QQQ - Core Pure Yr1 - Chapter 2 - Complex Numbers &
Argand Diagrams

Total Marks: 22
(22 = Platinum, 20 = Gold, 18 = Silver, 16 = Bronze)

1. Given that z = 1 + V3i and that ¥ 2 + 21, find
Z
(a) win the form a + 1b, where a, b € R,
3)
(h) the argument of w,
2)
(¢) the exact value for the modulus of w.
2)
On an Argand diagram, the point 4 represents z and the point B represents w.
(d) Draw the Argand diagram, showing the points 4 and B.
2)
(e) Find the distance 4B, giving your answer as a simplified surd.
2)
2.
z=4 cosE +isinE ,andw=3 cosz—ﬁ—kisinz—ﬂ .
4 4 3 3
Express zw in the form r(cos @ +isin 8),r>0, -7 <0 <
3
3. (a) Shade on an Argand diagram the set of points

The complex number w satisfies

z—4i§3}ﬂ{:e”@:—§<arg(:+3—4i)s§

=

;

=3

lw—41| =3

(b) Find the maxmmum value of argw n the interval (—x, x|
Give your answer 1n radians correct to 2 decimal places.
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Solutions (

1.

(@)

(b)

(©)

()

w=(1++/3i)(2 +2i)
=(2-2V3),+(2V3+2)i

2ﬁ+2]

2-23
T

= 1—2 or 105% or 1.83 radians

argw = arctan(

|w|=\/3_2=4\/§

Im

ftw
in

» Re quadrant
other
than first

|AIB|2 =4+32-16+2 cos 45 (=20), then square root

AB =245

Or w-z=1-23+i2+3)
fAB=|w—z|=\J(1-243) +(2+B3)
=20 =25
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or adds two args e.g. 60° +45°

M1
Al, Al
3)
M1
Al
(2)
M1 Al
()
B1
B1
(2)
M1
Al
(2)
M1
Alc.a.0
(2)




z'w:
12 (cos%cosz?” —sin%sin 2?”) + 12i(sin%cosz?” + cos%sin 2?”) Bl for 12
=12 [cos%ﬁsin%] Ml Al
(3 marks)
3. (a) Im4
Ml 1.1b
Al 1.1b
Ml 1.1b
Al 2.2a
: > Ml 3.1a
=3 Re
Al 1.1b
(6)
(b) (argw) = L arcsin[éj M1 3.1a
max 2 4
=2.42 (2dp) cao Al 1.1b
(2)
(8 marks)
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