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Materials
For this paper you must have:
Ruler
Pencil, Rubber, Protractor and Compass
Scientific calculator, which you are expected to use when appropriate

Instructions
Answer all questions
Answer questions in the space provided
All working must be shown
Do all rough work in this book. Cross out any rough work you don't want to be marked

Information
The marks for the questions are shown in brackets

1

(a)

Define the critical region of a test statistic.

(2)

A discrete random variable x has a Binomial distribution B(30, p). A single observation
is used to test H0 : p = 0.3 against H1 : p ≠ 0.3
(b)

(c)

Using a 1% level of significance find the critical region of this test. You should state the
probability of rejection in each tail which should be as close as possible to 0.005

(5)

Write down the actual significance level of the test.

(1)

The value of the observation was found to be 15.
(d)

(2)

Comment on this finding in light of your critical region.

(Total for question 1 is 10 marks)
2

Sue throws a fair coin 15 times and records the number of times it shows a head.
(a) State the distribution to model the number of times the coin shows a head.

(2)

Find the probability that Sue records
(b) exactly 8 heads,

(2)

(c) at least 4 heads.

(2)

Sue has a different coin which she believes is biased in favour of heads. She throws
the coin 15 times and obtains 13 heads.
(d) Test Sue’s belief at the 1% level of significance. State your hypotheses clearly.

(6)

(Total for question 2 is 12 marks)

Leave
blank

3 (a)

Define the critical region of a test statistic.

(2)

A discrete random variable X has a Binomial distribution B(30, p).
A single observation is used to test H0 : p = 0.3 against H1 : p ≠ 0.3
(b) Using a 1% level of significance find the critical region of this test.
You should state the probability of rejection in each tail which should be as close as
possible to 0.005.

(5)

(c) Write down the actual significance level of the test.

(1)

The value of the observation was found to be 15.
(d) Comment on this finding in light of your critical region.

(2)

(Total for question 3 is 10 marks)
4

A single observation x is to be taken from a Binomial distribution B(20, p).
This observation is used to test H0 : p = 0.3 against H1 : p ≠ 0.3
(a)
(b)

Using a 5% level of significance, find the critical region for this test.
The probability of rejecting either tail should be as close as possible to 2.5%.
State the actual significance level of this test.

The actual value of x obtained is 3.
(c) State a conclusion that can be drawn based on this value giving a reason for
your answer.

(3)
(2)

(2)

(Total for question 4 is 7 marks)

Leave
blank

5

Leave
blank

Past records suggest that 30% of customers who buy baked beans from a large supermarket
buy them in single tins. A new manager questions whether or not there has been a
change in the proportion of customers who buy baked beans in single tins. A random
sample of 20 customers who had bought baked beans was taken.
(a) Using a 10% level of significance, find the critical region for a two-tailed
test to answer the manager’s question. You should state the probability of rejection
in each tail which should be less than 0.05.

(5)

(b) Write down the actual significance level of a test based on your critical region
(1)

from part (a).
The manager found that 11 customers from the sample of 20 had bought baked beans
in single tins.
(c) Comment on this finding in the light of your critical region found in part (a).

(2)

(Total for question 5 is 8 marks)
6

David claims that the weather forecasts produced by local radio are no better than those
achieved by tossing a fair coin and predicting rain if a head is obtained or no rain if a
tail is obtained. He records the weather for 30 randomly selected days. The local radio
forecast is correct on 21 of these days.
Test David’s claim at the 5% level of significance.
State your hypotheses clearly.

(Total for question 6 is 7 marks)
7

Linda regularly takes a taxi to work five times a week. Over a long period of time she finds the
taxi is late once a week. The taxi firm changes her driver and Linda thinks the taxi is
late more often. In the first week, with the new driver, the taxi is late 3 times.
You may assume that the number of times a taxi is late in a week has a Binomial
distribution.
Test, at the 5% level of significance, whether or not there is evidence of an increase in
the proportion of times the taxi is late. State your hypotheses clearly.
(Total for question 7 is 7 marks)

8

(a)

State suitable null and alternative hypotheses for Manjit’s test.

(1)

(b)

There are no sixes in the ﬁrst 15 throws.
Show that this result is not signiﬁcant at the 5%level.

(2)

(c)

Find the smallest value of n such that, if there are no sixes in the ﬁrst n throws,
this result is signiﬁcant at the 5% level.

(2)

(Total for question 8 is 5 marks)
9

Given that X has a binomial distribution in which n = 15 and p = 0.5, find the probability of each
of the following events.
(a)
(b)
(c)
(d)

(1)
(1)
(2)
(2)

X=4
X≤4
X = 4 or X = 11
X < 4 or X > 11

A large company is considering introducing a new selection procedure for job applicants. The
selection procedure is intended to result over a long period in equal numbers of men and women
being offered jobs. The new procedure is tried with a random sample of applicants and 15 of them,
11 women and 4 men, are offered jobs.
(e) Carry out a suitable test at the 5% level of significance to determine whet
it is reasonable to suppose that the selection procedure is performing as intended.
You should should state the null and alternative hypotheses under test and explain
carefully how you arrive at your conclusions.

(6)

(f) Suppose now that, of the 15 applicants offered jobs, w are women.
Find all the values of w for which the selection procedure should be judged acceptable at
(4)
the 5% level.
(Total for question 9 is 16 marks)
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