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Exercise 3.1

Q1 Find 6y and dy in the following cases

i, y = x*-1 when x changes from 3 to 3.02
Solution
We have
X=3

and change =6=0x=3.02-3=0.2

when x =3
= y=x% -}
y =(3)*-1=8

To find the dy(or change 6x in x)
We have
y+ 8y = (x + 6x)*-1
put values from above
8+ 8y = (3 + 0.2)%-]
8+ 6y = 9.1204-]
8+ 6y =8.1204 - 8
oy = 8.1204 -8
oy = 0.1204

but y=x* -]
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dy = 2xdx —(x% -1) = 2x-0
put X=3 dx = 0.2 =2x
= 2(3)(.02)
=0.12

i y=x‘+2when x changes from2to 1.8

Solution
we have
X=2
change 6x =dx=1.8-2=-0.2
To find 8y we have the following procedure

y+ 8y = (x 4 6x)% +2(x+ 6x)

= y=x% 42x asx =2
y =(3)%+2(2)
=444=8

Put in the above equation
8y = (2 + 0.2)*+2{2+(-0.2)}
Sy = (2 - 0.2)%+(2-0.2)
Sy = (1.8)%+2(1.8)
Sy = 3.24 +3.6
Sy = 6.84
As y=x% +2x=684-8=-1.16

dy = (2x +2)dx y = x° +2x
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dy = (2x2+2) x(=0.2) %=2x+2

= (6)(-0.2) = dy = (2x+2) dx
=.].2

i y=\xwhen x changes from 4 to 4.4]
Solution

we have
X=4
change Inx 6x=adx=4.4] -4 =-0.4)

To find 8y we have

y+ 8y = Vx + 8x
AS Y =vx but x = 4
Y =vV4 = 2

Put values of y .x and &x in gbove equation

2+ 8y = V4 + 0.41

2+ 8y =V4. 41
2+ dy=2.1
1
Sy = 2.1 -2 ~y= Jx=x2
- dy _ 1cy;-!
oy = 0.1 == (X
= . A =l(x);'-'
dx 2Vx 2
= L & =2
7 (041) L= Ve
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= -z—:f(o.tu)

= 0.1025

Q2 Using differential fo find %> and g‘; in the following equations.

I Xy +x=4

Solution
Talking differential
d(xy +x) = d(4) d(f+g) = df +dg
d(xy) +d(x) =0
x dy +ydx +dx =0 d (f.g) = fdg +gfd

xdy +ydy +dx =0

xdy = -ydx -dx
xdy =-(1+y)dx
% =-% butx =0
o 22 =.22
X x

Talking its reciprocal

ax X
e buty = -]
i x? +2y¢=16
Solution
Talking differental
d(x? + 2y%) =d(16) d(f+g) = df +dg

dix?) +d(2y?) =0
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2x dx +2d(y*) =0
2xdy +4ydy =0

= xdy+2ydy=0.....(1)

2ydy = - xdx
dY=*§dX

= _t A

dx 2y

From (1)

xdx = -2ydy

o 4

dx X

iii x? 4+ y?¢ = xy?
Solution
Talking differential
d(x* +y?) = d(xy?) d(f+g) = df +dg
d(x*) +d(y?) = xd(y?) + y*(dx) d(f.g) =fdg +gdf
4x d3x +2ydy = 2xydy +y?dx .....(1)
2ydy -2xydy = y‘dx -4x’dx

2y (1-x) dy = (y*-4x3)dx

= yS =ax?
= dy - (Zy[l-x))dx
dy _ yi-ax?

dx 2y(1=x)

Again from (1)
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4x*dx -y* dx = 2xydy -2ydy

