*+ xy)log(x +¥) + xy] = —[(¥* + xy) log(x + y) + x¥]

dy —vZ loglx+y)—xylog(x+yv)—xy  x

dx x[(x+y) log(x+y)+] - X (Multiply and divide by x)

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

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

dy —(X+Y+X2}f)

dx 42 {y +(x +y)log(x+ }r)}
18. Question

Find , when:

tan(x+y)+tan(x—vy) =1
Answer

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

ditan x) 2

Formula : = Ser<y

Therefore ,

d(tan(x + y)) N d(tan(x—y)) d(1)
dx dx T dx

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

dy y
sec? (x+vy) + sec? (x+ y)§+ sec? (x —y) — sec? (x—y)§= 0

d
sec? (x+y)+sec® (x—y) = d—:'j:_r[sec2 (x—y) —sec? (x+y)]

dy sec’ (x+y) +sec”® (x—y)
dx sec?(x+y)—sec?(x—y)

19. Question



Find , when:

3 ¥ —_ :
log+/x~ +v~ =tan L

Answer

‘i.."

X

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

Formula :

ditan™*x) 1

d{logx) 1

dax T o14a?’

X

According to quotient rule of differentiation

xd(y) _yd(x)

d/) _ ~d& ~dx

X

dy

y

dx x2

Therefore ,

1V
d(log /x? +y2) d(tan™3)

N

dx dx
vV
L d(x2+y?) y d(y)
Ix2 -|—:|;2 dx N 1+ (%)2 dx

1
X
JX2+yr o 2 x%+y?

1 - dy B
Iz+}?2x[l ydx]
W
TV T Y ax Y

i N
dl‘l yl=xTy

dy x+vy
dx x—7vy
20. Question
Find , when:

If y = x siny, prove that

ay. 1 xFE-y
v Ty )
X [2x + 2y d"_ 1= v dl_z
X 1+ ()2 X
x? I%_J’
o IE.'.};E Iz
d}i"l‘ }i"
X. = :
dx /] (I-xcosy)



d
There is correction in question .... Prove that should be=

to get the required answer.

dy y
. =

dx J (1-xcosy)
Answer

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

i
Formula : 257%) _ ooy
dx

According to chain rule of differentiation

d(siny) d(siny) dy dy
e dy xa=msy><a
Therefore ,
d(y) d(xsiny)
dx dx
dy d(siny)
N T a +siny
dy dy
T xcos;}ra—l— siny
dﬁ [1 — xcosy] =siny
dx ‘ ‘
dy  siny

dx 1—xcosy

21. Question
Find , when:
dy —y
If xy = tan (xy), show that —— =_~- .,
dx X
Answer

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

d(tan 3
Formula : {:n x) = geciy

X

According to product rule of differentiation

dtxy)_xdy+yd(x)_ -xdﬁ+
dx  dx ax a7

X

siny

l-xcosy

instead of



Therefore ,

d(xy) d(tanxy)

dx dx

dy ., . d(xy)
la‘l‘}'—SE‘C (xy) X i

dy 20y dy
xa+}r—sec (1y)x[1a+y]
dy

iy — yeec(v1)] = 2 (1) —
o [x — xsec*(xy)] = ysec“(xy) —y

d
ld—: (1—sec? xy) = y(sec?(xy) — 1)

dy —y(1—sec’(xy))
dx  x(1—sec?xy)

dy —y

dx X

22. Question
Find , when:

dy logx
If y log x = (x — y), prove that = 5 .
dX  (1+logx)”

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

) dilogx) 1
' odx x

=nxxm1

d’ 1
Formula : alx )
dx

According to product rule of differentiation

d(ylogx) _logxd(y) yd(logx) dy 'y
dx =T dx dx TRy Ty
Therefore ,
d(y xlogx) d(x—y)
dx T dx
d(y) v d(y)

lﬂgxxﬁ-l—E: l_ﬁ



dﬁ[ln X +ZL]—ZL—E
dx "8 B X

dy 2 y _
a[(l-i—lﬂgl) ]= l—E[l-l—lﬂg:t)

(Multiply by 1+log x on both sides)

dy 3 Yy oy,
—dI[(l—Hng) ]=1+logx " Ilﬁgx

ay 27 — _ ¥ _ ) - -
dx[(1+mgl) ]=1+1logx . - (ylog x = x - y)

dy N3 oy y
a[(l+lﬂgl)]—l+10gl " 1+x

dy  logx

dx (1+logx)?
23. Question

Find , when:

)

dy cos™(y+a)
dx sina

If cosy = x cos (y + a), prove that

Answer

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

d{cos x)

X

Formula : = —5inx

According to chain rule of differentiation

d(cosy) d(cosy) dy dy
dx —  dy Xax T TS

According to product rule of differentiation

d(xcos(y+a))  d(cosy+a)
Ix =X I + cos(y + a)

Therefore ,
d{cosy) B d(xcos(y+a))
dx dx
dy  d(cos(y+a))

—siny—=x + cos(y+a




—siny =2 = x(—sin(y + dy + +
smydl_—l[ sin(y a)dx) cos(y +a)

dy

d_i [—siny + xsin (y + a)] = cos(y+ a)

dy cos(v+ a)

dx  x sin(y + a) — siny

dy cos*(y+a)

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

dy cos>(y+a)

= Since cosy = xcos (y + a
dx  sin{v+a) cos y—cos(y+a) siny ( Y (v )

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

dy cos*(v+a)
dx  sina

24. Question

Find , when:
2 2
_1 X — }." _1 d“'." ‘ir-'
If cos ———— |=tan "a, prove that — = —.
X" +y” dx x
Answer

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

dicos tx 1
Formula : ( ]= —_
d.k' 1...'I1—_i'£'2

According to the chain rule of differentiation

d(J’E)_d(Fg)xdi’_z xﬁ
ax  dy ax Y7 dx

Therefore ,
2 2
X =V
d(cos™ 37 yﬂ) d(tan ta)
dx B dx




12 _ ,FE
1 d(12+v2)
— X =0

2 _ 2 dx
1- (124_?2)

x? —"IF
dGr )

dx

=0

x*+y dx

=0
(x2 + y2)2

d(x?—v?)

d(x*+y?).
dx 1=

X2 +y? - (2 =y

dy dy
[xz—l—yz)(Zx—Z}?ﬁ) - (IZ—TZ)(ZX‘FE.’F&) =0

(x?+ yz)(x— vd—v) =(x? - .vz)(H.vg)

dx
dy
d—[—xv yi—xfy+y?]=x*—xy?—x®—xy?
dy
__22 =_2-2
dx[ x“y] Xy
dy —2xy?
dx —2yx?
dy y
dx x

Exercise 10F

1. Question

Answer

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,

1 d_v X @) — Inx(1)

y dx xZ

u du dv
dy 1—Inx . d(ﬁ) Vax — %dx
e X y 4 divide rule I 02
dy 11— Inx 1 1

E_TXI}{?: I}}

2. Question

. Y
Find —, when:

dx
y= XV
Answer

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

Now differentiating both sides by x, we get,

lxdy_ *'_'(l)+1 ( 1) oduct rul d[uv]_ dv+ du
v il E b nx N product rule, ——=u—-+ v
dy 1 (l_'_lnx)

dl—_\.;‘f 2 Xy

dy 1 (1 N Inx) ( _ﬁ)

dl_\.ﬁx 2 S

3. Question

. Y
Find — , when:

dx

y =(logx)*

Answer



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,

—X=—=X

1 dy (1
vy dx

1 d
Ik X 1) + In(Inx) [p? oduct rule,

d 1
& (— + 111(.!?11')) X y

dx Inx
d"lrr 1 i VK
= (H + In(Inx )) X (Inx)

4. Question

dy
-, when:
dx
v = XSIH}L
Answer

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 i SInx X — 1 + Inx x cosx {p? oduct rule,

=US—+ V5

d(uv) dv du
dx dx dx

dy 1
(sml X —+ Inx X cosx ) Xy

dx X
dy (sm;t N I ) cimx
ol cosx(lnx ) | X x

5. Question

, when:
dx
-1
y = X(cuﬁ x)
Answer

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



Iny = cos ™ x Inx

Now differentiating both sides by x, we get,

1><dy— ‘l'x(1)+l 'x( . ) ‘oduct rul d(ww)
v gy = osTh x| o nx N product rule,———
B dv+ du
U TV x
dy

1 1
e cos~lyx (= VY P
gy = 05X X (1) + Inx x ( w’ﬁ) Xy

dy (ms‘l X Inx

_ _ x I{ccs_lx]
dx X V1-— x?)

6. Question

Find Y , when:

dx
y = (tanx)¥*
Answer

Here, we need to take log both the sides to get that differentiation simple.
1

Iny = p In(tanx)

Now differentiating both sides by x, we get,

= () (G <o)
—X—=|—]x X Sec”x
vy dx X tanx
uv) dv du]

1 d(
+ In(tanx) x (— 1—2) [p? oduct rule, e ua-l— Vo

dy ( sec?x lxl(mnx))
= oy

dx \x x tanx x2

1
x

dy secx In(tanx)
X X tanx x?2

—— = — X tanx
dx )

7. Question

Find Y , when:

dx




y =(sinx) "%

Answer

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 —— = (cosx) X | —— X cosx
vy dx sinx

=U—+ V5

(ur) dv du
dx dx dx

d
+ In(sinx) x (—sinx) {p?‘ﬂducr rule,

dy (cos’x _
= ( P smx(ln(sum))) Xy

dy (msg X

— = - — sinx(In(sinx X Sinx o
dx sinxy (In( )))

8. Question

Find d}' , when:

dx
y = (logx)**
Answer

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_(_ A (1 1)
yxdx_ sinx) X (3% -
n(in) x (cosx) dproduct rul d[uv)_ dv+ du
n(lnx) x (cosx) yproduct rule, — —=u-—+v_
dy_

dx \x xInx

(& — cﬂSI[lIl[IHI))) Xy

dy ( sinx

" P casx(ln(Inx})) x Inx



9. Question

. Y
Find —, when:

dx
y = (cosx)°¢%
Answer

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 -
r;x e (Inx) x (m X (—sinx) )

=u——+tv—

d(uv) dv du
dx dx dx

1
+ In(cosx) x (;) {p?‘aduct rule,

dy ( sinx X Inx . (In r:ﬂsx))

— = Xy

dx COSX "

dy sinx x Inx (Incosx)

— = - + X cosx'™*
dx COSX X

10. Question

. Y
Find —, when:

dx
y =(tan x)*"*
Answer

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
o — I _ - 2.
v X ix (sinx) x (mnx x (sec 1))

=U—+ V5

(uv) dv du
dx dx dx

d
+ In(tanx) x (cosx) {p?‘ﬂducr rule,

e

dy (sinx x sec®x
tanx

+ In(tanx ) cosx ) Xy



dy (sinx X sec?x

e + In(tanx ) cosx ) % tanx ™

tanx

11. Question

Find d}' , when:

dx
y =(cosx)™**
Answer

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 -
; X e (cosx) X (m X (—sinx) )
T In(cosx) X (—sinx) 'dt'Id(uv)— dv+ du
n(cosx) x (—sinx) {product rule, il
dy
— = (—sinx — In(cosx ) sinx ) X y
dx
dy
E = (—sinx — In(cosx ) sinx) X cosx ¥
12. Question

Find Y , when:

dx
y = (tan x)'*
Answer

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 - )
EXa—(Cﬂfl)K(mX(—SEC Jl'.)
d(uv) dv du
. _ 2. . . — gy _
+ In(tanx) x (—cosec<x) {p? oduct rule, I U + vdx]



dy

— = (—cosec*x — In(tanx )cosec®x ) X y

dx

dy 5 t
o = cosecx X (1 +In(cosx )) X tanx ™
13. Question

. Y
Find — , when:

dx

.

v = XSlﬂ iy
Answer

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 (I )

vy dx

d(uv) dv du}

+In(x) x (cos2x x 2) {p?‘ﬂduct rule, o U TV

dy (sin2x

_:( +2c0521‘><111x)><1f

dx X |

dy Sin2x in 2
- = +2c082xy X Inx | x xSmex
dx X

14. Question

1'.'
Find d" , when:

dx

y = (sin™! x)*

Answer

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,



1xdy (')x( 1 « 1 )
y dx * sin~1x * {1 — x2

d(uv
e . .
+ In(sin l){P?ﬂd”C””EE’ dx ~  dx dx

dy ( X In sin-1 )
— = X InsinT'x | Xy
dx  \gin—1x x 1 — x2

dy

— = ¥ Insin™t! x ) X sin~ x*
dx (sixrlx X 1 — x2

15. Question

. Y
Find —, when:

dx
y =sin(x*)
Answer

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

Differentiating both the sides,

ay i
— = COosSU X —. ......(1
ax dx ( )

