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UNIT 3

Integration
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Exercise 3.1

Q1 Find 6y and dy in the following cases

i. y = x2-1 when x changes from 3 to 3.02
Solution

We have
x=3
and change =6 =dx=3.02-3=0.2
when x =3
= y= iy
y =(3)%-1=8
To find the &y(or change éx in x)
We have
y+ 8y = (x + 6x)%-1
put values from above
8+ 8y = (34 0.2)%-1
8+ 8y = 9.1204-1
8+ 8y =28.1204-8
Sy =8.1204-8
8y = 0.1204

but p=tia]
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dy = 2xdx ~(x? -1) =20
put x=3 dx = 0.2 =2x
= 2(3)(.02)
=0,12

ii y=x*+2whenx changesfrom2to 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 + 6x)% +2(x+ 6x)

= y=x% +2x asx =2
y =(3)*+2(2)
= 4+4=8

Put in the above equation
8y = (2 +0.2)2+2{2+(-0.2)}
8y = (2 — 0.2)2+(2 -0.2)
8y = (1.8)%2+2(1.8)
8y = 3.24 +3.6
8y = 6.84
As y=x2 +2x = 6.84-8=-1.16

dy = (2x +2)dx y=x% +2x
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dy=(2x2+2) % (—0.2) L =0 +2

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

=-1.2

ii y=+xwhenxchanges from 4 to 4.41
Solution

We have
Xx=4
change inx &x=dx=4.41-4 =-041

To find &y we have

y+8y = Vx + ox

As y=4x butx =4
y =v4 =2

Put values of y .x and 6x in above equation

2+ 8y = VA +0.41

2+ 8y =V2.41
2+ 8y =21
1
Sy=2.1-2 ny=yx=x1
8y = 0.1 2 = Lyt
Y = L
¥ T , (®)?
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1
-7 (041)

0.1025

Q2 Using differential to find L—" and j—; in the following equations.

i Xy+x=4

Solution
Talking differential
dixy +x) = d(4)
dxy) +d({x) =0
x dy +ydx +dx =0
xdy +ydy +dx =0

xdy = -ydx -dx

xdy =-(1+y)dx

dy L 1+y
dx x
d +1
- 2y _ y¥
dx x

Talking its reciprocal

ii xt +2yt =16
Solution
Talking differential
d(x? +2y?) =d(16)

d(x? ) +d(2y?) = 0

d(f+g) = df +dg

d (f.g) = fdg +gfd

butx=0

buty = -1

d(f+g) = df +dg
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2x dx +2d(y*) =0
2xdy +4ydy =0

= xdy +2ydy =0 .....[])

2ydy =- xdx
gly = - %dx
i 2y =
d 2y
From (1)
xdx = -2ydy
il x* +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 +y2dx .....(1)
2ydy -2xydy = y*dx -dx dx

2y (1-x) dy = (y2-4x7)dx

2_ gy
= dy = (j' ) x
2y({1-x)
Ii_}' _ IE__q_xS
dx 2¥(1-x)

Again from (1)
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4x3dx -y? dx = 2xydy -2ydy

(4x3-y2) dx = 2y(x-1)dy

2y(x-1
= dx =(—“x ) d
.'I"Z_“'x!
dx _ 2y(x-1)

dy B 43—yl

iv w=Inx=c¢
Solution
Talking differential
d(xy - Inx) = d(c) d(f+g) = df +dg
d(xy) +d(Inx) = 0 dif.g) =fdg +gdf

xdy #ydx = =dx =0 (1)

xdy = idx -ydx

xdy =(; -yldx

xdy =(=2)dx

x

_ 1-xy

dx

dy x2
Again from (1)

ydx -idx = xdy

[y- ) dx= -xdy
[ ”’x“) dx = -xdy

dx - —xx

dy z2y=-1
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Q3 Use differential to approximate the values of.

i. Vi7
Solution
Lety = xi....(1)
Take x=16
And 8x =1 =dx
From (1)
v 1 xi_% =1 I-E
dx 4 4
> o
dy =[;x #) cx
dy = x3)dx
4
put x and dx
= {1 o _15]]
(16)3
=Gx—)1
(24)7
= D\
- [-l- s 23}
= =1=0.03125
Bxd

Now 417 = (16 + 1)5... (16)7 + dy
(247 + 0.03125

=2 +0.01325


https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Fbise Visit Now: www.perfect24u.com

=2.03125

i @S
Solution
Lty =x5....(1)
Take x = 32

And 8x =-1 =dx

From (1)
dy =lx§_1 = l_‘k‘_g
dx 5
4
dy = %x"i
dy = _<i‘)dx
xr 5
put x and dx
= (—)-1
5[’25]5
— _1 k!
- (5X16) 1
1
=—=-0.0125

i 1 1
Now 315 = (32=1) = (32)5+ dy

= (32):-0.0125
=2 -0.0125

= 1.9875

iii. Cos 29°


https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Fbise Visit Now: www.perfect24u.com

Solution

lety= Cosx.....[1)

Take x = 30° -%

dx = 29*— 30°
= 1°
=1 x —rad
= 0.0175rad
From (1)
Y = sinx

dy = (—sinx)dx
put value x and dx
dy = (=sin (=30

180

= (sin D)

=36

Cos 29° = Cos (29° — 1°)

= Cos 30° +dy

_v.-E 1. m
P +1(18|}}

= 0.866 +0.0087

Cos 29° = 0.8747

iv Cos 29°

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

Take x=6 °=§
dx=1° = %
180
g
=] x —rad
180
= 0.0175rad
From (1)
D = Cosx
dx
dy = Cos x dx

put value x and dx
dy =Cos60° x—
180

Sk g
= - —
2" 180

Cos 29° = Cos (29° — 1°)

= Cos 30° +dy

= 0.866 +0.0087

Cos 29° = 0.8747

iv Sin 61°

Solution

let y= sinx.... (1)
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Take x=60°=21

Ll

dx=1° = =
180
From (1)
Y = Cosx
dy = Cos xdx

put value x and dx

dy =Cos60° x —
180

Sin 61° = Cos (60°+ 1°)

= Sin 60° +dy

0.866 +0.0087

sin 61° = 0.8747

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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::_z = 3x?
dv = 3x% dx
put value of x and dx
=3 (5)2 % (0:2)
= J5x 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 from 44 to 44.4 cm.

Solution

Let A be the area of circular disc

= A= ré ... (1) (by def.)
r =92 As radiys = dlameter
dr=222-22 = r=2=-9

2

= 0.2 when diameter increase to 44 .4

From (1)
< =2mr r==2=2
dA =2ardr
put values we get
dA = 2( m)(22)(0.2)
=2%314x22x0.2 n . =3.14

= 27.646 5q. units
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