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Duration: 1 hour 30 minutes
Total number of marks: 72
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.

In this question you must show detailed reasoning.

Express % in the form a+ b1 where a and b are real. [2]

f(z)= z* = 62° + az® + bz + 145

where a and b are real constants.

Given that 2 + 51 1s a root of the equation f(z) = 0

determine the other roots of the equation f(z) =0
)
3.
The roots of the equation

2x° =32 +12x+7=0

are a, ff and y
Without solving the equation,

(a) write down the value of each of

at+pB+y af +ay+ By afy
@

(b) Use the answers to part (a) to determine the value of

N 2 2 2
1 —+—+—
a p

(i) (a—-D(B-Dy-1
(i) o +p*+y°
)
4.
The cubic equation

x3+5x2-4x+2=0
has roots a, ff and y

Find a cubic equation, with integer coefficients, whose roots are 3a, 3/ and 3y
[3 marks]



5.
The locus C is given by

|z —4| =4

The locus D is given by

argz = =
s 3

(a) Sketch, on the same Argand diagram, the locus C and the locus D

4)

The set of points 4 is defined by
A:{ze(C:|z—4|<4}m{ze(C:0 <argz<§}

(b) Show, by shading on your Argand diagram, the set of points 4

ey
(c) Find the area of the region defined by A4, giving your answer in the form pz + Q\/g

where p and ¢ are constants to be determined.
“4)

6.

In this question you must show detailed reasoning.
The roots of the equation 2x> —3x* —3x+5 = 0 are &, 3 and .

By considering (a + +7Y)? and (a8 + By +ya)?, determine a cubic equation with integer

coefficients whose roots are %, %/ and }’/‘701- [6]



S

tatistics

7.

In a fashion competition, two judges gave marks to a large number of contestants.

The value of Spearman’s rank correlation coefficient, » , between the marks given to 7 randomly

- 27
chosen contestants is 33"

(@) An excerpt from the table of critical values of »_is shown below.

Critical values of Spearman’s rank correlation coefficient

1-tail test 5% 2.5% 1% 0.5%
2-tail test 10% 5% 2% 1%
6 0.8286 0.8857 0.9429 1.0000
n 7 0.7143 0.7857 0.8929 0.9286
8 0.6429 0.7381 0.8333 0.8810

Test whether there is evidence, at the 1% significance level, that the judges agree with each

another.

[4]

The marks given by the two judges to the 7 randomly chosen contestants were as follows, where x

1s an integer.

Contestant A B C D E F G
Judge 1 64 65 67 78 79 80 86
Judge 2 61 63 78 80 81 90 x

(b) Use the value r_= % to determine the range of possible values of x. (4]

(¢) Give a reason why it might be preferable to use the product moment correlation coefficient
rather than Spearman’s rank correlation coefficient in this context. [1]



In this question you must show detailed reasoning.

The random variables X and Y denote the number of telephone calls and the number of e-mails,
respectively, received by a company in a randomly chosen one-minute period in a working day:.

For any one-minute period, the following assumptions can be made.

¢ Telephone calls are received randomly and independently of one another.
¢ E-mails are received randomly and independently of one another.

* The average rate at which telephone calls are received is constant.

¢ The average rate at which e-mails are received is constant.

* Telephone calls and e-mails are received independently of one another.

It is known that E(X) = 3.

(a) Find the probability that 4 telephone calls are received in a randomly chosen one-minute
period. [1]

(b) A sample of 10 independent observations of X is obtained.
Find the expected number of these 10 observations that are in the interval 2 < X < 8. [3]
It 1s also known that
PX+Y=4)= %P(X= 2)xP(Y=2).
(¢) Determine the possible values of E(Y). [7]

(d) Explain where in your solution to part (¢) you have used the assumption that telephone calls
and e-mails are received independently of one another. [1]



9.

A random sample of 24 adults is taken. The height, /# metres, and the arm span,
s metres, for each adult are recorded.

These data are summarised below.
S, = 0377 S,, = 0.352 5 =1.70 h =1.68
The least squares regression line of /2 on s is
h=a+0.919s

where g is a constant.

(a) Calculate the product moment correlation coefficient.

3)
A doctor uses the least squares regression line of /2 on s as a model to predict a person’s
height based on their arm span.
(b) Use the model to predict the height of an adult with arm span 1.79 metres.

2)

Ewan has an arm span of 1.70 metres and a height of 1.75 metres. His information is
added to the sample as the 25th adult.

(c¢) Explain how the gradient of the regression line for the sample of 25 adults compares
with the gradient of the regression line for the original sample of 24 adults.
Give a reason for your answer.

3



10.

For a random sample of 160 employees of a large company, the principal method of transport for

getting to work, arranged according to grade of employee, is shown in the table.

Grade Walk or cycle Private motorised | Public transport
transport
9 13 6
16 43 41
11 8 13

A test is carried out at the 5% significance level of whether there is association between grade of
employee and method of transport.

(a) State appropriate hypotheses for the test.

1]

The contributions to the test statistic are shown in the following table, correct to 3 decimal places.

Grade Walk or cycle Private motorised | Public transport
transport
1.157 0.289 1.929
1.878 0.225 0.327
2.006 1.800 0.083

(b) Show how the value 0.225 is obtained.

(c¢) Complete the test, stating the conclusion.

(d) Which combination of grade of employee and method of transport most strongly suggests

association? Justify your answer.

[3]
[3]

1]