. du
Now we have to find o where u = x*
'

take log both the sides
Inu =xlnx
Now differentiating both sides by x, we get,

1 du 1
. (—) + Inx
X

M 14 Inx
dx_( nx)xXu

o (14 x
dx = nx X

Substituting the value in equation 1,



v
—=cosx (1+Inx ) x x*
dx ( )

16. Question

. Y
Find — , when:

dx

y =(3x+5)F
Answer

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,

L @x -9 x (g x3)
yxdx_ * “\3x—5"

=u—+

d(uv) dv du
dx dx v dx

+In(3x —5) x 2 {p?‘ﬂduct rule,

ay (EI__S 3+ In(3x — 5) 2)

3~ (35 % n(3x X2|xy

dy GI_E 3+ 2 x In3x 5) 3x — 5)2%3
ol 31‘—5){ x In3x X (3x )
17. Question

. V¥
Find — , when:

dx

5

y=(x+1’(x+2)*(x+3)
Answer

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 4 5
yxdx_x—kl x+2 x+3

dy (3 . 4 . 5 )x
ax \x+1 x+2 x+3/77




dy (3 . 4 .
dx \x+1 x+2 x+3

18. Question

)x@+1ﬁ@+zﬁ@+3ﬁ

1'.'
Find d" , when:

dx
.o (x-D(x-2)
’ (X -=3)(x -4)(x-3)
Answer

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

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

m
{In(mn) =Inn +Inm}{In (E) =Inm—Inn}

Now differentiating both sides by x, we get,

1 dy 1( 1 N 1 1 1 1 )
yxdx_z x—1 x—2 x—-3 x—4 x-—5
dy 1( 1, 1 1 1 1 )

dx 2\x—1 x—-2 x-3 x-4 x-5/)%7

dj?_l 1 1 1 1 1 (x —1)(x—2)
a_i(x—l+x—2_x—3_x—4_x—5 )x (x—3)(x—4)(x—5)

19. Question

. Y
Find —, when:

dx

y=(2-x)°(3+2x)°
Answer

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 (E) =Inm—Inn}

Now differentiating both sides by x, we get,



v 3(_1)+5( = xz)
y dx T\2-—x 3+ 2x

dy ( 3 . 10 )

- — W

dx x—2 34+ 2x y

dy 3 10 _
Il a3 -5
dx (x—2+3+2xjx(2 x)*(3+ 2x)
20. Question

1'."
Find d" , when:

dx

Y =CO0SX C052X Ccos3X

Answer

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 (E) =Inm—Inn}

Now differentiating both sides by x, we get,

L L st (~2sin2x) +
—X o= X (—sinx X (— '
y dx cosx S cos2x . C0S 3Xx

(—3sin3x)

dy (—sinx 2sin 2x 3511131‘)
Xy

dx  \cosx cos2x  cos3x

dy —sinx 2sin2x 3sin3x

— = — — X cosx cos2x cos3x
dx COsSX C0S2X cos3x

dy

T (—tanx — 2tan2x — 3tan3x) X cosx cos2x cos3x
21. Question

. Y
Find —, when:

dx

X +fx + 4
y=—"""7

2x+3)°
Answer

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



1
Iny = 5In(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
y dx x 2(x+4) 2x+3

dy (5+ 1 4 )

— — = — W

dx x 2(x+4) 2x+3 Y

dy (5+ 1 4 )x x>\x+4
dx \x 2(x+4) 2x+3/" (2x+3)2
22. Question

. Y
Find —, when:

dx
L xrDiYx -
T (x+4) e
Answer

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

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

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

Now differentiating both sides by x, we get,

1 dy 2 1 5,

y dx x+1 2(x—1) x+4

dy ( 2 . 1 3 1)

L — — w

dx xr+1 2(x—1) x+4 Y

dy ( 2 N 1 3 ) (x+ 1D*x—1
de  \x+1 2(x—1) x+4 (x + 4)3.ex

23. Question



. Y
Find —, when:

dx

L _VxBx+5)
’ Jx+1

Answer

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

X — e
y dx 3x+5 2x 2(x+1)

dy ( 2 +1 1 )
- — —_—— | W
dx \3x+5 2x 2x+1))77Y
dy ( 2 +1 1 ) (3x+ 5)%/x
dx \3x+5 2x 2(x+1) VX+1
24, Question
Find d}r , when:
dx
XAl + X
Y= y
1+x7)72
Answer

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

1 3
Iny = 2In(x) + Eln[x +1) — EIII(IZ +1)

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

Now differentiating both sides by x, we get,



N 5
y dx x 2(x+1) 2(x2+1) *

dy (2 . 1 6x )

ax  \x 2+ 1) 22+ %7

dy (2 N 1 6x ) (x)*Vx+1
dr \x 2(x+1) 2(x2+1) (1+ xz)g
25. Question

. ¥
Find —, when:

dx
y =4/(x=2)(2x -3)3x —4)
Answer

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 (;) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1><f.E;_~.sr 1( 1 N 2 . 3 )
y dx 2\x—2 2x—3 3x—4

dy l( 1 . 2 N 3 )x

dx 2\x—2 2x—3 3x—3a)""

dy 17 1 2 3

- e — —
dx 2(1—2+21—3+3I_4)><v(l 2)(2x—3)(3x— 4)

26. Question

1.."
Find d" , when:

dx

y = sin 2xX sin 3x sin 4x

Answer

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}{ln (E) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy ( 2 N 3 . 4 )

— W —_— =

vy dx sin2x sin3x sin4x

dy ( 2 N 3 N + )

dx \sin2x sin3x sin4x

dy ( 2 — 3 + * ) in2xsin3xsin4
— = ¥ sin2xsin3xsin4x
dx sin2x sin3x sin4dx

27. Question

‘Ii.."
Find d" , when:

dx
3 .
X smx
y=—F
E}.
Answer

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

Iny=3Inx+Insinx —x
m
{In(mn) =Inn +Inm}{In (E) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 1 3

—X == (,—xmsx +—— 1)
vy dx sin x X

dy cosx 3
(02,3,

dx sinx x .

dy 3 x3sinx
—— = (cotx+—— l) X ———
dx X ex

28. Question

. Y
Find — , when:

dx

e” logx
2

X

y =



Answer

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 (E) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy_( 1 2)
"Ir’xdl'_ xIlnx x
dy_(l+ 1 2)

dx nx x) Y

dy 1 2y e*logx
(1+—-2)x 2222

xlnx x x?2
29. Question

. ¥
Find —, when:

dx
-1
XCcos "X
V= —
i 2
1-x
Answer

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

1
Iny = Incos™ x + In(x) — Eln(l —x%)

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

Now differentiating both sides by x, we get,

1 dy ( 1 N 1 N 2x )
—w — = - — _ .

vy dx Vi—x2 x  2(1—1x7?)

dy ( 1 N 1 N 2x )

_ = - — —_ —_— | X

dx i x 20—xp))"Y

dy 1 1 X xcos x
e ) x

dx Vi—xZ2 x  (1-x2)/ 1—x2

30. Question



. Y
Find —, when:

dx

y=1+x)1+x))1+xH1+x%)
Answer

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}{ln (E) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy ( 1 2x 43 61‘5)

X —— = + + +
vy dx 1+x 1+x% 14+x* 1+4x6

dy 1 N 2x N 4x3 N 6x°

A 5

dx 1+x 14+x%2 1+4+x* 1+x¢ Y

ay - + 2 + 4 + 6x° 1+ ) (1+x3)(1+xH)(1+x®
C A v i i i _
dx 1+x 1+x2 1+x* 1+x°® I+ A +x)(A+x) (A +x7)
31. Question

. Y
Find —, when:

y = x* _)snx
Answer

simply taking log both sides would not help more.

For that let us assume i = xy* and p = 25inx

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)xu

dx

du x
E:(j|_+111Jf)><Jf .......... (1)
v = 251'111'

Take log both sides,
Inv =sinx.In2

Differentiate ,

L@ sinx(0)+In2

— X —=sinx n2.cosx

v odx

dv

—=In2.cosx x v

dx

% In2.cosx x 250% __(2)

ax

dy .
a = (1+Inx)xx*—In2.cosx x 25~
32. Question

. Y
Find —, when:

dx
y = (IDgX)x N Klngx
Answer

simply taking log both sides would not help more.

For that let us assume 1y = [111 x)x and p = yn¥

dy du N dv
dx dx dx
u=(Inx)*

Take log both sides
Inu =xIn(lnx)

Differentiate



xdu—'(lx 1)+1 Inx
il n(lnx)

1
u x Inx

du 1
= (— + 111(1111‘) X U

dx Inx

dul 1 x
= (m+ In(In 1) X (Inx)* . (1)

V= Ilnx
Take log both sides,
Inv=Inx.Inx

Differentiate ,

1 dv 1

—x—=2.1Inx x—

v dx X

dr 2.Inx

—_—= X 1

dx X

dv _ Zlnx o ylnx ()

dx x

dy (1 + Indl ) l x+2.11‘11‘ -
— = |—+In(lnx | x (Inx — XX
dx Inx ( ( ) X

33. Question

. ¥
Find —, when:

dx
}r — XSlﬂ}i o (Sﬁl X)CDSK
Answer

simply taking log both sides would not help more.

For that let us assume i = x5"% and p = sin ¥ °°5*

dy du N dv
dx dx dx
U = (I)sinx

Take log both sides
Inu = sinxIn(x)

Differentiate



1><du i '(1)+1(')>< '
” dI—SIIIJL " nix COs X

du sinx
= (T—l— In(x) x cos ;t) X U

dx
d ] 1 1
ﬁ = (SJEX +1In(x) x cos 1) X (x50% 4 (sinx)®O5*) (1)

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

Differentiate ,

1 dv ( 1 )
— X — =cosx(—— X cosx
v dx sinx

dv cos®x
dx  sinx

xv

z
dv _cosx (sinx)cs* .....(2)

dx  sinx
dv CGSE X -V COSX sin x . . Lsinx ro Y COSX
= sinx x (sinx) + — +In(x) X cosx | X (x + (sinx)©°s*)

34. Question

Find d}' , when:

dx

s X
V =(XCcosX)" +(Xsmx)*
Answer

simply taking log both sides would not help more.

1
For that let us assume u = (x.cosx)"and  — (y.sinx)x

djf_du_l_dv
dx dx dx

U =(x.cosx)*
Take log both sides

Inu = x (In(x) + In cos x)



Differentiate

— W — =X

1 du (1 sinx
u dx

< o8 1) + (In(x)+ Incos x)

du ((1 sin x

e )—l— (III[I)-I-IIIEDSI))XH

X COSX
j_i = (l G_ ::;) + (In(x) +Incosx) ) X ((x.co8 X)%) e (1)

1
v = (x.sinx)x

Take log both sides,

1
Inv = p X (Inx + Insinx)

Differentiate ,

1 dv 171 cosx 1 .
—><—=—(—-|— , )——x(lnx-l—lnsmx)
v dx x\x sinx x2
dv l(l+cusx) 1 (Inx + Insinx)
T _Z(z _ _ 3 ) «
I \x T sme) " %2 nx + Insinx v
1w COSX i
% - G G + SiM) — x—lz x (Inx + Insin JL')) % (x.sinx)x ......(2)
dy 1/1 cosx 1 1
a = (; (E+ sin;t') —z X (Inx + 11151111‘)) X (x.sinx)x
1 sinx
+ (x|—— + (In(x)+1 ')x g )*
(JL (1 cn:}sx) (In(x) + In cos x) ((x.cosx)¥)
35. Question

Find dy , When:

dx
y =(sinx)* +sin~ Jx
Answer

simply taking log both sides would not help more.

For that let us assume u = (sinx)*and v = sin ! +/x

dy_du+dv
dx dx dx



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

Differentiate

E d_u (CDSI) + Insinx

u  dx sin x

du COSX .
—=(1( , )+1115111x)><u
dx sinx

du
dx

= (JL (msx) + Insin :t) X ((sinx)™) coeeee. (1)

sinx

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

dar - 1 5 1
dr | 2 2k e (2)
BN E ()
dy 1 1 COSX
— = X + (1( , )-l— lnsinx) % ((sinx)*)
dx 2 24/x sinx
1—(Vx)
36. Question
. Y
Find —, when:
dx
R
- cos Xx°+1
3 — X}. CO5X " .
X" -1
Answer

simply taking log both sides would not help more.

