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COMPLEX NUMBERS (I)

e A complex number takes the form z + iy where z and y are real and
i=+/—1

e If z=1x414y then z is referred to as the real part of 2z and y is referred to
as the imaginary part of z .

e The conjugate of z=1z+14y isgiven by 2=z —1y .

o 2= —1

e complex numbers may be plotted in the Argand diagram.

Express the following in the form o + b where a and b are real.

a) (B3+14)+(1+21) b) (5—3i) + (4 + 3i) c) (2—-3%) —(1+21)
d) (141 —(1—1) e) (24 3:)(4+ 5%) £) (2—19)(3+ 2i)
Simplify
a) i3 b) 4 c) 4° d) 4° e) 2—12- f) —1— g) 5

a) If z=1+1,find 2z b) If z=5—4i,find 2Z

Express the following in the form a + b where a and b are real.

1 3 -2
) 7 Ta ® T
Simplify
a) (4 —5i)? b) (1—1i)? c) i ii)3
Plot the following points on an Argand diagram
a) V3+i b) — 141 c) 2-2i d —1-1i

Find the conjugate Z of each of the complex numbers z in the previous question.
Let z=3+2i.

1
2 and = in a+b form.

(a) Express z
z

1
(b) Plot 2z, 2> and - on the same Argand diagram.
z
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COMPLEX NUMBERS (II)

If z=z+1wy
e the modulus |z| of 2z isgiven by |z = /2% + %2

e the argument 6§ = arg(z) of z satisfies tan(f) = —'z—

174. Find the modulus and argument of each of the following complex numbers:

a) V3+i b) —1+74 <) 2—2 d —1-i

175. (a) Express the following complex numbers in a + b form :
: 1 .. 1
0 3= ) G
(b) Find the modulus and argument of each of the complex numbers z = 1+ 2¢ and
w=2—1i and represent z and w clearly by points A and B on an Argand
diagram. Find also the sum and product of z and w and mark the corresponding
points C and D in your diagram.

176. Given that z =3+4 and w = 1+3¢ express in the form a+ib , where a and b are

real, the complex numbers

(a) zw (b) 5 (c) 2% —w?

and find their moduli and arguments in degrees, correct to the nearest degree.

177. Solve the quadratic equations

a) 22 —42+29=0 b) 422 +7=0
c) 22°+32z+5=0 d) 4224+4z+5=0

178. Find all the solutions to the equation (z%+ 4)(5z> —7) =0 .
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SOLUTIONS

Complex numbers (I)
a) 443 b)) 9 ¢ 1-5  d) 2% e) —7+22
a) =i b)1 . ¢ i d) -1 e -1 f) —i

a) 2 b) 41
2 3. 4
a) E+ﬁz b) g+~z
1
a) —9— 401 b) —2—2i c) _Z(l_H)
22
3_.
27
b a
. 1\_4
2 - O 2
. —]-
d .
C
2 .
3]

a) V3—1i b) —1—1 c) 2428 d) =1+

223

A2

£) 8+

g) i




Complex Numbers (II)

174. a) 2;30° b) +/2;135° c) 2v/2;—45°

0
175. @) 12 L
13 2
£524
.
4
. D
A
2~ -
E ¢
ST s
—1 .
B
2
176. a) (i) 10i, 10, 90° A R
1 —3++/30
177. a) 250 b) *- VT ) —

178. :t\/? 425

d) v/2;—135°

b) V5, 63.4°, v/5, —26.6°, 3+i, 4+30 .

b) 16, 16, 0.

Q) 3(-1+2)




