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Write your answers on file paper.

You are permitted to use a scientific or graphical calculator in this
paper.

Final answers should be given to a degree of accuracy appropriate
to the context.

Relevant information from the formula booklet is included prior to
each section of questions.



Pure
1.

A complex number z is represented by the point P in the complex plane.

Given that z satisfies
lz—1|=1

(a) sketch on an Argand diagram the locus of P as z varies.

(09
Given that z also satisfies
arg(z+1)=46
(b) determine the possible values of & such that the locus arg(z + 1) =6 i1s a tangent to
the locus [z—1|=1
3)
(c) Hence determine the exact possible complex numbers z.
(€))
2.
You are given that —7 — 5i is one root of the equation x> +10x* + 18x—296 = 0.
(a) Write down another complex root of the equation x® +10x% + 18x—296 = 0. [1]
(b) Using your answer to part (a), express x> + 10x” + 18x — 296 as a product of a real linear
factor and a real quadratic factor. [3]
3.
In this question you must show detailed reasoning.
(a) Use an algebraic method to determine the two square roots of —3 + (4V7)i.
Give your answers in the form a+ b1 where a and b are exact. [5]

(b) State the relationship between the two arguments of the two square roots found in part (a). [1]
4.

1
The complex number z, has argument tan‘(;)

The complex number z, = -2 — 41

Find arg[ﬂj
22

Give your answer as a number in the range —n <a <m, to two decimal places.
[3 marks]



5.

The equation 5x° —4x* +10 = 0 has roots &, 8 and .
(a) Write down the values of o+ B+7y, o+ By +vya and of3y.
(b) By expanding (a8 + By +ya)?, determine the value of o® 8% + *y* +y2 o,

(¢) By expanding a suitable expression, find the value of o* + % +y?.

(d) Hence find a cubic equation with integer coefficients that has roots o, 8%, and y?.

6.
The quartic equation

2x4 + Ax3 — Ax? -5x+6=0

where A4 is a real constant, has roots a, 8, y and &

(a) Determine the value of

Given that a® + B> +y> + 6% = _%

(b) determine the possible values of 4

Statistics
7.

A set of 16 observations of the bivariate data (X, ) are summarised as follows.
n=16 Yx=136 Xy=352 Xx*=1496 X)»*=9104 Xxy=3642

Determine an estimate of the value of y corresponding to x = 8.5.

8

On any day, flights of helicopters and aeroplanes pass within sight of a certain building only

during a daytime period of 12 hours, from 7.00 am to 7.00 pm.

The random variable H is the number of helicopters that pass within sight of the building

during a randomly chosen daytime period of 12 hours.

Assume that H can be well modelled by the distribution Po(1.8)

(a) Find the probability that, during a randomly chosen daytime period of 12 hours, the

number of helicopters that pass within sight of the building is 2, 3 or 4.
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(b) During a period of t hours (within the daytime period of 12 hours), the probability that

no helicopters pass within sight of the building is 0.95.

Use an algebraic method to determine the value of t.

[3]



9.

A six-sided dice may or may not be equally likely to land on any one of its faces. It has two faces
numbered 5 and the other four faces are numbered 1, 2, 3 and 4. The dice is thrown 60 times, and
the outcome on each throw is recorded. The results are shown in the table.

Outcome 1 2 3 4 5

Frequency 7 13 11 15 14

It is required to carry out a test at the 5% significance level of whether the probabilities of the
outcomes 1,2,3,4and Sareintheratiol : 1:1:1:2.

(a) State suitable hypotheses for the test. [1]
(b) Carry out the test. [6]
10.

A spinner has probability 0.2 of landing on an edge coloured blue. The spinner is spun
repeatedly. The number of spins required, up to and including the first spin on which the
spinner lands on an edge coloured blue, is denoted by X.

(@) FindP(X <£9). [3]
(b) In this question you must show detailed reasoning.

The spinner is spun n times. The probability that X takes the value n is 0.041943 correct
to 6 decimal places. In these n spins, the number of times the spinner lands on an edge
coloured blue is denoted by Y.

Find the variance of Y. [6]

11.

(a) A large number of competitors take part in two races. A random sample of 6 competitors who
take part in both races is obtained. The value of Spearman’s rank correlation coefficient for
the finishing positions of these 6 competitors 1s 0.771, correct to 3 significant figures.

Test, at the 5% significance level, whether there 1s agreement between the finishing positions
in the two races. [4]

(b) Show that, when only 3 competitors are selected at random, the value of Spearman’s rank
correlation coefficient can take only 4 different values. You should state what these values
are. [5]