2
For that let us assume © = (x)**** and p = XZH
x=-1
dy du N dv
dx dx dx

U= (I)X.CCISX
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 (1 (—) + 1111') +x.Inx(—sinx)

u  dx ‘

du

25 = (cosx(1+Inx) —x.Inx.sinx) x u

j—i = (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?—1)(2x)— (x* + 1)(2x)
dx (x2 —1)2

dy _ 2x(-2)
dr  (x2-1)2

dy 2x(—2)

——= (cosx(1+Inx)— x.Inx.sinx) x (x.cosx.Inx) -2

dx
37. Question

. Y
Find —, when:

dx

y =e” sin° xcos” x

Answer

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

Iny= x+3.lnsinx +4Incosx

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

Now differentiating both sides by x, we get,

1 dy (3.cosx 4sinx
( +1)

— W —_— = . —_
vy dx sin x COSX

dy 3.cosx 4sinx
( )%y

dx sinx COSX

dy (3.cosx 4sinx o3 4
— = . — + 1) xe*.sin"x.cos™x
dx sinx COSX



38. Question

‘i.."
Find d" , when:

dx
y =2%e % sin 4x
Answer

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

Iny=x.In2 + 3x +Insin4x

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

Now differentiating both sides by x, we get,

1 dy cos4x
—X—=In24+ 3 +— X 4

vy dx sin 4x

dy cos4x

;=(1112+3+ , ><4)><’_v

dx sin 4x -

dy 4x 3x s

— = (11124—34— ><-’-}) X e** . sin4x.2*
dx in4x

39. Question

T

. ¥
Find — , when:

dx

= ¥ o

y = x* Ie(-}.+3)
Answer

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
—xXx—=1+Inx+2
vy dx

dy _
a—(1111+3)><y



dy _
— = (Inx+3) x x¥.e?*>
dx ( )

40. Question

. Y
Find — , when:

dx

y=(2x+3) (3x-35) (5x—1)°
Answer

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

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

Now differentiating both sides by x, we get,

1xdy 5><2+?><3+3><5
y dx 2x+5 3x—-5 b5x—1

dy ( 10 . 21 . 15 )

dx \2xr+5 3x—5 5x—1)"7

dy 10 21 )

- _ S rmn  E\Tree  n3
dx (2x+5+3x—5+5x—1)x(21+5) (3x—5)7(5x— 1)
41. Question

. Y
Find — , when:

dx

(cosx)” =(cosy)*

Answer

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

d
Now differentiate it with respect to x and consider .:;r_y =y

X

—siny

—sinx , ,
( )—I—lnmsx.y =JL'( xy)—i—lnmsy

COsSX cosy

Taking y’ one side, we get



y'(Incosx + x.tanx) =Incosy + y.tanx

Incosy + y.tanx

Incosx + x.tanx

42. Question

‘Ii.."
Find d" , when:

dx

(tanx)¥ = (tany)*

Answer

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

d
Now differentiate it with respect to x and consider d—y =y

X
sec?x : sec’y |
y + Intanx. v = x x y' |+ Intany
“\tanx . tany :
Taking y’ one side, we get
' y

yllntanx + ——— | =Intany + ——

siny.cosy sinx.cosx

sin 2x.Intany + 2y

V==
sin 2y.Intanx + 2x

43. Question

. Y
Find —, when:

dx
y =((logx)* +(x)°¢*

Answer

we can write this equation as,

V= Ex!n{lnx] 4+ E111)('.111):'

Differentiate

1 1 Inx
y' = (Inx)* (1 (— X I) + lnﬂlnx)) + xnx (EE)

Inx X



, 1 - 2lnx
y' = (Inx) (m-l—ln(htx))-l—x (T)

44. Question

sinTx

————, prove that (1 _XE)E =(xy +1).
V1-x7 dx

Answer

If y =

differentiate the given y to get the result,

1 —x2 (#) —sin™tx (_—l)
v

dj_h V1 —x? 1 — x?
- = 2
dx (Vi—=x2
. =1 ..
x.sin™" x
1+ —
ﬁ: v1—x2
dx 1 —x2
dy
—(1-x%)=1+x
7 ) y
45. Question
dy 1
If v =, fx + v, prove that — = - .
! ] dx (2v-1)
Answer

differentiate the given y to get the result,

dy
dy 1ty
dx  2./x+y
dy
let, —=y'
dx -
I . , .
Vv = 2y {taking y’ one side}

y’(zvﬁx +y— l) =1

dy 1
dx 2y—1

46. Question



vV v
If xayP = (x _gr)(ﬂ“’), prove that d_ — 2,

dx x

Answer

taking log both sides,

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

a+b , a+ b (1+7)
—F+—Xy = * vV
x oy Xty )

Take y’ one side,

;(b a-l—b)_a-l—b a

y x+vy/ x+y «x

F_ax+bx—(ax+ay) y.(x+y)
Yy = x.(x+y) xbx+b}r—(ﬂ:}?+bj’)

, bx — ay v

}T_

X
X bx —ay
y’=3
X

47. Question

fxxﬂ—4DgX3—FxUDgF)

cx—1

dv
If (Xx + 1_.-'}‘) — 1, show that — = —
| l

Answer

differentiate both sides,
X T
x*(1+Inx) +y* . xy' +Iny| =0

Taking y’ one side,
) x*(1+ Inx) Vv
y=|———Iny | x o

qlr;rX

x*(1+Inx) —y*.Iny

r

I. -1|r;r.7('—1

48. Question



. ) dy . ) i
If y =e8% & (tanx)*, prove that & =" ¥ cosx +(tanx)* [2Xcosec2x + log tanx].

Answer

differentiate both sides,

) . sec’x
y' = e"™*(cosx) + (tanx)*| x +Intanx
tan x

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

49. Question

dy

— n provethat
Fy=log(x++1+ x) log[x \/1 2 )\/1_

Answer

differentiate both sides,

1

SR S A
| x++v1+x2 V14 x2

, 1 V1i+x24+x
y o= X
l x+v1+x2 Vv1+x2

, 1

V1+ x2

50. Question

S
dv  xXcotyx~ +1
! %y ),
If y = ngSlIl*"IK' + ] prove that ™ = . .
\/x' +1
Answer

differentiate both sides,

. 1 T rx2) s
Y ‘sm(wm)”“(“l“ ) =
;L (cot(v1 +x2).x)

N e

51. Question



1—cosx dy
If v = IDE\/: , show that — = cosecx.
1+cosx dx

Answer

differentiate both sides,

) 1+ cosx}{ (1+ cosx)(sinx) — (1 — cosx)(—sinx)
Y= T cosx (14 cosx)?
1

1+ cosx (sinx+ sinx.cosx)+ (sinx — sinx.cosx)

Vo= X,
! — COSX (1+ cosx)?
, 1+ cosx 2s5inx
y = X
: 1—cosx (1+ cosx)?
—

2 X - X
2cos 3 451112.121352

Vo= =
i 2sin2% " (1 + cosx)?
H 2
Y COS&
yv' = 4cos= X B
4 cos*=
1
r_

V= cos=

2

X
v' = sec?—
52. Question

T X dy
If y =logtan| —+ — |, show that —— =secx.
4 2 dx

Answer

differentiate both sides,

1 ‘ 1
v’=tan(g+%)><secz(g+%)xi



1
V' = 2 XSiIl(E-FE).CDS(E-FE)

4 2 4 2
1
r_______
V= SiII(E-i- 1)
2
y' = secx
53. Question
1—sin2x dy 2] T ‘
Ify= |2 = showthat — +sec”| ——x |=0.
1+sin2x 4

Answer

differentiate both sides,

.1 y 1+ sin2x y (1+sin2x)(—2cos2x)— (1 — sin2x)(2cos 2x)
Y =27 /T "sin2x (1 + sin 2x)?2
, 1>< 1 xECDSEI[—l—SiIlEI—1+51112I)
V=27 T —sin? 2x 1+ sin2x
1

—4

r

= — ¥ —
y 2 1+ sinZx
, -2
y o= :
(cosx + sinx )2
y' = -1
- (msx N sin I)E
V2 V2
, —1
}J’ =
cos? (g—l— 1)
dy T
g-l—sec2 (E-l_ 1) =0
54. Question

o

y et SINX COSX
, show that — =

dx  (1—e®) (1+cos’x)




Answer

differentiate both sides,

1—e2x (1—e?*)(—2cosx.sinx)— (1+cos®x)(—2e**) 1
x —_—

= X
Y 1+ cosZx (1—e2x)2 2
1—ex
1+ cos?x
) 1—e2x (e?*—1)(sin2x)+ 2e**(cos2x) 1 1—e2x
= % — _—
cos2x (1 —e2x)2 2 cos2x
. (e —1)tan2x + 2e?*
= 2. (1—e2x)
, g% sinx.cosx
= (1—e2¥) (1+cos2x)
55. Question
, ' . d" COsX J COSX . - tan x
If v =(x)°°°* + (sin x)'@®*, prove that o =X | —(smnx)logx ; +(sinx)" .
- X

{1 + (log sinx) sec” x}.

Answer

simply taking log both sides would not help more.

For that let us assume u = (x)°** and v = (sinx)™"*

dy B du N dv
dx dx dx
u — (I)CCISX

Take log both sides
Inu =cosx.lnx

Differentiate

1 du (1)+1 .

— X —=C0s8Xx|(— nx(—sinx
u dx X ( )
du (cosx 1 . )x

— = —Inx.sinx u

dx X



du
dx

v = (sinx)®™n¥

= (m;x— Inx.sin ;t) X (xO5%) ... (1)

Take log both sides,
Inv =tanx x (Insinx)

Differentiate ,

— X —=tanx
v dx

1 dv COSX
( ) + Insin x(sec?x)

dv COSX . .
= (tanx ( ) + Insin x(sec JL')) X v

dx sinx

d . .

i—z = (1 +Insinx(sec?x)) x (sinx)®%* ....(2)

dy . 5 , c COS X .

— = nsinx(sec=x)) X (sinx —Inx.sinx ) x (x

dl [1_|_1 ( )) ( )an + ( - 1 ) ( CDS.?C)

56. Question

COSXK

_ - dy . .
If vy =(sinx)"** + (cosx)™"*, prove tha& = (sinx)"""".[cotXcos X —sin X

(logsinx)]+ (cos x)in* [cosx(logcosx) —sinX tan x|
Answer

simply taking log both sides would not help more.

For that let us assume u = (sinx)®** and v = (cosx)S®*

dy_du+dv
dx dx dx

u = (sinx )%
Take log both sides
Inu =cosx.Insinx

Differentiate

1 du _(cosx)+l o o
uxdl_—msx - n(sinx)(—sinx)

du (msz X

a:

, —Insinx.sinx | X u
sinx



du
dx

2
= (“’S = —In sinx.sinx) X (sin x°5%) ........ (1)

gin x

v = (cosx)sin¥

Take log both sides,

Inv =sinx x (Incosx)

Differentiate ,

1 dv —sinx
—><—=5111x( )-l—lnccrsx(cosx)
v dx SX

dv . —sinx
— = (smx( )—l— In cos I[CDSI)) X v
dx COSX

dv (SiIlI (— sin x
dx COSX

dy ( (— sin 1) .
— =|sinx + Incosx(cosx )x cosx )s'm¥
dx COSX ( ) ( )

)4— In cnsx(cusx}) x (cosx)in¥ ...(2)

cos®x . . .
+ | — —Insinx.sinx | x (sinx©°s*)
sin x

57. Question

cot x.

_ ~dy
If v =(tan x)°*"* + (cotx)™*, & = (tanx) COS eczx(l— logtanx)

tan x

+(cotx) sec? x[log(cotx) —1].

Answer
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 )t~
Take log both sides
Inu = cotx.Intanx

Differentiate

1 du . sec?x n(t 5
Zx— = oty n(tan x )(—cosec®x
u dx tan x ( X )



fanx

du sec? x
T cotx - | —In(tanx)(cosec*x) | x u

du

i (cosec?x(1—In(tanx))) x (tanx)®™ ... (1)

v = (cotx)®n~
Take log both sides,
Inv =tanx x (Incotx)

Differentiate ,

1 dv —cosec®x .
— X —=tanx| —— |+ Incotx(sec”x)
v dx cotx
W _ (sec?x(Incotx — 1))
— = (sec®x(Ilncotx — X U
dx ( )
f—iz = (sec?x(Incotx — 1)) x (cotx)®™™* _..(2)
dy 2 "
e (sec*x(Incotx — 1)) x (cotx)™="*
+ (cosec®x(1— In(tanx))) x (tan x)°°t~
58. Question
dy . | cosx . _
If y =x°* 4 (cosx)*, prove that & = Xm“‘.-{ —(sinx)logx  +(cosx)*
- X

[(logcosx)—xtanx].
Answer
simply taking log both sides would not help more.

