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Chapter - 5

Exercise 5.3

d
Find d—i in the following Exercises 1 to 15.

1. 2x + 3y = sin x.
Sol. Given: 2x + 3y = sin x
Differentiating both sides w.r.t. x, we have

d d d .
dx (2x) + a(3y) albrm sin x

dy dy dy cosx—2
2+ 3— = cos = 35 =cosx—2 . — = .
dx * dx * dx 3
2. 2x + 3y = sin y.
Sol. Given: 2x + 3y = sin y

Differentiating both sides w.r.t. x, we have

d d d . dy dy

dx(2x)+$(3y)_dxsmy o 2+3dx =cosy -

dy dy _ _ 9 3y =_

= cosy£+3dx— 2 = d (cosy—3)=-2
dy 2

= =

dx cosy-3°
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ax + by? = cos y.
Given: ax + by? = cos y
Differentiating both sides w.r.t. x, we have

d
%(ax)+ %(by%: a(cosy) '.a+b.2y%
dy . dy
= 2bydx+smydx_—a
= %(2by+siny)=—a = % =

xy+y2=tanx+y.
Given: xy + y> = tan x + y
Differentiating both sides w.r.t. x, we have

i(x)+ D@ s L
dx T Y T dx ¥
Applying product rule,
x%y +y%x + 2y% = sec® x + %
dy dy 2 dy
= X—— +y + 2y—— =sec’ x + —
ax 0TV dx
= xﬂ +2y@—@=sec2x—y
dx dx dx
dy 2 dy
= 2y —1)— = - L= =
(x + 2y )dx sec’ x —y o
x? + xy + y* = 100.
Given: x% + xy + y> = 100
Differentiating both sides w.r.t. x,
d , d d 5, d
— = —y* = — (100
dxx $ dxxy+ dxy dx( )
d d dy
2 —y+y— 2y—= =0
x+[xdxy ydxxj " ydx

dy dy
= 22 +x— +y+2y—= =0
dx Y Y dx
= (x+2y)ﬂz—2x—y = ﬂ_
dx dx
. &%+ 2%y + xy? + 5% = 81,
Given: x® + x% + xy% + % = 81
Differentiating both sides w.r.t. x,
d d d
3 2 2 3
— e — Ty = 281
dxx +dxxy+dxxy +dxy dx

2 dy d

=—sinyﬂ

dx

-a

- 2by + sin y

sec? x—y

x+2y-1°

3x? + (x +y.x2) +xiy2+y2i(x)+3y2ﬂ =0
x dx X

dx dx d.

d



dy dy dy
= 3P+ +y. 2w +x.2y— +y21+ 3y — =0
X+ x I y.2c+x. 2y . y Y
d
= c% (% + 2xy + 3y?) = — 3% — 2xy — y?
dy (822 + 2xy + %)
= de 2 o a2 "
dx x° +2xy + 3y
7. sin? y + cos xy = 7.
Sol. Given: sin® y + cos xy = 1
Differentiating both sides w.r.t. x,
d d d
dx (sin ¥)? + Ir cos xy = a(n)
. 1 . . d
2(siny) — siny —sinxy — (xy) =0
dx dx
= 2 siny cosy @ — sin xy xﬁ+y.1 & 0
dx dx
= siHZyQ—xsinxyﬂ—ysinxy=0
dx dx
. ) dy .
= (sin 2y — x sin xy) —= =y sin xy
dx
dy i y-sin xy
dx ~ sin2y-xsinaxy’
8. sin®x + cos?y = 1.
Sol. Given: sin? x + cos® y = 1
Differentiating both sides w.r.t. x,
d d
% (sin x)? + e (cos y)? = o (1)
2 (sin 0! = g 2 (cos )t = =0
sin x)° —-'sin x + 2 (cos y)” 7 cos y =
= 2 sin x cos x + 2 cos y —sinyﬂ =0
dx
. . dy
= 2sinxcosx —2sinycosy — =0
dx
= sin2x—sin2yﬁ=0
dx
. dy . dy sin 2x
= —s1n2ydx_—sm2x = a_isinZy'
. 2x
9. y = sin 1+a2 |

2x
. . I |
Sol. Given: y = sin ( 1+ xZJ



To simplify the given Inverse T-function, put x = tan 6.

y = sin™? [Ztane) = sin™! (sin 20) = 20

1+tan®0
= y=2tantx (. x=tan® = 0 =tan!x)
dy 1 2
= =2. 5 = 5 -
dx 1+x 1+x
10 tan™ Bx-a”) -1 <x<
.y=tan” | ——5 |, — <x¥< —.
Y 1-322 " 3 J3
1(8x-23) -1 1

= 2|, = <x< =
1-322 ] V3 J3

To simplify the given Inverse T-function, put x = tan 6.

Sol. Given: y = tan™

3 tan 0 — tan® 0
y = tan™! % = tan! (tan 30) = 30
1-3tan” 0
= y=3tan! x (. x=tan® = 0=tan'x)
dy 1 3

3. - .
dx 1+ 2 1+ 2

1_ 2
1. y=cos? |- |,0<x<1.
1+x

Sol. Gi -1 i 0 P
ol. Given: y = cos AL <x<
To simplify the given Inverse T-function, put x = tan 6.
2
y = cos! 1-tan” Q¥ (61 (cos 26)
1+tan?9
=20=2tantx (. x=tan® = O =tan ')
dy 1 2
= =2, 5 = 5 -
dx 1+x 1+x
2
12. y = sin™! 1 x2,0<x<1.
1+x
. . 1-x2
Sol. Given: y = sin 1+a2

To simplify the given Inverse T-function, put x = tan 6.

: 1 - tan® :
y = sin! (123112?)] = sin™! (cos 260)
+ tan

= si -1 g E -20| =
s - sIn [2 )

= y=g—2tan’1x (- x=tan® = 0 =tan'x)

- 26

N



dy 0_9 1 -2

de T1+a 1442

2

13.y=cos‘1[ xz],—1<x<1.

1+x
Sol. Gi |2
ol. Given: y = cos 1+ 22
To simplify the given Inverse T-function put x = tan 6.
2 tan 0
-1 —1 :
=cos | ————5— | = cos™ (sin 20)
Y [1 + tan? 9]

m
= cos™! cos (”—29] == -20
2 2

= y=g_2tan‘1x (Fx=tan® = 0=tan" x)
dy _g_g L __ =2
dx 1+x2 1+x2

14. y = sin™! (2x \1-x2), - % <x< %

Sol. Given: y = sin™! (2x 1- x%)
Put x = sin 0
To simplify the given Inverse T-function,

sin 8 (For \/a% - x2, put x = a sin 0)

sin”! (2 sin 6 ,/1—sin20)

put x

y

sin™! (2 sin 0 y/cos2 0 ) = sin™! (2 sin O cos 0)

y =sin™! (sin'20) = 20 = 2 sin”! x
[x=sin® = 0=sintxal

1
15. y=sec!|———| 0 —.
y = secC [2x2—1] <x<\/§

1
. . _ —1
Sol. Given: y = sec ( 9% _ 1)

To simplify the given inverse T-function, put x = cos 0.

1
y=sect |2 | = sec!
2cos?0-1 cos 26

=sec (sec20) =20=2cos'x (. x=cos® = O=costx)









