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CompLEx NumseRs (Q 4, PAPER 1)

LessoN No. 5: MobuLus

2006

4 (a) Let u=3-6i where i* =-1.
Calculate |u + 2i].
SoLuUTION

4 (a) Finding the modulus:

z=a+bi=|z]=Va’+b? | ... o
Ju+2i] = |36 + 21| =[3— 4

=) +(-4)? =\/9+16 =25 =5

2005
4 (b) Letw=1+3i.

(i) Express Z inthe form x + yi, where X, y e R.

(i) Investigate whether |iw+w| = [iw|+|w].

SoLuTION

4 (b) (i)

w=1=3i

Division: Multiply above and below by the conjugate of the bottom.

2

W 1r 123 [Multiply above and below by the conjugate.]

2 (1 1) [Multiply out the brackets.]
(1+ 3|) a-3i)

o Tidy up the bott ing the fact that i* = -1
1312391’ [Tidy up the bottom using the fact that i =—1.]
_2-6i
=119 [Divide the bottom number into each term on top.]

_2-6i _1 3,

10 5 5 ConT...
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4 (b) (i) Finding the modulus:

z=a+bi=|z]=Va>+b? | ... e

LHS

liw+w| =i(1+3i) + (1+3i)|
:‘i +3i° +1+3i‘
=[i—3+1+3i|

=|-2+4i|

=/4+16 =20

=25

Therefore, this statement is false.

RHS

liw| +|w| = [i(L+3i)| +[1+ 3|
:‘i+3i2‘+|1+3i|
=|-3+i|+[1+3i|

=+ @ 0+ 3
=+/10 ++/10

= 2410
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4 (b) Let 2, =2+3i and z, =5-i

SoLUTION

4 (b) (i)

2, =2+3i

z,=5-i 3
2,+2,=2+3i+5-1=7+2i

4

(i) Plotz andz,and z, +z, onan Argand diagram.

(ii) Investigate whether |z, +z,| > |z, - z,|.

P Im

2+3i

7 +2i

Re

4 (b) (ii) Finding the modulus:

z=a+bi=|z]=Va’+b* |....... e

LHS
|2, +2,|=|7+ 2|

=NT°+2° =49+4
53

As /53 > /25, the statement is true.

RHS
|z,—z,|=|2+3i-5+i|
=|-3+4i|

= J(3)7+ 4% =9+16
=25
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4 (c) Let z,=3+4i and z, =12-5i.
Z, and Z, are the complex conjugates of z, and z,, respectively.

(i) Show that z,7, +7,z, is a real number.

(i) Investigate if |z,|+|z,| =]z + 2,|.
SoLuTIioN

4(c) (1)

Working out the conjugate: | z=a+bi=zZ=a-bi |....... o

2,7,+72,

=(3+4i)(12+5i) + (3—4i)(12—-5i) [Multiply out the brackets.]

= 36+ 15i + 48i + 20i° + 36 —15i — 48 + 20i? [Tidy up using the fact that i* = —1.]
=36—20+36-20

=&Y
4 (c) (i) Finding the modulus:
z=a+bi:|z|=\/m ....... e

LHS RHS
|2|+|2,| |2,+12,]
=[3+4i|+ |12 - 5i| =[3+4i +12-5i|
34+ 127+ (-5) =[15-i]
= /9+16 ++/144+ 25 = 15" +(-1)°
— /25 +/169 =+/225+1
=5+13 =+/226
=18 =15.03

Therefore, the statement is not true.
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4 (b) Let w=3-i.
(i) Plotw and w + 6i on an Argand diagram.
(it) Calculate |w + 6i].
(iii) Express _ in the form u + vi where u, veR.
W+ 6i
SOLUTION $1m
4 (b) (l) 5 3+ 5i
w=3-Ii
W+ 6i =3—1+61=3+5i
Re
= b
=il 3-i
4 (b) (ii) Finding the modulus:
z=a+bi=|z|=va’+b* |...... e
|w+ 6i| = |3+ 5i| = V3 +5°
=9+25 =441
e Working out the conjugate: | z=a+bhi=7Z=a-bi |....... o
Division: Multiply above and below by the conjugate of the bottom.
! - = - [Multiply above and below by the conjugate of the bottom.]
w+6i  3+5i
__ < —x (3_5!) [Multiply out the brackets.]
(3+51) (3-5i)
= 39 Tid ing the fact that i2
9_151 1 151 — 2517 [Tidy up using the fact that i? = —1.]
_3-5i 3-5i
9+25 34
3 5

3% 3
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4 (b) Let u=3-6i.
(i) Calculate |ul.

(i) Show that iu +% _0.

! - inthe form p+qi, p,geR.

(iii) Express
u+3i

SOLUTION Finding the modulus:

4 (b) (i
(b) (i) 2=arbi=[]=V@ <0 |..... @)

lu[ = |3 6i| = /3 + (~6)°
=9+36 =+/45 =35

4 (b) (ii)
6i
iu + —=1(3-6i) +
[
. (3 61)
=3i- ><— [If i is on the bottom of a fraction, multiply above and below by i.]
[ i
3i —6i’
=3i+6+ = [Tidy up using the fact that i* = —1.]
=3i+6+ S1+6
=3i+6-3i—-6
=0
4 (b) (iii) Working out the conjugate: | z=a+bi=7Z=a-bi |....... o
Division: Multiply above and below by the conjugate of the bottom.
u  3-6i
u+3i 3-6i+3i
= % [Divide each term above and below by 3.]
—3i
= % [Multiply above and below by the conjugate of the bottom.]
i
(1 2') () [Multiply out the brackets.]
@- (1 )]
:w [Tidy up using the fact that i* = -1.]
1+i—i—i?
_1 1' ;2 &l [Divide the 2 on the bottom into each term above.]
+

—3_1j

2
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4 (b) (ii) Investigate if
|2+14i|=[10@1-1)|.
SOLUTION
Finding the modulus:
z=a+bi:>|z|=\/m ....... e
LHS RHS
|2+ 14 — 27 1142 [10(1-i)| =[10—10i]
=/4+196 =+/200 = /102 + (-10)?
—J100x2 =102 =+/100+100 = /200

= J100x2 =102

Therefore, the statement is true.

1997
4 (b) (i) For what values of ais

|a+8i|=10 where aeR?

SoLUTION
For all equations you can equate (set equal) the real parts and
the imaginary parts.
Finding the modulus:
z=a+bi=|z|=va’+b® | ... e
|a + 8i| =10
—+Ja?+82 =10 [Square both sides.]
= a’+64=100

—a?’=100-64=236
— a=+/36 =46