For that let us assume u = (x)“®**and v = (cosx)*

dy du N dv
dx dx dx
U= (I)CCISJC

Take log both sides
Inu =cosx.lnx

Differentiate



1 du _(1)+1 _ .

uxdl_—ccrsx » n(x)(—sinx)

- o) mocsno)

gx = \cosx |~ n(x)(—sinx) | xXu

% = (ccrsx e) +In(x)(— 51111‘)) X (x)O%% L (1)

v = (cosx)*
Take log both sides,
Inv=x X (Incosx)

Differentiate ,

1 dv —sinx
— X — = ( )-I—lnccrs;t.l
v odx COSX
dv —sinx
_:(1( )+111c05x.1)><v
dx COSX
f—iz = (;t (_:::C) + Incosx. 1) X (cosx)* .....(2)
dy —sinx
— = (1( . )-l— Incosx. 1) X (cosx)*
dx COS X
1

+ (cus X (1) + In(x)(—sin I)) X (x)eos*

59. Question

,,
If y =x!°8% + (Jog x)*. prove that é — x (o) -{“lfx} + (logx)™ { lc;x + log(lngx)}

Answer

simply taking log both sides would not help more.

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

dy B du N dv
dx dx dx
U = (I)lnx

Take log both sides

Inu=Inx.Inx



Differentiate

1 du 1
—><—=2111x(;)

u dx

e (1)

7y = \2lnx(Z))xu

du nx

o (glnxe))x (x)B% . (1)
v = (Inx)*

Take log both sides,
Inv=xx(Inx)
Differentiate ,

1 dv 1
—Xx—=x|—]+Inx
v dx X

W (1+mx)
d,'.lr_'_ nx)xuwv

g =(1+Inx) x (Inx)*....(2)

d"lé’ i N . 1 Ay Inae
i (1+Inx) x (Inx)*+ (21111 (1)) X (x)

60. Question
[ 2 \ v
If |x" -3 £+, find dy
YV —X + (X — 3) dx
Answer

equality is not given but we may assume that it is equal to 0.

We can also write this equation as

v — E{xz—g}.lnx + E.x'z.ln{.x'—a] =0

Now differentiating it,

x2 -3 x 2
y’—xxz‘a( " +111x.2x)+[x—3)xz.( —

-2

= IE_S = X
y’zr"‘g( " -I-lIlI.EI)—(I—?r)X.( —

3+111[x—3).2x)= 0

3 + In(x— 3). EI)



61. Question

W 2+3x
: ‘XJ , find £'(0).

If f(x)= 1
+X

Answer

take log both the side,

Inf(x)=(2+3x).In G : D

Now differentiate it,

x fi(x) = [2+31)(1+l:)(1+x_(3+I))+1n(3+x).3

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

f()

rn (2+3x)(-2) 3+ x
f“)‘((zﬂ)(lﬂ)”l (1“))”(”

To get f'(0) we need to find f(0),

Putting x=0in f

ro- ()
f(0)=9

Now put x=0 in f'(x),

f'(0)= ((2%(—2))4_ 31113) X 9

fl(0)=29 (31113—%)

62. Question

. L o dy
If vy =(sinx)* +sin lx/gﬁnd &

Answer
we can write this equation as,
y = E.r!n{sm_r] + sin~!

Vx

Differentiate it,



' (s )X(IXCDSI-Fl(' ))-I— 1 y 1
y' = (sinx)*| ——— + In(sinx
- sin x > 2x
1—+x
y' = (sinx)*(x.cotx + Insinx) + L
} 2Vx A1 —x

63. Question
dy
If (Xj 4 }'2)2 =Xy find —.

Answer

simply differentiate both sides,
2x2+y)2x+2v.y ) =x.v'+y

Take y’ one side

4x?+4xty vy +4yix+4yiy =x vy +y
y(4xty+ 4y —x) =y —4x? — 4y?x

Ly —4x®—4yPx
‘V fr
4x2.y+4y3 —x

64. Question

2x° -3 d
‘ LIXT = . Yy
y — yootx __PX—,flnd .

X"+x+2 dx
Answer

we can write this as,

-2
V= Ecc:tx.lnx 2x" -3
-’ x24+x+2
Differentiate ,
cotx
y' = x““”( + In x(—cosec®x) )
X<+ x+ x)—(2x° — X+
+(? 2)(4x)— (2x2 —-3)(2x +1
(x2+ x +2)2
, wtr(cﬁtx+1 ( , ))+21‘2+14x+3
=X ——+ Inx(—cosec“x
Y (x2+x +2)2

65. Question



Find , when:

pa X —a dy

, prove that — =

—+log

If v =tan~
) X X +a dx

Answer

Differentiate it,

(x+a)—(x—a)

, 1 ( x+a
y = X
az X—a
1+
, —a N X—a 2a
Vo= po !
- x2+a?2 2(x+a) (x—a)?
, a N a
y = —
- (x2+a2) x2-—a?
, ax’+a® —ax*+a?
y = 4 — gt
) 2a®
Y = _ o
66. Question

dv v
If xm}rn =(x + 1_r]m+ﬂ , prove that —=_ = =,

. dx x
Answer
taking log both sides,
minx +nlny = (m+n).In(x +vy)

differentiating both sides,

m.on_, m+nx(1+ .
—+—Xy y
x 7Y Ty )

Take y’ one side,

y x+y

J(n m—l—n) m+n m
T x+y X

. mx +nx — (mx +my) v.(x+vy)

(x +a)?

}i"_

x.(x+vy) nx +ny — (my + ny)



,  nx—my Vv

b
X nx —my

y =2
y =7

Exercise 10G

1. Question

5
...... . (sinx). o dy y-cotx
If 'i.' _ (Sill X)(Eiﬂ x)(ﬁlﬂ }Lj( j , prove that —— — _ - . .
T dx (I-ylogsinx)
Answer
Given : y = (Silm){sinx]':5in’{}l‘mm)""”""”m
dy vZeotx

To prove : — = ———
dx 1—vlog sinx

Formula used : loga = logh™
loga = mlogh

d(logy) 1dy

dx y dx
disin x) — oS X
dx
If u and v are functions of x,then dv) _ uE + vE

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)¥

logy = vy log (sinx)

Differentiating both sides with respect to x

d{leg v _ d[vlog{sin x)]

dx dx
ldy dy : dlog(sinx)
-— = —log(sinx) + y ————
vax " ax g( ) +y ™
ldy dy : 1 d(sin x)
-—— = — log(sinx) + X
ydx  dx a( )y sinx dx



1dy dy COSX
—-— = — log(si +
ydx  dx 9(sinx) +v sinx

1
[ ; —log sinx)? = ycotx
.

1-ylogsinx dy

- ax ycotx

dy ~ y°cotx

dx 1 - ylogsinx

dy ~ y“cotx

dx 1 - ylogsinx

2. Question

R
- dy —y-tanx

If v — (CDSX](CDS X)(mn)'"x , prove that —— — - .

’ dx 1-—vlogcosx)
Answer

. p (COSH rmrreranalD
Given : y = [CDSX){COSK:"CDSK}
dy —y3tanx

To prove : — =
dx 1—vlog cosx

Formula used : loga = logh™
loga = mlogh

d(logy) 1dy

dx y dx
dicosx) P
dx
If u and v are functions of x,then dwv) _ uE + vE

X dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)

Given that y = (cosx)Y
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)
yax - ax g(cosx) +y ™
ldy dy 1 d{cosx)
-—=—<o +
ydx  dx g(cosx) +y o S o
ldy dy —sinx
-—=—lo +
ydx e g(cosx) +y —
[E —Iogn:n::ts:x;)E = -ytan x
¥ dx
dy —yZtanx
dx 1— ylogcosx
dy —yZtanx
dx 1— ylogcosx
3. Question
If f h dy 1
y Z\/K—'\/X— L~ o+ Prove that e ("1-'—1)'
Answer
Given @y — Jx+ VE + VX F e 0
. Gy 1
o prove : o=
Formula used : loga = logh™
loga = mlogh
d(logy) 1dy
dx  ydx
dx _ g
dx
If u and v are functions of x,then dlwv) _ uE + vE

dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)

y = Jx+ VX + VX F 00



y= J/x+y

squaring on both sides

2

VE=x+y
Differentiating with respect to x
2y dy _ 1+ dy
dx dx
(2y - 1)— =1
dy _ 1
de 2¥-1
dy _ 1
de 2¥y-1

4. Question

: ) dy sinx
Ify =\/cosx—\/cmsx—wfcosx +..on  PrOVet atdx T vy
. (1-2y)
Answer
Given @y — Jc05x+ Jcosx + \COSX + ..........0
T .ﬂ_ sinx
0 prove : o= S

Formula used : loga = logh™
loga = mlogh

d(logy) 1dy

dx  ydx
d{cosx’] - sinx
dx
If u and v are functions of x,then —— dluv) _ &y vE
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

y = Jcosx+y

squaring on both sides

yZ =cosx +y



Differentiating with respect to x

dy - dy
2y == —sinx + =
Y dx dx

d .
2y - DZF = —sinyx
dx

dy — sin x sinx

dx 2y—1 1-2y

dy _ sinx
dz 1-2y
dy _ sinx
dx 1-2y

5. Question

-

1 \/ prove that d‘- secT X
vV = L \/ 0 1 o, rov =— .
y =4/tan X +4/tan X ++/tanx dx 2y -1)

Answer

Given ty = Jtanx+ «jtanx + Jtanx +.........00

dy secix

To prove : — =

dx 2y-1
Formula used : loga = logh™
loga =mlogh

d(logy) 1dy

dx y dx
ditanx
dltan®) _ sec?x
dx
. d{uv dv d
If u and v are functions of x,then dwv) _ u 4 v

dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)
y = v’tanx +y

squaring on both sides

y? =tanx +y

Differentiating with respect to x



dy dy
2y 2 =gec?y + =2
ydx dx

d
2y - D= = sec?x
dx

dy sect x sect x

dx 2y-1 2y—1

d}r sect ¥

dx 2y—1

dy sec”x
dx 2y—1

6. Question

fy= \/lﬂg}{ +\/IUgX +Jlogx +..50 + show that (2y —1).

Answer

Given iy — logx + Jlﬁgx + Jlogx + ... .00

To show : [2}:— 1)_% = %

Formula used : loga = logh™
loga = mlogh
d(logy) 1dy

dx  ydx

. diuwv dwv d
If u and v are functions of x,then dlwv) _ =+ v
dx dx dx

dy

dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)

v= Jlogxty
squaring on both sides

y* =logx +vy

Differentiating with respect to x

d 1 d
dx X dx

dy 1
2y - 1) =L ==
(2y )dx -

X



dy 1
2y - 1) =L ==
(2y )dx -

7. Question

o,
o dy v (logy)
If . x2 , prove that — = - =2 |
a dx x[1-y(logx)(logy)]
Answer
Given : y — axﬂx""""'m
dy _ y* (logy)

To show : =
dx x[1—y(logx}{logy]]

Formula used : loga = logh™
loga = mlogh

d(logy) 1dy
dx vy dx

. diuwv dv d
If u and v are functions of x,then dwv) _ ut 4+ v
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)
y = a*¥
taking log on both sides

log y = log a*"

logy = x¥.log a

taking log on both sides

log(log y) = log(x¥.loga)

log(log y) = y.logx + log(loga)
Differentiating both sides with respect to x

d{log [legy]) _ diy.logx)

+ 0 (as differentiation of Iog(lnga) [constant] is zero )

dx dx
1 dlegy dy dlogx
=logx - +y——
logy dx & dx y dx
1 1dy

dy 1
e A — 4y =
logy ydx lﬂgldx Y «



1 1 d
= —logx) L =%
logy ¥ dx  x

(

(1_}r{lch] {1023']) dy ¥

v (logy) dx  x

dy _ y* (logy)
dx x[1-y(logx)(logy)]

dy y*(logy)
dx  x[1—y(logx)(logy)]

8. Question

1
y=X+—, dy Y
If X4 prove that — = —— .
x+l dx (2} — X)
X oo,
Answer
1
VvV =X+ — i
Given : p, QT 1
. G
X .
Yy _ ¥y
To show : i @y

Formula used : loga = logh™
loga = mlogh
d(logy) 1dy

dx  ydx

. diuw dv d
If u and v are functions of x,then dv) _ u=l 4+ v
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

=X+ -
Y y

yZ=xy +1
Differentiating with respect to x

dy?) _ d )
dx dx

+ 0 (as differentiation of constant is zero )

2y.? = x.E +y

X dx



3
(2y —x) =V
dy __ ¥
de (2y—x)
dy _ _ ¥
de (2y—x)

Exercise 10H

1. Question
Differentiate 6 with respect to (1/+/x).
Answer

Given : Letu = x®and v =

=
'.-:'Il’"

To differentiate : x® with respect to (1//x).

d (x1)

dx

Formula used : n-1

= N.X
The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

Letu=x%andv =

=
'.-:'Il""

Differentiating u with respect to x

d
o ex5
dx

Differentiating v with respect to x

du _

_— = -12 34—

dwv X

du 13
= -12¢5

dwv Xz



2. Question

Differentiate log X with respect to ¢oi{X.
Answer

Given : Let u = log x and v = cot x

To differentiate : log xwith respect to cot x

dicotx)

