Class XII Chapter 5 - Continuity and Differentiability

Maths

dy
Find ¥
2x+3y=sinx

Answer

The given relationship is

Differentiating this relationship with respect to x, we obtain

i[h’— 3y)= %(Sin x)

d Lod .
— 2x)+ 3v)=cosx
25 5 B)

L)
=243 =Cosx

dx

dy
= 3—’1 =gosx—2

e
dy cosx-2
dy 3

dy
Find v :
2x+3y=siny
Answer

The given relationship is

Differentiating this relationship with respect to x, we obtain

o
dx

d . d
—[3y)=—(siny
2 3Y)=(siny)

dx

(2x)+

2x+3v=sinx

2x+3y=siny

Page 50 of 144



Chapter 5 - Continuity and Differentiability

Maths

Class XII
v v
:>2+3§—J’=¢:(:ut=.y+L
dx dx
gb:
= 2=(cosy-3)—
(cosy=3)—
= Q:L
Cde cosy-3
dy
Find dx :

ax+by* =cosy

Answer

The given relationship is

[By using chain rule]

ax+hy’ =cos y

Differentiating this relationship with respect to x, we obtain

%[ﬂr)+ %(hyl ] = %(CL‘IS v)

:=u+h%{_v:}=%{cusy} (1)

Using chain rule, we obtain dlx

dy

= 2_]_'_
dx gpg dx

)

From (1) and (2), we obtain

dy .
a+bhx2y—=-siny

dv

dv

dx

=>(2by +sin }-‘}% =—a

»
Ldy _ -a
Uy 2by+siny

dy
Find 4 :

Xy +J-‘2 =tan x+ ¥

—(cos y)=-siny

-(2)
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Answer

The given relationship is~

Xy +_j-‘2 =tan x+ v

Differentiating this relationship with respect to x, we obtain

%(":—‘”J-‘E]:%{lmuﬂ;)

= L () + L (17) =L (1 )+ 2
:['LI‘;_;{A- +I‘%}+2}’%=sec:x+%
=yl %+7}’%=Sec:1+%

= (x+2y-1)—-=sec’x-)

x4+ xv+yt =100
Answer

The given relationship is* Tt} = 100

[Using product rule and chain rule|

Differentiating this relationship with respect to x, we obtain

d ;o - d
X +xr+y )= 100
a,c{ v+ 37 . (100)

[Derivative of constant function is 0]

Page 52 of 144



Class XII Chapter 5 - Continuity and Differentiability Maths

= 21+[]«‘- d [:r]+x-@

ey . .
+2y—=10 Using product rule and chain rule
dx dx} T odx [ &P ]

:>21+,1f-l+1-dv+2y ==0

= 2x+y+[x+2y]%=ﬂ

cdy 2x+y
Cdx x+2y

Question 6:
&
Find d¥ :
X +xty+xpyt +y =81
Answer
The given relationship is X +xty+xyt+y =81

Differentiating this relationship with respect to x, we obtain

%{ +r}+1‘1 +v )=i‘{81)

= )+ L (W) (07)+ £ () =0
:>3t’+[t%{rz]+ ”m} [ %{ :|+31»' '
|

» dy 2 dy ) dy
7 4 Atx-2v- P32 Yo
y-2x+x }+[ +x-2y- g }+ v’ &

dx ns

= {x'J +2xv+ 3_1:2)% + (3.\"’ + 2x_v+_1*") =0
Cdy (320 +)7)

S dx (xg N 2.3’.]’4' 3,1‘:)

Question 7:

Q
Find @ :

' 2
sin” y+cosxy=m
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Answer

The given relationship is S V' +C0SXV=T7

Differentiating this relationship with respect to x, we obtain

ﬁr . 3 . (II
i [sm y -I-LU‘:'}X_}’] = dx{ﬂ:]

d e 2 d A
:s-dx{sm _}-]-I—dx((‘,{‘lsx_}} 0
Using chain rule, we obtain

d . 4 .ood . . dv
sin~ y|=2smny Sin v) =250 ycos y—
r[ J] ' a’x( Y) ! T odx

d V= —sinr- 2 () = —sin v v-E () +x 2
—x[cus,t}-}— sm:J.}dx(:r}}— smij dr[x]+.1{iTJ

| dy . . fy
= —sinxy| y.1+x—— |=—ysinxy— xsin xy—
‘ Frky

From (1), (2), and (3), we obtain
. dy ) . dy
25in yeos y—— psinxy—xsinxy—=10
) } de - £ ) de
= {2 sin y cos v —xsin Jn»)—:l = ysinxy

As

: . dy :
= (sin 2y — xsin xy}T} = ysinxy
Ly

cdy ysin xy
dx sin2y-—xsinxy

ﬁ
Find v :
sin” x+cos” y=1
Answer

-] T
The given relationship is sin” x +cos” y =1

(1)

(2)

Differentiating this relationship with respect to x, we obtain
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d . 4 3 d
—|smn" x+cos v)=—1/(1
y )=
d ;. 5 d ;
= —|sin“ x|+ —(cos” v]=0
g+ g (08 )
= Zﬂinx-i[:sin x)+ Ecnsy-i{cns y)=0
dx dx T

. . dy

_>2ﬂmxcnsx+2c05}'[—smy}~—'=ﬂ
c
= ﬂinix—sinl_}'ﬁz ]
dx

cdy sin2x
Tdx sin2y
Question 9:

dy
Find @ :

