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1. (i) Write down one example of each of the following:
(a) A natural number that is greater than 25 and less than 40
b) Aninteger which is less than —5 and a multiple of 2

(
(c) Arational number between 1 and 2
(d) Anirrational number between 8 and 9.

(4) AL
(4) -G
() 15

@) 7o

Test yourself 7

(ii) Giventhat z,=3+4i and z,=—1+ 2],
(@) express 2z, — 3z, intheforma + bi

(b) express zl in the form a + bi.

1
() If z, +kz, =6 — 2i, findthe value of k, where k € R.

@) 2(3+4) 3~ +7)
b+9, +3 -l

1+,
(b) | (-%) Y L I g} R
Ch+4) (24 AL (,/ 25 25 25
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(ii) Giventhat z;,=3+4i and z,=—1+ 2|,
(@) express 2z, — 3z, intheforma + bi
(b) express zl in the form a + bi.

1
(c) If z, +kz,=6— 2i, findthe value of k, where k € R.

) 34+ k(-0 +2i) = 6 -2
3+% _ Je x 2t = b -2,
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Y2k =-2
z-k-é 2k= _é
-1 =k PR
ox)
FM_.,{ X Mu‘. if X and J € R
x(g,zi)l—?(-zﬂ): S -4
3% “2xu- 2? -l»?'. =% -4,
;x-27=§ -2(3) 4-‘7«7"9
AG I ) ~L vy =%
Ix-24=5 d-2
-4y + 7,""8
7
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2. (i) Simplify 3(1 + 5i) +i(3 — 2i) and express your answer in the form p + g,
wherep,q €ER.

34151 3 4_-7_/

5+1%:
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(i) Let z,=10—2i and z, =2 — 3i

Show that i—‘ can be written in the form k(1 + i), where k € N and hence
2

write down the value of k.

(o-20( 241 | 20 +30i —4ite”
(2 -3) (243 ) ¢ £

26 ¥200 _ 949
(%

\!

2004) 2 k=2
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32"'_2,.' in the form x + yi, x,y € R.

Hence find |x + yi|.

3+ )(2+) 6+ F 2ff
(2+0) (2-i) 4 Ey

= {‘f"f'?l — &--}-2;
_— <
1)

b [0 - & - 05T

(i) Write

Test yourself 7

3. (i) Write each of the following in the form a + bi:
@ 3+/-16 b) 2—v—9 (©) ‘10+ el L1
344 2-%i -lo+10;
. #
- s
= -2+2.
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(i) Let z=1— 4i,wherei?= —1.
Plot z and iz onan Argand diagram.

2= i(1-%) = i ¥4 = 4+
Im A

4;_
3i-
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(i) If |2+ ki] =29, find the two values of k € R.

Jaz+ks = Jan

4 ¥k = 29
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4. (i) Write down an irrational number that has a value between 6 and 7.

i

Test yourself 7
(iiy Express each of the following in the form a + bi:
(a) 3(2+3i) — i2 — 3i) b 25

(& ([ +4 -9 T2 (&) 2 (1+20) _ z2+41
; | 3// (-2.)1+2))  1EY4Y
24

\

+

aln
Al €
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(i) If z,=3—4i and z, =2 + 3j, express z,z, in the form a + bi.
Verify that |z,z,| = |z,||z,].

(s-4A243) = 4+ -8, IIZ/ = (§+
[ig+i] = {1gzar = e = 5@
lzll = S'S"+‘~r” = )25 =€
IZ"'l = 67:""-51 = Sr‘;

¢S = (3Y5%) 20

Test yourself 7
5. (i) State whether each of the following is true or false:
(@ —2€N b) 4€2 © feqQ (d) V16 isirrational
F T + F
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(i) Solve the equation z> — 4z + 13 =0.
Express the roots in the form a + bi.

27 +4E -4 (003)
20)

= ‘fi'j& -36 =

g

Test yourself 7

a=|

c=\3

(iii) Plot z,=2—4i and z,= —4 + 2ion an Argand diagram.

Find |z, and |z,

Write down two other complex numbers that have the same moduli as z;.