Formula used : ——— = —cosec?x
dx
d(logx) 1
dx  x

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)
Let u = log x and v = cot x

Differentiating u with respect to x

du
dx

1
X

Differentiating v with respect to x

dwv

2
= —CO0sSecC~Xx
dx
du
du _ gx
dv d_w'
dx
du 2z
= X
dv —cosecix
du _ -1
dv  xcoseclx

3. Question
Differentiate oSifi% with respect to COSX .

Answer

sinx

Given : Letu = g and v = cos X

To differentiate : e5™* with respect to cos x

d X
Formula used : E: :'= g¥
X

d 3
(cosx) - - sinx
dx



The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)
Let u = ™% and v = cos x

Differentiating u with respect to x

du _ d{ Esinx]

= COSX. Esinx
dx dx

Differentiating v with respect to x

dv _ sinx
dx

du

du _ gx
dw d_ﬂ'
dx

du _ cosx, e¥10¥

dw —sinx
du o _ esinx oty
dwv
Sin X
Ans. _oSIE ooty

4. Question

S
1—-x~ 3

Differentiate tan_l with respect to CDS_l x-

1+ x-

Answer

Given . Let u = 'tall_l

. . . -1 1—_){2 . _ :
To differentiate : tan fm with respect to ~qg~1 2

d {xn] _ n—1
dx

Formula used :

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

d(tan'x) 1
dx 1+ x2
d(cos'x) -1

dx V1-— x2



T Cos "X
Differentiating u with respect to x
7}

-1 1-x 1 %2
du _ d(tan — = N 1-%2 , d':\lll.mz]
dx 1+x~° " 14xE dx

dx

du _ 14x®F 1 1—::2)‘_l —2xf 14+x7 ) —2x(1-x7)
dx  1+x%+1—x2 2 “14x? (1+x%)?
du 1+x%1 1—::2)‘_1 —2x—2x®-2x+2x® 1+x® 1 1—:.:2)‘_l —4x
—_— — z . = L= z .
dx 2 2 M1+4x? (1+x2)2 2 2 M14x® (1+x2)2
du L 1-x* "1 —x gz TX -x _-x
o )2- B i 27~ f1_x2 E N e
dx 1+x? (1+x?) 12 (A+x%) J(1-x*)(14x*)  V1-x
da  —X
dixe  v1-x*

Differentiating v with respect to x

dv _ _ 1 d(x?) _ -—-2x
dx V1-(x2)* gy y1—a*
dv _ —2x
de  vi-x*

du
du _ E
dwv E

dx
—X

du _ Ji-x4 _ 1
v I—zx >

Y L—ax*
du _ E
dwv 2

1
Ans. —

-

5. Question



. . 1 2 . . 2x
Differentiate tan = with respect to s1n1 = |-
1-x° 1+x~
Answer
_ 1 2x - 2x
Given : Letu = fan = and v = s1n = |-
1-x° 1+x~
A .
. . 2x . . -1 =X
To differentiate : tan‘lﬁWWh respect to si1 — .
- 1+x~
n
Formula used : £ _ n.x® 1
i,
d (tan"'x) 1
dx 14+ x2
d (sin™'x) 1
dx B V1 — x?

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

d(g) _ vdu—udwv

dx v?
-1 2x . =1 2xX

Letu = fan — | and v = s = |.

1-x~ 1+x~
Differentiating u with respect to x
du _ d(tan~1-2% 1 d 2 1 2(1-x®+2x(2%)
- = —v2 = m —x2 = iz (1-x2)
dx dx 1—x2 dx R —
du _ (1-x32)2 2-2x%4+4x®  (1-x®)2 2+2x  2(1+x%) 2
dx  14x®—2x% +4x2 (1—x2)2 143 +2x2 (1-x2)2  (1+x%)2 (1 +x3)
du _ 2
dx  (1+x%)
Differentiating v with respect to x

1

dv _ — d—= 1+x> 2(1+4x%)—2x(2x)
i |1__zx 2 —A¥x% = m 2 oz o 232
dx (32 dx V144 +2x2—4x? (1+x%)
dv _ 14+x®  2+2x®-4x® | 14x® 2-2x° 14x® 2(1-x7) 2
dx  f14xt-2x® (1+x2)? VAT (14x2)2 152 (14x3)? 1P

dwv 2
dx  1+x®




du

du _ g«
dv dv
dx

du _ [(1+x%) _
d ==z =1
v (1+x2)

d

g |

dwv

Ans. 1

6. Question

Differentiate tan . with respect to CDS_I(ZXE ~1).
¥
1-x~
Answer
. ) _ -1 _ —1sm_ 2
Given : Let u = tamn and v = g (2x~ -1).
¥
1-x~

— X
To differentiate : taN™* —=—= with respect to cos~}(2x? — 1)

1,.' 1—)('2
n
Formula used ; 2% _ p xn-1
X
d (tan"'x) 1
dx 1+ x2
d (cos™'x) -1
dx  J1- x2

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

d(g) _ vdu—udwv

dx v2

* 1792
=zandv=cosT(2x° — 1)
Jim

Let u = tan™?!

Differentiating u with respect to x

r— —2X
du d{tan_l x :] 1 d{ X :| 1 1{'\.'1 X :I+x — Z:I
= _ M = T o — zZy1-x
== y L—A = 1+|: ]2 . y L—X = 2{2 =
dx dx Ji—x2 dx 1+ 1-x




du 1—x2 y1-x%— , 1

- = ZT 2 Y 1—-%2 = (1—}{2) Yy1-x2 = Mot

dx  1-x% +x 12 (1—x2)z V1%

du 1

de  V1-x2

Differentiating v with respect to x

dv _ d [cos™H{2x% —1]] _ -1 d(2x® -1) _ -1

dx dx 1.,-"1_{2-chz —1]2. dx 1,."1—4x"'—1+4‘x2

dwv —4x —dx -2

de  Vaxt-axt 21 V1-x2

dv -2
de  v1-x®
du
du _ E
dwv E
dx
1
du _ ,I,'IJ__KZ _ -1
— ===
dw : 2
Yy 1—XZ
du _ -1
dwv
-1
Ans. —
2

7. Question

Differentiate 51'113 x With respect to C053 X
Answer

Given : Let u = sin® x and v = cos®x

To differentiate : sin® x with respect to cos® x

d (x™)

Formula used : =nx™?
dx

disin 3

(5in x) — oS X

dx
d 3 .
d(cosx) _ _ sin x

dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)
Let u = sin®x and v = cos3x

Differentiating u with respect to x



du : disinx .
du _ 35in2 x. 28 _ 3442
dx dx

du .

— =3sin’ x cos x

dx

XC0S5 X

Differentiating v with respect to x

dwv d 3 .
& 3c0s2x. 20 o 30052y siny
dx
dv .
== _3cos?x sinx
dx
du
du _ E
dw d_ﬂ'
dx
du _ 3sin®xcosx _ sinx _ .
= = = —tanx
dw —3cosix siny —COSX
du i
ol —tan x
Ans. —fanx
8. Question
. .
1l 1—x~ 1 3x—x°
Differentiate C0OS with respect to tan 5
1+x~ 1-3x~
Answer
i, .
1l I—x~ -1 3 —X°
Given : Letu = coOs — | and v = tan 5
1+x~ 1-3x~
i\
1l I—x~ 1 3x—-x
To differentiate : COS with respect to a1l
1+x~ 1-3x

3tanB—tan® B
Formula used ; ———

1- 3tan®@
d{xn] — n.xn_l
dx
d (tan™'x) 1
dx 1+ x2
d (cos™'x) -1

dx V1— x2

= tan 34



The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

d(g) _ vdu—udwv

dx v?
. .
| I-x~ ) 3x—x°
Letu = cOS andv = tan | ——~
1+x~ 1-3x~
Differentiating u with respect to x
_y 1—x2 -1 1-x2 2 z 2
E _dcost s = T — df 2) = . —(1+x°) —2x{1+x }—Ex{l—x ]
dx . -5 —*ide Ja+x2)P—(1-x3)2 (1+ x2)2
du _ —(1+ %) —2x-2x7-2x42x%°  —(1+%%) —4x 42
dx J1+x+22 —1-x% 4+ 22 . (1+=x%)2 Vax® T (1+x)F 142
du _ +2
dxe  1+x%
_1] 3x— X’
For v = fan =
1-3x~
Let x = tan 6
Ix—x? 3tanB-tan®@ - -
tan~! == =tan~! =" " =tan"! (tan36) = 360 = 3tan ' x
1—3x® 1— 3tan®8
-1 3x—x? _ -1 .
tan = 3tan” " x
1—3x2

Differentiating v with respect to x ,

dv _ d(3tan™'x) _ 3
dx dx 1+ %2
dv 3
dx 1+x2
du
du _ E
dwv E
dx
+z
du _ z _ 2
=2 = ..L:_l"_JL3 ==
: 3
dv 1+x2
da _ 2
dwv 3

Ans.

W]k



9. Question

¥ ’ "
_ , 1| VI+xT -1 - 2x
Differentiate tan | ————— | with respect to sin = |.
X 1+ x~
Answer
f 2 L ~
_ 1] VW1+x7 -1 . 12X
Given : Let u = fan — | and v = 5111 = |-
X l+x~
¥ ' %
_ _ 1l W1+xT -1 -1 2%
To differentiate : tan —— | with respect to sin = |
X 1+x~
n
Formula used : &) _ n.x® 1
dx
d (tan™!x) 1
dx 14 x2
d (sin"'x) 1
dx a V1 — x?

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)

¥ ' .
~ ) VI+xT -1 LT XX
Letu=1t1an | —————— | and v = s = |-
X 1+x~
Putx = cot®or6 =cot txinu
Wi+ xE-1 _ —1Viteot?8-1 _ o1 cosec 61
tan T —— = tan —ﬂtE cotB
i —sing
—qcosecB-1 _ 1;_1 _ 1 Lme _ -1 = _sm
ta:[]. T = tall_ sing — = taIl_ _sing = tElIl COS
co cot8 cot8 SinB
1—sing | —sin®
= —SIin
tan~! 28 =tan~?!
% cos8

. 8 .8 .8 8 g Y
We know that 1 - siné = CDSEE + sin? 5 - 2sin cos> and cosf = ::0525 — sin? 5

. g .8
1-siné = (cos; — 51115)2



1-sin@
Substituting the above values in taIl‘lLI; ,we get
COS

, 6 . 6o 6 . 6.,
—1 1-—sin8 -1 (cos——sin-) -1 {CGEE_SJHE]
tan~"——— = tan T = tan 5.5 5 . @
cos? —sin® (::055—51115){c095+51115]
1-5inB {ccsE sinE]
_1 1-sin _ -
tan~!—— =tan™?!
os 6 {ccs;+sinE]

8
Dividing by cos 3 on numerator and denominator,we get

6 .6 g
(cos——sin-) 1 1 -tan— 1 T 2] T g
tan™! =tan"!—% =tan"‘tan(-— =) =—-——
(cos; +sin7) 1+tan; [:4‘ 2) 4 2
_qyf1+x®—1_m 8w  cotlx
tan lt—m—=—-—-=——
n I 2
Differentiating u with respect to x
i Z_ t_J.
d(tan 1L, g% 1
X 4 = =
A ax 2(1+x%)
du 1
dx  2(1+x2)
v =sin~t——
1+ x%
Put x = tan®
: sin&
. . _4 Z2tan@d singd L _q E—= . .
V=sin"t—— =sin"!———— = gj;-1 Zcoss = sin~! —95& = gin~* (2sin f cosh)
x 1+ tan<@ sact g p—

4 2 . . 4 s _
V = sin 1?1? sin~! (2sin @ cos@) = sin™* (sin26) = 26 = 2tan" ' x

1

- =2tanx
X

V = gin~

Differentiating v with respect to x

dv 2
dx 1+ x2
du
du _ g«
dwv E
dx

1
du _ za+x2) _ 1

z
dw i 4
1+x2




du 1
dwv 4
Ans. —
4
10. Question

-

1 AV1—-x~
X

Differentiate tan with respect to 451 (2% |I'1 _x? ) when x = 0.

