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1. Consider the complex number

1 44+ 2
z=11- -
142 5

[5] (a) Express z in Cartesian form, simplify your answer as far as possible.

5] (b) Express z in exponential form, indication clearly its modulus and the principle value

of its argument.
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[13] 2. (a) For n any positive integer use the Principle of Mathematical Induction to prove
that

Z(EWLU (n+1);3n+2)
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Recall part (a) for any n > 1;

(b) Now use the identity

. m(m+1)
2T

J=1

to show that part (a) is true.



[9]

[4]
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3. Consider the equation

2i=—-8+8i

(a) Find all solutions to the given equation written in polar form or cartesian form .

(b) Plot the three roots of the above equation on the complex plan, clearly indicating

the modulus and the principle value of the argument of each of them.
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4. Consider the real polynomial
P(z)=a"+2*+ 32> + 92 — 54.

(a) Find the remainder when P(z) is divided by (x + 3i).

(b) Use Decartes’ rule of signs to determine the maximum number of negative real zeros
of P(z) =0.

(c) Use the rational roots theorem to list all the possible rational roots of P(z) = 0.

(d) Find all zeros, then express P(z) as a product of linear factors only.

(You can use the next page for continuing solving this question.)
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-Extra Space For Question 4
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