Chapter 5
Continuity and Differentiability

Exercise 5.3
Q. In Find dy /dx in the following:
2x +3y=sinx
Answer:
It is given that 2x + 3y =sin x

Differentiating both sides w.r.t. x, we get,
_d a — 4 g
=— (2x) + — (3y) = — (sinx)
=2+3 & _ CoS x
dx

d
—y=cosx—2
dx

__ ¢os xX—2
3

Q. 2 Find dy/dx in the following:
2x +3y=siny

Answer:

It is given that 2x + 3y =sin y

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

-4 3 =% (5]
= (2x) +—(By) = ~(siny)

dy dy
3 —. = Cosy ——

=2=(cos y-3)=~




Q. 3 Find dy/dx in the following:
ax +by*=cos y

Answer:

It is given that ax + by? = cos y

Differentiating both sides w.r.t. x, we get,
= (ax +by?) === (cos )

= 2o (@) + - (%) = - (cos )
—atb- () =5 (cos )

=a+bx 2y3—z = —siny;l—z

_ in = = —
= (2by + sin y)dx =—a

_ -a
- (2by+siny)

Q. 4 Find dy/dx in the following:
xy+y?=tanx +y

Answer:

It is given that xy + > =tanx + y

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

a _a
— (y +)%) = —(tanx + )

d d d dy
dx (xy ) dx ()/ ) dx (tan x) dx

dy dy] dy b, dy
=ly—=W) +x—|+2y—= +—=
[y dx( )+ dx ydx Sec dx




dy dy 2 dy
=y l+x=+2y—== +—=
y xdx ydx Secx dx

- @_ _
=(x+2y-1) ™ sec2 —y

_ sec’x-y

dx  (x+2y-1)

Q. 5 Find dy/dx in the following:
x2 4+ xy +32=100

Answer:

It is given that x* + xy + 2= 100

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

a2 n— 4
= (2 + 2y + %) = = (100)

= 2 @)+ () + 2 09 =0

d d d
=2x+[ya(x)+x d—i]+2yd—z=0

_ dy @ _
—2x+y.1+xdx+2ydx 0

= 2x+y+ (@ +2) =0

_ 2x+y
x+2y

Q. 6 Find dy/dx in the following:

x>+ x*y +xp? +3° =81

Answer:

It is given that x* + x?y + x)? +° = 81

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

d 3. 2 21 3y 4
o @ Xyt y7) =——(81)




d d d d
=— ()= +— @)+ —07)=0

= 352 4 (2 2 4 2 4 A 2 24y _
_3X+[ydx(x)+x dx]+[y dx(x)-l_xdx(y )]"‘3}’ dx_0
7.2 24y 2 ay 24y _

= 3x +[y.2x+x dx]+[y.1+x.2y.dx]+3y ” 0

= (x2 + 2xy + 3y?) Z—z+ (Bx*+2xy+)) =0

_ —(3x%+2xy +y?)
T (x2+4 2xy + 3y2)

Find dy/dx in the following:

sin2 y +cosxy=m

Answer:

It is given that sin2 y +cos xy ==

Differentiating both sides w.r.t. x, we get,
d , . _d
- (sin2y + cos xy) = — ()

=23inycosy3—i’— sin xy [y%(x) +x3—i]

=23inycosyz—z—sinxy[y.1+x3—z]=0

. dy . . dy
=2sinycosy——ysinxy-xsinxy—=0
yeosy—-—YJ¥ y Y
. . dy .
=(2sinycosy—x s1nxy)a=ysmxy

= (sin2y — x sin xy) Z—z =y sin xy

_dy y sinxy
dx (sin2y—xsinxy)

Q.8




Find dy/dx in the following:

sin2 x +cos2y=1

Answer:

It is given that sin2 x + cos2 y =1

Differentiating both sides w.r.t. x, we get,
d , . _d
o (sin2x + cos2y) = ™ (1)
=2 (sin2x) + = 2x)=0
™ (sin2x) ™ (cos2x)
=2 sinx L (s a _
=2 sin x. = (sin x) + 2 cos y. — (cosy)=0
=2 sinx cos x + 2 cos y (- sin y). Z—z=0