Answer

. ] -1 N1 -x 1, 9
Given:letu=tan " ——— | and Vv = ~4¢ (2% 1 —x~)

X

-

_ 1-x
To differentiate : tan }| —— |with respect to CDS_I(ijl _X:)

X
Formula used : 3¢5 _ n.x® 1
dx
d (tan™!x) 1
dx 1+ x2
d (cos™'x) -1
dx (1= x2

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

4

1] ¥1-x [ 5
Letu=‘[a’1111 _— andv=c05_1(2}{ l—Xj)

X

Substitute x = cosB in u

u= -1 ﬂ = -1 'w'lll_ cos® 8 = -1 1...'I sin? 8
tan™*(~——) =tan" () S tan ()

in 8
u= tan‘l(%) =tan"'(tanf) = 6

1

u=#6=cos " x

Differentiating u with respect to x



du -1

dx  vV1—x7

Substitute x = sinB in v,

v=cos™! (2xy1— x2)=cos™ ! (2sinf+1 — sin2@) = cos™* (2sin@ ycos2H)
v =cos! (2s5in@+/cos2@) = cos™! (2sin6.cosf) = cos™* (sin26)
v = cos~! (sin26) = cos ! [CGS[%— 28]) = g— 20
v=—-— 26 =-— 2sin"tx
2 2
V= g— 2sintx

Differentiating v with respect to x

dv -2

dl.l. _ ,I,'IJ__KZ _ 1
=== ==
dwv 2
y1—x2
Ans. — _
-

Exercise 101

1. Question

. Y
Find — , when

dx

X = at?, Yy = 2at

Answer

d. d i |
Theorem: y and x are given in a different variable that is t. We can find d—v by finding d_: and d—;{and
X

then dividing them to get the required thing.

dy _ d{2at)

dt dt

= 2a. ..... (1)



Dividing (1) and (2), we get

dy _
dx 2at

2a

1
t
2. Question

. Y
Find — , when

dx

X =acosb,Y=>bsinod

Answer

y and x are given in a different variable that is 8 . We can find ? by finding % and % and then
X

dividing them to get the required thing.

dy _ dbsing a‘s:’né‘_c

a8~ a8 Cag

0s8 )

dx  d{acos8) dcosf .
%~ a8 Cag — SO

Dividing (1) and (2), we get

dy bcosf cos8

— = — (—— = cotb )
dx —asing sind

_ —brotf

a

3. Question

. ¥
Find —, when

dx

X =acos?6, Y = b sin?6

Answer

d d d
Theorem: y and x are given in a different variable that is 6 . We can find d—y by finding d—g and d—;and
X

then dividing them to get the required thing.



de de
.- .

— bx 2sin@ x cosB (using the chain rule &8 = 2sinex E=™ — 2sin@ x coso )

= 2bsinBcosh . ........... (1)
dx dacos®8
dg  dé

4

= a x (2c0s8)x (-sind ) (using chain rule 25258 = 2cosox L9 = 3 0B x (-sind ) )
= -2asinBcoso.
Dividing (1) and (2), we get
@ _ 2bsinBcosl
dr  —2asinfBcosd
_-b
- [
4. Question

) Y
Find —, when

dx
X = acos36, Y = asin30
Answer
. . . . . . dy . dy dx
Theorem: y and x are given in a different variable that is 6 . We can find d—‘ by finding d_:9 and Eand
X
then dividing them to get the required thing.
dy _ dasin®8
dea di
-1 .
= ax 3 sin20 x cosd (using the chain rule 8 = 3sin20x =™ _ 25in29 x coso )
= 3asin?6cosh . .......... (1)
dx dacos?8
dg  dé
2

= a x (3c0s28)x (-sind ) (using chain rule 228 = 2cospx 228 — 5 cosp x (-sing ) )

= -3asinbcos20.

Dividing (1) and (2), we get



dy _ 3asin® fcosb

dx  —3asinfcos®@

—5ing

cos8
= -tan®
5. Question
‘Ii'.'
Find d" , when
dx

X =a(l -cosB), Y =a(d + sin0O)

Answer

i.‘Theorem: y and x are given in a different variable that is 6 . We can find ? by finding % and % and
b

then dividing them to get the required thing.
dy _ da(8+sinf)

de de

=ax (1+cosB ) ........... (1)

dx da(l—cos6)

de do

Dividing (1) and (2), we get

dy _ a{l+cof)

dx asing

1+cos8

sinf

_ 2cos3(8/2)
" 2sin(8/2)cos(8/2)

( 1+cosB=2co0s26/2 and sinB = 2sin(B/2)cos(6/2))

= cot(6/2)

6. Question

. ¥
Find —, when

dx

X =alogt,Y=bsint

Answer

dy dy d
Theorem: y and x are given in a different variable that is t. We can find d—} by finding d—‘i and d—;{and
X

then dividing them to get the required thing.



dy  dbsint

dt dt
= bcost ........... (D)
dx d(alogt)
dac dt
= 7 e (2)

Dividing (1) and (2), we get

dy b cost
dx ﬂl.'rt
bt cost

a

7. Question

1'.'
Find d" , when

dx

X = (logt+cost), Y = (et +sint)

Answer

d d d
Theorem: y and x are given in a different variable that is t . We can find d—y by finding d—i and d—i and
X

then dividing them to get the required thing.

dy _ d( e’ +sint)
dt dt

t
= el + cost .......... (1) (P _ ot
D) (—=e)

dx d(logt+ cost)
dt dt

dlogt E)
dt

= f - Sint. v (2) (

Dividing (1) and (2), we get

dv e’ +cost

I
dx E—sz’nt

_ t(e"+cost)
1-tsint

8. Question



. Y
Find —, when

dx

X = cos 6 + cos 206, Y = sin B + sin 26

Answer

Theorem: y and x are given in a different variable that is 6 . We can find ? by finding % and gand
X

then dividing them to get the required thing.

dy  d{sinf+sin2d)

de de

= c0osB + c0s20x2 .......... .(1) (using chain rule 4528 0526 X %
dx  d(cos6 + cos28)

do do

= -sinB -2sin20 ................ (2) (using chain rule 10528 _ sin28 x %

Dividing (1) and (2), we get

dy cos8+2cos28

F —(sinf +25in28)

9. Question

‘Ii.."
Find d" , when

dx
X = Jsin26:Y = fcos 26
Answer

d d d
Theorem: y and x are given in a different variable that is 6 . We can find d—y by finding d—ﬁ and d—;and
X

then dividing them to get the required thing.

dx _ d+/sin28

de de
2cos28 (usin chain rule d sin28 - 1 dsa'n?é')
2+/sin28 g dag o 2+/sin28 daf

dx cos28

oI (1)

dg v EinZf

dy  d(Vcos26)

ag de

_ —2ZsinZf Vsinz28 - 1 d sin2f

. . d
(using chainrule

24/cos28 daf - 2+/sin28 df )



—5in2fd

= . (2)

Vcos28

Dividing (2) and (2), we get

dy sa’n?ﬂfw‘rcoszﬁ'
dax cos28 /y/sin28
Vsin® 26
Vcos? 26

-( tan26)3/2

10. Question

. Y
Find —, when

dx

X = €% (sin 6 + cos B), Y = e® (sin 6 - B cos B)

Answer

Theorem: y and x are given in a different variable that is 6 . We can find ? by finding g and %and
X

then dividing them to get the required thing.

dy _ dea{sin&'—cosé]

ad dé
9 . . 0 . dfuv) dv d
= e" (cosB + sinB ) + (sinB -cosBb )e" .......... .(1) {by using product rule, =UuU—+1v—;
dx dx dx
dx d e®(siné + cos6)
g de
= e® (cosB - sinB ) + e® (sinB + coSO ) .oevverenn (2) {by using product rule, dluv) _ v U@}

dx u dx dx
Dividing (1) and (2), we get

ay _ g (2sind)

dx  e%(2cos8)
=tan@ .

11 *. Question

. Y
Find —, when

dx
X =a(cosB+08sinb),Y=a(sinB -0 cos0)

Answer



d d d
Theorem: y and x are given in a different variable that is 8 . We can find d—y by finding d—ﬁ and d—:and
X

then dividing them to get the required thing.

dy _ da(sind—8cosd)
e de

= a(cosb - (-6 sinB + cosB )) {by using product rule, dzw] = u? + U? while differentiating 6cos6 }
X X X

= a(bsinb ) .......... (1)

dx da(cosé + 6sing)
de d6

= a(-sind +8 cosd +sind ) {by using product rule, 22 —

u v +v du while differentiating 6cos6 }
dx dx

= ax B8coso .......... (2)
Dividing (1) and (2), we get

dy  axfsind

dx axBcosd
= tanB® ANS

12. Question

. Y
Find —, when

dx
3at 3at?
X = - 3 Y= —
(1+1t7) (1+t7)
Answer

d d d.
Theorem: y and x are given in a different variable that is t . We can find d—y by finding d—i and d—i and
X

then dividing them to get the required thing.

dv zatt
— = " [14f%
dt dt
1+t%)6at—3at?(2t . . du _ dv
_ (1+t%)6at—3at* 2 {by using divide rule, &(w/v} _ Vg “U¥F Y
(1+22)2 dx P

_ 6at+6at?®—6at®
(1+t2)2

Gat
= e (1)




3at
dx d[l_|_ EE)

dt ~ de
2 - du dr
_ (1+t%)3a-3at(20) {by using divide rule, 2&/v) _ Vg ~Ug 3}
(1+t2)2 dx e

_ 3a+3at®—6at?
(1+£2)2

_ 3a—3at?
(1+£2)2

Dividing (1) and (2), we get

dy _ 6at/(1+t2)°
dx  3a(l-t2)/(1+£2)2

_ 2t
- (a-t2)

13. Question

. ¥
Find —, when

dx

_t? 2t
Lo Uy 2

1+t~ 1+1t°
Answer

Theorem: y and x are given in a different variable that is t . We can find ? by finding g and % and
X
then dividing them to get the required thing.

ot
= d (1+E%)
dt

dy
dt

214 du
_ (1+£%)2-2e2t) {by using divide rule, ¥/v) _ Yy ~ "7 }
(1+t2)2 dx v

242t —482
(1+£2)2

_ 2-2¢2
(1+t2)2

.......... (1)

1—t?
dl’ d(l+ rz)

dt ~ de



du dv
(1+£2)(-20-(1-¢%)(2¢) {by using divide rule, 2&/v} _ Vg “U¥g Y
(1+£2)2 dx 2

_ —2t-2t%-2t+2t°
(1+£2)2

Dividing (1) and (2), we get

dy _ 2-26/(1+¢%)°
da —4tf(1+82)2

_t?
@)

14. Question

. Y
Find —, when

dx
X = cos'l;, Y = sin'lL
Answer

d d d
Theorem: y and x are given in a different variable that is t . We can find d—y by finding d—i and d—i and
X

then dividing them to get the required thing.

t
Let us assume u= Ja+6)
dy _ dsin '(w)
dt dt
_ 1 du
Vil—u?)  dt
1 V142 x1-£(28/2V (1+£2)) o du _ dv
=7 7 {by using divide rule, #/v) _ Vgy ~ %5 3}
Il'l{ —u ] (1.‘."14‘:-'2) da -L,Z

Putting value of u

Vi1+t2) « 1

Let assume v= Ja+62)



dx d(cosT'v) dv

—_ = "
dt dv dt
— — ) — 2k {by using divide rule, d(%/v) "j_u - “? h
= - ’ — X X
e (e - e

Putting value of v

tV(1+82)

2
tx(1+t2)z

Vi1+t?)
= 2
(1+t2)=

1
= ey (2)

Dividing (1) and (2), we get

dy _ 1 (1+t%)
dx 1+t 1

=1
15. Question

dy
If X =2 cost-2cos3t, Y = sint - 2 sin3t, show that —_ =cot t.

dx

Answer
. . . . . . ody .. dy dx
Theorem: y and x are given in a different variable that is t . We can find d—‘ by finding d—‘t and R and
X
then dividing them to get the required thing.

dy _ d(sint—2sin®t)
dt dt

= cost - 6 sin®t x cost ... .(1) (using chain rule)

dx  d(2cost—2cos’t)
dt dt

= -2sint + 6C0S2t X SiNt .o (2) (using chain rule)

Dividing (1) and (2), we get

dy cost(1—6sin” t)
dx  2sint (3cos?t-1)

_ t{e' +cost)
1-tsint



16. Question

Answer

Theorem: y and x are given in a different variable that is t . We can find ? by finding g and % and
X
then dividing them to get the required thing.

dy _ d(3+2logt)/t

dt dt
_ t(3)-@+z2l0gti1 d(u/v) vd—iu;: - ud—dz
= "\r i Vi " —_— =
= {by using divide rule,—~ =)
1+2logt
= — T ........... (1)
dx d(1+ logt)/t?
dc dt
2l du dv
_ £*(f)-zt+2t loge) {by using divide rule, 8(%/v) _ Vgy ~Ug
td- dx Uz
2logt+1
= T e (2)

Dividing (1) and (2), we get

dy _ —(1+2 logt)/t?
dx  —(1+2 logt)/t?

