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Complex Numbers

Revision (core)

15-January-2013

Revision Exercise (Core)

1. Simplify V80 — 20, expressing your answer in the form a/b where a,b € N.

= \‘Hkxg T m
= 4§c- 285

Could use calculator! - 2\5?
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3. Solve the equation z> + 4z + 3 = 0, giving your answer in the form a + bi.

quadratic formula a= | lo7l+ =7
== {7
A R ed L 10 D3 [
(1) 2
= 4tls = 412
& A
2 = ’/_L =- = l+D;l
K2
ez ~b = =% = %+or ‘/
A
simple way 2+ b5 £3 =0

(2 ¢ \)233)=2
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4. The roots of the quadratic equation z’

2+ pz+qg=0are 1+i and 4 + 3i.
Find the values of p and g.

2 (o bl t(btie | Sun = (14N + (4 430) = S
=;_,o= SAH4i
p=-S-
Product = (14+1)(#+31) = #+5%#4; F7
= [ +%H
=2 7 =1+
5. Letz be thc”complex number —1 + V3.

(i) Express zZ in the form a + bi.
(ii) Find the value of the real number p such that z* + pz is real.
O)
. 2 . - o - .
(atb) = av2ao 407 (- 1 +i§2)" = (- i2& F3¥ = 2-2§,

2-283\ + P(—|+iﬁ)
2-21 —p + P83

(i)

z- +pz

Real no. = hvmvivwrv anl,’ =0,

=D

= "Z\F!;-\*'PS:!'\

> P:ﬂ
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6. Express the complex number z = 1 + { in the form r(cos @ + i sin #) and hence
find a value for z*% in the form p + gi where p,g € R.

Polar Form r= ,i\"'-l—l"' = E
r=7
p=2 p=7 M

PP
et

x.,.,', = v‘(cusﬁ-c—\'siu%) Z2 = &"-’L (CDSU{* 4+ S}h_%)

2% = [\ﬁ_ (cos",g + g-,,,‘f%ﬂ‘r
de Moivre = 4 (CbS }’(‘"’7() + 1 Sinn k{%))
= q-(c.-_,ﬂT-k is;v\'"3

= 4 (-—l + lO)

z'= -4

7. Express —1 + #/3 in the form r(cos 6 + i sin 6).

Polar Form r = ‘l |2+ &1 = I+2 = \W‘f_ =12
2

r=7

@

-

5= =" £
=1 .
b=t . ke ke (8)
+8u ' X =T/z2
o $ =T1-T/
-~ : ‘?

X-i—i, = r(cu&-l—\’siu%) - 4 = 2 (Cgs 2;%‘ + 1S 7_;_‘—)
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8. Show that 2 + 37 isarootof z2 — 4z + 13 = 0.
Hence find the other root.

I K is o fost
2 .
Cley=o (2432)°- & (243i)+ 3
= 44+(2iF% -F-12i +)3
= O = it's a root
Conjugate root theorem = otherroot is 2-3;
9. If z; =2 + 3i and z, = 1 — 4i,investigate if |z,|.|z2] = |z1.25]

modulus

arbil=NTE | [z(= [T+ - [4+4 = [T
2= [rewr = [F6 = iF
Bllz|= (=)&) = {22

2.2, =(243i)()-Ui)= 2-8i +2it)12¥ = 145

|2:.2.] = [Hre5r = [erzs = a0
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10. Write 52;_3 in the form a + bi,a, b € R.

multiply above and below X .
by the conjugate of the denominator = (5-‘ s-—’—) (21),
@+1) (2-1)
= /D—gi -',Dl:,:g))’
difference of 2 squares q. X U/‘
= L -5,
5
= | =3
(= 11. Simplify 4i13 + 33
itz -
1¥ = -1
Unce b dindes itp 12 . . .
> i 2 i* o= %0 =
13 = i

2 4% 23 = U4i-3i =l
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12. Given that f(z) hasroots z;, =2 + 37 and z,= —1 + 4, find f(z).
Sum of Roots = (2+2i) + (-1 -HH) = |++H
Product of Roots = (2 +3iX-—H—L| i)

= -2+31-21F 12
= ~-l4-+3Tj

X"—(Sum of Roots)X 4 (Product of Roots)s= 21' — ( ‘ + }" )2_ L Iq + g I ~ 0

13. Plot the complex numbers a = 3 + 3/ and b = 1 — 2/ on an Argand diagram.

Plot the complex number a + b on the same diagram.
Find the complex number, ¢, that would translate

(i) a to a+ b (ii) b to a + b (iii) a to b.
a+b= (2+23) + (1-21) = ¥ +li Im
- a
Translation = complex no. is added!
f a-'fb

. —++ 1+ A+ Re
W A — a+b =3 / L

ﬁ{(—c‘, =¢+b + ¢y

3 c=b=(-2) A+

(i b- a+b

b-c =a+¥

S C=A = (3-!- SiB

a-2b (i) a+c =b

? c=hoa = (1-20-G+3) =(2-5])
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14. In this diagram, describe the Re (Im) 4

h
transformations needed for these: 6&® (4.5)
(i) R -+ S 51 ~
Giy S T 4] 645
(iii) If z € R, find z, so that zz, € S. 34 8 T (7.3)
(iv) If z € R, find z; (—3.2) 5
so that zz, + z: € 7. -
—a0/ B
_'4_'3_'2_‘71]0_ 1 2 3 §75 6 7 Re(a)
4, —1D

() P Kotation of —90° (. 90° clockiise)
Streched 6y 3%

M S-a1 translated by (4-1)
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