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1 Each computer made in a factory contains 1000 componentsaverage, 1 in 30000 of these
components is defective. Use a suitable approximate loigion to find the probability that a
randomly chosen computer contains at least 1 faulty commpone [4]

2 Heights of a certain species of animal are known to be noyndaiigltributed with standard deviation
0.17 m. A conservationist wishes to obtain a 99% confidenesval for the population mean, with
total width less than 0.2 m. Find the smallest sample sizeired, [4]

3 Following a change in flight schedules, an airline pilot véidho test whether the mean distance that
he flies in a week has changed. He noted the distamxdas, that he flew in 50 randomly chosen
weeks and summarised the results as follows.

n=>50 YX=143300 Xx?=410900000

(i) Calculate unbiased estimates of the population mean amhear [3]

(i) Inthe past, the mean distance that he flew in a week was 2850&sn, at the 5% significance
level, whether the mean distance has changed. [5]

4  The number of radioactive particles emitted per 150-mip@&eod by some material has a Poisson
distribution with mean 0.7.

(i) Find the probability that at most 2 particles will be emitthgling a randomly chosen 10-hour
period. [3]

(i) Find, in minutes, the longest time period for which the piuliy that no particles are emitted
is at least 0.99. [5]

5 The volume, in cri of liquid left in a glass by people when they have finishedkirig all they want
is modelled by the random variab¥ewith probability density function given by

f(x):{k(x—2)2 0<X<2,

otherwise,

wherek is a constant.

(i) Show thatk = 3. [2]
(i) 20% of people leave at leagtm® of liquid in a glass. Findl. [3]
(iii) Find EX). [3]
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6 At the last election, 70% of people in Apoli supported thesmient. Luigi believes that the same
proportion support the president now. Maria believes thatgroportion who support the president
now is 35%. In order to test who is right, they agree on a hygsithtest, taking Luigi’s belief as the
null hypothesis. They will ask 6 people from Apoli, chosensatdom, and if more than 3 support the
president they will accept Luigi's belief.

(i) Calculate the probability of a Type | error. [3]
(ii) If Maria’s belief is true, calculate the probability of a &/ error. [3]
(iii) In fact 2 of the 6 people say that they support the presiddate Svhich error, Type | or Type I,

might be made. Explain your answer. [2]

7 Kieran and Andreas are long-jumpers. They model the lengthmsetres, that they jump by the
independent random variablEs~ N(5.64, 0.0576andA ~ N(4.97, 0.044) respectively. They each
make a jump and measure the length. Find the probability that

(i) the sum of the lengths of their jumps is less than 11 m, [4]

(i) Kieran jumps more than 1.2 times as far as Andreas. [6]
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