= t.
17. Question

1'.'
If X =a(b -sinB), Yy =a(l - cos 6), find &at 0=
dx

=

Answer

d d e
Theorem: y and x are given in a different variable that is 6 . We can find d—y by finding d—ﬁ and d—;and
X

then dividing them to get the required thing.
dy da(l-cosf)
df de

de dg

dx da(6—sing)



= a(l-cosB ) .......... (2)
Dividing (1) and (2), we get

dy asing

dy ax({l—cosd)

Putting 8= n/2

__sin{m/2)

1—cos(m/2)
= 1.
18. Question

1;.'.'
* =tan

dx

If X = 2 cosB - cos 26 and Y = 2 sin 6 - sin 20, show that

30
>

Answer

d d d
Theorem: y and x are given in a different variable that is 6 . We can find d—y by finding d—ﬁ and d—;and
X

then dividing them to get the required thing.
dy _ d(2Zsinf—sin2f)
de de

= 2c0sB - 2c0s26 .......... (1)

dg dg

= -2sinB + 2sin20 .......... (2)

dx d (2cos6 — cos28)

Dividing (1) and (2), we get

dy  2cosf—2cos28

dx 25in28-25ing

cosf—cos28

sin28—sinf

g— ZE_ . .
= £0s8-(2eos 81) (in2t = 2sintcost} {cos2t = 2 cos?t — 1}

2sinfcosf—sing

By factorising numerator, we get

{1—cos€]{cos£‘+§)

ESI'HE{CGSE—i]

1
1—cosd cosﬁ'+§ 1—cosd

(o — )

2sind cog&—i



: tan{g] (2 {l—tanz(g)]+{l+tanz{g 1)
1 2{l—tanz(g)]—{l+tanz{g]]

Foe simplicity let’s take 6/2 as x.

_ tanx  2-2tan®x+1+tan®x

p 2—2tan® x—1—tan?x
_ tanx 3—tan®x
2 1-3tan®x

_ 3tanx— tan®x 3tanx—tan®x

= tan3x
1-3tan®x 1—3tanZx
_ tandx @
T2 T2
— tan{a?ajl
o
19. Question
sin” t cos°t . dy
fx=_____ _ ,y=____ , find —.
JJoos 2t JJeos2t dx
Answer

d d d.
Theorem: y and x are given in a different variable that is t . We can find d—y by finding d—i and d—i and
X

then dividing them to get the required thing.

dx _ d([sinaer )

ot = {+/coszt
dt
— . g, fl—sinzt) du dv
‘cas2t 35in” £xcost)—sin t( :I . . —-u—
_ Veaszi( ) Jeos=t ) {by using divide rule, E/v) _ Vgz ~ ¥ 3
cos2t dx 2

cosztx{a sin® txaast}+sina tx(2sintcost

= 2 ) {sin2t = 2sintcost}
(cos2t)z

gin® ¢ cost(3cos2t+2 sin” £ .
= (3cos2¢ ) {cos2t = 1 — 2sin®t}
(cos2t)z

sin® t cost(3—4sin® t)
= E]
(cos2t)z

sint cost (3sint—4sin? t)

= . {sin3t = 3sint — 4sin®t}
2({cos2t)z

sin2tx=sinit

2
(cos2t)z



cos®t
ay " \Jcos2t

dt dv
— 2 i\ 3 fl—sinzt) du dv
_ VeosZi(3 cos® ex(—sint)—cos®¢( JEosat ) {by using divide rule, ¥/v) _ Vgy ~ U7y }
cos2t dax v

cos2tx|—3cos® txsint | +cos® tx(2sintcost)

= 3 {sin2t = 2sintcost}
(cos2t)z
_ cos®t s:’nt{—EcosEﬂHE cost) {COSEE — 2 cos2t — 1}
(cos2t)z

cos® t sint(3—4cos®t)
= ]
(cos2f)z

sint cost (3cost—4cos®t

- - ) {cos3t = 4cos*t — 3cost}
(cos2t)z

sin2txcos3t

=77 F e (1)

2({cos2t)z

Dividing (1) and (2), we get

sinztxcosat
]

@ _ zicoszt)z
dx ~ “sinztxsinat
2
(coszt)z
= —cot3t

20. Question

dj}-'x

If X = (2 cos 6 — cos 28) and = (2sin 6 — sin 26), find dKz
B=

2| o

Answer

here we have to find the double derivative, so to find double derivative we will just differentiate the
first derivative once again with a similar method.

d d d
Theorem: y and x are given in a different variable that is 6 . We can find d—y by finding d—g and d—;and
X

then dividing them to get the required thing.
dy _ d(2sinf—sin2f)
de de

= 2c0s8 - 2c0s26 .......... (1)



dx d (2cos6 — cos28)

dd dd
= -2sinB + 2sin206 .......... (2)

Dividing (1) and (2), we get

dy _ cosf—cos2d

dx ginZ2f—sind

2]

= tall(a?) {as shown in question no. 18}

dy gt
Let = f
Y _ o
dx?
= To find f’ we will differentiate f” with 8 and then divide with equation (2).

dy

a6
d_I _dtan{—)

dd dd

Now divide by equation (2).

@y 3seci(P) 1
— = X — -
dx? 4 (sin26 — sinfd)

Putting 8 = n/2

d*y 3 5
—_— =% -
dx? 4 (=2)

3
=-3
21. Question

. ~d¥y
IfX=a(®-sinB), Yy =a( 1+cos 6), find —
dx._

Answer

here we have to find the double derivative, so to find double derivative we will just differentiate the
first derivative once again with a similar method.

d. d i |
Theorem: y and x are given in a different variable that is 6 . We can find d—v by finding d_: and d—;and
X

then dividing them to get the required thing.



dy da(l+cosd)
8 de

= —asinf ......... (1)

dx da(f—sind)
g dg

= a(l-cosB ) .......... (2)

Dividing (1) and (2), we get

dy —asing

dy ax({l—cosd)

-2 sin{E]cus{E] \ . . 2
= ——2 =2 {sin2t = 2sintcost} {cos2t = 1 — 2 sin” t}

2 sinZ—
z

= -cot (8/2)

= To find f’ we will differentiate f” with 8 and then divide with equation (2).

dy 8
d—= _ cosec {2] 1
e 2 a(l—cosd)
-1 . 2 (8 2 1
= 7 5— {1 —cosf =2sin" |- )¢ {cosec 8 = ——}
Easinz{EJX{E sinz{E]] 2 sin® 8

1 a8
=—COo5ec |- |.
4a 2

Exercise 10]

1. Question

Find the second derivate of :

(i) xt1 (ii) 5%

(iii) tan x (iv) cos 1x

Answer

(i) x11

Differentiating with respect to x
f(x) = 11x11-1

f'(x)=11x10

Differentiating with respect to x

f(x) = 110x10-1



f(x)= 110x°

(ii) 5%

Differentiating with respect to x
f'(x)= 5% loge 5 [ Formula: a* =
Differentiating with respect to x
f”(x)= loge5 . 5% loge5

= 5%(loge5)?

(iii) tan x

Differentiating with respect to x
f'(x)= sec?x

Differentiating with respect to x
f”"(x)= 2secx . secx tanx

= 2sec?x tanx

(iv) cos 1x

Differentiating with respect to x

—1

V1 —x2

f'(x) =

Differentiating with respect to x

—1 —1

a*X logea ]

f/(x) = — X ———— X —2%

2 (1—x2)2

X

T -z

2. Question

Find the second derivative of:
(i) x sin x

(i) e2X cos 3x

(iii) x3 log x

Answer

Differentiating with respect to x

f'(x)= sinx + xcosx



Differentiating with respect to x
f"’(x) = cosx +cosx — xsinx

= -sinX + 2cosx

(i) e2X cos 3x

Differentiating with respect to x
f'(x) = 2e2Xcos3x + e?X(-sin3x).3
= 2e2Xcos3x - 3e2Xsin3x

Differentiating with respect to x

f(x) = 2.2e2Xcos3x + 2e2X(-sin3x).3 - 3.2e2Xsin3x - 3e2Xcos3x.3
= 4e2%Xcos3x - 6e2*sin3x - 6e2Xsin3x - 9e2*cos3x

=-12e2%sin3x - 5e2Xcos3x

(iii) x3 log x

Differentiating with respect to x

2 x2
f'(x) = 3x“logx + -
f/(x) = 3x2log x + x2
Differentiating with respect to x

%2

f'(x) = 6xlogx + ~ + 2x
= 6Xx log X + 3x +2x
= 6Xx log x +5x

3. Question

-

=)

'1'1"

If Y = x + tan x, show that cos? ., = -

dx

2U+ 2x = 0.

[ )

Answer
y = X + tan x, = tan x = y-x.... (i)

Differentiating with respect to x

d
& 1+ sec?x
dx

Differentiating with respect to x



d?y
—— = 2secX .secxtanx
dx?

2

d
=Y _ 2gec?x tanx
dx?

dZy 2tanx

=L —
dx? costx
dZ
= rosZx — = 2 tanx [putting value of tan x from (i) ]
Z
= c0s” X232 = =2y — 2X

dZ
= cos®x ﬁ—2y+ 2x=10
4. Question
Ify =2sinx + 3 cos x, s how that ¥y + d__r =0.
dx-
Answer

Differentiating with respect to x

dy
=2c0o8X— 38inx
dx

Differentiating with respect to x
d?y
dx?

d3y
i

= —2s5inx —3cosx

2
j §+ y=20
Hence Proved
5. Question
If Y = 3 cos (log x) + 4 sin (log x), prove that x2Y; + xy1 + Y = 0.

Answer

Differentiating with respect to x

1 1
vy, = — 3sin(log x)g + 4cos(logx) <



=y, = —3sin(logx) +4 cos{logx) [ we can also write this as xy; = -3sin(log x ) +4cos(log X )
X

Differentiating with respect to x

x(—Sms(lﬂgx)% — 4sin(logx ) %) — (—3sin(logx) + 4cos(logx))

¥ %2

= X%y, = % (3cos(logx) — 4sin(logx)) — (v,%)

2

=X¥,= ¥V —XEyy
=x%y2 +xy1 +y=0
Hence Proved

6. Question

-

If y = e cos x , show that —F. = 2eXsin x .
dX._
Answer

Differentiating with respect to x

dy dy L e
——=—e"Frosxx+ e ¥(—sinxx)
dx dx

d. _ x
> = _ee™cosx— e ¥sinx

dx

d}r_ —x .
== —€ (cosx + sinx )

Differentiating with respect to x

dz

d_::; = e ¥(cosx +sinx ) — e ™™(—sinx + cosx)
dy _ . -

>Z=e *(cosx +sinx— (—sinx) — cosx)
dZy . .

== e *(sinx + sinx)

2

d<y .
> — =27 *3ginx
dx2

Hence proved

7. Question



5

If Y = sec x - tan X. show that (cos x) —_- = Y2,

de

Answer
Differentiating with respect to x

d

Y 2
— = secxtanx — sec“x
dx

Differentiating with respect to x

d?y
Tz = secx tanx X tanx + secx X sec?x — 2secx X secxtanx
X

dZ
=Y _ secxtan?x + sec®x — 2sec?xtanx

dx2
d*y 2 2
= == secX (tan“x +sec X — 2secxtanx)
X
1 d¥y 2
= = (secx — tanx
gecx dx2 ( )

d*y 2
S C08X— =
dx? y

Hence Proved

8. Question

| R

If Y = (cosec x + cot x), prove that (sin x) d i - Y2 =0.

dx~
Answer
dy
Y _ 2
= —cosecXcotx — cosec®x
dx
Differentiating with respect to x
dy 2 3
axz = cosec Xcot“xX + cosec®x+ 2cosecx X cosecx cotx
*y 2 2
= -2 = cosecx (cot“x + cosec“x+ 2cosec xcotx)
1 d% 2
= = (cotx+ cosecx)

cosec x dx?

. dz}" 2
= 8NX— =
dx? y



2

N 2
=s5inx— — =0
dx? y

Hence proved

9. Question

~

2 v
If y = tan"!, show that (1 + x2) _E;+ 2X dy =0.
dx - dx
Answer
Differentiating with respect to x
dy 1
dx 1+ x2
244y _
=>(1+x )dx 1
Differentiating with respect to x
d’y  _ dy
1+x*)-——=+2x—=0

( )dxz dx
Hence Proved
10. Question

5

o y dy 5
If Y = sin (sin x), prove that ~ + (tan ) —+ Y cos*x = 0.
dx-

Answer

Differentiating with respect to x

v .
— = co0s(sinx) cosx

dx
Differentiating with respect to x
d’y o | |
i —sin(sinx) cosx cos Xx— sinxcos(sinx)
dy

dZ}, i

> — _ 2er _ @i —dx
= C0S“X —sinx

dx? y COSX

d?y 2 dy
> — = —ycos“X—tanx—

dx® y dx
=99, vcos?x+ tanx¥ = 0

dx? y dx



Hence Proved

11. Question
If Yy = a cos (log x) + b sin (log x), prove that x2Y, + xY; + Y = 0.
Answer

Differentiating with respect to x
. 1 . .
y, = — asin(logx) - [ can also be written as -xy;= a sin (log x) ]
X

Differentiating with respect to x

—X acas(log‘x)% + asin(logx)

FE Xg

= X%y, = -y —xy;

=Xy, + Xy, + y=0

Hence Proved

12. Question

Find the second derivative of e3X sin 4x .

