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A machine is designed 1o generate random digits between 1 and 5 inclusive. Each digit is supposed to appear
with the same probability as the others, but Max claims that the digit 5 is appearing less often than it should.
To test this claim the manufacturer uses the machine to generate 25 digits and finds that exactly | of these
digits is a 5.

i Carry out a test of Max’s claim at the 2.5% significance level. I5]

ii  Max carried out a similar hypothesis test by gencrating 1000 digits between | and 5 inclusive. The
digit 5 appeared 180 times. Without carrying out the test, state the distribution that Max should use,
including the values of any parameters. 12]

iii State what is meant by a Type 11 error in this context. [1]
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An engineering test consists of 100 multiple-choice questions. Each question has five suggested answers,

vnly one of which is correct. Ashok knows nothing about engineering, but he claims that his general

knowledge enables him to get more questions correct than just by guessing. Ashok actually gets 27 answers
correct. Use a suitable approximating distribution to test at the 5% significance level whether

his claim is justified. I5]
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Jeevan thinks that a six-sided die is biased in favour of six. To test this, Jeevan (nrows the die 10 times. If the die
shows a six on at least 4 tiirows out of 10, she will conclude that she 1s correct.

i  State appropriate null and alternative hypotheses. [1]
it Calculate the probability of a Type [ error. 13]
ili Explain what 1s meant by a Type Il error in this situatron, I1]

iv Ii the die is actually biased so that the probability of throwing a six is ! , calculate the probability of a
2

Type 11 error. = [3]
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It is claim=d that 305 of packets of Froogum contain a free gift. Andre thinks that the actual proportion is
less than 30% and he decides to carry out a hypothesis test at the 5% significance level. He buys 20 packets of
Froogum and notes the number of free gifts he obtains.

i  State null and alternative hypotheses for the test. 1]
ii Use a binomial distribution to find the probability of a Type [ error. I5]
Andre finds that three of the 20 packets contain free gifts.

iii Carry out the test. 2]

www.shreejiedu.in



N\

. . Shreeji Education
HypOtheSIS teStIng We resjpect your ability

Ls 0-02s8

PIX=3) —0011e =<}
Ml e evtdena o g_wawmw

In the past, the mean time for Jenny's moming run was 28.2 minutes. She does some extra training and
she wishes to test whether her mean time has been reduced. After the training Jenny takes a random
sample of 40 morning runs. She decides that if the sample mean run time is less than 27 minutes she
will conclude that the training has been effective. You may assume that, after the training, Jenny’s run

time has a standard deviation of 4.0 minutes.

(a) State suitable null and alternative hypotheses for Jenny’s test. [1]

(b) Find the probability that Jenny will make a Type [ error. [3]

(c) Jenny found that the sample mean run time was 27.2 minutes.

Explain briefly whether it is possible for her to make a Tvpe [ error or a Type 11 error or both.
(2]
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A mill owner claims that the mean mass of sacks of flour produced at his mill is 51 kg. A quality
control officer suspects that the mean mass is actually less than 51 kg. In order to test the owner’s
claim she finds the mass, x kg, of each of a random sample of 150 sacks and her results are summarised

as follows.
n=150 Ex =7480 Tt = 380000

(i) Carry out the test at the 2.5% significance level. [7]
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You may now assume that the population standard deviation of the masses of sacks of flour is 6.856 kg.

The quality control officer weighs another random sample of 150 sacks and carries out another test at
the 2.5% significance level.

(ii) Given that the population mean mass is 49 kg, find the probability of a Type II error. [5]
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The number of cars arriving at a certain road junction on a weekday morning has a Poisson distribution
with mean 4.6 per minute. Traffic lights are installed at the junction and a council officer wishes to

test at the 2% significance level whether there are now fewer cars arriving. He notes the number of
cars arriving during a randomly chosen 2-minute period.

(a) State suitable null and alternative hypotheses for the test.

[1]

(b) Find the critical region for the test.

(4]

The officer notes that, during a randomly chosen 2-minute period on a weekday morning, exactly
5 cars arrive at the junction.

(c} Carry out the test. [2]

(d) State, with a reason, whether it is possible that a Type [ error has been made in carrying out the
test in part (c). [1]

The number of cars arriving at another junction on a weekday morning also has a Poisson distribution
with mean 4.6 per minute.

(e} Use a suitable approximating distribution to find the probability that more than 300 cars will
arrive at this junction in an hour. [3]
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