(4x3-y?) dx = 2y(x-1)dy

= dx = (i’;‘f;:,]) dy
dx _ 2y(x-1)
dy  4x3-y?
iv xy=Inx=c¢
Solution
Talking differential
d(xy - Inx) = d(c) d(f+g) = df +dg
d(xy) +d{Inx) = O d(f.g) =fdg +gdf

xdy +ydx - =dx =0 (1)

xdy = J—'r»dx -ydx

xdy == -y)dx

xdy = | ":y) dx

dx _ 1=xYy

dy x<
Again from (1)

ydx -idx = .xdy

y- =) dx= -xdy

[ 2=2) dx = -xdy

b 4

dx _ =xXX

dy xy=13
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Q3 Use differential to approximate the values of.

i. V17
Solution

Lety = x3.....(1)
Take x= 16
And 6x = | =dx

From (1)

d 1 1=
dy _1.
X -

|

1 2
- =X 4
4

dy = (¢ x"7)0x

dy = (-i- X -‘-,:)dx

put x and dx
= (;x—)]
(16)%
= (-f-x —';)1
(24)%
| |
= (X5
1 !
=—=—=0.03125
8x4 32

Now Y17 = (16 + 1)5... (16)% + dy

(2%)% + 0.03125
= 2 +0.01325
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=2.03125

. (31)3
Solution
Lety = x's!'.....(l)
Take x = 32

And 6x =-] =dx

From (1)
ay =lx%-1 = lx-;'
dx S -
dy = ;x 5
dy = (—)dx
x 5
put x and dx
= (—)-1
5(2%)*
= ( =3 -1
5x16
='=1 _
S -0.0125

1 | |
Now 315 = (32— 1)F = (32)i+ dy

= (32)7 - 0.0125
= 2.0.0125

= 1.9875

i, Cos 29°
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Solution

lety= Cosx.....[(1)

Take x = 30° =-’-;-

dx = 29° - 30°
= 1°
=] X #rod
= 0.0175rad
From (1)
% = -$in X

dy = (—sinx)dx
put value x and dx

dy = (=sin 2)(- o)

180

= (sin D))

1, n
2 Goo)
Cos 29° = Cos (29° - 1°)

= Cos 30° +dy

= 0.866 +0.0087

Cos 29° =0.8747

iv Cos 29°

Solution

www.topstudyworld.com



www.topstudyworld.com Mathematics

let y= Cosx.....(1)

Take x = 60° =-’;’-

dx=1° = —
1
= 1°
=1 x$rod
= 0.0175rad
From (1)
dy _
= = COs X
dy = Cos x dx

put value x and dx

= 0 v N
dy = Cos 60 X —

b 4

W —
180

=1
2
Cos 29° = Cos (29° - 1°)

= Cos 30° +dy

" I (P
=7 126w

= 0.866 +0.0087

Cos 29° = 0.8747

v Sin 61°
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dx=1° = —
180
From (1)
2 =Cos X
dx
dy = Cos x dx

put value x and dx

dy =Cos60° x —
180

D24
) =
1

l‘\)ll—

n
2 x180

Sin61°= Cos (60° + 1°)

= Sin 60° +dy

sin61°=0.874/7

Q4. Find the approximation increase in the volume of a cube if the length of its
each edge change from 5 to 5.02.

Solution
Let v=x>....(1)
Take x=35
And dx =5.02-5= 0.02

From (1)
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dv = 3x* dx
put value of x and dx

=3 (5)? x (0.2)

75 x 0.2
= ]1.50

dv = 1.5 (cubic units)

Q5 Find the approximation increase in the area of a circular disc if its diameter is
increased fromd44 1o 444 cm.

Solution
Let A be the area of circular disc

= A= garé ... (1) (by def.)

diameler

r =22 AS radius = -

14

dr=222-22 = r=—=2

r4

= 0.2 when diameter increase o 44.4

From (1)
:—':-= 2nr r= ="2—4=2
dA =2nar or
put values we get
dA = 2( m)(22)(0.2)
= 2% 3.14 x 22 x 0.2 n =314

= 27.646 5q. units
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