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Definition 1.1

A function F'is an antiderivative of f on an interval I if F'(z) = f(x) for
all z in I.
f is the derivative of F' «+— F'is an antiderivative of f

Note: If F'is an antiderivative of f, then the most general antiderivative
of fis
F(x)+c
Where c is an arbitrary constant.
For example the antiderivative of f(z) = 2z equals F(z) = 22 + ¢
or
For example the antiderivative of f(z) = 322 equals F(z) = 23 + ¢
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Definition 1.2
We call
[ @i

/f(m)dx =F(z)+c

an indefinite integral if

where F(x) is an antiderivative of f(x).

° f2:nda::x2+c
° f3:v2dx:a:3-|—c
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Example 1.4

° 1
/md$:§m2+c

Because the derivative of %:Jc2 + c is equal to =

1
/x2daz = §$3 +c

In general when z # —1:
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Example 1.5

°
/sm = —cos(z) + ¢
°
/cos Ydz = sin(z) + ¢
°
/s x)dx = tan(x) + ¢
°
/CSC2(LIJ)d$C = —cot(z) +¢
°
/sec ) tan(x)dx = sec(z) + ¢
°
/csc ) cot(z)dxr = — cse(x) + ¢

v
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Some useful integral properties:

/cf(:c)dx:c/f(:c)dx

J1rt@) = g@)in = [ f@yin = [ gla)do

(1)

()

Example 1.6

evaluate the following integral:

/(2x2 + 927)dx

/(2x2 +927)dx = /2;1:2dx + /9x7d;1: = 2/x2daz + 9/x7d:c
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3 8 3 8

= [25) + el + (5 + el = 2(5) +9() + (1 + )

/(2x2 + 927)dx = 2(%3) + 9(%8) +c

If w= g(x) is a differentiable function, then:

[ fe@ng @i = [ swdu
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Example 1.8

evaluate the following integral:

/ 322 sin(z3)dx

We see that 322 is the derivative of 3. So if we make the substitution

u = x>, then % = 322 or in the differential form du = 3z2dz, so
T

/3372 sin(2?)dz = /sin(u)du

Now we integrate with respect to u:

/sin(u)du = —cos(u) + ¢

Replace u by 23, we get:

/3w2 sin(z®)dx = /sin(u)du = /sin(u)du = — cos(u)4c = —cos(z3)+c
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Example 1.9
Find:

/230\/ 1+ x2dzx

We define a function of z, called u
Let u = 1 + 2

= 2x or du = 2xdx So the above integral becomes

d
3
/\fdu—/mdu—ug2
2

Njw

2 2
gu +C:§(1+$2)

W

+c
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Example 1.10
Find:

/cos(4x —T)dx

d
Let u =4x — 7. then d—u:4ordu:4daz.
T
We can rewrite the original integral as:

1
1 /4008(41: —T)dz

then the above integral equals:

1 1. L.
1 /cos(u)du =1 sin(u) + ¢ = 1 sin(dx —7) + ¢
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Find:

/6_5zdI

Let u = —5x, then Z—u = —5 or du = —Hdz.

X
We can rewrite the original integral as:

-1
= / —5e %y

then the above integral equals:

-1 -1 -1
? eudu = ?eu +c= ?6_51‘ +c
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Find:

/ sin® z cos zdzx
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