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Class XII : Maths
Chapter 5 : Continuity And Differentiability

Questions and Solutions | Exercise 5.3 - NCERT Books

Question 1:

@
Find dr ;
2x+3v=sinx

Answer

The given relationship is 2x+3 v =sinx
Differentiating this relationship with respect to x, we obtain

%{zﬁz};j:i(sm}

= i{ixh ;1{3}:}:{:05::

=243

dv
F_ cosx
dx

dv

= 3—’1 =gosx—-2
o

dy cosx-2

dy 3

Question 2:
@

Find gy :

2x+3y=siny

Answer

The given relationship is 2x+3p=siny

Differentiating this relationship with respect to x, we obtain
d d

2 +—3‘::iainv
< (2x) 2 (39) = (siny)
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ay dy . .
=243 —cosy Y [By using chain rule]
e ‘
g},:
= 2=(cosy-3)—
(cosy=3)—"
cdy 2
“dx cosy-3
Question 3:
Q
Find dx :

ax+by* =cosy
Answer
The given relationship is “* +hy” =cosy

Differentiating this relationship with respect to x, we obtain

d de o_dg
—[ﬂx)+a(by }:E(CUB}}

dx
d ;s i
hb—| v |=—/cosy ol 1
=a+ dx{y } dr{(:ﬂb}} (1)
d ;s dy . dy
—|y |=2y—= ——(cos y) =—sin y—- (2)
Using chain rule, we obtain ‘i‘f{ ) dv and dx dx

From (1) and (2), we obtain

a+b><2y£= -sin yﬁ
elx dy
.y
= (2by +sin E =g
v

Ldy _ -a

e 2by+siny

Question 4:

i
Find 4 :

Xy+y  =tanx+y
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Answer
The given relationship is ¥+ =t@anx+y

Differentiating this relationship with respect to x, we obtain

i(x_v+y2]=%{lmu+y)

clx

= :;(.r_v)+ {i(f )= i(lml x)+ E{V

= [L ;—;{x}+x.%}+ 2 y% =sec” x+ Z—*: [Using product rule and chain rule|
= y-l+x,%+"—'y%=sec‘x+%

::»(x+2y—l}%=seclx—y

cdy sec’x-—y

Tde (x+2y-1)

Question 5:

dy
Find v :
¥ +.T}-‘+Ip: =100
Answer
The given relationship is® %) =100

Differentiating this relationship with respect to x, we obtain

d o, oy d
d,r(x +xy+y )—dr{lﬂﬂ]

= —{xl } + i{xy} +i{y: ] =0 [Derivative of constant function is 0]
fres dx dx
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:>21+[1»‘- d [x]+x-@}+2vdﬁ
Tk dx Ty
:>21+1f-l+1-dv+2y@=ﬂ
’ ax o
dy
= 2x+y+(x+2y)—=0
y+(x+2y)
cdy 2x+y
Cdx x+2y
Question 6:
dy
Find @ :

Faxty+xt 4y =81

Answer

The given relationship is

.l=[:

[Using product rule and chain rule]

X +x'y+xyt +y =81

Differentiating this relationship with respect to x, we obtain

dy s 2 2 3
—{x +X VXY )=
dx

d

< (s1)

=
X

2 d 2
= 3x° +['VE{X- ]+

dx
::ar{x'J +2.1j;+3_v2)%
Cdy (320 +)7)

S dx (xg N 2.3’.]’4' 3,1‘:)

Question 7:

Q
Find @ :

' 2
sin” y+cosxy=m

Class XII MATH

n.dg . d d
E[r )* E[x_'v)"'d_{wz)*'ﬁ(y )
1d"' 3d d :\-d‘v"
x'—ﬂ';}+[}='E{x]+.~cg(_vz):|+3_v';=ﬂ

ye2x+x Q}+[f A+x- 2_19-?}3}2

=

X
2f'-‘_r‘r"_

0
dx

X

(3.1"'1 +2xy+ _1"’) =0
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Answer
in® v )=
The given relationship is '™ y+cosay=mn

