Integrals and Antiderivatives

1. Definition of Definite Integral
If f is a function defined on [a, b], the definite integral of f from a to b is the number
(x; are sample points in the subintervals [x;_4, x;]. These sample points could be left endpoints
or right endpoints or any numbers between the endpoints)
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provided that this limit exists. If it does exist, we say that f is integrable on [a, b].

2. Theorem (it is much simpler to use than Definition of Infinite Integral
If f is integrable on [a, b], then

| 'z = lim if(xi)Axi

Where Ax = bn;a and x; = a + iAx

Example: Evaluate f03(x3 — 6%)
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Thus, xy = 0,x; = Xy =Xz =, and, in general, x; = — Since we are using right

endpoints, we can use Theorem 4:
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Solutions:
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Indefinite Integral

1. the notation [ f(x) dx = F(x) is traditionally used for an antiderivative of f and is called
an indefinite integral.

Thus [ f(x) dx = F(x) Means F' = f(x)

Note: You should distinguish carefully between definite and indefinite integrals. A definite

integral f; f(x)dx is a number, whereas an indefinite integral [ f(x) dx is a function (or family of
functions).

Example
[ cosdx = sinx fi =In (x)

Example
Find the general indefinite integral [(10x* — 2 sec?x)dx
Solution: [(10x* — 2 sec?x)dx=10f x*dx — 2 [ sec?x
5
= 10% — 2tanx + ¢

=2x° — 2tanx + ¢

2. Table of Indefinite Integral

d o i

X =nx J‘ =24 C

d SINX=COSX Jcosxdx:smx+c

dx

d COSX——SINX jsinxdx:—cosx+c
dx

d tanx =sec® x J.seczxdx:tanx+0
dx

icotx:—csczx Icsczxdx:—cotx+c
dx

isecx:secxtanx jsecxtanxdx:secx+c
dx

%cscx:—cscxcotx J'cscxcotxdx:—cscx+c




Antiderivative

Definition: A function F is called an antiderivative of f on an interval of I if F" = f(x) for all x
in L.
Theorem: if F is an antiderivative of f on an interval I, then the most general antiderivative of f
onlis

F(x)+C
Where C is an arbitrary constant.

Table of antiderivative formulas:
See Above (Same as Table of Indefinite Integral Table)

Example: Find f if f' = xv/x and f(1) = 2
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Solution: The general antiderivative of f'(x) = x2 is f(X)="5 = gxﬂC
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Solving for C, we can use the fact that f (1) =2
f(1)=2/5+C=2
Solving for C, we can get C=8/5

5

2x2+8
5

So, the solution is f (x)=

Practice:
1. Find the antiderivative of the following function:
4_
a. f(x)=3cos(x)+ il " Vx

b. f(x)=x+1)(2x—-1)
Solutions:
1.

a. 3sin(x) + %x‘* —2Vx+C
2x3
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