) .( 2x ]
y=s5n S

l+x°

Answer

v =sin '( } ]
The given relationship is I+x

. .( 2x J
¥ =sin .
’ 1+ x°

. 2x
= s§iny = -
l+x°

Differentiating this relationship with respect to x, we obtain

d d"?x]

)= o

dy d| 2x
= C0S Y —— = — - (1)
Ty del 1+x0

2x u

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

Therefore, by quotient rule, we obtain
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d( 2x ):[I+x3).;—’;{2x}—2x.i(|+xe]

(1+x3)r

(1+x7).2—2x-[0+2x] 242004y 2(1-x7)

(I+.'r2)J (1+x3)2 (I+J¢‘3]2

. 2x
§in y = ;
Also, 1+ x

. || 2¢ Y
= cosy =.fl-sin” y = l—[l 1} =
+x

| 2\ :
|(1—-Y) Cl=x
\|{1+x'1)3 ]+x1 [3]

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

del 14+ x°

-(2)

1—x° xﬁ: 2{]_1-_;}

I+x* dx (1+x2)‘

dy 2
= =

dv 1+x
Question 10:

Q
Find @ :

tan ' 3x—x° ] <x< .
V= 3 |2 ” =
' 1-3x* | 3 NE]
Answer

Ix—x'
y=tan'[] 33]
The given relationship is o
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A 3x—x7
y = tan —
1-3x

- _:c.'!
= fany = (1)
= 3X"
3tan? —tan® _
tan v = 3 : 3 (2)
1-3tan’ )
It is known that, 3

Comparing equations (1) and (2), we obtain
x= tami

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

—(x)= c—t mn“]—]

dx dx 3

:bl=HEL‘:£~— =
3

Answer

The given relationship is,
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Kl_x?
_1»'=ms'L ]
1+ x°

= COS ) =

14 x°
I—tan® 2 -
= 2 =] -
5 ¥ -
1+ tan~ - e

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

Differentiating this relationship with respect to x, we obtain

Laf:n;:z‘rrar _v]:d{x)
2 del 2) dv
ﬁscczixlﬁzl
2
dv 2
dx secl‘y
2
; 2
A
dx 1+ tan® 2
2
dy
Tdx 1+x°
dy
Find € :

. I —x
_v:sm'[ T,J,U«:x«:l
l+x~

Answer

. .(1 -x ]
¥ =5 g
The given relationship is T
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= 1 ]_Ji-:
V =5In 3
' (11—1"]

.

) l—x"
= sny= 3
1+ x°

Differentiating this relationship with respect to x, we obtain

4 nn)-2{175] 1)

1+x°

Using chain rule, we obtain

d (sin y)=cos e
et > dx

d {I—-xz]_ (1+x7)-(1-x) _(11—_r')~(l+.r) [Using quotient rule]
ax| 1+ x°

{1+x:]|[—2x}—(11—x3)-{2x]

(I +x3)_

_ “2x—2x" —2x+2x°
(1+x'1]:
—Ax
_ ﬁ (3
(l+x'1]‘ { )

From (1), (2), and (3), we obtain
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2x dv = —4x
I+ x* dr {1+x:)?
d_ -2

dv 142

Alternate method

= 1 ]_.’l:
¥ =5In S
' (1'1'1"]

»

) l—x
siny= -
= 1+ x°

:>{l+_r:)$il1y:l—x:

= (1+siny)x* =1-siny
, l=siny
Sy =—
l+sin v
Fﬂﬂﬂ Y _sin L]
2 L 2 2
=X = -
[ Vosin |
Cos < +sin
2 2
Voo
€08~ —sin -
- = 2 2
YooY
Cos — +sin
2 2
¥
1—tan-
oxm— 2
1+ tan >
2
'H L]
:v.rztan(——}—w
\4 2]

Differentiating this relationship with respect to x, we obtain
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:}1={l+11]{—1 dy
2 dx
dy -2
de 1+x°
Question 13:
dv
Find ¢ :

I 2x
¥ =Cos | ~|,—-l=x<]
\\I‘I'JL"

Answer

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

| [ 23‘: ]
¥ = Cos s
’ l+x

2x
= COS V= -
l+x

Differentiating this relationship with respect to x, we obtain

i[ms}:}zi.( 2x ]

dx dv \ 1+

Wy d d 2
o VI;:(1+I')-ir[lx]—zj(-dx(]+x']

dx (1+2)
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s dy (1+x:)><2—2x-2x
= =/l —cos” y—=
dx 1+ x°

(
| (]]L[)) |

E=1+x:

Question 14:

aj.‘

Find ¢ :

¥ :sin"(lt'ﬁ), —%

<X <

2
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
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T dx |

cosv——z (\n'rl +v’|—x'—
dx [ dx J dx |
— _ -
= \/1-sin Ld——i — - x

dx 2 ]—x:
T\ dy —x* +1-x
- 1—(2».!1—;") L) i
dx I —x°

Question 15:

dy
Find @ :

p=sec | b ch{i
' 2 -1) J2
Answer

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

y =sec '[ J ]
’ 2x -1
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= cosy=2x" -1

= 2x" =1+cosy

= 2x* =2¢cos

-3 "=

— X =C05—
4

Differentiating this relationship with respect to x, we obtain

E dJ.
= 1= 1111J'I~ﬂr ‘]J
2 dvl 2
L la
sin}' 2 dx
2
dy -2 -2
::-”i —] }J=
* s l—cos J
2 9
dr (1 — ¥
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