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Q1 (Start a new page)
a) Given that 1, w and w2 are the cube roots of unity, ( i.e. roots of 4
z3-1=0), simplify:
(1= w)(I = w' )L - wX1L -w?).
A . ot -1 5
b) Solve the equation - — = _ 3
3+4i & 3 -4
1 . 2i\¢
Cc) Express i ks j’_ in mod-arg form and hence find the value of ( 1+ 3’_) 3
- 3 -3
d) The complex number w = - + 3 5
Show that: i) w? =2w
i) w isarootof the equation x°—-2° =0
Q2 (Start a new page)
a) Show that the pentagon formed by the roots of 7° + 1 = inthe 3
Argand plane has an area of A square units, where
A2
2 5
D) Describe and sketch the locus of the complex number z where 3
Il<4 and |urg zis-?

c) i) Findthe square roots of the complex number -3-4i, expressing your
answers in the form a+ib. 4
i) Hence solve the equation 2"~ (5 - 20)z+6 -di=0 2

d) A.B,Cand D are four points in the Argand number plane representing the
compiex numbers 21, 22 Z3 and Z4 respectively. Given that Z2 and Z4 are
purely imaginery and Z and Z3 are real; and arg(Z 2-Z3) = arg(Z1 -24),

determine with the aid of a diagram, the type of the quadrilateral ABCD.
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3 a) The polynomial equation P(x)=0 has a root @ of muitiplicity m. Prove that the

polynomial equation P'(x) = 0 , has the root @  With multiplicity m-1. 4
Given that the polynomial equation P(x) = x'+x’ - 3x’ -5x-2=0
has a 3-fold root, find all the roots of .P(x) =0.
b) If a,B,y are the roots of the cubic squation x’ +px +q=0, formthe
cubic equation whose roots are
i) E, }_, 1 5
o By )
@fﬂ—y -2a, ¥ +Ia—26, a+f-2y
% ¢) The polynomial P(x) is givenby P(x)= x° -5ax+1 where'a'isa real number.
- i)r By considering the turning points, prove that if a(0, P(x) = 0 has 6
just one real foot, which is negative.

ii) Prove that P(x) = 0 has 3 distinct roots if, and only ff,
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QUESTION 2
Marks
8
2w .2
: a) Let z=2(cos—+1isin—")
: 9 9
| 1) Wiite down the modulus and argument of the complex numbers
— 1
z,z,z ,and —

Hence, or otherwise, clearly plot the points on an Argand diagram corresp onding

- 1
to z,z,z° and — labelling them A, B, C and D respectively.

Find the two square roots of -3 +4 i expressing each root in the form a + ib where 4

a, b are real.

(5

(NOT TO SCALE)
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A ABC is drawn on
number_LO~+ 2i and B represents 6 + 8L

the Argand plane where angle BAC = 45°, (A represents the complex

If the length of side AC is twice the length of AB then find the complex number that

point C represents.
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