FP2 De Moivre’s Theorem

8 (a) (i) Expand
(=+3)(3)
z4 - Z n
()} Hence, or otherwise, expand
1? 1?2
Z | : Z :
(b) (i) Use De Moivre's theorem to show that if z = cos# + isind then
E |
"+ —=2cosnd
(ii) Write down a corresponding result for z" — —

{c) Hence express cos® (/sin® @ in the form
Acos6l) + Beosdl) + Ccos 20 + D

where 4, B, C and D are rational numbers.

(d) Find [cos4iﬂsi|13£l der.
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1 Given that = = ."_'uﬁr satisfies the equation

24 = a(1+4+31i)

where a 15 real:

(a) find the value of a;

where »>0 and —x<0l<m.

(b) find the other three roots of this equation, giving your answers in the form re'
(5 marks)

(3 marks)
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(a)

(b)

ic)

Prove by induction that, if » is a positive integer,
(cos 0 + isin )" = cosnll + isinnf
Hence, given that
z=cost + isind
show that

1
L S
— = 2 cos nil

) | -
Given further that z +—= +/2, lind the value of

{5 marks)

(3 marks)

{4 marks)






















TR YIOE!
S(a)(i) |:+7||:—jj=: - Bl 1
AR RTT T
(i) :2_7.'|:+T:
f ) i IV :
=,:4_2+L][::+2+_1r MIA1 Alternatives for MI1A1 .
x g o ' PR 4 1Y ., 1)
= 4N oy 1: +4:_+5+T+__4” =24 |or
rilj 1P ARl 17
(#-5) -=-5)=-2)+(=-3)
g Lo g 13 [ 1
=z +_—,+-l: =l += -4 Al 3 CAD (not necessarily in this form)
ib)(i) :"+—H=cu~.!rﬂ+i5innﬂ
z Mi1Al
+cos|—nfl |+ 1sin | —méd |
= Jcosnd Al 3 AG
SC: 1f solution 15 iIncomplete and
(cos@+isind) " is written as
coshd —1sinnd . award M1AOA]L
(i) | =" — =" =2isinn@ Bl I
(c) | RHS = 2¢os68+ 4cos48 — Jeos 28— 4 hal ﬂun:ocr_rem values in (a)(ii) provided they
AlF are cosines
LHS = —fdcos’ @ sin® & M1
cos? @sin’ @
=—iEUEM—Lcm4ﬂ+itﬂ529+i
32 16 32 16 | Al 4
@ sin6f  sindd $il12ﬂ+£ (+h) M1 ft incorrect coefficients but not letters A,
192 64 64 16 AIF 2 |B.CD
Tatal 14
bz d=
@) | 4=16e7™ M1 Allow M1 if z* = 2e™
=1‘51 cm§+iain% OE couldbe 2ae’ or
' g Al B T 3
za[:os—ﬂsm— |
3 3
=8+831: a=8 AlF 3 ft errors in 2*
(k) | For other roots, r = 2 B1 for realising roots are of form 2xe
P 2k M1 for stnctly comect &
S e — "
12 4 Mlal Lemustbe[tl:lrir;+2hr X%
H = -l . =
Roots are Je® Je i J¢ © ft error in —or ¥
A2, 12
oF | ° (i
accept 2e' kE==1-21
Total 8




S(a) | [cos#d +ism6|']k” =

(coskE +1sm id)|cosd +1smn8) M1

Multply out Al Any form

=cos(k +1)8 +1sm(k +1)& Al Clearly shown

True for » = 1 shown Bl

P{k)=P(k+1) and P(1) true El 5 provided previous 4 marks eamed

L. e cos né — 15 nd or 2 = cos(-nf) +isin(-nd)

¥ cosnd +1snnd (cosB +isi H}_E
®) MIAL sc cosf +15in

quoted as cos n#—1 s ne
earns M1A1 only

=" +—=2cosné Al 3 AG

A5
(© | z+-=42

Zcos =42 Ml

a==1 Al

4
" (10w MO for merely wniting
z +—=2cosl— M1 1
4 : F +j=2cm10b'
=0 AlF 4
Total 12


