: : d
=31n2x—sm2yd—z=0

_dy _ sin2x

dx sin2y

Q.9
Find dy/dx in the following:

= sin’! ( = )
M 1+x2
Answer:

Letx=tan A

then, A = tan"'x

o (2228)

2tan A ]
1+tan?A

also, we know [sin 2A =




And =y = sin™! (sin 2A)

[by chain rule[

Find dy/dx in the following:

ol 3x—x3) 1 1
y = tan (1_3x2 R \/§<x<\/§

Answer:

It is given that:

_ 1 3x—x3)
y = tan (1—3x2

Assumption: Let x = tan 0, putting it in y, we get,

— tan’! (3 tan 6—tan39)
M 1-3tan?6

we know by the formula that, tan 3x =

3tanx— tan3x
1-3tan?x

Putting this in y, we get, y = tan"!(tan30)

y = 3(tanx)

. .. . dy 3
Differentiating both sides, we get, = Taez
Q. 11 Find dy/dx in the following:

2

y = cos! (1 ),O<x< 1

+x2

Answer:

It is given that,




1+tan2%._ 14+x2

On comparing both sides, we get,

tanz=x
2

Now, differentiating both sides, we get,

see? (5) 2 (3) =

1d
—gec?ix-2 =1
2 2 dx
2

dx secz%

1-x2

1+x2

Q. 12 Find dy/dx in the following: y = sin” (1) ,0 < x < 1

Answer:

. il 1—x2)
It is given that y = sin (1+x2

1—x2

Y T e
=(1+x})siny=1-x?

=(1+siny)x>*=1-siny




Now, we can change the numerator and the denominator,
1=sin2Z+cos2 2
2 2
We know that we can write, and
Sin y =2 sin % Cos %

Therefore, by applying the formula: (a + b)? = a> + b*>+ 2ab and (a - b)?
= a’ + b?- 2ab, we get,

2
Y X)
cosZ—sinZ

2
Y isi X)
(cosz+sm2

cos%—sin

" cosZ+sin’
cos+sing

Y

Dividing the numerator and denominator by cos (y/2), we get,

1—tan§
=x

N y
1+tang

Now, we know that:

tan A—tanB

tan (A B B) - 1+tan A.tan B

d
Y
dx \4 2




=1=[1+tan? (3-2)](-32)
1o (-32)

-2
dx  1+x2

Q.13
Find dy/dx in the following:

y = cos! (1?;2),—1 <x<1

Answer:

. . _ - 2x )
It is given that y = cos (1+x2

2x

TSy T
Differentiating both sides w.r.t. X, we get,

Siny dy _ (1+x2).%(2x)—2x.d%(1+x2)
dx (1+x2)2

dy  (1+x?)x2-2x.2x
=41 —cos?y—==
y dx (1+x2)2

B o 2x 2 dy _ (1-x2)
B \/1 (1+x2) dx  L(1+x?)
_ \/<1-x2>2—4x2 dy _ =2(1-x?)

(1+x2)2  dx  (1+x2)2

_ [-x)2dy _ -2(1-x?)
(1+x2)2dx  (1+x2)2

_1-x?dy _ -2(1-x?)
1+x2dx  (1+x2)2




Q. 14 Find dy/dx in the following:

y=sin" (2xV1 — x2), —715<x <\/_1§

Answer:

It is given that y = sin” (2xv1 — x2)
=sin y =2x V1 —x2

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

Cosy‘;—y=z[xi(m)+md_y
=y1- szy— 1 + x2

\/1 . (2x 1= %2 " ) dy —x2+1—x2

CVi-aZ
1-2x2

V1-x2

= J1—4x?(1—x)Z =

1—2x2

_ dy _
-(1-2x)2 =2 [ —

Q. 15 Find dy/dx in the following:
— gec! (—2 L
y = sec (2x2+1)’0 S X< V2
Answer:
. a1
It is given that y = sec (2x2+1)
=secy =

2x241

=cosy=2x>+1




=2x>=1+cosy

=2x2=2 cos2§

=x=cosX
2

Differentiating w.r.t. x, we get,




