CHAPTER-10 - Differentiation

Exercise-10A
Q1
f(x) = sin 4x
Letsin4x =y and yx =t
Now,
y=sint

differentiate both sides w.r.t. t

dy__ .

ol (sin t)

ay _
S (1)
and t = 4x

differentiate both sides w.r.t. x
dt d

= a = E(4X)
dt ..
i e (11)
Thus,
dy dy dt

On using eq (1) and (11), we get

=costx4

A 4cos 4x ( t=4x)
dx

\ edantiL
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Q2
f(x) = cos 5x
Let cos 5x =y and 5x =t
Now,
y =cost

differentiate both sides w.r.t. t

dy d
= X = (cos t)

dt dt

dy _ A e .
== —sint (1)
and t = 5x

differentiate both sides w.r.t. X
dt d

= a = E(SX)
dt -
i ey (11)
Thus,
dy dy dt

On using eq (1) and (11), we get

=—sintx5

22— 5in 5x ( t=15x)
dx
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Q3
f(x) = tan 3x
Lettan 3x =y and 3x =t
Now,
y=tant

differentiate both sides w.r.t. t

dy _ d

E = dt(tan t)

4y _ 2 + A R
= —~ = sec t (1)
and t = 3x

differentiate both sides w.r.t. x
dt d

= a = E(3X)
dt -
iy wamey (11)
Thus,
dy dy dt

On using eq (1) and (11), we get
=sec’tx3

22— 3gec? 3x (+ t=13x)
dx

Class XlI www.vedantu.com RS Aggarwal Solutions




Q4
f(x) = cos x°
Letcosx*=yand x’ =t
Now,

y =cost

differentiate both sides w.r.t. t

dy d

> —=—(cos t

dt dt( )
d )

:—y=—s1nt ----------------------------------
dt

and t = x°

differentiate both sides w.r.t. X

dt _ d, 3
= —dx(x)

dx
dat

= — = X
dx

Thus,

dy dy dt

On using eq (1) and (11), we get

=_sint x 3x>
d .
=Y = 3x25in X3
dx
Class XIllI www.vedantu.com
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Q5

f(x) = cot’x
Let cot? x =y and cot x =t
Now,

y=t
differentiate both sides w.r.t. t
=%~ a®

dy .
ﬁa—zt """""""""""""""""""""""""""" (1)

and t = cot X

differentiate both sides w.r.t. X

dt _ d
= — = —(cot x)
dx dx
dt .
=> — = — COSEC? X mmmmmmmmmmm e e (ii)
dx
Thus,
v _ay  a

dx dt dx
On using eq (1) and (11), we get
= 2t X (- cosec” X)

d
d—z = —2cot x cosec? X (* t = cot X)
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Q6
f(x) = tan’x

Letcot? x =y and tan x =t

Now,
y="*t
differentiate both sides w.r.t. t
dy _ d .3
dt (t )
= — = Bt (1)

and t = tan x

differentiate both sides w.r.t. X

dt
== —(tan X)
Al o e . S
= —— = sec’ X (i1)
Thus,
dy dy dt

dx dt dx
On using eq (1) and (11), we get
=32 x sec? x

d
d—z = 3tan’x sec’ x (*+ t = tan x)
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Q7
f(x) = cot Vx
Let cot vVx =y and Vx =t
Now,
y =cott
differentiate both sides w.r.t. t
% = %(cot t)
= % = — COSEC? fmmmmmmmmmmmm e
and t =/x
differentiate both sides w.r.t. x
= = (V)
4t _ 1 .
dx 2x
Thus,
v _dy, dat

dx dt dx

On using eq (1) and (11), we get

1
= _—cosec’t X —

2+/x
oo — = ———=C0SEcC X
dx 24/x \/_
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Q8
f(x) =+tan x
LetvVtanx =yandtanx =t
Now,
y =+t
differentiate both sides w.r.t. t
dy _ d
dt dt(ﬁ)
dy _ 1 SSSSNNE W
E - NG (1)

and t = tan x

differentiate both sides w.r.t. x

dt

== —(tan X)

o — = e R e (ii)
Thus,

dy dy dt

On using eq (1) and (i1), we get

=—X SCC X
2\/'
d sec? x
Y = (*+ t=tan x)
dx 2\/tanx
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Q9
f(x) = (5 + 7%)°
Let(5+7x)°=yand5+7x=t

Now,
y=t°

differentiate both sides w.r.t. t

= %= a®

= @v_ o1 - S S,
dt

andt=5+7x

differentiate both sides w.r.t. X

d d

> 2 =2(5+7x)
dx dx
dt d d
- = + =

= dx dx(s) dx(7X)
dt

= — = 77 ____ NSRRI A
dx

Thus,

dy _dy  dt

dx dt dx
On using eq (1) and (11), we get
=6t x 7

LAy 5
22 =42(5+7x)
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Q10
f(x) = (3 — 4x)°
Let(3—-4x)’=yand3 —4x =t

Now,
y="t
differentiate both sides w.r.t. t
ay _ 4 s
= dt dt(t )
T A A (i)
dt
and t=3 — 4x
differentiate both sides w.r.t. X
at _ a5
= a = dx(3 4X)
at _ a4
= E B dx(3) - dx( 4X)
dt .
=>——=—4 - S (1)
Thus,
ay _dy  at

dx dt dx
On using eq (1) and (11), we get
= 5t* x (— 4)
Lay C Av ) et — 1 _
“e 20(3 — 4x) (v t=3-4x)
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Q11
f(x) = (2x* - 3x + 4)°
Let (2x* —3x+4) =yand 2x>*-3x+4) =t

Now,
y="t
differentiate both sides w.r.t. t
ay _ 4 .5
= dt dt(t )
ay _ .4 AN U -
= — 5t (1)

andt=2x*-3x+4

differentiate both sides w.r.t. X

=L - L0ox2 3x+4)

dx dx

at _d 5.0y, 4 L

= — dx(2x)+dx( 3X)+dx(4)

dt

za—4x—3 --------------------------------------------------- (1)
Thus,
v _dy 4t

dx dt dx
On using eq (1) and (11), we get
= 5t* x (4x — 3)
22— 5Ux 32X 3x+ 4 (t=2x2—3x+4)

.dx
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Q12

f(x) = (ax* + bx + ¢)°
Let (ax?+bx +c¢)°=yand (ax’> +bx +¢)=t
Now,
y=t°
differentiate both sides w.r.t. t

