j; f(x)dx dy
“ i m f(x) dx
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INTES mnmn
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Introduction:—

The technigiie\dr tethoa ta find sach a function whose derivative is given involves the
i"\/( iTise pro'ﬂsf of divferentiation, called anti-derivation or integration.

J |27 fe ru|| omVarlabIes

§ = o .

Let f be a differentiable function in the interval a<x<b, defined as y = f (x), then

the differential of independent variable x is denoted by dx and is defined to be the
increment ox

Thus OX =dx

The differential of dependent variable y is denoted by dy and is written as

dy = f’(x)dx and Sy ~dy

EXERCISE 3.1

Q.1 Find &y and dy in the following dy = f'(x)dx
0 case52 L wh . . dy = 2xdx f(x)=2x
[ y=x"—-1, when x changes from 3 to
202 dy =2(3)(0.02)
Solution: dy =(6)(0.02)
x=3 and dx=0x=3.02-3=0.02 dv=0.12
=3 e .
) (i) y=x’+2x, when x cha ﬁqes frnmz S
y+8y=(x+6x) -1 018 — [ (@AY
5y=(X+5X)2—1—(X2—1) Sc!utlr)n Y~ N [ (O Vo~
) = A IXiE 2 ang 1x cx 1= 2_—02
=X*+(0%) +2x8x=1=x\+1 7T [V el el
= Sx(HX) F2)) A ) \ x \ 'y+5y:(x+5x)2+2(x+5x)
=(0. 02\(0 b2 +2(3 ) (W 5y=(x+5x)2+2(x+5x)—(x2+2x)

ny x-____i-\ 0.02)(6.02).
W Y NSy =0.1204
y="f(x)=x*-
f'(x)=2x

X +(5x) +2XSX 42X + 20X — X2 = 2X
(5x) + 2XOX+ 20X
=(-

-0.2)° +2(2)(-0.2)+2(-0.2)
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0y=0.04-0.8-0.4
Y Q.2 Using dlfferentlals find. d_y and_ dx_ ks
oy=-116 . hX ra )
, — in thefeiiv mmg (.quauor\s
y=f(x)=x"+2x ,’i) : XI4,=4 \ e
- AR FARVAT R L
dy = OGN o g Taking differentials on both sides

dy =(2+2)dx| |

[Nrieiss2)-02)
dy =(6)(-0.2)
dy=-1.2

(iii)  y=+/x when x changes from

4t04.1
Solution:
X=4 and 6x=dx=4.41-4=041

y=+/x
Then y+38y =/X+0X

1

1
Sy =(x+06x)2 —x?
1 1
Sy =(4+0.4)2—(4)2
Sy=+4.41-4
y- 10

(0=

%\

dy =0.1025

d(xy+x)=d(4)
d(xy)+d(x)=

xdy + ydx+dx =0
xdy =—(y+1)dx...(Q)

dy = —[ y+1}dx
X

dy y+1
dx  x
From (i)
(y+1)dx =—xdy
dx X
dy  y+1
(i) x*+2y*=16
Solution:

X*+2y° =16

Taking differentials on both sides

d (x2 +2y2) =d(16)

2xdx+2(2ydy)=0

2xdx+4ydy =0

2ydy = —xdx .. (1)

x
'-. .. - ..\'.
)

From (i)
xdx = —-2ydy

dx = (ﬂ) dy
X

o2y

dy X
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(iii)

2

X' +y*=xy

Solution:

(iv)

x*+y% =xy?

Taking differentials on both sides
d(x4 + y2)=.d (xyz)

AxCdx 2y dy; =
2ydy — '_Zx;/ dyl=: y 70( - A3
2yl x)dy =0y 4 ) ..()

LT IS S TV
dy =| L= |
2y(1-x)

dy _ y*-4x
dx 2y(1-x)
From (i)

MCTRN

y? —4x°

dx 2y( X)

dy y>—4x®
xy—Inx=c

Solution:

xy—Inx=c

Taking differentials on both sides
d(xy—Inx)=d(c)
d(xy)—d(Inx)=0

xdy+ydx—1dx:0
X

xdy = 1dx— ydx
X

xdy:(l—yjdx -

1(1, ’ﬂd;- -

_"'-___

X( A ..( I

Zaxx (2ydy)

