Bdvanced Higher Mathematics

Outcome 4 - Integration by substitution with trig identities

Worked Example: x = 3sin@
% 1 dx 3 cos b
. - = COSs
Evaluate f ————dx using d
0 V9 —x?
. . ) dx = 3cos@dd
the substitution x = 3siné.
3 T
3 1 = — 1 —_ — =
Whe.nx—i, 351n9—2 sm9—2 9_6
When x=0, 3sinf=0 sind=0 @=0

3cosfd

m
IE 1 z
P — 3c058d8:J’ ———do
_ 2
o V9~ (3sin) o J9—9sin®6

3cos @ % 3cos@

m
6
[Fmt g (aeme
0 /9(1—sin?8) o J9cos o
T T T
6 3cos = -
de — | ¢ _ 6
J; 3cos @ —J;ldﬂ_[ 0 ]

0
I8
=(g)-(0)=

T

6

Questions...

Calculate or evaluate;
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3:3 - Integration by substitution
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Key Facts/Formulae: =3

This is the integration
equivalent of the Chain Rule.

You will choose a new variable, u,

which will usually be a function
within a function.

In the exam, this choice will often
be made for you.

Assign your new variable

Find an expression for 'dx’
Change limits to be interms of 'u'

P wr =

Make your substitutions
and look to simplify

5. Integrate and evaluatel

x = 6sind
x = 5sind
x = 8sinfd
x =9sin0
x =7sin0
x = 2sin0

Essential prior knowledge! @
sin®x + cos*x =1

cos’x =1 —sin®x
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Answers
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