= Q = i t6)

dt dy

4y _ 5 AN SR -
= — 6t (1)

andt=ax’+bx+c

differentiate both sides w.r.t. x
dt d

= —=—(ax’+bx +¢)
dx dx
dt d ) d d
—_— = + — + —
= dx dx(aX ) dx(bX ) dx(c)
d ..
= & o DAX D (11)
dx
Thus,
dy _dy . dt

dx dt dx
On using eq (1) and (11), we get
= 6t> x (2ax + b)
22 =6Qax +b) @’ +bx+cf  (vt=ax’+bx+c)
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Q13
_ 1
f(X) N (x%2-3x+5)3
1 _ 2 _
Let sty Y and (x* —3x+5)=t
Now,
1
=
differentiate both sides w.r.t. t
ay _ 4 .3
dt dt( )
Y 2= N (i)
dt

and t = (x? — 3x + 5)

differentiate both sides w.r.t. x
dt d

P2 (2
= — dx(x 3x +5)

ac _d .o, 4 a
:dx dx(X)+dx( 3x)+dx(5)

dt
:E_2X_3 --------------------------------------------------- (11)
Thus,
dy dy dt

On using eq (1) and (11), we get

=—3t% x (2x - 3)
.dy  _ —3(2x-3) 2
“ax T —3xis) (vt=x°—3x+5)
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Q14

00 = S

Let [S5 = yand &5 =t
NOV:,’Ztl/z

differentiate both sides w.r.t. t

ay _ 4d p
= dt(t )

dt
d 1
LAY, . WmaS NN ()
dt 2
2 2
a“—Xx
and t =
a?+x?

differentiate both sides w.r.t. x

)

2,24, 2 2y .2 234, 2 2
dt _ (a"+x*)——(a”—x")—(a"—x")—(a"+x*)

dt  d ,a?-x?

dx dx “a?+x2

dx (a?+x2)2
N dt _ (a?+x?%)(0-2x)—(a?-x2)(0+2x)
dx (a?+x2%)2
dt  —2a?x-2x3-2a’x+2x3
dx (a?+x?)?
dt —4a’x ..
e (i1)
dx (a?+x?%)?
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Thus,
dy dy 9 E

dx dt dx
On using eq (1) and (11), we get

2
1 12 v —4a“x

2 (a?+x2)2

_ 1 a2+x2 12
_Ex(az—xz) 8

—4a’x
(a?+x2)?

o dy —2a’x

“dx  (a2—x2)1/2(a2+x2)3/2

Q15

1+sinx

f(x) =

1-sinx

1+sinx
Lety =
y 1-sinx

(... t

\ edantiL

a
aZ+x2

—-X

Multiply numerator and denominator by (1 + sinx)

1+sinx

1+sinx
=>y= \/ X

1-sinx

oy = (1+sinx)?
y 1-sin?x

oy = (1+sinx)?
y cos?x

1+sinx
= y =

1+sinx

cosx
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Sy=

1 sinx
+

CcoSsx COoSX

= y = secx t+ tanx

differentiate both sides w.r.t. x

dy

dx
dy _

dx

a

— (secx + tanx)

d d
— (secx) + — (tanx)

d
d—z = secx. tanx + sec’x

Q16

f(x) = cos’x’>

Lety=

Now,

cos’x’, and t = x°

y = cos’ t

Let cos

t=u

=y =u’

differentiate both sides w.r.t. u

Now, u

=cost

differentiate both sides w.r.t. t

Class XlI

www.vedantu.com

RS Aggarwal Solutions




\ edanti,

du d
== (cost)

— = —SIN{ —=—— e (11)
and t = x>

differentiate both sides w.r.t. x

dt_i 3
:dx_dx(X)

On using eq (1), (11) and (ii1), we get

= 2u X (- sin t) x 3x?

= —3x2.2cos x>.sinx’ (*+ u=cost and t = x%)
d : : .
d—z = —3x%.sin’x’ (*+ 2sinx.cosx = sin 2x)
Q17

f(x) = sec’(x* + 1)
Lety=sec’(x*+1),and t = x>+ 1
Now,

y =sec’ t

Letsect=u
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>y=u’

differentiate both sides w.r.t. u

Ky @3

du du( )

A N
= du Su (1)

Now, u=sect

differentiate both sides w.r.t. t
du d

= —=— (sect)
d .
= == = §EC £.0AN § =mmmmm e (11)
dt
andt=x>+1

differentiate both sides w.r.t. x

dr _ 2 SENEs
= dx(x)—l—dx(l)

dx
>4 oy VN (ii)
Thus,
dy _dy du, dt

dx du dt  dx
On using eq (1), (11) and (ii1), we get
= 3u? x (sec t.tan t) x 2x
= 3sec? (x> + 1).(sec (x> + 1). tan (x> + 1)).2x

(“u=sectandt=x*+1)
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dy

W= =—6x.sec’(x*+ 1).tan(x* + 1)

dx

Q18
f(x) =Vcos3x
Lety =+vcos3x, and t = 3x

Now,

y=+/cost
Letcost=u
=y=+u
differentiate both sides w.r.t. u
dy i
du N du(\/ﬂ)
dy_ 1. &
du 2vu

Now, u=-cos t

differentiate both sides w.r.t. t

du d
= —=—(cost)
dt dt
du .
> —=—8Int--------mmmm
dt
and t = 3x

differentiate both sides w.r.t. x
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dt d

a = E(:SX)

dt
e (111)
Thus,
ay _dy du at

dx du dt dx
On using eq (1), (11) and (ii1), we get

1 4
—mx —s1nt)><3

3

2+v/cos3x’

(— sin 3x)

(- u=costandt=3x)

sin 3x

"\/cos 3x

. ay
'.dx

Q19
f(x) = Vsin2x
Let y =/sin2x, and t = 2x
Now,

y = Vsint
Letsint=u
=y=u
differentiate both sides w.r.t. u
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dy _ d 53

du du( )

ay_1 o3
du 3u (1)

Now, u=sint

differentiate both sides w.r.t. t

du d,B .

i E(sm t)
> — =COSt---————— e ——————— (11)
and t = 2x

differentiate both sides w.r.t. x

dt d
= a = E(2X)

dt .
= = - (111)
Thus,
dy dy du dt

On using eq (1), (11) and (ii1), we get

u?? x (cos t) x 2

sin"?32x.cos 2x

win wilk

(u=sintand t = 2x)

. ay 2 cos2x

Y dx 3'sin2/32x
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Q20
f(x) =1+ cot x

Lety=v1+ cotx,andt=1+ cotx
Now,

y =t
differentiate both sides w.r.t. t

ay _ 4a p
= dt(t )

dt
4y _ 11 SN N
at 2

Now, t=1 + cot x

differentiate both sides w.r.t. x
dt d

= —=—(1 + cot x)
dx dx
dt d d
— = + =
= — dx(l) dx(cot X)
d
= & — () = C0SEC? Xommmmmmmmmmmmmmmmmeeeee
dx
Thus,
dy dy dt

On using eq (1) and (11), we get

1
- Eu'm x (— cosec? x)
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= %(1 + cot x)?(—cosec?x)

