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INTEGRATIONS

There are two types of integration.

i) Indefinite integration ii) Definite integration

It is necessary to know before study the application of integration that what is the
difference between these integrations.

INDEFINITE INTEGRATION

Function is not given, it is to find out by the
given rate of change and initial values.

To find curve or function:
The rate of change of a continuous function is given'which is

f(x) with respect to independent variable x is The graph of f(x)
given that is P(x). The indefinite integration te integration is

is used to find out the function f(x), such as

d fr—
—f() = P®)

d
— f(x)=
dx ()= P()

> X
X=a x=b
Figure 10.3 a

b
Area=f f(x)dx

=[QM)]p
=Q(b) - Q(a)

Where Cis a constant of integration.
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f(x)

Figure 10.2
Constant term C:
After integrating a term C is added, which is
called constant of integration.
Reason:
Suppose that
f(x) =4x3—21x> +43x+ 10 - (1)
Firstly, the rate of change of f(x) w.r.t. x.
Derivative of f(x) w.r.t. x

d
3/ () = PO = 128" 243 > @)

A
204 d )=
— f(x)=P(x)
dx
10+
0 : —>X
1 3
%lre 10.4
\mwn in figure 8.4.

egration is anti derivative,
so the function f(x) can get back integrating

equation (2).
fdf(x) j(12x2 —42x + 43)dx

f(x) =4x3 —21x* +43x - (3)
Comparing (1) and (3), a term is missing
which is constant term 10, so a constant term
Cis added in (3).

Flgure 10.3 b
No constant term
After integrating n
added.
Reason:
Suppose h
—42x + 43
A
20—
P(x)
101
0 > X
1 3

Figure 10.6 a

Area under the curve between the
vertical linesx = 1 and x = 3.
Figure 10.6a

b
Area=f P(x)dx
a

3
Area = f (12x% — 42x + 43 )dx
1

= [4x3 — 21x% + 43x]3
The point is to be noted that there is no
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f(x) =4x3—21x2+ +43x+C - (4)
The value of Cis calculated by initial values,
which is a given point on the curve f(x).
Initial condition f(x) = 36 at x = 1.
Putting these values in (4), we have

c =10
So that
f(x) =4x3 —21x%2 +43x + 10
which is the required function same as (1).
The graph of the function f(x) is shown in

figure 10.5.
y
A
50+ f(x)
40+
B fos= » weies /
0 ' } >
1 3
Figure 10.5
Initial Value:
Initial value is a point o
curve f(x) @
y
N
(af(a))
f(a)|--

§ ; > X
Figure 710.7
a: abscissaNtBon Xx-axis)
b: ordinate (value on y-axis)
Initial value is used to find the value of
integral constant C.

Graph of the function:
The rate of change in f(x) is given but
the function f(x) is not. The graph of the

term is missing, so integral
will not be added.

constant C

={4x3%—21x%32+43 x 3}
—{4x13-21x12+43x1

=48 — 26
=22

Figure 10.6b

Q(3) |

unarv condition:

X =

G e s D
A 4
x

Figure 10.6 b

Area under the curve f(x)
etween two vertical lines x = a and

Figure 70.8

> X
x=b

The boundry conditions x = a and

x = b are vertical lines not

a point on

the curve f(x) and both the lines

intersect x-axis.
Graph of the function:

The curve f(x) is given, so the
graph of the function can be drawn

before integration.
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function f(x) can be drawn after finding the
function by integrating %f(x).

For example, the rate of change in f(x) with
respect to x is give.

d
—f(@) = P()

d
The graph of T f(x) is drawn, figure 10.1
but the graph of f(x) can not be drawn.
¥

N

= 1%)= P
X

> X
Figure 10.1

To draw the the graph of f(x), we will have

to integrate

d
2 f 0 =P()
fx) = P(x)
= F
Now the graph of f(x) a

shown in figure 10.2
Y

A

f(x)

N

Figure 10.2

For example, The function f(x) is given
which is continuous on [a, b]. To find
the area under the curve between two
vertical lines x = a and x = b. The
graph of the function can be drawn as
shown in figure 10.3a.

M 4

> X
X=a x=b
Figure 10.3 a
T—
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