Differentiating this relationship with respect to x, we obtain

o . 2 . o
E[sm y+ws:¢y]=g{n]

= %{S.In2 y]+%(msxy}=£} (1)
Using chain rule, we obtain
%[sin: ¥)=2sin y%{sin}') = Eﬂinyms_v% -(2)
ix[cus )= —sin.xyi{xy] = —sin xy[y%(x] +x%}
= —sin x_v{_v.l + x%} = —ysinxy — xsin l}'% .(3)

From (1), (2), and (3), we obtain
2sin ycos y 2 — ysinxy—xsinxy 2 =0
de - dx

= {2 sin y cos v —xsin W)ﬂ = ysinxy

: . d .
= (sin 2y - xsin xy}d;v = ysin xy
X

Cdy _ ysinxy
Cdy sin2y—xsinxy

Question 8:
b
Find @ :
sin” x+cos” y=1
Answer
The given relationship is sin” x+cos” y =1

Differentiating this relationship with respect to x, we obtain
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1

=3 %(sinzx] +%(c¢:}sz _y] =0

E{sin" x +cos’ _V} = E{

= Zsinx-i{sinx]+ 2cos y- d (cosy)=0
X X

= 251'11xcnsx+2cnsy[—siny}._y -0
¢
= sinix—sinjyﬁz 0
e
_dy  sin2x

Cdr sin2y

Question 9:

aj.‘

Find ¢ :

) .( 2x ]
+=sin -
’ 1+ x°

Answer

. 2x
The given relationship is ¥ = 5in '( - ]

l+x°
. _,( 2x ]
¥ =sin -
l+x°

. 2x
= s§iny = -
l+x°

Differentiating this relationship with respect to x, we obtain

T

dx 1+ x°
=5 COS }fﬁ:i( zx,] (]]
Ty ode\ 14 x°
2x u

The function, | +% | is of the form of V.

Therefore, by quotient rule, we obtain
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i( 2x )z[|+x3)_;—";{2x}—2x,i(|+x3]
(1+x3)r

dx
) (1+x7).2—2x-[0+2x] 242004y 2(1-x7)

(I+.'r")J 1 (1+x3)2 _(I+x3]2

]
1+ x°

-(2)

. 2x
sy = -
Also, 1+ x°
:bcosv—ﬁlu'l sin” y=,1- 1
l|| +x°
-2V :
|—x
fee) G)

From (1), (2), and (3), we obtain

1— d} 2{]—12}

I+x° dx (1+_r:)_
dy 2

== -
dv 1+x°

Question 10:

dy
Find b
]

(3}:—1‘
y=tan <X <

]
| 3r”]’ N NE)

Answer

Ix—x
The given relationship is y = tan | [ ] X : rj ]
-3y
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3x—x
= tany= 1
R (1)
3tan 2 —tan’ *
tan y = 3 ’ 3 (2)
It is known that, 1-3tan” 3

Comparing equations (1) and (2), we obtain
}J

X =tan=—
3

Differentiating this relationship with respect to x, we obtain

i{x} = i[tani]
dx dx 3

2 ' A
jl:geg‘iitij

3 del 3
:§1=S&3C:£~l-£
33 dv
; 3 3
ji: v v
dx sec’~  l+tan’ -
3 3
Ldy 3
Uy 1+x°
Question 11:
@
Find @ :
¥ = cos '[ _"C;J,{chcl
1+ x
X
Answer

The given relationship is,

Class X1l MATH www.esaral.com
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J = COS '[]_x,]
1+ x°

-

l—x°
= C08 ) = -
14 x
I—tan® 2 Iy
= 2 :] -
5 ¥ -
1+ tan~ - e

On comparing L.H.S. and R.H.S. of the above relationship, we obtain
tan 2 =X

Differentiating this relationship with respect to x, we obtain

et Ay d
sec” - [2] {r}

2 de\2) ar
ﬁ%@'ﬁxlﬁzl
2 dx
oy 2
= = -
dx sec? Y
2
’ 2
b2
dx |+tan'}
2
cdv ]
Ty 1+x°
Question 12:
dv
Find v :
" 1 I—,‘L'E
¥ =sin [ ,J,U{xe.:l
l+x~
Answer

