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READ THESE INSTRUCTIONS FIRST

An answer booklet and a graph paper booklet are provided inside this question paper. You should follow the
instructions on the front cover of both booklets. If you need additional answer paper or graph paper ask the
invigilator for a continuation booklet or graph paper booklet.

Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.
DO NOT WRITE IN ANY BARCODES.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of angles in
degrees, unless a different level of accuracy is specified in the question.

The use of an electronic calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 50.
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1 The time takent hours, to deliver letters on a particular route each day iasme=d on 250 working

days. The mean time taken is 2.8 hours. GivenJifat 2.5)% = 96.1, find the standard deviation of
the times taken. [3]

2 In country X, 25% of people have fair hair. In countl; 60% of people have fair hair. There are
20 million people in countrX and 8 million people in country. A person is chosen at random from
these 28 million people.

() Find the probability that the person chosen is from couktry [1]
(i) Find the probability that the person chosen has fair hair. ] [2
(i) Find the probability that the person chosen is from couKtrgiven that the person has fair hair.

[2]

3 Ellie throws two fair tetrahedral dice, each with faces nenaldl 1, 2, 3 and 4. She notes the numbers
on the faces that the dice land on. Ev&is ‘the sum of the two numbers is 4’. Evehtis ‘the
product of the two numbers is an odd number’.

(i) Determine whether even&andT are independent, showing your working. [5]
(i) Are eventsSandT exclusive? Justify your answer. [1]
4  The time taken for cucumber seeds to germinate under cexbaiditions has a normal distribution
with mean 125 hours and standard deviatdmours.
(i) Itis found that 13% of seeds take longer than 136 hours toigaten Find the value of. [3]
(i) 170 seeds are sown. Find the expected number of seeds wkéchagtween 131 and 141 hours
to germinate. [4]
5 (a) Find the number of different ways that the 13 letters of thedV@CCOMMODATION can be
arranged in a line if all the vowels (A, |, O) are next to eadient [3]
(b) There are 7 Chinese, 6 European and 4 American studentsdéamational conference. Four of
the students are to be chosen to take part in a televisiombasa Find the number of different

ways the students can be chosen if at least one Chinese asasabhe European student are
included. [5]

6 The heights to the nearest metre of 134 office buildings inrrrecity are summarised in the table
below.

Height (m)| 21-40| 41-45| 46-50 | 51-60 | 61-80
Frequency 18 15 21 52 28

(i) Draw a histogram on graph paper to illustrate the data. [4]

(i) Calculate estimates of the mean and standard deviatioresé theights. [5]
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7  Afactory makes water pistols, 8% of which do not work properl

(i) Arandom sample of 19 water pistols is taken. Find the prdihalinat at most 2 do not work

properly. [3]
(i) In arandom sample of water pistols, the probability that at least one does nokwooperly is

greater than 0.9. Find the smallest possible valus of [3]
(itli) A random sample of 1800 water pistols is taken. Use an apmpiation to find the probability

that there are at least 152 that do not work properly. [5]
(iv) Justify the use of your approximation in p&iif). [1]
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