WwWw.toppersguru.com

Exrcise - 5-3

Find d_y in the following:
dx

Q1. 2x+3y=sinx
A.l. Given, 2n + 3y =

Differentiating w r t X we get,
d d .
—(2x+3y) =—sinx

ax PN =g

:>2+3%=cosx.

X

:>3ﬂ=cosx—2
dx

dy cosx-2
dx 3.
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Q2. 2x+3y=siny
A.2. Given, 2x + 3y =siny.

Differentiating w r t X. we get,

d d .
—(2x+3y) =—sin
OIX( y) ooy

:>2+3ﬂ=cosyﬂ
dx dx

:>cosy—y— ﬂ:z
X dx

Q3. ax+by” =cos y
A.3. Given, ax + by? = cos y.

Differentiating w r t ‘x’ we get,

%(ax+by2)=%cosy

dy

dy dy _
dx

:>a+b2y=—sinyd

—= +siny —-a
X

dy -9
>—=—\
dx 2by+siny
dy
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Q4. xy+y*=tan x +y

A.4. Given, xy +y? =tan x + y Differentiating w r t x we get,

d A d
&(nyry )=&(tanx+ y)

2
:xﬂ+ y%+dizdx2x+ﬂ
dx “dx dx dx

:xﬂ+2yﬂ—ﬂ=3en2x—y
dx dx dx

:>(x+2y—1)d—y=seczx—y
dx
dy sin®x-y

dx x+2y-1.

Q5. x* +xy+y® =100
A.5. Given, x? + xy + y? = 100.
Differentiating w r t ‘X’ we get,

d d
&(x2 XY + yz) :&(100)

:>2x+xﬂ+y%+2yﬂ=0.

dx dx dx
dy dy
X——+42y—=-2X—

:> dx+ ydx y
:ﬂ:—(2x+y)
dx  (x+2y)

Q6. X} +x°y+xy’ +y* =81

A.6. Given, X3+ x%y + xy? + y3 = 81.
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Differentiating w r t ‘x’ we get,

d /s o » 3y _ d(81)

dx(x + X7y +xy* +y°) -
& d , ) s

= Xy +—xyP+—y’ =
x o Y T Y e

:>3x2+x23—+2xy+2xyﬂ+ y2+3y2Q=0.
X

dx dx

= (x2 + 2xy+3y2)ﬂ =— (32 + 2xy +y?)
dx

dy —(3x2 +2Xy + yz)
dx (X +2xy +3y?).

Q7. sin*y+cosxy =k
A.7. Given, sin?y + cos Xy =t

Differentiating w r t ‘x” we get,

%(sin2 y +Cosxy) =%

:>is.in2 y+icosxy =0
dx dx '

= 2sin yi(sin y) +(=sin xy)i(xy) =0.
dx dx

= 2sinycos yﬂ—sin xy[xﬂ+ y} =0.
dx dx

= 2sin ZyQ— Xsin xyﬂ— ysinxy =0
dx dx
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{:.'sin 2x = 2sin x cos x}
dy . . . .
= d—[sm 2y — xsin xy] = ysin xy.
X
dxy  ysinxy

dx sin2y—xsinxy’

Q8. sin*x+cos*y =1
A.8. Given, sin?x + cos?y = 1.

Differentiating w r t ‘x” we get,

d ., , d
— (sin®x + cos?y) = —1.
dx ( y) dx

= isin2 x+icos2 y=0
dx dx

= 2sin xcos X + 2 cos y (—siny) %:o
= sin 2x— sin Zyd—y =0
dx

= sin 2y3—y =sin 2x {".- sin 20 = 2sin 6 cos 6}
X
N dy _sin2x

dx sin2y’

Q9. y=sin™" (1 2x - j

+ X

2

A9 Given,yzsin‘l( 2x j
3+X
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Let x = tan 6. =0 = tan"1x

2tan©

—=y=sint ———
Y [1+tan29

} = sin (sin 20) = 20.

=y =2tan'x. { sin 26 = _2@no }

1+tan®0
Differentiating w r t ‘x” we get,

ﬂzzitan’lx
dx dx

jy: 2
dx 1+ X%

3
Q10. y:tan{i)i&):z j,_i< X<i

A.10. Given,

3Ax—x°
=tan!
y [1— 3x° j

Let x = tan 6. =0 = tan"x

y=tan™ [m_tanﬂ

1-3tan®0

_ $an3
y = tan[tan 36] - tan3p = Sand—tan 0
1-3tan“0

y =230
y =3 tan"x.

-1
So, ﬂ:3dtan X
dx dx
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Q11. y=cos™ (1—

_y2
A.11. Given,y = c05‘1(1 ij
1+x

Let x = tan 6= = tan"x.

So,y =cos ! m ]
’ 1+tan®

1—tan’0
cos~* (cos 26 .C0820=—— ~
g ( ) { 1+ tan? 9}

y=20
y =2tan x

_ﬂ_zdtan’lx

“dx dx

_ 2
A.12. Given,y = sin‘l[1 ij
1+x

Let x = tan 6= = tan"x.

So,y=sin"* 1-tan*6
’ 1+tan?0
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y =sin~1 (cos 20).
=y = sin‘l[sin(g—%ﬂ
T
= Z_2e.
=y = 2

=y = g - 2 tan"x

ﬂ =E(E—2tan‘l xj
dx dx\2

Q1s. y=cos‘1[1 2x2j1_1< x<1
+X

A.13. Given, y = cosl( szj
1+x

Let x = tan 6=0 = tan"x
1+tan%0

Se y=c03‘1{ 2tang }

=y =cos* (sin 20)

y=cos ! {cos(g - 29)}

T
= —-20.
Y 2

=y = g —2tan"x
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. _—(E—Ztanlx]
dx dx\2

Ql4. y= sin‘1(2x\/1— x? )—% <X< %

A.14. Given, y= sin‘1(2xx/1— x? )

Let x = sin 6=0 = sin~x.

Then,y = sin‘l(ZSin 0+/1—sin® e)

=sin~* (2sin Ocos 0) {.-cos? 0 + sin? @ = 1 sin 20 = 2sin cos 0)
=sin~! (sin 20)
=20
=y =2sin7x
L Zisin‘1 X
dx dx
___ AN
dx 1-x?

1 1
15. y=sec| —— |,0<x<—
QLS. y (2x2—1j 2

A.15. Given, y=secl( 3 j
2x° -1
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Let x = cos 6. =0 = cos™ x

Then,y =sec?| ————
y [Zcos2 0 —J

=sec{ ! } {.-c0os20=2cos? 0 — 1}
c0s20

sec™ ! (sec 20)
y =26
y =2 cos~ix.

. dy 2dcos™x
o dx

B~ Y
dx  1-x?



www.toppersguru.com

	Button3: 


