
l. Explain what you understand by

(a) a population,

(b) a statistic.
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(l)

(1)

A researcher took a sample of 100 voters from a certain town and asked them who thev
would vote for in an election. The proport;on who said they would vote for Dr Smitir
was 350/0.

(c) Srate the population and the starisric in this case.
(2)

(d) Explain what you undeNtand by rhe sampling distribution ofrhis sraristic.
(r)
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Bhim andJoe play each other at badm inton and for each game, indep€ndently ofallothers,
the probability that Bhim loses is 0.2

Find the probabiliry that, in 9 games, Bhim loses

(a) exactly 3 ofrhe games,

(b) fewer than halfofrhe games.
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a)
Bhim alLends coaching session< for 2 monrhs. Afrer comptering the coachine. lheprobability thal he loses each game. independenrty ota orhers, is O--05

Bhim and Joe agree to play a further 60 games.

(c) Calculate the mean and variance for the numtrr olrhese 60 games that Bhim loses.)

(d) Using a suitable approximation calcutate the probabitiq, thar Bhim ioses more rhao 4
games.
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A rectangle has a p€rimeter of20 cm. The length,,{cm, olone side ofrhis rectangle is
unilorml) disiributed beMeen I cm and 7 cm.

Find the probability that the length of the longer side ofthe rectangle is mor€ than 6 cm
long- 
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The lifetime, X in tens ofhous, ofa batreiy has 5 cumulative distribution function F(r)
given by

t o r<t
lo

F(xl = I -(r'+2.r-l) l<.r< L5
II I .r>1.5

(a) Find the rnedian ofx, gjving your answer to 3 significant figures.

(b) Find, in full, the probability density function of the random variable x.

(c) Find.P(x > 1.2)

A camping lantem runs on 4 batteries, all ofwhich must be working. Four new batt€ri€s
ar€ put inio the lantem.

(d) Find the probability that the lanteff will still be woiking after 12 hours.
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A company has a large number of regular usen logging onm irs websire. On average4 users every hour lail ro connecr lo the compan,.s website ar their firsr auempl.

(a) Explain why the Poisson distribution may be a suitabte mo&t in this cas€.

0)
Find rhe probability that, in , randomly chosen 2 hour period,

(b) (i) all users conneo at rheir fiIst attempt,

(ii) at leasr 4 users fril to connect st rbei. first attempt.
(o

The company suffered from a virus infecring its compurersyslem- During rhis infection it\ as lound thar lhe number of users failing ro connect ar their firsr anemp-r. over a l2 hourperiod, was 60.

k) Using a suitable approximalion. rest whelher or nor the mean number of users Derhour who failed lo connecr ar their firsl araempr had increased. L* " l"Z" i.""f'"i
significance and state your hlTrothes€s clearly.
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A company claims that a quarter ofthe bolts sent to them are faulty. To test this claim the
numbel of faulty bolts in a random sample of 50 is recorded.

(a) Give two reasons why a binomial distribution may be a suitable model for the number
oflaulty bolts in the sample.

(2)

tb.) Using a 5"6 significance lerel. find the critical region for a two-tailed tesr ofrhe
hlporhesis thar rhe probabiliry ofa boh being faulry is a. The pmbability ofrejection
in either tail should be as close as possible to 0.025

(3)

(c) Find the actual significance level ofthis test.
(2)

In the saftple of 50 the actual number of faulty bolts was 8.

(d) Comment on the company's claim in th€ light ofthis value. Justiry your answer
a)

The machine rnaking the bolts was rcset and another sample of 50 bolts was tak€n.
Only 5 were found to be faulty.

(e) Test at the 176 l€vel of significance whether or not the probabil iry of a faulty bolt has
decreased. State your hypotheses clea.ly.
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Qu€stfuD 6 continued
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7. The random variable fhas probability density function f(y) given by

. lbta-y1 0<l-lfr,l= l '' | 0 orhenrise

where tand a are positive constants.

(a) (i) Explain why a > 3

r iir show thar t = --L. 9(a _ 2)

Given that E(l) = 1.75

(b) show that a = 4 and write down the value of&.

For these values of a and &

(c) sketch th€ probability density function,

(d) wite down the mode of I.

(6)

(6)
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Qu€stion 7 continued
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