11.2 Answers
Further A-Level Pure M athematics, Core 2
Complex Numbersl|

Answer 1
(i) a(x) = f (X +2f(—x) o gex) = f(—x)2+f(x)
fxX) + (=%
- 2
= g(x) - g(x) is an even function
[ 2marks]
(i) h(x) = f(x) — (=% = h(=x) = f(=x) — (X
2 2
) -f(=x
T 2
= —h(x) . h(X) is an odd function
[ 2marks]
(i) LHS = g(x) + h(X)
)+ (=% N f(x) — f(=%
2 2
fX)+f(=x)+fX) - f(=X%
- 2
21 (X
2
= f(®
= RHS O
[ 1 mark ]

(iv)  Every function,f (x), can be written as the sum of an even function

and an odd function
[ 1mark ]



Answers 2
METHOD 1

€cos20 + isn20 CoS26 + isin26

cos99 — isn99  cos (- 90) + isin (—90)

(As cosis an even function, arginis an odd function)

eI 20

e 196

eI 116

cosl1l1fd + isnlle
METHOD 2

C0s20 + isSn20
cos99 — isin99

Cc0s20 + isin20 y cos99 + isin9%9
cos99 — isin99 cos99 + isin9%9

Cc0s99 cos20 — sSn99sn20 + i(SiN90 cos20 + cos9v sin26)
c0s290 — icos99sin99 + i sin99 cos9Y + sin? 99

cos(90 + 20) + 19n(90 + 20)
1

cosl110 + isnl11o

[ 4 marks]
Answer 3
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[ 5marks]



Answer 4

(a)

1

N

_dm, L
ine

LHS = 7" +

i —ino
=" 4 e

cos(nd) + isin(nd) + cos(—nb) + i sin(—no)
As cosis an even function arsin odd

= cosnf + isnnd + cosnd — i sinnd

= 2cosnf

= RHS (]
[ 2marks]

4
(b)  Apply the binomial theorem u{ Z+ % )

o 2] i (3
vaxx (3]
roxZx (L]
raxdx (L)
vt (4

e df a2 o ald) (3
2eos0 )t = (£ L) v a(Z+ L)+

1600549 = 2c0s40 + 8cos20 + 6

8cos40 = c0s46 + 4cos20 + 3

1
coste = E(cos46 +4cos20 +3) O

[ 4 marks]



Answer 5
C+iS=a(cosf +isnb)

+ az(cosze +19Nn26)

+a3(00530 +19n30)

+ ...
= ae'0+ a2e'29+ 3é39+
) aem
1-aé€’
B acosf + aisno y 1 - acosf + aisné
1 - acosf — aisné 1 - acosf + aisné

acosf — a?cos?h + aficosfsSnd + aisinh — ad sinh cosh — a?sin? 6

1 - acosO — acosd + a2cos?6 + a2sin? 0

acosd — a?(cos? O + sn?0) + aisno
1 - 2cos6 + a (cos?6 + sin26)

acosf — a® + aising

1 - 2cosf + &

. acosf — a
T 1 -2cosH + a2
asnég
and S =

1 - 2cosf + a2
[ 8 marks]



Answer 6
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= RHS
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