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DEFINITION :- The Definite Integral

The symbol for the number / in the definition of the definite integral is

which is read as “the integral from a to b of f of x dee x” or sometimes as “the ntegral
from a to b of f of x with respect to x.” The component parts in the integral symbol

also have names:

Rules satisfied by definite integrals :-
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EXAMPLE 1:- Using the Rules for Definite Integrals

Suppose that

1 4 1
ff(x} dx = 5, / f(x) dx = -2, / h(x)dx = 7.
i 1 -1
Then

]lf(x)dxz—/4f(x)dx=—(—2]:2 Rule 1
4 1

| 1 |
-/ [2f(x) + 3h(x)] dx = 2/ flx) dx + 3[ h(x) dx Rules 3 and 4
-1 4 L

= 2(5) + 3(7) = 31

f4f(x)dx = ]If(x) dx + /4f(x)dx =5+(-2)=3 Rule 5
| —1 1

DEFINITION:- Area Under a Curve as a Definite Integral

If y = f(x) is nonnegative and mtegrable over a closed interval [a, b], then the
area under the curve y = f(x) over [a, b] is the integral of f from a to b,

[f

Examples :- Using Properties and Known Values to Find Other
Integrals

Suppose that f and g are integrable and that

/Ef{x) dx = —4, /5f[x) dx = 6,f5g(x]dx = K-
1 1 1

2 1
a. / g(x) dx b. / g(x) dx
2 5
2 5
/ flx) dx d. /f{x]dx
2
5
] [f(x) — gx)]dx f. / [4f(x) — g(x)] dx
!
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Solution:-

(3 f | g dx=10 (h) f} ]g(x]dx: - f] | o(x) dx=-8

(¢ f?ﬂxldx f fod=3-4=-12 () f;f(x)dx:ff{mdx—fff{x)dx:6—{—4):10
[e}fll ofx)| dx = f(mdx f%g[xf]dx:G—S:—E

ﬂfH )-gx)]d f flx) dx - f)g(x)dx:4(6)—8:16

Example : find the area bounded the curve y = x? + 2 and the
line x=4 and x-axis

Solution :-

x3 *
A=fydx=f(x2+2)dx=[?+2xl = 264
0 0 0
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