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Directions to candidates:

e All questions are to be attempted.

¢ Marks may be deducted for careless or badly arranged work
* All necessary working must be shown in every question.

* Approved calculators are required.

* Arrange your work in two sections.
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Section A

Let z=-1+ A[3i and w = 1-1i be two complex numbers.

(a) Find the modulus and the arguments of the following

et N

complex numbers:

(1) Z
(ii) \
22
- i) =7
w

(b Find the smallest integer value of n such that z" is real.

Copy the following diagram onto yout answer sheet
A

W

Indicate on the diagram the following vectors:
@ 72+ W

(i1) Z-W

Sketch on separate Argand Diagrams the locus of Z described by each

rﬁ - TR
of the following conditions.
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@) Solve z° =1 over the field of complex numbers and show that
if wis the complex root with the smallest possible arcrument

that w? w and w* are also roots.

(i)  Factorise 7> —1 over the complex field.

(i) By grouping the roots in complex conjugate pairs, factorise
7> -1 over the real field.

4

(iv)  Using parts (ii) and (iii), find the value of cos%ﬂ-+ cos—s—.

(i) On an Argand diagram, sketch the locus of z: such that Izi =1

(i) Using the Argand diagram or otherwise, show that

7 4
~-—=<arg(z+2)s—
= glz+2)=¢

(iii) } Write down the greatest and the least values of 2+ ZE,

where z lies on this locus
Section B

a, B and vy are the roots of x° +7x-11=0.
Write down the polynomial whose roots are al B? and ¥’

1+ is a root of the polynomial equation P (x) ¥ +x?-4x+6=0,

Factorise P (x) fully in the Field of Complex Numbers

Factorise fully the polynomial P (x), given that
P (x): 3x* +17x° + 30x%+12x~8=0 has a root of multiplicity 3.

If ax® +bx? + d =0 has a non zero double root, show that 21aPd + 4b° =0

End of paper
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