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Subject : Trigonometry
Topic: Expansion of SIn@ & Cos 6




Expansion of sin" 6 and cos" 6

Let x = cos@ +isinf o L)
- 1
" x  cos@+isin@

(cos B + i sin6)

cos 6 — i sin 6 .. (2) [By DeMovire’s theorem]

Also  x" = (cosf +isin6)"

cosn@+isinnb o (3)
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Y = cosnf +isinn@ 4+ cosnl@ — isinn O

x
= 2cosn6 - (7)
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x“—xin = C€O0sn O +isinn6 — (cosn @ — i sin n O)
= COsnO +isinnB —cosnB@ +isinnb

= 2isinné@

- (8)
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To find cos® 8, we have to expand (x ~4- %)

o2y

s 22 cos’@ = (x-l-%)s

(2 cos 8)5 = 2%°cos®@

- P +5C;x*1 . L 4 5c,. .52, (l)z + 5C3xX°3 (1)3

X > 9

a4 5
= SR, (%) + 5Csx5~5 . (ch)

= xX° 4+ Sx? (%) + 10 x> [;12-] + 10x* [ﬁ] +5x[—14—) +%




s 1 L
2 cos’ 0 = (x5+;51—]+5(x3+;§]+10(x+;)

Using (7)

25 cos’8 = 2cosS560 + 5(2cos360) + 10 (2 cos 6)
25 cos’@ = 2cos568 + 10cos36 + 20 cos b

cos’ 6 = % [2cos 56 + 10 cos 3 6 + 20 cos 0]

2
=3 [cos 56 + 5cos 36 + 10 cos 6]

1
? [cos58 + 5cos36 + 10 cos 6]

1
= [cos560 + 5cos360 + 10 cos 9]