.dy 1 cosec*x
T dx 2'V1+cot x
Q21

1
f(x) = cosec? =

1 1
—_— 3 JE— —_— —
Lety = cosec’ —, and t =

Now,

y = cosec’ t
Let cosect=u
>y=u’

differentiate both sides w.r.t. u

=L == (3
du du )
d
z—y—3u2 ___________________________________
du

Now, u = cosec t

differentiate both sides w.r.t. t
du d

= — = —(cosec t)
dt dt
du
= — = —cosec t.cot t-------—--mmmmmmmo -
dt
1
and t=—
X
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differentiate both sides w.r.t. x

at _ d -

dx B dx(X )

d
= d—; iy G —— (iii)
Thus,
dy dy du dt

L = I =

dx du dt dx
On using eq (1), (11) and (ii1), we get

= 312 X (— cosec t.cot t) (— 2X’3)

= — 6x73.cosec’ = (— cosec — cot —)
(u=cosectandt= —)

1 1
s == =6x7.cosec’ —.cot =
dx x x

Q22
f(x) = Vsinx3
Let y =Vsinx3, and t = x3
Now,

sint
Letsint=u
= y=+u

differentiate both sides w.r.t. u
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dy _ d

E_du(\/a)

A
E_Z\/E (1)

Now, u=sint

differentiate both sides w.r.t. t
du d

= E=E(sm t)
> — =COS t-—————— = (11)
and t = x>

differentiate both sides w.r.t. x

dt _ d, 3
= —dx(x)

dx
T — (it
Thus,
dy _dy du dt

dx du dt dx

On using eq (1), (11) and (ii1), we get

=% x (cos t) x 3x?

3x

2Vsin x3°

2
(cos x%)

(* u=sintand t = x%)

dy 3 o cosx?

Y dx 27 "+sinx3
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Q23
f(x) =Vxsinx
Let y =Vxsinx, and t = X.sinx

Now,
y =+t
differentiate both sides w.r.t. t
E = —(\/_ t)
ay _ 1
dt 2T R T

and t = X.sinx

differentiate both sides w.r.t. x
dt

=—= —(X SINX)
dt : . d
—_ = Y— + —
= — de(smx) Sdex(X)

dt :
= — = X.COSX T SINX---======mm=mmmmmmmommeme e
dx

Thus,
dy dy dt

dx dt dx

On using eq (1) and (11), we get

1
=— —
RN (X.cosx + sinx)
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. dy _ x.cosx+sinx ( t=x sinx)
T dx 2Vx.sinx . '
Q24

f(x) = cot\x
Let y =V cotvx, and u = cot v/x

Now,
y=+u
= y=+u
differentiate both sides w.r.t. u
dy _ d
E N du(\/ﬂ)
dy _ 1. e
E - W (1)
Now, u = cot Vx
Lett= \/E
=> u=cott

differentiate both sides w.r.t. t

u d
— = (cott)
du . 2 ..
= — = — COSEC” frmmmmmmmmmm oo (11)
dt
and t =x

differentiate both sides w.r.t. u

\ edanti,
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dy _ d
du B du(\/})
A
du 2vx (1)
Thus,
dy dy du dt

dx du dt dx

On using eq (1), (11) and (ii1), we get

— — x (— cosec? t) X —
2Vu 2Vx
1

1 2 [
X (— cosec X)X —
24/ cotV/x ( ) 2/x

(~u=cottandt=+/x)

_dy _ —cosec? \/E)
dx 4+/x+/ cotVx

Q25
f(x) = cot’x?

Lety=co’x? and t = x?

Now,

y =cot’ t
Letcott=u
>y=u’

differentiate both sides w.r.t. u
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dy _ 4d 3
du du( )

= &Y e (1)
du

Now,u=cott

differentiate both sides w.r.t. t

du d

= —=—(cott)
d g
S ——— (ii)
dt
and t = x?

differentiate both sides w.r.t. x

dt _d, ,
= —dx(x)

dx
dt
:_=2X -------------------------------------- 111
dx ( )
Thus,
dy dy du dt

dx - du dt dx
On using eq (1), (11) and (ii1), we get
= 3u? x (- cosec? t) X 2x

. a4y

s = —6x.cot?x?.cosec’x? (~ u=cot tand t = x?)

Q26
f(x) = cos(sinvax + b)
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Let y = cos(sinvax + b), t =sinvax + b, u=+vax + b)

andw=ax+b
Now,
y =cost

differentiate both sides w.r.t. t

dy d
== —(cos t)

dt dt
- . (1)

Now, t=sinu

differentiate both sides w.r.t. u

t :
= E(sm u)
= —— = COS Urmmmmmmmmmmm oo oo (11)
Now, u=+vw
differentiate both sides w.r.t. w
du d
du 1
N —— (i11)

Andw=ax+b

differentiate both sides w.r.t. x

d d
== =—"(ax+b)
dx dx
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dy dy _dt du dw
= X X — X
dx dt du dw dx

On using eq (1), (11), (1i1) and (1v), we get

= (—sin t)x(cos u)X(#W)X(a)

= (—sin.(sinvax + b))x(cos Vax + b)x(5 @)X(a)
(“t=smnvax + b,u=+vax + b and w = ax + b)
W4 (sin(sinvax + b)).(cos Vax + b)

dx 2JVax+b

Q27
f(x) = \/cosec(x3 + 1)

Lety= \/cosec(x3 + 1), t=cosec(x’* + 1) andu=x>+1

Now,
y =+t
=S y=A/t

differentiate both sides w.r.t. t
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dy _ d

E_du(\/?)

ay _ +
E_Z\/? (1)

Now, t = cosec u

differentiate both sides w.r.t. u
dt

= _—=— (cosec u)
dt .
= — = — COSEC U.COt Um=-mmmmmmmmmmmmmmmm oo (11)
du

Now,u=x>+1

differentiate both sides w.r.t. x

du
—=—(x"+
= — (X 1)
du _ 2
= — 3x (111)
Thus,
dy dy dt du

L =2 I x =

dx dt du dx

On using eq (1), (11) and (ii1), we get

1
= — X (- cosec u.cot u) x 3x?

