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Exercise 5.3

Question 1: 2x+3y=sinx  Find g in the following:
! dx

Answer
The given relationship is

Differentiating this relationship with respect to x, we obtain

% 2x+3y)= %(sinx}

= ‘% (2x)+ % (3y)=cosx

dy
= 243=—=cosx
dx

=>3—=cosx-2
dx
. dv  cosx—2
dx 3

Question 2:

2x + 3y =siny

Answer

The given relationship is
Differentiating this relationship with respect to x, we obtain

%[th%(fi}-'):%(siny)
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=243 = cos yﬂ [By using chain rule|
dx dx

dy
=2= =32
(cos) )‘
LAy _ 2

Tdx cosy—3

v - .
Question 3: ax + by* = cos y

Answer

The given relationship is
Differentiating this relationship with respect to x, we obtain

d dyoan
E(uxﬁ E(by ):d—x(cusy)

Cf . d
=a+b—(y |=—(cosy ~(}
asb(s) = (cosy) 0
d._ 2): 2‘?‘}}. i(ms:v): e qin}'@
Using chain rule, we obtain 4* dx ang dx dx

From (1) and (2), we obtain

a+hx 2;-ﬂ= —sin 1ﬂ
" odx dx

= (2by +sin 1)ﬂ =-a
«ox

LAy -a
Tdx 2by+siny

Question 4: xy+y =tanx+y
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Answer

The given relationship is
Differentiating this relationship with respect to x, we obtain

d 3y & .
E(,ty +y )— [k(tau,w V)

d dy. d dy
—) E (I} ) + ‘E v ) = E(taﬂx} + {-[;

:»[lﬂ-ﬂ—(x)+.1'.'_{j‘l—l;:|+2}-'EQzi“-.t:':::.1'+ﬂ
T odx dx T dx dx
:-v-l+.x:£{"f+21-'f=‘~!=sec2.r+f££
' dv " odx dx
:-(.r+2v—l)ﬂ.=sec2x—_1‘
’ dx

’_@: sec’ x— y
v (x+2y-1)

Question 5: X2+ xy+y =100

Answer

The given relationship is
Differentiating this relationship with respect to x, we obtain

d, N d
(E(a +.\jv+_1")= 3(100)

dyan d > T
= —(x )+ —(x)+—(» )= 0
dx dx dx [Derivative of constant function is 0]
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= 2x +|; (x)+x- } +2y z =0 [ Using product rule and chain rule|

H

:>2x+_1’-l+.\:-‘£}:‘- +2y—=0
d dx

x

dy

2x+y+(x+2y)—=

= 2x+y+(x '!')dx
'afv=_2x+y
Tdx x+2y

Question 6: x4+ XZ}' + XV + y:‘: 81

Answer

The given relationship is
Differentiating this relationship with respect to x, we obtain

%(.r" +xX'y+x0 + _v3)= -(%(8])
= G G () ()04

=>3x’+[,1.-:t( 2)+x" 2—(} { dr(x]+x—(v )]+3y Pﬁ_:u

=>3x3+[y-2x+x3£] { A4 x-2y- ﬂ]mv ﬁ:o
dx dx dx

= (xz +2xy+3y* )% + (3x" +2xy+ }-"’) =0

—(3'c +2xp+y° )

d\ (r +')rp+1v )

Question 7: sin’y + cos xy = K
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Answer

The given relationship is

Differentiating this relationship with respect to x, we obtain
%(s»irl2 y+cosxy)= %(n)
= i(sin’}-]+§x(msx}’)=0 k1)

Using chain rule, we obtain

d - el - d - - d‘,
—{sin” y)=2siny—(sin y)=2sin ycos v — 2
& (sin® ) ~2siny 4 (siny) = 2sin yos y & ()

E(coan’)— —sinxy ~(x\ )= —sinxy [y—(x)+x

dhx |

g dy 3 . dv %
= —sinxy| y.14+ x—— |==ysinxp— xsin xy— -(3)
dx dx
From (1), (2), and (3), we obtain
o dy = dy
2sin ycos y— - ysinxy—xsinxy— =0
dx ax
= (2sin ycos y - xsinxy )_dy__ ysin xy

) =,1'.~;in.\‘_v
dx
.dv _ ysinxy

dx  sin2y—xsinxy

Question 8: sinfx + 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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%(sin2 x+cos’ y)= %(l)
= %(sin2 .1') + % (cosI y) =0

d d
= 2sinx-—(sinx)+2cosy-—(cos y)=0
o) y-—<(cosy)

X . vV
=> 2sinxcosx +2cos y(-siny)-— =0

x
:-sin.‘!x—sinl;:ﬂ:()
dx
_dy _sin2x
dx sin2y
Question 9;
Answer

i o] ( 2x ]
V= 5in ,
: 1+ x°

T, 2,\‘ )
y=si ( 3 J
The given relationship is I+x

p— [ 2x ‘ ]
1+ x°

, 2x
= siny= T
1+x°

Differentiating this relationship with respect to x, we obtain

s d({ 2x
—(siny)=— .
dx dx\ 1+x°

dy d 2x

=005y == —| — (1)
dre  de\1+x

The function, , is of the form of

Therefore, by quotient rule, we obtain

6 For more study Materials login to
edukalpclasses.com



Chapter - 5

Class 12 Continuity and Differentiability

edukalpclasses.com

i[ - J=(|+.a.f).%(2,1r)-2x-%(|+f)
dx (1+2)
- (I+.r*1).2—2x-[0+2.r] - 2+ 2% —4x? - Z(I—x%)

