2.3 Answers
Further A-Level Pure Mathematics: Corel
Complex Numbers|
2.3.1 Solutionsto 2.1 Complex Number Division

Division :
Z a + bi c —di

— X :
w c+di c — di

ac — adi + bd — bdi®

- cdi + cdi — di?

(ac + bd) + (bc — ad)i
c2 + d?

ac + bd bc — ad .

2+ 2+

As a, b, c and d are all real numbers, eachﬂi%zg and %will

will also real numbers which we could calhndyv.

z . e
" W o u+ vi which is in the form of a complex numbei]

[ 3marks]



2.3.2 Solution to 2.2 Exercise

Answer 1
(i)
v = 4 - 2
[ 1mark ]
(ii)
u
W= —
\Y;
5-3i 4 — 2i
= — X :
4 + 2i 4 - 2
20— 100 - 12 + 6i°
16— 8 + 8 - 4i2
_14-22
B 20
_ 71,
10 10
[ 3marks]
Answer 2
u 3+ 3+
— = — X -
u* 3—i 3+
3 9+6i+i2
9-3 +3 —i°
_ 8+ 6
10
4 3.
= — 4+ —i
5 5

[ 4 marks]



Answer 3

(I) L7 (l+|)(2+|)
zz (3+1i)

2+3i+i2
(3+ 1)
(1+ 3) y (3-1)
(3+1) (3-1)

3-i+0 - 3i°
9-3+3 —i
6+ 8i

3 4 .
= = — 4+ —i
10 5 5

[ 3marks]

(i) (2)? _ (2+1) (2+1)
4] (1+|)

4+4i+i2
1+

3+ 4 1-—i
— X -

1+ 1-1

3_ 3+ 4 - 4i°
o o1-i+i—il
L
2

7
= — 4+
2
[ 3marks]
(i) 22 + 523  2(1+1i)+5(3+1)
A Bl (2+1)
2+ 2i+15+ 5
2+
17+ 7i 2 —i
— X :
2+ 2 — i

34— 17 + 14 — 7i>
4-2i +2 —i?
41 -3 41 3.

5 ~ 5 5
[ 3marks]



Answer 4

Answer 5

Answer 6

2+ 2 — 1 2+i><2+i—2_ix2_i
2 — i 2 +1 2 — i 2+ 2+ 2 — 1
4+2+2+i° 4-2i-2+i°
A+2 -2 —i% 442 -2 i’
3+4i_3—4i
5 5
8
5
[ 4 marks]
wt 1
W
1 ><\/_—\/?i
V3 +V2i V3 -V2i
V3 -V2i
3-V6i+V6i-2i
_ V3 -VZi
5
V3 V2.
5 5
[ 4 marks]
1 1 1
—-— + — + -
I 1+1 1-1
1 I 1 1-—i 1 1+
-— X =+ — X — + — X -
I I 1+1 1-1 1-1 1+
L+ 1-i N 1+
i 1-i+i-i® 14+i-i-i’
) 1-i 1+
—i+ +
2 2
-2 +1-i+1+i
2
2 -2
2
1-i

[ 4 marks]



Answer 7

LHS = (1 + 2i)°

= 1x (1P x(2i)°

+

5x (1) x (2i)t
10x (1)3 x (2i)?

+

10x (12 x (2i)°

+

5x (1) x (2i)*

+

+ 1x (1) x (2

2 4 5
=1+ 10 + 40i +80i3+80i + 32i
=1+10 -40- 80 + 80 + 34
= 41 — 38

= RHS O
[ 4 marks]



Answer 8

(i)

_ 3+q y q+ 5
g — 5i g+ 5i

3q+15+q2i +5qi2
¢ + 5qi — 5qi — 25i°
—2q+ (15+ @) i

25 + o

24 15 + o .
- + i
25+ @2 25+ @2

1
It was stated that the real part of thi
P 5
29 1

25+ 2 13
~26q = 25+ ¢
9 + 269 + 25 = 0
(q+1)(q+25) =0
Either (q+ 1) =0 or (g+25) =0

Eitherq=-1 o q=-25

[ 5marks]
(i)
2¢ 15 + q2.
= — + [
25+ 2 25+ @2

1, 15 + (=12 . 1 15 + (- 252 |

— = t 57 |
13 25 +(—1)2 13 25+ (- 2572

1 16 . 1 640 .
— + —i or zZ=—+ ——i
13 26 13 650

1 8 . 1 64 .
— 4+ —i or z=—+ —i
13 13 13 65

Either z

Il
o
-
N

|

Either z

Either z

[ 3marks]



Answer 9
z+4  4-iV2 +4
z-3 4-iV2 -3

8 —iv2 1+iv2
1-iv2 “1+iv2

_ 8+8VZi-VZi-2°
1-iVZ +iVZ - 2i°

10+ 7V2
3

10 7vV2 .
= + —i

3 3

[ 5marks]
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Teachers may obtain detailed worked solutions to the exercises by email from mhh@shrewsbury.org.uk



