Lecture 15: More trigonometric substitutions

November 14, 2016 10:21 PM

Usually, there will be a complex expression in terms of x, and we have to
substitute x = sin(@) or x = 2tan(8).

Examples
VT2

dx
2 =

X= 35m(6)
dx= 3505(6) 46

f\/9 9sin2 0

9sinZo * 3 cosf db

B -[w/9(1 —sinZ 0)

osinZd * 3 cos B db

V1 =sin2 6
/9//\/_1 e * cos 0 do
sin

j\/cos2

* cos0 do

sin2 6

cos? 6 5
= — df = cot“6do
sin® 6

= f(csc2 0—1)do

=—cotd—0+C
= —cot (arcsin (g)) — arcsin (g) +C

21

f sin3 x * cos* x dx

0

*if one power is odd, use the following identity:
sinx + cos?x =1

and make the odd power even by splitting it.

ie. sin® x is an odd function, so:

2
f sinx * (1 — cos? x) * cos* x dx
0

U= CosX
du=-sinx dx
cos(2m)
=f simx (1 —u?)u* *__du__
X

cos(0)
1

= —f u* —uldu
1

S Cunt bounds = 0
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dx= 2 sec®(8) 40

_ f @ecz(ﬁ)

(2 - tan(0))? = /(2tan(8))? + 4

sec?(6)
_____ dg
()tan2 ] * tan2 6+1)

3 sec?(6) 0
"4 | tanzg« \/@1?2_9:1_)

1 j sec3(0) "
4 | tan? § * Vsee2d
1 secH
- A_Lf tan? do
1

_1 | cosw
4 | sin?6

cosZ0 =
1 cosb w
__fsinzed du = cosDdd
1 (cosB du
_A_Lf u? @Zf

1
=L—qu_2du

1 u-!
T4\ —1
1

4u
\we've gone from x—=6 —

1 n
- ("*
4sin6

1

Rl
V4 + x2
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