Infinite series C and S are defined by
C= cosZO—%cos 56+ }‘cos 89—%005 116+ ...,
S = sin20—%sin 56+ %sin 86—ésin )5 e

4c0s20+ 2cos 6

(iii) Show that C = ,and find a similar expression for S. [8]
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(b) In this part of the question, n is a positive integer and 0 is a real number with 0 < 6 < —.

_l i '1' i - . . e . . .
(i) Express e 2% 1 e20% in simplified trigonometric form, and hence, or otherwise, show
that

. L
1+ed = 2e2]6cos%6.

(4]
Series C and S are defined by

C=1+(njcose+(n)cos20+(n)cos36+...+(n)cosn0,
1 2 3 n
S= " sin@ + " sin26 + " sin30 +...+ " sinn6.

1 2 3 n

(ii) Find C and S, and show that o} = tan %n@. [7]
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(b) (i) Show that (1 —2e'%)(1 -2¢7%) =5—4cos6. (3]
Series C and S are defined by

C=2cos0+4cos20+8cos30+ ... +2"cosnb,
S=2sinO+4sin20 + 8sin30 + ... + 2" sinnb.

2cos 9 — 4 — 271 +1)0 +2m+2 0
(i) Show that C = cos SC—OZ(:os 9) cosn , and find a similar expression

for S. [9]
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