Mathematics |

2.8 Integration methods/trigonometric substation

Formulas
a? + u? a? — u? u? — a?
or or or
va? + u? a? — u? u? — a?
tan @ sin @ secf

Steps of solution

1. Assume u =asinf oru=atanf@ oru=
asecB

2. We derive the two parties

3. After that we replace the assumed and derived function
in the original function

1
324 x2

Example 1: Find [ dx .

Solution //
lL.u=atanf - x=3tan0 - 0 = tan‘lg

2.dx = 3sec?0do
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3sec:0do =

3. =f 32+(3 tan 9)2

1 2
f9(1+tan2 0) 3sec®0do

_ sec’ 0 1 _1 -1X
f33e020 30+c—3tan S tec
2
Example 2: Find [ =— dx
p | 7=

Solution //

. . . -1 X
lL.u=asin@ -» x=3sinf » 0 =sin~ 1=

2.dx =3 cos0do

. 2 2
3 :f(351n0) 3C080d9 :f(3sm0) 3cos0

/9—(3 sin 0)2 f9(1 —sin? 9)

.2
27 sin“ 0 cosO _ 9fsin2 0 do = 9f_(1 — COoS zg)dg —
3V 1-sin20 2

9 9
Ee—zsm29+c

=§ 0—%2 sinf@ cos0 + c
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1

Vverr—1
dx

Example 3: Find [ dx

1

l.u=asecO —» e* =secO - 0 = sec

Solution// [

-1 ex

2.e*dx = secO tan0do

secO tan@
3.=| ————df =
f eX\/sec?0-1
secO .tan 0 . f secO .tan @

do =0+ c =

secO/sec20-1 secO .tan@

secle* + ¢
Exercises: 1. [ e*V1 — e?*dx

2. [ —— dx

4+x2

1
el
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