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F'(x)= f(x)

If F'(x) is any anti-derivative of f(x) then the most general anti-derivative of f(x) is called
an indefinite integral and denoted,

If (x)dx=F(x)+c, cisanyconstant

B T e T O



can factor multiplicative constants out of indefinite integrals

P f f(x) % g(x)dx = f f(x)dx = f g(x)dx. Inother words, |

the integral of a sum or difference of functionsis the sum or

difference of the individual integrals.This rule can be extended

to as many functions as we need.







ff'The ﬁrst 1ntegral that we W111 look at IS the 1ntegra1 of a power of X.

The general rule When 1ntegrat1ng a power of X wWe add one onto the exponent and then
(divide by the new exponent. It 1s clear that we will need to avoid # = -1 1n this formula. If we
‘allow in this formula we w1ll end up w1th d1V1s1on by Zero.. -

Next 1S one of the eas1er 1ntegrals but always seems to cause problems for students

f kdx kx+c, ¢ andk are constants.

fLet us now take a look at the trlgonometrle funetlons

smxdx —COSX +C. fCOSde—Smx+C
SCC de tan x +c. fseextanxdx Secx +C.




‘6dt+f4dt—
5
—+4t+c =

4

1al and logarithm functions
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After the last sectlon We now know how to do the followmg 1ntegra1s

i/idx — dt COS wdw
1 f J

i?However ‘we can t do the followmg mtegrals . .

f18x2‘{/6x + 5dx f 20 +1 dt
(

t +2t)

f 1—l cos(w—lnw)dw f(8y—1)e4y2'ydy

2%

Let us start with the first one |

18x7> ‘{/6)63 + Sdx




(6363 + 5)Z
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f18x2‘{/6x3 + Sdx =fu4du —

+ C =

its differential

1

18x°dx )=
(18x2ax)

=

4(6x3 + 5)Z
5

+ C
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Now, we go back to our integral and notice that we can eliminate
very w that exists in the integral and write the integral completely
n terms of # using both the definition of # and 1ts differential

=L osu-tanbn = fosu-tanf1- Lo

W W

Cos(u)du = sin(u) +c = sin(w— In w)+ C
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xdx =

2
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2 2
x‘edx=x"e -2[xe dxj

2
x‘e’ =2\xe’ —e* +¢

2
X e —2xer 20w+



| |Letu =€, dv=cosxdx. Then du =e dx, v=sinx

Thus, [e” cosxdx =e" sinx— [ e sin xdx.

Now integrate by parts again the integral f e’ sin xdx.

Letu =e", dv =sin xdx. Then du = e dx, v = —cos x. So,

e sinxdx=e cosx—[e (—cosx)dx=e cosx+ [e cosxdkx.
e e
e cosxdx=e smx—e COSX—

Bringing the last term to the left hand side and dividing by 2 gives |

2(e" cosxdx=e"simx—e" cosx|

1 :
.'.fex cos xdx = 5 (ex sin x —e* cos x)+







Then du =

ax

dv =1

)
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x%—4x+5=(x2—4x+ )+5-4=(x-2)
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