! | [] ; x: ]
¥ =5 g
The given relationship is T
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= 1 ]_x:
V=5In S
[1+x‘]

1-x°

= siny= -
1+x°

Differentiating this relationship with respect to x, we obtain

4 )4 (15 )

dx

Using chain rule, we obtain
. oy

(siny)=cosy- b
Ay

(l+TJ (1+rz] I+x
. _ 2x d_p
_{F’m}] C14+x7 d (2)

_—2x—2x7 - 2x42x¢

(1+x:]2

i -.(3)

(l+x:]:

From (1), (2), and (3), we obtain

Class X1l MATH www.esaral.com
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2x dv _ —4x
I+ x* dr (l+x:):
dv -2
de 14x°

Alternate method
= 1 ]_x:
y=sIn -
1+ x°

1—x*

= siny= -
1+ x°

:>{l+x:)siny:l—x3

= (1+siny)x* =1-siny
. l=smmy
== nd
l+sin v
[ﬂm Y —sin Y ]3
) T2 T2
= x° = _
[ v y)'
cos— +sin
2 2
Voo ¥
cos— —sin
- = 2 2
L
CO5 <+ 51N
2 2
l—tan'v
== 2
| +tan 2
2
—x=tan[2-2
V42

Differentiating this relationship with respect to x, we obtain

Class X1l MATH www.esaral.com
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d 1+x

Question 13:

dy
Find @ :

o 2x
¥ =Cos —l,—l<x=l

1+ x°

Answer

y=cos [ - ]
The given relationship is I+x

| [ 27‘: ]
¥ = Cos -
’ l+x

2x
= Cos V= -
l+x

Differentiating this relationship with respect to x, we obtain

i[cusy}:i-( e ]

dx dv \ 1+

Wy d d s
o L.,;:(l-u--)ltir[z_r)_zj(.dx(]+x_)

dx (1+2)

Class X1l MATH www.esaral.com
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iy
dr (14x7)

1-x" dh —Z(I—JL ]
l+x dx (]+x)
ﬁ_ -2
dr  1+x
Question 14:
Find E
yzsin"(?xx.'l—x!), —%EI{E
Answer

v =sin"' [lhu'l -x ]
lationship is ’

¥ :sin"(ixw.l'l—x:]
= siny = 2xy/1-x°

Differentiating this relationship with respect to x, we obtain

Class X1l MATH www.esaral.com
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dy d Y T dx
cosy—=2 x—[\l'rl—x‘ +4l—x" —
T odx [ e J dx |

2 ; =2 .
= 1-51'11-_;-&:2 x L =X
dx 2 \J1-x7

1 —x°

= [1-42*(1 r]‘izzl'fi]

= J(1-2¢) %= 2| 22 J

- o) o

l-x
:::[1—1 2\ =2{]_2rﬁ ]
¢ 1—x°

dy 2

dx I—x*
Question 15:

&

Find @ :
p=sec ' 1 ch{i
' 2 -1) J2
Answer

£

|
v =sec '[ S ]
The given relationship is 2a -1

y =sec '[ J ]
’ 2x -1

Class X1l MATH www.esaral.com 14
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= SeC Y =——
2x° =1

= cos y=2x" -1

= 2x* =l+cosy

v
= 2x* =2cos’ =

2
= x= cos’]’;

Differentiating this relationship with respect to x, we obtain

£

dx dx 2
::>l=—sin£-i B
2 dvl 2
RSV
Sin}. 2 dx
2
P = -7
:;,%: 21_ 2
v 3"‘-%, 1-cos® >
= 2
dy_ 2
dr (1 — ¥

Class X1l MATH www.esaral.com 15
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