(i)

'luy 1-xy

03

1dx—ydx: xdy
X

AT I
By [ (o

U x(

CRTATES

Use differentials to approximate the

values of
Y17

Solution:

WU gy

Let f(x)=4x =(x)*

Then f(x+5x) =(x+5x)%

1
f (x+6x)=(x+dx)* (- 6x =dx)
As the nearest perfect fourth root to 17
is 16 so, we take x =16 and

ox=dx=1
1
f (16)=(16)Z =2

1
As f (x) = x4
Differentiate w.r.t x

1
f(x) :%x41 =

f'(x)=—5
4x4

put x=16 in

1

3
1.
4

f'(16)= 7=

-
i w

1
f'(16)=—
(16) =
By using

_«mﬁ=4ﬁ-

f (x+6x)=~ f(x)+ f'(x)dx
f(16+1)~ f(16)+ f'(16)(1)

f(l?)z2+3—12
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(i)

Solution:

317 ~2+0.03125

417 ~2.03125
(31)s

1
Let f\X /4 B ¢ ) {
As the rieargst pﬁrre(thf h ldetto 31 is
34, so we takew x=32 and

TN

. ,'5>\ L dv==1

(iii)

Qolrmon

(32)=(32)s =2

=

f(x)=x®
Differentiate w.r.t x
1 45 1 2
f'(x)==x> ==x5
(x)=¢ c
f’(X)=—i
5x5
Put x=32 in

f(32)=—t =1

5(32)s

ES
a1
—~
w
N
~—
Ul
L 1
N

f’(32) = %

By using
f (x+06x)= f(x)+ f'(x)dx

f(32+(-1))~ f(32)+ f'(32)(-1)
f(31)z2—8—]6 -

531 ~2-0.0125

ey ] w-.-"”“"". __.". .I'.-'
Bragurel o O\

cos°9°=

- =t -+ (x) COS X
We take
X =230° and

(iv)

Sx=dx=—-1°= "~ = ~0.01745 radlan<
180 _

(30°)<C%«30°' 0. 8660

___.-\.

(x)_co X\ -

_L}lffe.enuate w.r.i X

f'(x)=—sinx
f'(30°) =—sin30°=
f (x+6x) = f(x)+ f'(x)dx

f'(30°)(~0.01745)

f(29°) = 0.8660+(—%j(—0.01745)

f(30°-1°)~ f (30°)+

€0s529° ~ 0.8660+0.0087
lcos29° = 0.8747|

sin61°

Solution:

Let f (x) =sinx
We take
X =60°and

Ox=dx=1°= L 0.01745radians

f (60°) =sin 60° = 0.8660
f(x)=sinx

Differentiate w.r.t x _

- -

f’(x_) s\ [ 72

I_- :___ 2

\FI(60F) ko 60’

Nl'—?.-.

) Usmg

f (x+6x) = f(x)+ f'(x)dx
f (60°+1°) ~ f (60°)+ f'(60°)(0.01745)
f (61°) ~ (0.8660) +%(o.01745)

sin61° ~ 0.08660+(0.5)(0.01745)
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lsin61° ~ 0.8747|

Q.4  Find the approximate increase in the volume of a cube of if the Ie:-‘.-gg.'r_'i'nf i*s each

edge changes from 5 to 5.02 N

L .___.-\.

Solution: — N

Let x be-tlie iength.of €ach Rdpe af cubie.ard'V he th&'Volume of cube, then
V=x (1) L4 '

HHere
|

‘W =3 dx =5.02—5=0.02

Taking differentials on both sides of (i)
dV = 3x°dx
dv =3(5)°(0.02)
dv =75(0.02)
dv =15

Thus the approximate increase in volume of the cube is 1.5 cubic units

Q.5 Find the approximate increase in the area of circular disc if its diameter is increased
from44 cmto44.4cm
Solution:

Let r be the radius of the circle
then r changes from 22 cm to 22.2 cm
So r=22,dr=222-22=0.2

A= rr?

Taking differentials of both sides — [ 5 «_
dA= 7z (2rdr) ey UL OV AN A
dA=27(22)(02) N\ /L '

da=gsn | | O Do

VN

Tnus the approximate increase in area of circular disc is 27.646cm’
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