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2.7 Integration methods/ powers of trigonometric
function sin 6 & cos 6

Some formulas of integration
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powers of trigonometric function sin @ & cos 6.

Eirst ///1f odd powers of (sin @ & cos )

— using relation(sin’x = 1 — cos x* )or (cos? x = 1 — sin’x)
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Example 1: Find [ cos®5x dx .

Solution/ /
= j(cosZSx)Z cos5xdx = J( 1 — sin?5x)? cos5x dx

=[(1 — 2sin®5x + sin*5x) cos5x dx
=[(cos 5x dx — 2 [ sin®5x.cos 5x dx + [ sin*5x cos5x dx)

sin 5x 2 , 3 sin®5x
= — —sin°5x
5 5x3 + 25

+c

Example 2: Find [ sin®x.cos?x dx.

Solution //

= f(sinzx)2 sinx cos®x dx
= f( 1 — cos?x)* sinx cos’x dx

=[(1— 2cos’*x + cos*x) sinx cos’x dx

=[(sinx cos?x dx — 2 [ cos*x sinx dx + [ cos®x sinx dx)

_—cos3x

2
= -CO0S
3 +5

7

cos
5x —

X

+cC

Exercises: 1. [ sin®x dx 2. [ sin®x cos*x dx
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Second /// If even powers of (sin 8 & cos 0)
1 1
— using relation(sin?x = 2 (1—cos2x) or(cos’*x = 2 (1 + cos 2x)

Example: Find[ cos?2x dx .

Solution//

sin 4x
8

:f%(1+ cos4x)dx=§+ +c
Example : Find [ sin*3x dx

Solution //
1
f(sinZSx)2 dx = _[[E (1 — cos 6x))? dx
:if(l — 2co0s 6x + cos? 6x) dx

=% (x — %sin 6x + f%(l + cos 12x)dx)

! 1'6+1+111'12+
4x 125m X 8x 421zsm X C

1 1 . 1 1 .
—Zx —Esm 6x +§x +%sm 12x + ¢

Example : Find [ sin’x cos*x dx

Solution //

=f%(1 — CcoS 2x) %(1 + cos 2x)dx

=f% [(1 + cos2x — cos 2x — cos®2x]dx
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:fi[g — cos?2x]dx = f% [(1 —%(1 + cos 4x]dx

1 x 1 ., 1 .
—Z[(x—5—551n4x]+c— —Zsm4x+c

X
8

Exercise: [ sin*x dx

Third ///1f multiplication of sin 8 & cos 6 with
different angles

— using relations

N|R

1-sinmx sinnx = =[cos(m — n)x — cos(im + n)x]

N|R

2-sinmx cosnx = = [sin(m — n)x + sin(m + n)x]
3-cosmx cosnx = % [cos(m — n)x + cos(m + n)x]

Example : Find [ sin 3x cos 5x dx

Solution /

=%f[sin(3 — 5)x + sin(3 + 5)x]dx
L (Tein(— ; 1 _1
= [[sin(=2)x + sin(8)x]dx = , Cos 2x —Cos 8x+c

Exercise: fon cos 3x.cos 4x dx
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