24/t
= —3% (cosec (x’+ 1).cot (x*+ 1))
2 /cosec(x3+1) .
(v t=cosec(x*+ 1)andu=x>+1)
N 3 :
ity et ~Jcosec (x3 + 1).cot(x*+ 1)
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Q28

f(x) = sin 5x.cos 3x
Let y = sin 5x.cos 3x

Multiplying Numerator and denominator by 2
=>y= %X 2sin 5x.cos 3x
=>y= %x {sin (5x+3x) + sin(5x — 3x)}
(*+ 2sin a.cos b = sin(a+b) + sin(a — b))
= y = [sin (8x) + sin(2x)]

differentiating both sides w.r.t. x

dy_ 41 -
== [2><(sm 8x + sin 2x)]

dy _1:d 4
=== [dx(sm 8x) + dx(s1n2x)]
12 [8cos 8x + 2cos 2x]

dx 2

d
d—z = 4cos &x + cos 2x

Q29

f(x) = sin 2x.sin X

Let y = sin 2x.sin X

Multiplying Numerator and denominator by 2

1 : :
=y =X 2sin 2x.s1n X
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>y= %X {cos (2x — X) — cos(2x + x)}
("~ 2sin a.sin b = cos(a — b) — cos(a + b))
=>y= %x [cos (X) — cos(3x)]

differentiating both sides w.r.t. x

dy _ a1 _
= ——=— [2><(cos X — c0s 3x)]
dy _1rd S
=== [dx(cos X) dx(cos 3x)]
dy _ 1. . A
=== [(—sin x) — (—3sin 3x)]
22— 36in 3x — Ssin x
dx 2 2
Q30

f(x) = cos 4x.cos 2x
Let y = cos 4x.cos 2x

Multiplying Numerator and denominator by 2

=>y= %X 2cos 4x.cos 2x
=>y= %x {cos (4x + 2x) + cos(4x — 2x)}
(*+ 2cos a.cos b = cos(a + b) + cos(a — b))
=>y= %X [cos (6X) + cos (2xX)]
differentiating both sides w.r.t. x
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dy d (1
=X -Z [=*(cos 6x + cos 2x)]
dx dx -2

ay _1rd a
== [dx(cos 6x) + dx(cos 2x)]

= % = 2 [(6sin 6x) + (-2sin 2x)]

A 3sin 6X — sin 2X

dx
Q31

2
y = sm( _xz)
Lett= 1+x2
1—-x

=>y=sint

differentiating both sides w.r.t. t

d a, .
=2 = Z(sin t)
dt dt
d
=2 = COS t--——————
dt
1+x2
Now, t = —
—X

differentiating both sides w.r.t. x

dat 1+x2
=)
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ae _ (-2 +2%)-(1+ ) (1- %)

dx (1—x2)2

dt _ (1-x%)2x - (1+x?)(=2%)
dx (1—x2)2

_ at_ (1-x2)(0+2x) — (1+ x2)(0—2x)

dx (1-x2)2

dt _ (2x-2x%)+ (2x + 2x3)

dx (1—x2)2
dt 4x
dx (1—-x?2)?
Thus,
_ay, a

dx dt dx

On using eq (1) and (11), we get

dy

—= = (08 t X ———

dx (1—x4)

dy  4x 1+x2

o = .COS
dx (1-x2)2 1—x2

Q32

_sinx + x?

cot2x
differentiating both sides w.r.t. x

at _ d sinx+x2)
dx dx cot2x
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d . 5 . o d
dt _ (cot Zx)a(smx + x2)—(sinx+ x )E(coth)

dx (cot2x)?

dt _ (cot2x)(cosx+2x) — (sinx+ x?)(—2cosec?2x)
dx cot?2x

dt _ (cosx.cot2x + 2x.cot2x) n (sinx+ x2)(2cosec?2x)

dx cot?2x cot?2x

, 2 2
dt _ (cosx.cot2x + 2x.cot2x) " (sinx+ x )(sinZZx)

dx cot?2x cos?2x
sin22x
dt _ (2x+ cosx) 2(sinx+ x?)
dx cot 2x cos?2x
dt

s —=tan2x.(2x + cos x) + 2sec?2x(sin x + x?)

Q33
LAy o _
To prove: — Ty T 1=0

. cos x—Sin x
Given: y =———
cos x+sinx

cos x—Sin x
Proof: Y= ——— =

cos x+sin x

dividing numerator and denominator in RHS by cos x

cosx Ssinx

— COSX COS X
= Y = cosx sinx
COS X COS X
1-—-tanx
: y — —_—
1+tanx
tany — tanx m_
=y= v tan — =
y 1+tan%.tanx ( 4 )
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=y anf e
differentiating both sides w.r.t. x

= o = lan( )]

= % = secz(% —x)(0-1)

= % - —secz(z —X)

On putting the y and — 1n + y2+1=0, we get

—secz( —X) + tan? ( ~-x)+1=0

= —secz(% —Xx) + sec2(z —x)=0 (= 1+tan? A =sec? A)
=0=0

LHS = RHS

Hence Proved

Q34
ay

LY _ cec2(Z
To prove: = sec (4 X)

. cos x+sinx
Given: y =——

cos x—sSinx

cos x+sin x

Proof: y =

cos x—Sinx

dividing numerator and denominator in RHS by cos x
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cosx  sinx

COSX COSX
cosx sinx

COSX COsXx

S>y=

1+ tanx
: y — —_—
1-—-tanx

tan§+ tanx

=>y= (v tan%=1)

1- tan%.tanx

tanA + tan B
1— tan A.tan B

=y =tan(; + x) (~ tan (A +B) =

)

differentiating both sides w.r.t. x

dy dy T
= =7 —+
= = [tan(4 X)]

W — sec2(®
= —~ =sec (4+X)(0+ 1)

d
= X =sec’(> +x)
dx 4

Hence proved

Exercise — 10D
Q1

— COSX

f(x) = sin™ { |~}

1—cosx

Lety=sin"{ —
2sin2Z

=y =sin!{ TZ} (+ cos A = 2sin” 3)
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- 1. X
=y =sin’'sin 5

o a2

v _1

dx 2
Q2

_ -1, Sinx
f(X) tan (1+cosx)

_ -1, Sinx
Lety tag (1+cosx)

2 sinx cosx
2 2

= v = tan’!
y { 2c052§

\ edanti,

(1 + cos A =2cos? g and sin 2A = 2sin A cos A)

! sin;ﬁ
= = LD JES—
y tan {COS 32—6}

= y = tan’! {tan g}
: = f
Y73

differentiate both sides w.r.t. x
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v _1
dx 2
Q3
. 1,1+ cosx
f(x) = cot™'( . )
_ _1,/1+cosx
Lety =cot™( . )
. ZCOSZE
=V = )
y=¢o {Zsmzcos }

(1 + cos A =2cos? g and sin 2A = 2sin A cos A)

COS—

= y = cot’ { }

= y = cot! {cot g}

=2y =

N R

differentiate both sides w.r.t. x

ay _ 4 f)
dx dx 2
LAy _1
o dx 2
Q4
_ -1 1+ cosx
f(x) = cot™( — COSx)
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1+ cosx

Let v = cot’!
y ( 1-— cos x)
1 1+ cosx 1+ cosx
=y =cot™(
1—cosx 1-— cosx
) (1+ cos x)?2
= v = cot’!
y ( 1-— cos? x )
) (1+ cos x)?2
= v = cot’!
y | omzg )
oy = Cot_1(1+ cosx)
y sin x
¢ 2 cos? 5
=V =cCcot
y {2 smzcos }