Answer

Differentiating with respect to x

d
d_z = 3e**sin4x + 4e3*cos4x

Differentiating with respect to x

dz , |
= —d\: = 9e3*sin4x + 12e3*cos4x + 12e**cos4x — 16e3*sin 4x
4z ,
=¥ — 24e%*cos4x — 7e3*sinx
dx®
-y e3*(24cosx — 7 sinx)
dx?
13. Question

Find the second derivative of sin 3 x cos 5x.

Answer

1
V=5 [sin(5x + 3x) + sin(5x — 3x)]



1
= —sin8x + —sin2x
Y=3 2

Differentiating with respect to x

dy _ 8 BxX + 2
ax ~ 705 8x+ S cosax

d
=>d—y= 4cos8xX + cos2x
i,

Differentiating with respect to x
d?y | |
— = —32s5in8x — 2sin2x
dx?

Hence Proved

14. Question

-

y dy
If Yy = @, prove that (cos2x) — < - (l+5sin 2x). ——=0.
dX-
Answer

Differentiating with respect to x

dy
_ Seczxetanx
dx
1 E — Etanx
sec? xdx

= CDSZX g — etan:-.'

Differentiating with respect to x

2

d
(cos®x) d—;; — (2cos xsinx)d—i = sec’x etan¥

a2 . dy d
= (cos?x) ﬁ — sin Exd—i = d—i
a2 . dy d
= (cos’x) d—; —sin Zxd—i - d—i =0

2
= (cos?x) :x—f— (sin2x + 1) % =0

Hence Proved

15. Question



) -
logx v (2logx -3
Ify = =, show that d_"= ( = )

2 3
X dx~- X
Answer
Differentiating with respect to x
1 XX —logx
dy _ x &
dx X2
- dy _ 1-logx
dx %2
Differentiating with respect to x
dz2 L2 2x(1—logx)
y_ x
dx? x4
N dy _ —x-2x(1-logx)
dx? x>
N d_z;l,.r _ —1-2+2logx
dx® x2
N d_zy _ (Zlogx— 3)
dx? x2
Hence proved
16. Question
-
“y dv
If Y = €3 cos bx, show that d_:'r- 2a —— + (a2 + b2) = 0.
dx - dx
Answer

Differentiating with respect to x

dy .
— = ae*cosbx — be**sinbx
dx
. dy
be**sinbx = ae**cosbx— —
dx

Differentiating with respect to x

d3y
ke aZe™cosbx — abe®™ sinbx — abe®™sinbx — b?e®*cos bx
X
d’y 2 2
= — = 3 e® rosbx — 2abe®™sinbx — b-e**cosbx

dx2



dx2
d*y 2 _ax 2.ax dy 2 _ax
2= = aecosbx - 2a%e™ cosbx + 2a—~ — b7e™ cosbx=
X X
a2 d
Y _3%ecoshx — bZe®™cosbx + 23
dx2 dx
d*y 2 2 dy
=1 _ ax ay
= (a®+ b= )(e*cosbx) + 2a_
d*y 2 2 dy
= —==—(a"+b%)y+ 2a_—
dx? f: )}F dx
d*y dy 2 2
> — — — =
= Eadx-+ (a*+ b%)y=10

Hence Proved

17. Question

d
—2 — a%e®™cosbx — Ea(aEQKCGbe:— a%)-— b%e®™* cosbx

1'."
Ify =e2s1X -1 < x <1, show that (1 - x2) d -
dx._
Answer
Taking log on both sides
log y = acos™1x log e
log y = acos™1x
Differentiating with respect to x
1dy —a
y dx a V1 —x2
-1
N E _ _gedC05” X
dx Y 1—-x%
Differentiating with respect to x
az Eacns_lx 1 2%
dﬂ ?X 1 —x2— gec®* x}(!:
y_ N1-x2 21 — x?
dx? (1—x7?)
2+ 4y 2 cos tx axe®os ¥
= — - — x_ =
(1—x )dxz a‘e Ve



Hence Proved

18. Question

If x = at2 and Y = 2at, find

Answer

Differentiating with t

Differentiating with respect to x

d’y -1 dt
dx2  t2 dx
d®y -1 1
dx? 4 X 2at
dy_-11
dx® 4 43
= EEE::: -1
dx? 163
19. Question
5
. o d7y
Ifx =a(@-sinB)and Y = a(l - cos B), find 'Frat6=:"l:.
dX._

Answer

Differentiating with respect to 6

dx dy .
B a(1—cosB) B asin®
dy dy  dx
dx de " de

E_ asin@

N - ="
dx a(l—cosA@)



dy  sinB
dx 1—cos8

Differentiating with respect to x

d’y cosB(1— cosB)—sin’6 db

= >< —_
dx? (1 —cos8)? dx
d_z}r N cosB8—cos®B—sin® @ 1
dx® {(1-cos8)2 a(l—cos8)
dZy cosB-1 1

dx® (1-cos8)%  al(l-cosB8)

dZy —{1—cos@) 1
dx? (1—cosB8)®  a(l-cos8)

dZy -1

dx® a(l-cos8)®

ey _ -1
= dx? a{l—{—l]}z
L&y _ -1
dx® 4a
20. Question
5
2 v
If Y = sin (log x), prove that x2 d : +Xi +Y = 0.
dx- dx
Answer

Differentiating with respect to

y p— —
i cos(logx) "

dy
= — =
X— cos(logx)
Differentiating with respect to x

: 1
d?y  —sin(logx) < X — cos(logx)

dx? x?
2d%y :
SX 2T T sin(logx) — cos(logx)
a2 d
522 ¥ _
X dx? y de



d2 d
= E—F —F=
X dxz+y+xdx 0

Hence Proved

21. Question

1 2

S X
, show that (1 - x2)

Y= —— -
N dx” XdX

Answer

J1—xZy=sin"'x

Differentiating with respect to x

ﬁ'—l_xg_ 2Xy _ 1
dx 2y1—x2 1-—x2
AN S
>(1-x%)-—xy=

Differentiating with respect to x

d*y dy dy
Loy S, % Y
(1—x )dxz Exdx de 0

¥y, dy
= (1 X)dxz 3xdx y=0

Hence Proved

22. Question
-
vy v
If Y = eXsin x, prove that d 1 -2 d_
dx~ dx
Answer
y = e*sinx

Differentiating with respect to x

dy .
— = e*sinx+ e*cosx
dx

d
[e*‘ COSX = i g* sinx]

Differentiating with respect to x

+ 2Y = 0.



dz
— =e*3inx + e*cosx + e*cosx— e*sinx

dx?
dZy
> = X
Tz = 2@ CosX
- &y = 2E — 2e*sinx
dx? dx
d*y dy
> — = —_——
dx? dx 2}’
d*y dy
> < __ 22 -
dxz de + 2y=10
23. Question
R “v y I
Ifx = al cosB + loetan — |and Y = a sin 6, show that the value of d 3 ato = I is 2V2
= - g a
2 dx~ 4
Answer
-0
dx . sec E d}r
ﬁ=a —sin@ + ﬁ=acosﬁ
2tan=
2
. 1
=a (— sinf + —)
sinB
—sin?B+1
=43l —
sinf
acos- @
~ sinb
dy dy dx
dx ~ de ~ de
dy 5 sin B
— = acos x ———
dx acos?g
v
— = tanb
dx
Differentiating with respect to x
dgy de
2
— =sec 06—
dx? dx

N @_ (\."E)z 5 sin @

dx® acosZ 8



1
dz}r E
> T . = 2 * 3
dx? 1
a(z)
o @y _ 22
dx? a
24. Question
t 2 2
If x =cost + logtan —, Y = sin t then find the values of : and : att = E
. dt*  dx’ 4
Answer
5t
dx . sec E d}r
d_= —sint + td—=c05t
t Etani t
. 1
= —sIint + —
sint
—sin®t+ 1
B sint
cos’t
~ sint
dy .
— = COS§
dt

Differentiating with respect to t

2

= ﬂr= —gint [Puttingt=n /4]

di?
&y _ 1
dt? '\.E
dy dy dx
dx  dt ~ dt
N dy — cost x sinzt
cos<t

d
=2 — tant
dx

Differentiating with respect to x

2
Y _ gec2t 3 [Putting t = n /4
1= = sec I g /4]



dx® costt
o 1
ey _ Vz
adrhe 2 x (i)z
VI
dz}r =
= — =
s 2v2
25. Question
¥ L
=y 1 A T T
If Y = xX, prove that __r - — d_EJ —=—=0.
dx= Y ldx X
Answer
y =x

Taking log on both sides
logy = x log x
Differentiating with respect to x

1dy

cdx 1+logx..(i)

= % = y(1+ logx)

Differentiating with respect to x

dZy v dy . .
- =7 — [putting value of (1 + log x) from (i
== .t (1+lug:{)dx[p g ( g x) (i) ]
] 2
9y _y, 1 (ﬂ)
dx? x oy udx

2
dx? X ¥

Hence Proved

26. Question

.
2, v
.d a+2x(x2+1)$

dX-

If Yy = (cot™! )2, then show that (x2 + 1)

Answer
y = (cot™'x)?

Differentiating with respect to x

2.



dy —2cot™!x
dx 1 +x2

_ 1. _ 2+ dy
=>—2cotT"x=(1+x )dx

Differentiating with respect to x

d’y  2+4x cot™!x
dx2 (1 +x2)2

2
= (l—l—xz)zj—g— 4xcot™ix =12
2297y _ 5 ([ AR
= (1+x2)222 2x(—(1 +x )dx)_ 2

b4
= (1+x) T+ :x(1+x) T =2

Hence Proved

27. Question
-
| jm v v
Ify = JX _,\ﬂ'xj +1 |, , then show that (x2 + 1) d : + xd_ m2y = 0.
{ | dx?  dx
Answer

Differentiating with respect to x

d}r m—1 A
O
Ix 111[:{-!— VX —I—l} 1+2\,’m

dy m-1{ x®+1+x
> = =m{x+ VxZ+ 1} —
dx [ v

1.|.'I x2+1

m

- dy —m J[:-:+ 1,."x2+1}

dx 1.|.'I X241
d

T = m=

dx NESES]

d
[d—iwﬁxz +1=my ]

Differentiating with respect to x

dy — = 2K
. 111—3?1.,' 1+x%— — =
= d%y _ dx 2y HZ+1
dx? (1+x2)




a2 d
= [1+x2)d—§= IIlzy—Xd—i
a2 d
= (1+x2)?§+ xd—i— m?y =0

Hence Proved

28. Question

4

¥ 2
If Y = log [x+|:x— X 4+a" |, then prove that [324—32)%4-};
X

Answer
2%
1+ ————
dy _ 2Vx? + a?
dx X +Vx2+ a2

dy 24 x%+a+ 2x 1
dx 24/x%4 a2 %+ 2422
dy 1
5> — = —
dx yx*+a?

Differentiating with respect to x

d?y —2x
dx?  2(x2+a2)Vx? +a?

—X

2, 249y _
> (X —I—a]dxz—

y xZ+a?

2
o (w2 a2ydy_ 4y
[}«;4—:;1){1xz X

d® d

2 2 ¥ ¥
=x“+a" ) +x-=0
[ )d:-:z dx
Hence Proved

29. Question

If x =a(cos 8+ 8sinB)and Y = a(sin 6 - 6 cos 6), show that

Answer

Differentiating with respect to 6

dx
do

d
=a(—sinB +sinB + B cosO) % = a(cosB — cosO + BsinB)

dy
dx

0



dx dy .
=>—=3abcosb=>—==abBsinb
da da

dy dy dx

dx de " de
E_ afsin 8 i sin@
dx  aBcos®  cos@
d}r_

5= tan 6

Differentiating with respect to x

2
2y  ,_de
~— = sec B x —
dx dx
dz}' 2 1
— =sec“f x
2 aBcosH
dZy — sec2B x gec B
x2 af
N dz}r sec? B
dxz a8

Hence Proved

30. Question

Ifx=acosB +bsinBandY =asin B -bcos B, show that 1__:2_:'_;,; - +Y=0.

Answer

dx

. dy .
B —asinB + bcosH 0= acos® + bsin6

dy dy dx

dx do  dé
dy acosB8+ bsing

> = =
dx —asinB8+bcosB

dy X
=>——= -
dx ¥

Differentiating with respect to x

a2 d
R A e S
dx? dx



d d
= E—F _}l'_ =
y dxz+ Xd:-.' y 0

Hence Proved



