Integration Jalsil)

3 sanall JalSall alaty, 3 ganall jae JalSal 5 3 sanall JalS3ll ol 3o ) JelSl) ansdiy cilasaly yll ale 3
il A il Ll Jhsall cpe ey ) Ly JES) e ccibiniall cclabual (sl Cilay
el 3¢y edumlaill ol I (s gSaall alagl e sl e JalSH S 5 5 AT g (sl
omSall BV Lal can

Lo dlla inie caad dabisal) lade a3l Je Gunia JalSal Cay jas Sa

L

» X

ddaal) Jal<il)

Sl g g lall lasll 4d (58 A sl s (Definite Integral 4 daiyl) sl Jalsill
e slra

3
j (2x* +3x + 2) dx
1
Ao (e By yhe JalKall (e Al Aaleall 8 (g glall aadl (o et Aat JWlSE) J2a Aaii (g glud

Aalaall A bl aa) yiay g3

Adaal pe Jal&il)

sl Ohaall 4 < Al Jalkill e (Indefinite Integral A alaayl) sl e Jalill
Cdsnse e Aaull

j(xg' + 4x% + 10x) dx

1



Rules of Integration

1. The integral of a constant multiple of a function

A constant factor in an integral can be moved outside the integral sign in the following way.

/k flz)dz =k /f(;rjd;r

Example
Find /11.-1-:2 daz.

Solution

We are integrating a multiple of 2. The constant factor,11, can be moved outside the integral

sign.
. 28 1128

f11-.n2d;r. = 11/.-x2d.-x ~11 (?—5 + c) = —;r +11c

v

Example
Find f —bcosxdr.

Solution
We are integrating a multiple of cosz. The constant factor, —5, can be moved outside the

integral sign.
/—5 coszdr = —5/(':05 rdr = —5(sinz +¢) = =5sinz + K

where K is a constant.



2. The integral of the sum or difference of two functions

When we wish to integrate the sum or difference of two functions, we integrate each term
separately as follows:

/f(.’}:)+g(:tr} dm=/f(m}d3:+fg(3:}dx
[f@) = g@) do= [f@)de— [g(x)de

Example
Find [(1?3 + sinz)dz.

Solution

1
T
/(m3+sin$}dr}: = f:zr3d3:+/sinr}:dr= - szt

Example
Find /e‘h —z' dx.

Solution
3z 8
- - e T
/eh—m'dm=/e3rdm - /:e:‘d:f:= > —§+c
Exercises
1. a) Find [82° + 32%dz, b) [2zdz.

2. Find [3cosz + Tz dx.
3. Find [ 7z~3dz.

Find [ %dr}:.

Find [ &=2dy.

Find [ 5e**dz.

Find [ S=—dz.
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Rule 3
1
f.’]'fnd:if — _x-n+1 +c
n+1

for all real numbers n, except n = —1.

When n = —1. [z"dr becomes [z 'dz = [ %dr We don’t need to worry that the rule
above doesn’t apply in this case, because we already know the integral of %
Since

d

1 1
—(Inx) = —, we have /—d:r: =Inz+c.
dx T x

Examples
Find

i [23dr

dx
2

iii [ /zde

Solutions

i/m3d$:(3i1)$4+c:i:r‘1+c.

dx 9 1 9 1
i | —= (2 %r=———a M 4re=—"+c.
f:z:Q [ —24+1 T
1+1

1 1 3
iii[ﬁd:r::fﬂﬁdm: +13:2 —I—(_’.ZEJ’,“‘? + c.

2
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Exercises

1. Find anti-derivatives of the following functions:

i x° ii z°
i oz iv m—lz
v vi
vii V2 viii 2T
. 1

1X g

2. Find the following integrals:

i f —3xdzx

i1 f(:r3+3:r2+:r:+4)d3:
1

iii /(:r:——)dﬂ:
T

iv f(%—i—g)dr



PROPERTIES OF INTEGRAL : -

Ij‘dx =b —ajicdx =c(b—a)

) )

Jef @)dx =c.[f (x)dx

if(x)dxzo

b a

[/ ()dx ==[f (x)dx

a b

b c b

[£ ()dx = [f (x)dx +[f (x)dx ¢ €[a,b]
b b b

[IF () £g(e)ldx =[f (x)dx + [ g(x )dx
if f(x)=0= [f (x)dx >0

if f(x)<g(x)= [f(x)dx < [g(x)dx
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1
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[(2x 7 +6x)*(2x +3)dx :%j(sz +6x)2(4x +6)dx =
1
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j(x3+1)2dx =J(x6+2x3+l)dx SRR
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EXAM : -

10
[dx =10-6=4
6

10
[5dx =5(10-6)=5.4=20
6

213

3
_r
_l[xdx ==

1
= (9-1)=4

| 2( )

5

5 2
[(x +5)dx =%+5x =255
2 2

1

_n

1 3
3
X2 43x)dy =2+ 2
£( 32 6

0

3 2 3
[(2x7 +50)2(4x +5)dx =(2x;5")
1

3
=2

1
3

[(2x7+6x)*(2x +3)dx =;j(2x2+6x)2(4x +6)dx
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