3.4 Answers

Answer 1
Prove thatz; z, = rlrzei(91+02)
LHS = 712
01 162

i
rhe XTIy€

= r,(cosf; +isind,)ry(cosd, +isinob,)

2
= rlrz(coselcosé)z + icosf,S9nH, +1snHycosO, + i siné)lsinez)
= r,r,(cos0,cos6, — Sin@,SN0, + i(SiN6,cos0, + cosh,sinb,))
= ryrp(cos(6, + 6,) +isn(6, + 6,))

~ rir,d (01402)

= RHS O
[ 5marks]

Answer 2
Prove that% =l
LHs = +
y4
B 1
T _ie

1
cosf +isng

1 o cosfd —isno
cosf + isno cosf —isno

cosf® —isnd

cos?0 — icosOSind + isindcosd — i%sin20

cosf —isno
cos2 0 + sin2 0
= cos@ —isn@

= cos (—60) +isn (—0)

[ 5marks]



Answer 3

Zi Zi a2 Bz
(i) 2v3et x3vaed = 18d TFF) 2 g6
[ 4 marks]
Vg et 52 17 i
(i) ———=2 S DL P I P ¢4
v2e 3!
[ 4 marks]
(iii) \/@(COS(—E)Jr|S|n(—E))xﬁ(cos(?)ﬁsm(?))
= V6 xV3eiz'e? = 3y2 et
[ 4 marks]
Answer 4
(cos119 + isin119 )(cos50 +isin50) 1
cos76 + isin76 B 7O
_ i
= c0s99 + isn99
[ 3marks]
Answer 5
(i) z=-9+3V3i
2] = J-92 + (3V3 ) tang = 2%
= VBl+27 = 6V3 ¢:arctan(—\/3§):%
oy
0 =n—¢ ..z=6V366
[ 3marks]
o
(i) w=+3et?
[ 3marks]
oy e ey i
(i) z2w=6vV3eb' xy3elZ' = 18¢12' = 18¢ 12
[ 3marks]
5
. z 6vV3eb i
(iv) — =-——"— =6e*
Y vEet!

[ 3marks]



Answer 6

zn z
n (exponential form) (Cartesian form)
r e’ X+ iy
1 VZ e 1+ i
pn
2 26" 0+ 2i
3 2VZ et —2+ 2]
4 :
4 4e 4 -4 + 0i
5 4NZ g4 —4— 4]
Lz .
6 8e 4 -8+ 0i
P
7 8\VZ e 8 — 8i
8rj :
8 16e 4 16 + 0i

o
Each successive multiplication f{2 e4 'is rotating the point by% radians

and increasing its distance from the origin by a length scale facto? of

[ 7marks]



Answer 7

(i)
£(0) = cose+.|sm6
olf
io . , T .
£(0) = e (—sm0+|cose)—|2e (cosf +isnéd)
()
o, , . 2 .
€7 (=9nf +1cosf —1cosf —1 sSno)
= —
()
3 eie(—sin0+icose—icos<9+ sné)
= —
()
) eie 0)
= ——
(&)
=0
[ 4 marks]
(i)
£(0) = cos (0) +.|sm(0)
(0
_1+0
1
=1
[ 1 mark ]
(i)
f(x) =1
cosf +ising 1
olf
. @ = cosO + ising O
[ 1mark ]
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