(2'\ = S'f"-l- Y = ‘-I’-l'{g = S'L; ""ZS-é

(2] Sye =2Ss

2~
(ol Seke hnoaluwling

ImA
4
3‘.-
%
Ti

1 20 Mo

#1= 2+ 41
2.1-..4 +2,

“4-3-2-10\ 1 2 3

— 2
_._3-|—
ed 2
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6. (i) Simplify 7(2 +i) +i(11 + 9i) and express your answer in the form a + bi,
wherea,bER and 2= —1.

1+ FoRIG TS

Z + 1%,
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(i) f zz2=2+3j and z,=5—find
(@ z +z (b) z, — z,.
Now investigate if |z, + z,| > |z, — z,|.

(_a) F +2
Y -2+4

[7+2i | = o =Jwaey = Js3

[3+4 0= S
J5z > Jzs

10
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(i) Let w=3—4j
Solve the equation x + w = 3yi,forx, y ER.

X +3-91 >3y

X+3 = 0 -4i = 3y
x= =3 _

Test yourself 7

7. (i) If z=2i,plot (@) z2 and (b) iz onan Argand diagram.
- . \* = . Il
Z.::(’Z.) 7—4"]"/ = -"-f-l-Dl
| % - /2? = —'Z. 1-0;

Im A
4_
3 - .
2‘_
e =
(2
T ' T T T T T >
—4-3-2-10] 1 2 3 4 Re
=T
=2
3

L 20

PR
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(i) Write down, in the form a + bi, the complex number z, shown on the Argand
diagram below.

jm.n

e .
.c%‘ 3 & =3+3,
2
-li_

—s
-4-3-2-10/ 1 2 3 4 Re

_'l‘

=2

» =3 e '|3 2
T A

Now find the complex numbers iz,,i%’z, and i3z, and plot them on a copy of
the Argand diagram above.

By examining the diagram, describe the geometrical transformation that has taken
place.

= 3 1‘5/’ 343

-1 = -3-3,
0 (200

Test yourself 7

(iii) If zy=—4+i isarootofthe equation z’>+ 8z + k = 0, find the value of k and
hence write down z,, the other root of the equation.
Find z,z, andhencefindt, if|z,z,| = t|z,|, fort ER.

(‘_L‘,‘_'\)’ﬂ-g(*q +'|)+|/l”° ag:(_q_iX-H-ri)

N-}I/TI/_‘VL% +l=0 —-/éi’)7

_Ie +k=o : ’:}
2o 1 |22 = [13]=1F

l2|- (e = n3
s #=¢€d3
gD

2,2 -t

J
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8. (i) f w=3—iplot w+4i onan Argand diagram.
Now find |w + 4i.

W4l = 3= +%)
Im A

i = 1473
) w b

A |343; |= § 524 3™

L 5 =3
— 2% =32
_._3-|-

=47
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(i) If z=—2+1i, expressz?intheforma + bi,wherea, b €R.

Hence solve the equation
kz2 =2z + t forreal k and real t.

2o (<20 ) = e bo ;3 = 32

k=224t 3
R(3-4)= 2(2+) +E $Ch)= -t
3k —Uki= —4+2i4t -,2” = e
5 ~348=9 =k
fofe D 3 s -44¢E Z+1= 2
=22

’A...=’k- > -‘H(=Z— k==

NS
o
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(iii) If 2 —1i isarootofthe equation 2>+ pz+ g = 0, write down the other root.
Hence find the value of p and the value of g.

et pot i L+
Sul in (2-)+p(2-1) t9 =°
4-4i X7 +2p-p1 +q =O
5+42p+9 ~%i-p1=0
Reoked S¥2p+q =0 3 5+ 2(4)+q=0

hohe 2 Sp=p=o 5-g+9=o0
- 9-1

Answers Test yourself 7

() k=-3

i) 2+ Zi; 2
€@ —2+2i

(b) 2+ i
@ T (d) F

/5, |zl = 25, —2 — 4i, 2 + 4i

5
(

a) 7+ 2i (b) —3 + 4i Yes

_ _4
*3,)/ =-3
a) 2= —-4+0i (b) iz=—-2+0i
3+ 3i—3+3;—-3—3i3— 3j
Rotation 360°

>
I

14
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