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Q1. Use the principle of mathematical induction to prove the identity: [8]

2 + 5 + 8 + · · ·+ (6n− 1) = 6n2 + n for n > 1.

Q2. Find the sum
9∑

k=4

(k2 + k). You may use the following formulae: [6]

n∑
i=1

i =
n (n+ 1)

2
,

n∑
i=1

i2 =
n (n+ 1) (2n+ 1)

6
.
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Q3. Write the following complex number in Cartesian form: [7]

(1 + i)6

(1− i)7
.

Q4. Find all solutions to the equation [6]

z2 = 5 + 12 i.

Hint: You may assume z = x + i y, where x, y are real. Now find a set of equations

involving x and y.



4

Q5. Consider the polynomial [12]

P (x) = 3x3 − 2x2 + 5x+ 2.

(a) Use the Bounds Theorem to find an upper bound for |α|, where α denotes any root

of P (x).

(b) Use the Rational Root Theorem to find the list of possible rational roots of P (x).

(c) Use direct substitution to check whether any of these are in fact roots.

(d) Use your results from (c) to find all the roots of P (x).

(e) Verify that all the roots found in (d) satisfy the upper bound in (a).
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Q6. Consider the polynomial [5]

P (x) = 100 x4 + 32x3 − 26x2 + t x− 1,

where t is a real number. It is given that the roots of P (x) are:

0.56, −0.15, −0.26, −0.47.

Is t positive, negative or zero? You must give adequate justification for your answer.

Q7. Consider the matrix [6]

A =

[
1 −3

−1 2

]
.

Find the matrix

A2 − 3A− I2.


