Mathematics
Complex Numbers 1 - Answers

Exercise A
1 a 3 b Ti ¢ 11i d  100i
e 15 f 5 E 23 h 3i/5
i 10iv2 j 73
2 a 13+111 b 5+ 21 e 4+ d 3+ 21
e 9+9 f T-4i g 4+21 h 2Z+2
i 11-51 j 0
3 a 14+4di b 24-12i ¢ 12+ 5i d 24+ 7i
e 3-2i f 3+5i 3+ b a4l
4 a 2VyZ-i/2 hFLw%+B—Hﬁ
5 a -12i b 14
b a=-10h=11
7T a -3+4i h 28-121 ¢ 43 -13i
¥ a z+mw=lo+bi)+la-hi)=20
b z-w=(a+bi)-(a-5b)=2H
Exercise B
1 a z==11i b z=22i10 ¢ z=+21/15
d z==22i7 [ :=121v'ﬁ_ t E::I:%i
2 a z=3217 b z=7:2i/3 ¢ z=-123i
3 a z=-1=+2i b z=1x3 ¢ z=—2:|-_51{_1_
r iy -3 +i
d z=-h=i [ E=-%i—.r§!§—3 f z=%
7 . 543 V59
§ ¥ - =1
4 E_—;:I:TI h E—-ﬁ:l: 14 ' z_]Di lﬂl
5 z=4+/5iandz;=4-75i
6 -3 <b<Vddor-2J11 <b< 2411
Exercise C

1 a 11+23 b 36+3% ¢ 15+23 d Z-1100
e -5-251 f 39+80i g -T7-3bi h 10i
i 54-62i j -d6+9i

2 a 41 b 53 ¢ They are both real
d (@ + bila — bi) = o + b, which is real.

]
[

3 a=7.b=-6ora=18,b=—

4 a -1 b 81 ¢ 2 ood —60i
5 —8i,ﬂ=ﬂ,ﬁ=—3

6 119 - 120i, 50 real part is -119

7 a -2i b -49 - 66i

8 Substitute z = 1 — 4i into fiz) to get fiz) = 0.

9 a P=-F=1 b PF=iif=-1,=-iif=1

c i1 i i fii i
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Exercise D

1 a 8-2i b 6+5 ¢ S+3 d V5-W10

2 a z+z22=12,zz*=45 b z+z*=20,2:*=125
C z+z'=%,z:"=% d z+2z*=2/8,zz*=50

3 o 2-Ii b L+ ¢ F+F d £
31 17

4 -3-3i _

5 a d+4 b 43 ¢ H-4

6 S+3i

7 6+8i ”

8 4 8+V2i_32+4i/2 16+z\‘2
8-v21 8+v2i 66 33 33

1 1-0-91 1 9 .
? 1o9i%1:9i- 82 82

10 2+4_B-i201 +i2] _10 772,

z=-3 (1-i2fN+iv2) 3 3
11 g oy 6-404-2) 16— 281

(4 + 2i)4 - 2i) 20

z-2i=—}—§i=¢»z=%+%i
[p-?i](Z-Sil=2p—35+—5p-14i
(2 + 5ill2 - 5i) 29 29

z JV5+4i J5+4i_ 11 845,
— Z 5-41 JBeal 21 21
P+ 5i p+21 _p* =10+ 7pi
p-2i p+21 pi+4
2p% - 20=p* + 4
p'=24=p=2/6

b-2-+-2‘

12

14 a

+ 5
14 The complex number = is dﬁﬁl‘lﬁd by z= p_} peR p>0.
P
Given that the real part of zis 5 2,
a find the value of p
b write z in the form a + bi, where ¢ and b are real.

(4 marks)
(1 mark)
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Exercise E

1 a -1+5i-1-5i b -2 ¢ 26
2 a 4+3.4-31 b 5 ¢ 25
3 a 2-3i h #-4z+13=0
4 a S+i
b z=5=-ilz=15+il=0
Z_B+ilz-0B-z+E5-Ma+i=0
-1+ 20=0=p==10,g= 20
5 z2+10z+41=0
b F=2z+5=0
T Z2-6z+24=0
8 a z=3+4i
b (z-(+3))z- G-z
-2t-of3- 3] - al3 o Fi e -4+ 4
=z'-3z+% s0 p=-3.q=3
9 (z-(5+qiiz-[5-qi=2"-10z+ 25 + ¢*
=2d4p=10=p=3=25+q"=34=>q=3
Exercise F
1 a (2)=8-24+42-26=0
b z=2,z=2+3iorz=2-13i
2 a Substitute z = £ into flz).
b b=]3,c=ﬁ . V5.
1 E=E.DI'E=—E1:T[
3 3,-%+%land—l—li
4 a L:-i-4+l]}[%—[—4—l‘]]=z‘+53+1ﬁ+1
=2+ 8z+ 17
h z=4,z==-4+i0orz=-4-1
5 a a=80=25 b -1,-4+31,4-31i ¢ -9
6 a 3-i b c=46,d=-60
7 41,3 ang 113
FF I 22
B a k=-40 b 2-4i 2+ 4i
9 2 -2 2iand-2i
10 & (22 -9z -12z + 40} b z==z3. 62
11 -3+i.-3-i,2+ 3iand 2-3i
[z=12=3ilz=-12+3il=2z"-4=z+13
12 a (22 -dz+ 130z + bz + ¢

=z 1022+ 71z% + {Jz + 442
b=-6,c=34
b =-214 ¢ z=2+31,2-3,3+5ior3-5i
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Exercise G

1
2
3
4

-~ &S

o

10

11

12

13

14

15
16
17
18
19
20
21
22

a 6+i b -6+12i ¢ 50-22i
-214 <b <214

3+iv¥3.3-1V3

1+ 2i)°*

= 1% + 5(1)121) + 1011)2(21)2 + 10(1)2(21)2 + 5(1)(2i)* + (2i)°
=1+ 10i + 40i% + 80i* + 80i* + 3277

=1+ 10i - 40 - 80i + 80 « 32i

=41 - 38i
Substitute z = 3 + i into fiz) to get f{z) = 0.
a 4-2i b -14-2i ¢ -1-1
(45 - 28il1 - i3] 45 - 28,3 (-45«? - 28).
e = + 1
{1+ 310 - v3i) 4 4
4-7i_M-TUH3-0t_12-25i+7i%_y s,
3+1 B3+U3-1) 10 e 2
s h-# b P-4
z _la + billa + bil _ a? + Zabl + b*i*
z* la=bila+ bl  a®-b?i?
-0 | 2ab ).
-a=+b2+(a-+b2)|

3+ql_g+51_3¢-5¢ ¢*+15.

g - 5i q+51 G+25 g*+25

-2¢q

q2+25=71§=>q +26q+25=0:¢.q=_l’q=_25
1 8 64

b ﬁ+ﬁl‘ﬁ+351

X+ yi+ difx - yij=-3 + 18i

[x+ 4y + [4x + y)i = -3 + 18I

r+4y=-3,4x+y=18=x=5,y=~

l9+6il[2+3i]=184-39i+18i2_3i
(2 = 3il2 + 3il 4 - 9i? a
lg + 3i)4 - gi) Tq 12 - q
G+qifd-qi) g?+16 g +16
a b6+ 2 b zZ2-12z+ 40
k=6,m=4

z=2+1,2-ior-4
z==2,1+3ior1-3i

a k=16 b -4iand -3

a b=4.c=10 b z=6,-1,-2+/6ior-2-/6i
3- Zl,3+21.lv6 and -iv6 -

a p=-18 b 14,5+ Piand-§- 1]
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