\ edanti,

(+ 1 + cos A =2cos? g and sin 2A = 2sin A cos A)

S_

=y =cot'{—2 3

=y = cot'!{cot g}
X

ﬁyZE

differentiate both sides w.r.t. X
day _ a4 f)
dx dx "2

. dy 1

“dx 2
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Q5
_ .1,€0sx+sinx
f(X) tan (cosx—sinx)
_ .1,€0Sx+sinx
Lety tan (cosx—sinx)

Dividing numerator and denominator by cos x

cosx , Sinx

=y = tan’ (g2
COSX_COSX

_ .1,1+ tanx
= y tan (1 = tanx)
I tan+ tanx —- 4

y = tan (1—tan%.tanx) (- an4_ )
] . tanA + tanB
=y = tan l(tan(z + X)) (+ tan (A + B) = 1— tan A.tan B)
T

=—+

= Yy 2 X

differentiate both sides w.r.t. x

dx dx 4
LAY
o dx
Qo6
_ -1,€0S x—sinx
f(X) cot (cosx+sinx)
_ -1,€0S x—sinx
y cot (cosx+sinx)

dividing numerator and denominator in RHS by cos x
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cosx Sinx

_ -1,cosx ~ cosx
= y_COt CcoS X +sinx
COSX COSX
— tanx
= v = cot’!
Y= ( 1+tanx )
¢l tan——tanx ¢ T |
=y =2CO0 v tan — =
Y= (1+tan tanx) ( 4 )

>y= cot‘l(tan(% —X)) (v tan (A — B) =

=y = cot(cot(z — (. — X))
Sy= cot‘l(cot(% + X))
=>y=G+ %)

differentiate both sides w.r.t. x

d d
@ay_ar _|_ )
dx dx 4
dy
) dx
Q7
14+ cos 3x
f(x) = cot’!
( ) ( 1— cos 3x)
1+ cos 3x
Let v = cot’!
y ( 1— cos 3x)
1+ cos 3x 14 cos 3x
=y = cot’!( )
1— cos 3x 1—cos 3x
Class XlI www.vedantu.com
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2
=y =cot 1(\/(1+ cosBx)

1— cos? 3x

(1+ cos 3x)2
= v = cot’!
Y= (\/ sin? 3x
1+ cos3x
= y = cot’ |(————=
y ( sin 3x )
] 2 cosz3—
2 Sll‘l?COS—

\ edanti,

(+ 1 + cos A =2cos? g and sin 2A = 2sin A cos A)

differentiate both sides w.r.t. x

d 3x
E =—(5)
LAy _3
dx 2
Q8
1+tan?x
f(x) = sec”! ()
) 1+tan?x
Lety =sec (1 —E )
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Dividing numerator and denominator by 1+ tan® x

1+tan

oy = sec (s
1+tan?x
_ 4, 1 y =1—tan2 A
= y=sec (cos Zx) ( cos 2A 1+tan2A)
= y = sec”'(sec 2x)
=y =2X
differentiate both sides w.r.t. X
ﬁa——@)
o =2
dx
Q9
. o1,.1- tan®x
f(X) - S (1+tan2 )
. o1,1- tan®x
Lety =sin (1+tan2 )
i . =1—tan2 A
= y = sin"'(cos 2X) (+ cos 2A —1+tan2A)

>vy= sin-l(sin(g — 2x)

:y=§—2x

differentiate both sides w.r.t. x

d
:—y————Zx)
dx dx "2

\ edanti,
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Q e
dx
Q10
_ 1, 1+tan?x
f(x) = cosec (—Zmnx )
1+tan’x

Lety = cosec™(

)

Dividing numerator and denominator by 1+ tan® x

2tanx

1+tan

_ -1 1+tan2
= y cosec ( 2tanx
1+tanx
1 ; 2tan A
_ -1 .
= y = CcOSecC v sin 2A =—m4M8—
y (sin Zx) ( 1+tan2A)

= y = cosec (cosec 2x)
=y =2X

differentiate both sides w.r.t. x

E‘_(Z X)

Q11
f(x) = cot'!(cosec x + cot x)
Lety= cot‘l(cosec X + cot X)

sinx sin x)
Class XlI www.vedantu.com RS Aggarwal Solutions
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_ _1,/1+cosx
= y =cot( . )
. ZCOSZE

=y =cot (—=—==)

Zsin;—c cos’z—c
(+ 1+ cos A =2cos? g and sin 2A = 2sin A cos A)

1 COS%
=>y=cot'(—%
Sll’lE

= y = cot!(cot g)

differentiate both sides w.r.t. x

Q12
f(x) = tan’!(cot x) + cot™!(tan x)
Let y = tan"!(cot x) + cot!(tan x)

=y = tan’(tan(Z — x)) + cot ! (cot(Z — X))

Sy=G-%)+G-%
=>y=T-2X

differentiate both sides w.r.t. x
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Q13
f(x) = sin'{v1 — x?}

Let x = cos 0 (i.e. 0 = cos'x)

= f(x) = sin'{V1 — cos? 0}
= f(x) = sin" {Vsin? 0}

= f(x) = sin’!{sin 0}

= f(x) = 0

Putting 0 = cos™'x

= f(x) = cos™'x

differentiating both sides w.r.t. x

> Y _d (cos'x)
dx dx

Lafx) 1

U odx 1—x2

Q14

f(x) = sin { |—}

Let x = cos 0 (i.e. 0 = cos'x)
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1—cos0O
2

) 2sin2d
= f(x) = sin’!{ / - 21

= f(x) = sin” {sin 2}

= f(x) = sin’!{

_9
= f(x) = x
Putting 0 = cos™'x
= f(x) = %cos‘lx
differentiating both sides w.r.t. x

df(x) _1d ;
= = -—(cos'x)
2 dx

dx
Cafe 1
U odx 2V1—x2
Q15

1+x

f(x) = cos{ —)

Let x = cos 0 (i.e. 0 = cos'x)

1+4+cosO
2

= f(x) = cos!{
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2c0522
= f(x) = cos!{ /—2 21

= f(x) = cos{cos g}
= f(x) = %
Putting 0 = cos™'x

= f(x) = %cos‘lx

differentiating both sides w.r.t. x

LY _14 (cos'x)
dx 2dx

Lafx) 1

U odx 2V1—x2

Q16

f(x) = cos ' {V1 — x?}

Let x = sin 0 (i.e. 0 = sin'x)

= f(x) = cos{V1 — sin? 8}
= f(x) = cos”' {Vcos? 6}

= f(x) = cos{cos 0}

= f(x) = 0

Putting 0 = sin”'x

= f(x) = sin'x
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differentiating both sides w.r.t. x

= PO _ 4Gy
dx dx

Car) 1

U odx 1—x2

Q17

f(x) = sin" {2xV1 — %2}

Let x = sin 0 (i.e. 0 = sin'x)

