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Instructions to Candidates

Write your Centre Number and Candidate Number in the
spaces provided at the top of this page.

You must answer the questions in the spaces provided.
Do not write on blank pages.

Complete in black ink only. Questions which require drawing or
sketching should be completed using an HB pencil.
Candidates must answer all questions from sections A and B.
Equal time should be spent on each section. Show clearly the
full development of your answers.

Answers without working may not gain full credit.

Answers should be given to three significant figures unless
otherwise stated.

You are permitted to use a graphic or scientific calculator in this
paper.
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Information for Candidates

The total mark for this paper is 70. The total available mark for
each section of this paper is 35.

Figures in brackets printed at the end of each question indicate
the marks awarded to each question or part question.

Answers should include diagrams where appropriate and marks
may be awarded for them.

Take g = 9.8ms™2, unless specified otherwise.

A copy of the Mathematical Formulae and Tables booklet is
provided.

Throughout the paper the logarithmic notation used is Inz where
it is noted that Inz = logez
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Answer all questions.
Section A
Mechanics
1 A constant force, F newtons, acts on a particle P.
At time ¢ = 0 seconds the velocity of P is (6i — 8j)ms™

(i) Find the initial speed of P.  [2 marks]
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The mass of P is 5kg.

When ¢t = 4, P has a displacement of (40i + 8j)m from its
initial position.

(if) Find F, giving your answer in the form (ai + bj).
[3 marks]
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2 Fig. 1 below shows a hanging basket which is suspended
by two strings.

The strings are attached to two fixed points on the same
horizontal level.

The basket hangs in equilibrium with the strings inclined at
60° and 30° to the horizontal.

The mass of the basket is 2kg.

13314.02 MV18 8



(i) By modelling it as a particle, draw a diagram showing all
the external forces acting on the hanging basket.
[2 marks]
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(if) Find the tension in each string.  [6 marks]
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(iii) State one further assumption you have made in
modelling this situation.  [1 mark]
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Water is poured into the hanging basket.

(iv)What effect will this have on the answers to part (ii)?
[1 mark]
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3 Acar travels along a straight horizontal road.
Its initial velocity is 15ms™?

For the first 5 seconds of its motion it accelerates uniformly
at 2ms™2

For the next T seconds it travels at a constant velocity of
Vms—?

The car then decelerates uniformly and comes to rest.
The total journey time is 60 seconds.

(i) Sketch a velocity—time graph for the whole journey of
the car. [2 marks]
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The total distance travelled by the car is 1km.

(if) Find T.  [7 marks]
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4 Fig. 2 below shows two small blocks, P and Q, of masses
4kg and 5kg respectively.

The blocks are connected by a light, inelastic string which
passes over a smooth pulley fixed at the top of the plane.

P lies on a rough plane inclined to the horizontal at an

angle a, where sin a = %

Q hangs freely below the pulley with the string taut.

The coefficient of friction between P and the plane is 1

4
Fig. 2

The system is released from rest.

(i) Find the acceleration of the blocks. [8 marks]
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The string breaks when P and Q are moving with a speed
of 2.94ms™?

(if) Assuming that P does not reach the pulley, find the
further time that elapses between the string breaking
and P coming to instantaneous rest.  [3 marks]
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Section B
Statistics

5 (i) Explain the difference between the terms population and
sample. [2 marks]

13314.02 MV18 22



In a large holiday resort, 15% of the hotels are five star,
55% are four star and the remaining hotels are three star.

A researcher wishes to estimate the average price of an
overnight stay at a hotel in the holiday resort using the
prices from a sample of hotels.

(ii) Explain why a simple random sample may not be
appropriate in this context.  [2 marks]

(iii)Suggest a more appropriate method of sampling.
[1 mark]
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6 On two successive Saturdays, the lengths of stay by
vehicles at a shopping centre car park were recorded.

The histogram in Fig. 3 below shows the length of stay, in
minutes, by 150 vehicles on the first Saturday.

Fig. 3
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(i) Show that the mean length of stay is exactly 1 hour.
[3 marks]
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(if) Calculate the variance of the length of stay for the 150
vehicles. [3 marks]
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For the second Saturday, the standard deviation for the
length of stay for the vehicles was calculated to be
26.1 minutes.

(iii) Compare the lengths of stay for the two Saturdays.
[3 marks]
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7 From past experience, an estate agent estimates that the
probability of a client making an offer to buy a property after
a viewing is 0.45

The tree diagram in Fig.4 below shows the possible
outcomes after two clients have viewed a property,
where B is the event that a client makes an offer to buy
the property.

Fig.4
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(i) Show that the probability that just one client makes an
offer on the property is 0.495 [2 marks]
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The estate agent wishes to use a probability distribution to
model the number of offers received after a property has
been viewed by 20 clients.

(i) Write down the name of a probability distribution which
the estate agent could use and explain fully why it is
appropriate.  [4 marks]
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Using the probability distribution you identified in part (ii),
calculate the probability that:

(ifi)exactly 10 offers will be received; [3 marks]
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(iv)fewer than 5 offers will be received. [3 marks]
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8 Events X and Y are such that
P(X)= PXNY)=1P(1)

(i) Given that X and Y are mutually exclusive, find the value
of P(X). [5 marks]
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(if) Show that X and Y are not exhaustive events.
[1 mark]
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(iti)Explain why X and ¥ cannot be independent.
[3 marks]

This is the end of the question paper
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