(l+x")1 (1-!-4\'3)2 (l+.:r:’)2 )

?
1+x°

Also,

> 2¢ Y
=cosy=4l=sin"y = I—( ] =
1+x°
T—

1-x°) — 2
e ( f“ ): = : .\‘: .”(3)
(l+x‘) +X
From (1), (2), and (3), we obtain

ixﬂ_il[l—x:)
1+x* dx (,H,:):

y 2
—_—= =
de 1+x°

Question 10:

Find

1'2tan"[—3§iJ ——l—<l‘{—l—
’ 1-3x*) B B
Answer

x-x'
y=tan" -
; 2 = 2 1=3x"
The given relationship is
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3x-x'
=tany=-"—3 (1)
3tan? —tan’ 2
la_rl"_.-: 3 ‘3 ___(2)
1-3tan’ Y
It is known that, 3

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

Differentiating this relationship with respect to x, we obtain

i(x]:i[,an§]

Ldy 3
Tdx 1+x°

Question 11:

Find

-’
y=cos" | — [,0 <x <1
1+ x°
X

Answer

The given relationship is,
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= cosy= z
14+ x°
I —tan® 2 |— 2
= 3:1 —
1 4 +x
1 +tan” = ¥
2

On comparing L.H.S. and R.H.S. of the above relationship, we obtain

Differentiating this relationship with respect to x, we obtain

- x
v ldy
= sec” —x——=1
2 24dx
d;y 2
& cec2d
2
dy 2
::»;;;z :
| +tan’?
2
cdy
Tdx 1+
Question 12:
Find
o i 1=Xx°
}-'=S|n' -1, 0<x<l
1+x°
Answer

y=sin
The given relationship is
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y=sin {1—.:;]
1+x°

. 1-x*

=smy=-—-
1+x°

Differentiating this relationship with respect to x, we obtain
d, . d[1-x*
—(siny)=—| —— w1l
d’r( ) d_r(l+x'J ()
Using chain rule, we obtain

‘f_}.-

-Ci{sin y)=cos y-—
dx ’ T odx

[Using quotient rulc]

—2x—2x" —2x4+ 2x°
(I +x° ]:

A )

(I+x:)2

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

-
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2x dv _ —4x
l+x* dv (I 4+ ]3
dy_ =2
=== -
de  1+x°

Alternate method

y=sin {1—,::]
1+x°

::»(I+x:)sin)-':l—x:
= (I+sin.1-').'c: =]-siny

s l=siny
-

l+siny

[cc;)s Y _sin? )
) 2 2

-

DX = -
V ac o I
cos = +sin
2 2
y . ¥
coS — —sin
2 2
—5
.‘_l : -‘.'
cOs +51n
2 2
Vv
] —tan -
s
=SXxm——=
‘l.'
| +tan -
2

i2)
=S x=tan| ——=
4 2

Differentiating this relationship with respect to x, we obtain

11 For more study Materials login to
edukalpclasses.com



Chapter - 5
Class 12 Continuity and Differentiability edukalpclasses.com

o= o=

& &

Question 13:

Find
2x
y=cos‘[ ,],—]f.x{l
1+ x°
Answer

T\

v :cos“[ —— J
The given relationship is L+

o A%
V=cos 5
l+x°

=5 COoS Y= :

+x°
Differentiating this relationship with respect to x, we obtain

dx ’ de \1+x°

2 d d )

14+x ) 2x)-2x- 1+x°

:’D—Sin_v-éz( ) lif( f)‘ "xd‘_( Y)
dx (142°)
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= -m% - (14x7)x2-2x-2x

X (l+x:)1
[Tl

(1+x) —:1x: &y —2[]—.\‘i]
(l+.\:1)“ dx (I+x3)"

. 01-x) dy_-2(1-¥)
(I+.\'3)1 dx (I+.\'3):

1-x &y _-2(1-¥)

= = =
1+x° dx (I+x:)_
dy 2

Z=1+x:

Question 14:

Find :
y=sin" (2.&:\!1 —x* ] s —],_ <x<- II_-
- V2 V2
Answer
¥ =sin l(lw‘l -x? ]
lationship is

y=sin"’ [2xv'l—x3]
= siny=2xyl-x’

Differentiating this relationship with respect to x, we obtain
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cos1——=2[x-q—(\ll—x:)+v'l—x gi-i]
X dx ¥
= I—qmﬂvﬁ—Z E X +41=x7
Tdv 2" J1-22
= |—(2‘.J|—.r=):%ﬂl""l”i"}
_.r'

dy 2
= —

de  J1-x
Question 15:
Find

(Z=)oery
¥V =sec = O<x<—
2x" -1 V2

Answer

1
—_— [ ) ]
The given relationship is 2x -1

y=sec’ I ]
2x° -1
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=>secy =

2x* -1
= cosy=2x*-1

= 2x’ =1+cosy

4 5 A
= 2x" =2c08° ;

l.‘
= X=C085—
2

Differentiating this relationship with respect to x, we obtain

dx d 2
:>1=—91n}-—(?-["]
2 dx\2
-] 1 ’
-—">—‘=;i
sin'y e
2
dy -2 -2
ﬁz: ,:
* 51“’; 1—cos? %
. s,
dy -2
=== :
dx l—-x*
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