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Motivation
Example
Find [ 3% dx

Solution: Since this is not a basic integral, we are looking for a good
substitution. We are looking for an inner function with almost the
derivative is somewhere in the integral. Let
u=23
du
3%In3

du =3%In3dx — dx =

« du
/3 L /U3X|n3
du 1
_In3/ m/l"”
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Integral of the exponential function
Theorem
[a¥dx=1ax4C

Proof: Since this is not a basic integral, we are looking for a good
substitution. We are looking for an inner function with almost the
derivative is somewhere in the integral. Let

u=a"

du
a*lna

du = a*lnadx — dx =

/axdx: /u du
a*lna
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Elementary integration formula
(1] f kdx = kx+ C.

efx"dxzﬁx”ﬂ—l—(: n# —1.

Qfx_ldxzf)l—(dlenx—l—C x > 0.

Q [eXdx=e"+C.
fekxdx=%ekX+C.

Q@ [adx=La+C
Q [kf(x)dx =k [ f(x)dx

Q [(f( x))dx = [ f(x)dx+ [ g(x)
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Example
Find [ x4 dx

Solution: Since this is not a basic integral, we are looking for a good
substitution. We are looking for an inner function with almost the
derivative is somewhere in the integral. Let

u=4—x°

du = —2xdx—>dx=i
—2x

/X24_X2 dx = /X2“ i
—2x

1
:_—2/2”du
1

= 2+ C
—2In2 +
1 2
— 247x
—2In2 +C

Dr. Abdulla Eid (University of Bahrain) Integrals

5/5



Example
Find [ x4 dx

Solution: Since this is not a basic integral, we are looking for a good
substitution. We are looking for an inner function with almost the
derivative is somewhere in the integral. Let

u=4—x°

du = —2xdx—>dx=i
—2x

/X24_X2 dx = /X2“ i
—2x

1
:_—2/2”du
1

= 2+ C
—2In2 +
1 2
— 247x
—2In2 +C

Dr. Abdulla Eid (University of Bahrain) Integrals

6/5