= f(x) = sin {2 sin B V1 — sin? 6}
= f(x) = sin"' {2sin 6 Vcos? 0}

= f(x) = sin"!{2sin 0.cos 0}

= f(x) = sin’!{sin 20}

= f(x) = 20

Putting 0 = sin”'x

= f(x) = 2sin’'x

differentiating both sides w.r.t. x

d d .
- YW _, (sin”'x)
dx dx
. df(x) 2
Uodx V1—x2
Q18
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f(x) = sin!(3x — 4x3)

Let x = sin 0 (i.e. 0 = sin”'x)
= f(x) = sin”!(3x — 4x%)

= f(x) = sin’!(3sin O — 4sin’ 0)
= f(x) = sin’!(sin 30)

= f(x) = sin’! {sin 30}

= f(x) = 30

Putting 0 = sin'x

= f(x) = 3sin’'x

differentiating both sides w.r.t. x

= YW 3 sm 1X)
dx

Lafx) _ 3

T odx 1—x2

Q19

f(x) = sin”' (1 — 2x%)

Let x = sin 0 (i.e. 0 = sin”'x)
= f(x) = sin”' (1 - 2x)

= f(x) = sin’!(1 — 2sin? 0)
= f(x) = sin’!(cos 20)

= f(x) = sin' {sin (g —20)}
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= f(x) = g —20
Putting 0 = sin”'x
= f(x) = g — 2sin'x

differentiating both sides w.r.t. x

- YW _ 34T _ yginlx)

dx dx 2
df(x) -2
Yodx Vi—x2
Q20

— e l(—2
f(x) = sec™( m)

Let x = sin 0 (i.e. 0 = sin'x)
1

— -1
= 1(x) = sec (F=9)
— qapl 1
= f(x) =sec™( m)
1
= f(x) = sec'l(COS o

= f(x) = sec’!(sec 0)
= f(x) =0

Putting 0 = sin”'x

= f(x) = sin’'x

differentiating both sides w.r.t. x
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= LD~ L (sin'x)
caf(x) _ 1
dx 1—x2
Q21
f(x) = tan’}(—=)
Vi-x2

Let x = sin 0 (i.e. 0 = sin'x)
sin 6 )
Vv1-sinZ 0

sin O

Vcos? 9)

= f(x) = tan’!(

= f(x) = tan’!(

sin O

= f(x) = tan‘l(COS e)

= f(x) = tan"!(tan 0)
= f(x) =0

Putting 0 = sin”'x

= f(x) = sin'x

differentiating both sides w.r.t. x

df (x d B .
ENZACH (sin”'x)
dx dx
Jdfx) 1
U odx V1—x2
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Q22

f(x) = tan (=)

Let x = sin 0 (i.e. 0 = sin”'x)

sin O

= f(X) - tan-1(1+ V1-sin? 9)

sin O

: e -1 —_—
fx) = tan” ( Veos7s)
_ -1, Sin®
= f(x) = tan (1+ p— 9)
. 0 0
2 SIn—CcoSs—

= f(x) = tan” (—252)
C
2

= f(x) = tan” (tan 2)
= f(x) = %
Putting 0 = sin”'x

1.
= f(x) = Esm'lx

differentiating both sides w.r.t. x

df(x) 1d, . _
- U _1 (sin’'x)
dx 2dx
caf(x) 1
U odx 2V1—x2
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f(x) = cot' (=)
Let x = sin 0 (i.e. 0 = sin”'x)
V1-sin20
— -1
= f(X) = cot™( s )
vV cos2 0
— -1
= f(X) = cot™( - )
. .1,€0s 6
= f(x) = cot (Sirl e)
= f(x) = cot!(cot 0)

> f(x) =6
Putting 0 = sin”'x
= f(x) = sin’'x

differentiating both sides w.r.t. x

- Y9 _ 2 (Ginx)
dx dx
caf(x) _ 1
U odx 1—x2
Q24
— -1 1
f(x) = sec’l ()

Let x = sin 0 (i.e. 0 = sin”'x)

= f(x) = sec'l(l_ZSinZG)
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= f(x) = sec'l(cos ” e)

= f(x) = sec’!(sec 20)
= f(x) =0

Putting 0 = sin”'x

= f(x) = sin’'x

differentiating both sides w.r.t. x

= D _ 4 (Gnly)
dx dx
caf(x) _ 1
T odx 1—x2
Q25
g 1
f(x) = sin™'( m)

Let x = cot 0 (i.e. 0 = cot'x)

1
V1+cot? 9)

1
Vcosec? 9)

)

= f(x) = sin’!(

= f(x) = sin’!(

= f(x) = sin‘l(COSeC -

= f(x) = sin’!(sin 0)
= f(x) =0
Putting 0 = cot™'x

= f(x) = cot’'x
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differentiating both sides w.r.t. x

> Y _d (cot'x)
dx dx

Cdf@ 1

U odx 1+x2

Q26

1+x

— S Vanlliiad
f(x) = tan (1_x)
Let x = tan 0 (i.e. 0 = tan"'x)

)

tan%+tan 0

1+tan©
1-tan©

= f(x) = tan’!(

= = tan’!
f(X) e (1—tan%tan9

= f(x) = tan‘l(tan(% +0))
= f(x) = % +0

Putting 0 = tan"'x

= f(x) = f + tan'x

differentiating both sides w.r.t. x

df(x) d (n) d q
ﬁ = e [ — —_—
dx dx \4 T dx(tan X)
cdf(x) 1
Uodx 1+x2
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Q27
f(x) = cot ()

Let x = tan 0 (i.e. 0 = tan"'x)

_ .1,1+tan®
= f(x) = cot (1—tan e)
! tanZ+tan 0
= f(x) = cot™ (—= )

1—tan§ tan 0
_ -1 T T
= f(x) = cot™ {cot ( 5 (Z +0))}
= f(x)=--0
Putting 0 = tan™'x
= f(x) = % — tan"'x

differentiating both sides w.r.t. x

A _d (my d
= Tax dx (4) T dx(tan X)
caf(x) _ 1
T odx 14+x2
Q28
_ 1,3x—x3
f(x) = tan' (25
Let x = tan 0 (i.e. 0 = tan"'x)

3tan 0—tan30

= f(x) = tan’l( Py

)
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= f(x) = tan’!(tan 30)
= f(x) = 30

Putting 0 = tan"'x

= f(x) = tan"'x

differentiating both sides w.r.t. x

> Y _ 44 (tan™'x)

dx dx
caf(x) __3
Uodx 1+x2
Q29

2
f(x) = cosec'l(l;r: )
Let x = tan 0 (i.e. 0 = tan"'x)
1 1+tan?0

= f(x) = tan’)( 2;‘29 )

