Section 7.2 Trigonometric integrals

7.2,

Learning outcomes

After completing this section, you will inshaAllah be able to

1. evaluate trigonometric integrals of the form

a. [sin™x-cos" xdx

b. [tan™x-sec" xdx

c. [sinmx-cosnxdx Isinmx-sinnxdx and Icosmx-cosnxdx

Already know some methods of evaluating trigonometric integrals.

e.g.

. J‘\/sin X COS Xdx [change of variables]
. J.sinn xdx or Isec” xdx [reduction formula]

In this section, we learn special methods for evaluating integrals

involving trigonometric functions or products of trigonometric




7.2,

Trigonometric Integrals [67AS]=4k

Integrals of the form ] Can be divided

),

jsin"" x - coS" xdx in three classes

. N\
I(a) m positive odd integer, Isolate the odd sinx
n any number = convert the rest into cosines
= substitute u=cosx and solve
See example 1, 2 done in class g
—
I(b) m any number, Isolate the odd cos x
n positive odd integer = convert the rest into sines
= substitute u=sinx and solve
S

See example 3, 4 done in class

Reduce to a combination of\

standard integrals, case(a),

I(c) Both m & n positive

even integer
case(b) by using half angle

See example 5 done in class formulas

K(for one or more times) Y,

. 1.

= smxcosx:Estx
i 1

= sin X:E(l—c032x)

" COs’X = %(1+ C0S 2X)
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Trigonometric Integrals [67AS1=R1k

Integrals of the form ] Can be divided

),

jtanm x -sec” xdx in three classes

2
I1(a) m any number, n even Isolate sec? x

nositive integer = convert the rest into tan x

= substitute u=tanx and solve

S

See example 6 done in class

T~

11(b) m positive odd integer, Isolate secxtanx

. .
11)Y number convert the rest into secx

= substitute u=secxtanx and solve

See example 7 done in class _
11(c) m positive even, Convert all in secx and use
n positive odd integer reduction formula for
j sec” xdx
_

See example 8 done in class




7.2,

Trigonometric Integrals [7aS1=R11}k

Integrals of the form

/ :
We can not use Ismmx-cosnxdx

previous methods for

such integrals if m=n > jsm B AL
N\

jcos mX - cos nxdx

Use one of the following trigonometric formulas

to bring the integral to a very simple form

1. sinmxcosnx = %[sin(m +n)x +sin(m—n)x]
1
2. COSMXCOSNX = E[cos(m +n)x + cos(m—n)x|

3. sinmxsinnx = %[cos(m —n)x—cos(m+n)x|

A\

\

See example 9 done in class

for m#n

End of Section 7.2




