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CompLEx NumseRs (Q 4, PAPER 1)

LessoN No. 3: AbbING AND MuLTIPLYING CoMPLEX Nos.

2007
4 (a) Giventhat i* =-1, simplify
3(2 - 4i) +i(5- 6i)

and write your answer in the form x + yi, where x, y e R.
SOLUTION

3(2—4i) +i(5-6i) [Multiply out the brackets.]
=6-12i +5i —6i* [Tidy up using the fact that i* = —1.]

=6-12i +5i+6 [Add the real numbers together and the imaginary numbers together.]
=12-7i

2005

4 (a) Letu=4-2i, where i*=-1.

Plot

(i) u

(i) u—4

on an Argand diagram. m
SoLuTION
(i) Plot u=4—2i !

-2i

(i)Plot u—4=4-2i—-4=-2i -2 4-2i

Re

A

2004
4 (a) Giventhat i® =-1, simplify
42 i) +i(3+5i)

and write your answer in the form x + yi, where x, y e R.
SOLUTION

4(2—1)+i(3+5i) [Multiply out the brackets.]
=8—4i+3i+5i® [Tidy up using the fact that i* = -1.]
=8-4i+3i-5

=3-i
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4 (a) Giventhat i® =-1, simplify
2(3—-i)+i(4+5i)
and write your answer in the form x + yi where x, y e R.

SOLUTION
2(3—1)+1(4+51) [Multiply out the brackets.]

=6-2i+4i+5i° [Tidy up using the fact that j> = —1.]
=6+2i—-5
=1+2i
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4 (a) Let w=3-2i where i*=-1.
Plot
(i) w

(i) iw

on an Argand diagram.
SOLUTION
4 (a) (i)
w=3-2i

M m

3 2+3i

4 (a) (ii) 2.3
iw=i(3-2i)=3i-2i*=2+3i
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4 (a) Simplify
7(2+1)+i(11+91)
and express your answer in the form x + yi where X, y e R and i* = -1.

SOLUTION
7(2+i)+i(11+9i) [Multiply out the brackets.]

=14+7i+11i+9i*> [Tidy up using the fact that i =—1.]
=14+18i-9
=5+18i
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4 (a) Letz=5+4i, where j?=-1.
Plot
(i) z
(i) z-4i
on an Argand diagram.
SoLUTION
4 (a) (i) 7l
z=5+4i 4
4 (a) (ii)
z-4i=5+4i—-4i=5+0i Re_
: b
1997
4 (a) Simplify

3(L+5i) +i(3— 2i)

and express your answer in the form p + qi, where p, ge R and i*> =—1.

(b) (ii) If w = 4i, verify that
we —w? +16w—16 = 0.
SOLUTION
4 (a)

3(1+5i)+i(3—-2i) [Multiply out the brackets.]

=3+15i+3i-2i* [Tidy up using the fact that i =—1.]

=3+18i+2 [Add the real numbers together and the imaginary numbers together.]
=5+18i

4 (b) (ii)

W —w? +16w—16 Powers of i

= (4)° - (4i)? +16(4i) 16 J=yAL=

_ 64i° —16i% + 64i—16 =
i®=—i

— _64i +16+64i 16 .

=0
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4 (a) Let z=1-4i, where i*=-1.
Plot z and 2 + z on an Argand diagram.

SOLUTION
z=1-4i

2+7=2+1-4i=3-4i

1-4i
Im

~4i

v