= f(x) = tan!(tan 20)
= f(x) = 20

Putting 0 = tan"'x

= f(x) = tan"'x

differentiating both sides w.r.t. x

= d]; ix) = 2ddx(tan'lx)
caf(x) _ 2
dx 1+x2
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Q30
f(x) = sec’ (1+x )

Let x = tan 0 (i.e. 0 = tan"'x)
= f(x) = sec'l(iizzzg)

dividing numerator and denominator by 1 + tan’ 0

1+tan?0
_ 1714t 6
= f(x) = sec™ (= tZZZe)
1+tan20e
—= '1 1
= f(X) = sec (COS . e)
= f(x) = sec’!(sec 20)

= f(x) =20

Putting 0 = tan™'x

= f(x) = tan’'x

differentiating both sides w.r.t. x

S Y _,d (tan'x)
dx

dx
cdf(x) 2
"odx 1+x2
Q31

oy 1
f(x) = sin (m)

Let x = cot 0 (i.e. 0 = cot'x)
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i 1

= f(x) =sin (—m)
i 1

= f(x) = sin"( m)

= f(X) N Sin-l(cosec 9)

= f(x) = sin’!(sin 0)
= f(x) =0

Putting 0 = cot™'x
= f(x) = cot’'x

differentiating both sides w.r.t. x

> Y _4 (cot'x)
dx dx
Ldf) 1
odx 1+x2
Q32
_ -1 x2+1
fx) = sec’'(55)
) 1+ x2
= f(x) = sec’!(— —)

_ B 1/ 1+ xz
= f(x) =m —sec”'( 1—x2)
Let x = tan 0 (i.e. 0 = tan"'x)

_ 1, 1+tan?8
= f(x) = — sec (1_wm2 e)

dividing numerator and denominator by 1 + tan’ 0
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1+tan?0
— -lo1+t 9
= f(x) =7 —sec” (= tZZZe)
1+tan?0
= — -1 1
= f(X) = — sec (COS . e)
= f(x) = m — sec”!(sec 20)

= f(x) = — 20
Putting 0 = tan™'x
= f(x) = tan’'x

differentiating both sides w.r.t. x

YW _d Zi(tan'lx)
dx dx dx
caf(x) _ 2
odx 1+x2
Q33
_ L, 1-x2n
f(x) = cos (1+x2n)
Let x" = tan 0 (i.e. 0 = tan'x")
_ 1,1-tan? O
= 1(x) = cos (1+tan29)
dividing numerator and denominator by 1 + tan® 0
_ 1, 1-tan?8
= 1(x) = cos (1+tan29)
= f(x) = cos!(cos 20)

= f(x) = 20
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Putting 0 = tan™'x"
= f(x) = tan’'x"

differentiating both sides w.r.t. x

- Y _,4 (tan"'x™)
dx dx
L df(x) _ -2n xn—1
Uodx 1+x2n
Q34
= -1 X
f(x) = tan™'( m)

Let x = a.sin 0 (i.e. 0 = sin"'5)
a

asin 0

= f(X) - tan-l(\/az—azsinze)

dividing numerator and denominator by 1 + tan” 0

a sin 0

.

= f(X) = tan (\/az(l—sinze))
_ - asin®©

= f(x) = tan (——a 20 29))
. .1,asin®

= f(x) =tan (a s e)

= f(x) = tan’!(tan 0)

= f(x) = 0
Putting 6 = sin‘%

= f(x) =sin"'>
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differentiating both sides w.r.t. x

N df(x) _ d, . _12)

dx dx\Sln a
LY@ 1
a1y
a® _ 1
T odx va2—-x2
Q35

f(x) = sin'!(2axV1 — a?x?)

Let ax = sin 0 (i.e. 0 = sin"'ax)

= f(x) = sin’(25inBV1 — sin20)
= f(x) = sin’!(2.sin 0.cos 0)

= f(x) = sin!(sin 20)

= f(x) = 20

Putting 0 = sin'ax

= f(x) = sin’lax

differentiating both sides w.r.t. x

d d .

> Yy (sin'ax)

dx dx
N af(x) 2a

dx J1—(ax)?
caf(x) 2a
Uodx Vi—a?x?
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Q36
f(x) = tan”! (FFEE

Let ax = tan 0 (i.e. 0 = tan"'ax)
\/1+tan29—1)

tan O

)

= f(x) = tan’!(

secO-1
tan O

= f(x) = tan!(

1
— -1,/ cos 9
= f(x) =tan" (55—
cos 0

1-cos©

= f(x) = tan’!(

)

2 sinzg
= f(x) = tan" (——5—5)
251n5 cosE

sin O

= f(x) = tan" 1( e)

= f(x) = tan’!(tan E)

= f(x) =

N|D

Putting 0 = tan"'ax
= f(x) = %tan‘lax

differentiating both sides w.r.t. x

df (x 1d
S Y@ _1d
dx 2dx
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caf(x) _ a
Todx 2(1-(ax)?)

Q37
f(x) = sin’!(

xZ

)

at+x4
2

Letx?=a’cot0 (i.e. 0 = cot'lx—z)
a

a?cotO

= ) = sin" (o)
= f(x) = sin’l( Jaf(zlio;eﬁe))
= f(x) = sin’!( \/af(zczzteg‘*@))
= f(x) = sin‘l(%)

. 0
= f(x) = s1n'1(:i): .

xsin 0)
= f(x) = sin"!(cos 0)
= f(x) = sin!(sin (g —0))

= f(x)=--0
2
Putting 0 = cot'l%
_ T ol
= f(x) =5 —cot'—

differentiating both sides w.r.t. x
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N df(x) _ 2x _
W a2a+(5)?)

cadf() _ 2a’x

dx a*+x*
Q38
ol e?*+1
f(x) = tan"!(0)
1+e?*
= f(x) = tan’ (= =53)
1+e?*
= f(x) = —tan” ()

Let e** =tan 0 (i.e. 0 = tan''e?)
1+tan 9)
1-tan©
= f(x) = 1 tan%+tan9
(X) ~ —tan (1—tan% tan O

= f(x) = —tan’!(

= f(x) = —tan-l(tan(f +0))

= f(x)=——-0

Ll

Putting 0 = tan"'e*

= f(x) = ——= — tan"le*

Ll

differentiating both sides w.r.t. x
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df (x d T
= fe) _ (—— — tan"'e?)
dx dx 4
df (x 202X
L@

dx 1+(e2%)2

Cdf(x)  —2e?*
T odx 1+e?x

Q39
f(x) = cos1(2x) + 2cos (V1 — 4x?)
Let 2x = cos 0 (i.e. 0 = cos'(2x)

= f(x) = cos™!(cos ) + 2cos' (V1 — cos20)

= f(x) = 0 + 2cos’!(sin 0)

