Bdvanced Higher Mathematics

Topic 3 - Integration

Outcome 2 - Integration by
p

parts more than once

Worked Example:

Use integration by parts to find [ x?sin4x dx.

1. Choose u and &
dx d
v
Let u=x2 and — =sin4x
dx

d
2. Calculate d—u and v
X

du 5 1 4
_ = X _ — —
dx 2 COS &X

=3

3. Sub into integration by parts formula

1 1
fxz sin4dxdx = —Ex2 cos 4x —J‘_Excos-‘-lxdx

1

4. Use integration by parts againl _ _sz cos Ax +§xsin Ay +55cos At C

Questions...

Rig@ ur Maths

Key Facts/Formulae: =

Integration by parts is used to
integrate products when integration
by substitution does not work.

Often, you will be told what metheod
to use in the exam.

To integrate by parts;

1. One of your functions must be
"easy” to differentiate and gets
“simpler” when you differentiate it.

2. One of your functions must be
"easy” to integrate

dv J du g
U—40dx — Uvr — V—0ax
dx dx
1 dv
Let u= 5% and T cosdx
du 1 1
E=_E = ; sin 4x

. 1 1 1
= —szcosilx—[—g .‘rs1n4x—J‘—§sin4x dx]= —szcos-flx— —gxsin-flx—i2 cos 4x

Calculate each of the following integrals using integration by parts.

p fxzcosxdx
& fxzsin 5x dx
J-6x2cos9x dx

P! J.(x22x+5)e‘°’xdx

=1 fx3exdx

=3 J. 6x?Inx dx @ **Hint** You CANNOT integrate Inx!
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Answers

-

x%sinx 4+ 2xcosx — 2sinx + ¢

— —x2cos5x +—xsin5x + ——cos5x + ¢

5 25 125

T2 g _ —_ i
3x sm9x+27xc059x 24351n9x+c

1 .
ﬁe‘”‘[sz —20x +45] + ¢

x3e* — 3x%e* + 6xe* —6e* + ¢

2
2x31nx —§x3+ c
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