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CompLEx Numsers (Q 4, PAPER 1)

2002

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.

(b) Letz=5+4i.
(i) Plotzand Z onan Argand diagram, where 7 is the complex conjugate of z.

(if) Calculate zz.

z
(iii) Express - in the form u + vi where u, ve R.

(c) pandkare real numbers such that p(2+i)+8—ki =5k —3—1.
(i) Find the value of p and the value of k.

(i) Investigate if p + ki is a root of the equation z* -4z +13=0.

SoLUTION
4 (a)

2(3—1)+i(4+51) [Multiply out the brackets.]
=6-—2i+4i+5i* [Tidy up using the fact that j> = —1.]
=6+2i-5

=1+2i

4 (b) (i) Working out the conjugate:
Z=a+bi=>Z=a-bi ... &y 4 S

7=5+4i=7=5-4i

Re

v

-4 5-4i

4 (b) (i)

77 = (5+4i)(5-4i) [Multiply out the brackets.]

— 25_20i + 20i —16i2 [Tidy up using the fact that i = —1.]
=25+16

=41
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4 (b) (iii)

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

54
= G+ 4?) X o 4?) [Multiply above and below by the conjugate of the bottom.]

(5-4i) (B+4)
_ 25+ 20i + 20i +16i*

41
_ 25+40i-16
41
~ 9+40i
41

9 40.
=—+—1I

41 41

4(c) (i)

A
zZ

[Tidy up using the fact that j? = —1.]

For all equations you can equate (set equal) the real parts and
the imaginary parts.

p(2+1i)+8—ki=5k —3—1i
= 2p+ pi+8—ki=5k—-3-i
= 2p+8)+(p—-k)i=(0Bk-3)—i

Equate the real parts: 2p+8=5k -3=2p-5k =-11....(2)

Equate the imaginary parts: p—k =-1....(2)
Solve equations (1) and (2) simultaneously.

2p -5k = ~11....(1) ;p_gt:;“
% -2p+ —
-k =-1...... 2)(x-2
P (@)6=2) “3K=—9—k=3

Substitute this value into Eqn. (2): p—(3)=-1= p-3=-1=p=2

4 (c) (i)

p+ki=2+3i

To show 2 + 3iis a root of z* —4z+13=0, substitute 2 + 3i in for z. If you get an answer of
zero, it is a root.

7° —47+13

=(2+3i)*—4(2+3i)+13

=4+12i+9i° -8-12i+13

=4-9-8+13=0

Therefore, 2 + 3i is a root.