= f(x)=0+ 2cos‘1(cos(§ —0)
= f(x)=e+z(§—e)
=>f(x)=0+m—26

= f(x) =1 -0

Putting 0 = cos™'(2x)

= f(x) = — cos!(2x)

differentiating both sides w.r.t. x

df(.X') d [ -1
= = —
oot (LB U S (2x))
N af(x) 2
dx J1—(2x)2
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Lafx) 2
odx V1—4x2
Q40

_ -1 X—X
f(x) = tan (1+x3 )

= f(x) = tan’!(

= f(x) = tan"'Vx — tan"'x
differentiating both sides w.r.t. x

df(x) _ d . .-
= == =—(tan Vx — tan'x)

df(x) _ 1 I 1
dx  14(Vx)? 2Vx  14x2

. df(x)= 1 1
odx 2Vx(14x)  1+x2

Q42
_ o VatVx
f(x) = tan (1_ \/ﬁ)

= f(x) = tan"'Va + tan"'\x

differentiating both sides w.r.t. x
- Y _d (tan"'Va + tan'Vx)
dx dx

N df(x) _ 1 1
dx  1+(vx)" 2Vx
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Laf(x) _ 1
U odx 2vx(1+x)

Q43
f(x) = tan’!(

3—2x
1+6x

)
= f(x) = tan!3 — tan"12x

differentiating both sides w.r.t. x

- Y _d (tan'3 — tan™'2x)
dx dx
df(x) _ 1
= dx 0-— 1+(2x)2"°
dfG) =2

dx (1+4x2)

Q44
. -1 5x
f(x) = tan (——)
. .1, 3x+2x
= f(x) = tan (1_3x_2x)

Let 3x =tan A (i.e. A = tan"'3x)
and 2x = tan B (i.e. B = tan"'2x)

)
= f(x) = tan’!(tan (A + B))
= f(x) = (A + B)

tanA+tanB

= f(X) - tan-l(l—tanA.tanB
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Put back value of A and B in above equation,
= f(x) = tan"!3x + tan"12x

differentiating both sides w.r.t. x

> Y _ 4 (tan"'3x + tan"!2x)
dx dx
daf(x) 1 1
= Tax 1+(3x)2 " i 1+(2x)2 "
Ldf(x) _ 3 2

dx (149x2) = (1+4x2?)

Q45
_ -1 2x
f(x) = tan (1+15x2)
_ -1, 5x—3x
= f(X) ! (1+5x.3x)

= f(x) = tan’'5x — tan"'3x

differentiating both sides w.r.t. x

- Y _ d (tan™'5x + tan™'3x)
dx dx
df(x) 1 1
= Tax 1+(5x)2" " 1+(3x)2"
cdf(x) _ 5 3

dx (1+25x2) B (1+9x2)

Q46
dy 1
To prove: — =
p dx 1+x2
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ax—b
a+bx

Given: y = tan™!(

)

dividing numerator and denominator by a,
ax—b
= Y= tan-l(afbx)

a

Sy - )
Y 1+§.x

b
= y = tan’'x — tan’! -

differentiating both sides w.r.t. x

d d b
o Y@ (tan'x — tan’'=)
dx dx a
df(x) _ 1
= dx 1+(x)2
cdf(x) _ 1
T odx 1+x2

Hence, Proved

Q47
dy 4
To show: —= = —
dx 1+x
) ) 2x 1+x2
Given: y = sin’! + sec’!
y (1+x2) (1—x2)

Let x = tan 0 (i.e. 0 = tan™! X)

2tan 0 1+tan? 0

il -1
=Yy=sm (1+tan2 e) SeC (1—tan2 9)
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= y = sin’!(sin 20) + sec!(sec 20)
=>y=20+20

=y =40

Putting 0 = tan’'(x)

= f(x) = 4tan’'(x)

differentiating both sides w.r.t. x

df(.X') — d [ -1
= — dx\4tan (x))
Lafx) 4
odx 14+x2
Q48

d
To show: =2 =0
dx
Given: y = sec’ (22) + sin!C=)
) x—1 x+1
. X+l . 1,Xx—1
= il i
= y = COS (x—l) sin (x+1)

Sy=

NS

differentiating both sides w.r.t. x

N df (x) _a /n)

dx dxkg
daf(x)
=0
dx
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Q49
dy b

To show: T

x V1—x2
Given: y = sin{2tan! 1_—x)}
-y 1+x

Letx = cos 0 (i.e. 0 = cos™ x)

1-cos 0

= y = sin{2tan™!

)i

1+cos O

= y = sin{2tan’!

= y = sin{2tan’!(tan g)}
= y =sin 2 X g

= y=sin 0

Putting 0 = cos™'x

= f(x) = sin(cos'x)

differentiating both sides w.r.t. x

df(x) _ d, . 1
= dx\sm(cos X))

o Y —cos(cos™ x).
dx

1

1—-x2

L af(x) _ X

dx 1—-x2
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Q50
Lay 1
To Prove: I - e
V1+x—/1—x

Given: y = tan‘l{mwm}

Let x = cos 20 (i.e. 0 = %c:os‘1 X)

vV1+cos 26—/1—cos 26

-l
=Yy~ tan {V1+COSZG+V1—COSZG}
V2 cos?2 8-V2sin2 0
= v =tan’!
y = tan {\/2 cos2 0+V2 sin? 6}
vV2(cos 6—sin 0)
-l
=Yy~ tan {\/E(cos 0+sin 6)}
=y = tan_l{(cos 0—sin 9)}

(cos 8+sin 9)

Dividing numerator and denominator by cos 0

cos O—sin O

= y = tan-l{ cos 9

cos O+sin O
cos 0

_sine

— -1 cos 0

= Y= tan { sin ©
cos O

1-tan®
1+tan®

=y = tan'{

b

tanZ—tan®

= v =tan’!
y {1+tan§tan9

>y= tan‘l{tan% — 0}

:y=%— 0

Class XIllI www.vedantu.com

\ edantiL

RS Aggarwal Solutions




: 1
Putting 0 = Ecos'lx
_rm_ 1
= f(x) == —=cos™'x
4 2

differentiating both sides w.r.t. x

o Y& _d = — lcos‘lx)
dx dx 4 2
caf(x) _ 1
U odx 2V1—x2
Q51
. 2x+1
f(x) = sin (G
_ il 272
= f(x) = sin"( (zz)x)
Let 2*=tan 0 (i.e. 0 = tan! (2Y))
_ aianel 2tan 6
= f(X) Sl (1+tan2 9)

= f(x) = sin!(sin 20)
= f(x) = 20

Putting 0 = tan™'(2¥)
= f(x) = 2tan’'(2%)

differentiating both sides w.r.t. x

daf (x) — d ( -1Hx
= dx\2tan (2%)
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arG) 5 _ 1

= .
dx 1+(2%)2

2*log2

_df(x) _ 2'*¥log2
odx 1+4%
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