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The Definite Integrals and Ifs Application

A Definite Integral has start and end values: in other words, there is
an interval [a, b].

a and b (called limits, bounds or boundaries) are put at the bottom and
top of the "S", like this:
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Example (1): Evaluate the integral f_23(6 —x —x?) dx

Solution: f_23(6 —x— xz)dx:[6x — %2 — %3]:
- [s2 - &= 5] - [oc-» - = -]
ST AT
=19-2+2 =19+ T = 194 === |
Example (2): Evaluate the integral f; sin x dx
Solution:f;sinx dx = —cosx|j = — (cosm — coso)

= -(-1-1)= -(-2)=2

sin 2x

dx

(3
Example (3): Evaluate the integral fﬁﬁ s

3
x = j'oz(cos 2x)"2sin 2x dx

=(_i2) Jg(cos2x)™ (—2)sin 2x dx

-1 ((cos Zx)_l)E_ 1 ( 1 )E
T2 -1 " 2 \cos2x
0, 2x70

sin 2x

KA
Solution:foﬁ >
cos X

3

[2-1]=-

1 1 . _1 o 1
[cos(z%r) cos(2 (0))| 2 cos(E) cos(0) |
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Area Under a Curve

The area under a curve between two points can be found by doing a definite
integral between the two points. To find the area under the curve y = f(x)
between x = a and x = b, integrate y = f(x) between the limits of a and b.

R

y = fix)

¥ =4 ¥x="h

Remark: If the area is above x-axis, then the area is positive, and if

the area under the x-axis, the area is negative, so we should change
the sign to positive value by adding a negative sign or by taking the
absolute value.

|

Psre= — j.f(x)dx

y = fix)

Remark: To avoid the negative value, we will take the absolute
value:

Area = ‘ 753"(:1'}{531

3
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Example: Find the area bounded by y = x?andx = landx = 3

Solution.
=3
Area=| [ :Egd:r‘
Iz; =3
- T] J:=1‘
33 ]_3
— 1373
2
= ‘9—% — |8= | unit?
3
Example: Find the total area between the curve y = x3and x = —2 and
x = 2
Solution:
¥
a
- [I /i -

If we simply integrated y = x3between x = —2 and x = 2, we would
get:

| ridx

T=—2

Area =

r 4

=2
=5

EE}I=?

=‘16 Le‘=0

r——2

So, instead we have to split the graph up and do two separate integrals:
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=2 9
_ el — 227 = |16 _ ol =
Al—Iiﬂmdm’ t| | =% -0| -4
=0 0
o] 5ol - p-t]- |4 -+
r=—2 -

Hence, Area = Al + A2 = 4 + 4 = [8] unit?

Example: Find the area bounded by the line x + y = 1 and the coordinate
axes
Solution.

Coty=2 — y=2-2

y=0-—z=2 = (2,0)

=2

Area = | [ (2 —z)dx
=0

IE =2

- (m B T)] =[]

= ‘ —2"+2‘ = [4] unit?



