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4.

(a)

(b)

When Jack types a page of a document, the number of errors made may be modelled
by a Poisson distribution with mean 0-8. He types a 10-page document. Determine the
probability that the total number of errors is less than 5. [3]

When Mary types a page of a document, the number of errors made may be modelled by
a Poisson distribution with mean x. Mary claims that the value of u is less than 0-8 but
Jack claims that u is equal to 0-8.

(i) State suitable hypotheses for testing these claims.

(i) Mary types an 80-page document and makes 60 errors. Find the approximate
p-value of this result and state your conclusion. [7]
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The number of accidents occurring per day along a certain stretch of road can be modelled by
a Poisson distribution. The value of the mean x has been 1-2 in the past but the local council
has recently introduced a lower speed limit in the hope of reducing the value of u.

(a)  State suitable hypotheses for testing whether or not lowering the speed limit has had the
desired effect. [1]

(b) 1Itis decided to count the number of accidents, x, occurring in a 60-day period and to
define the critical region as x < 58.
(1) Determine the significance level.

(i) Given that the value of x has actually fallen to 0-8, determine the probability of
concluding that there has been no reduction in the value of u. [12]
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6. When John types a page of a document, the number of errors can be modelled by a Poisson
distribution with mean u. He claims that the value of 1 is 1-5 but his employer wants to test this
claim so they define the following hypotheses.

Ho:u=15 Hy:u#15

(@) Johnis asked to type a 10-page document and the critical region is taken as
x < 10 or x > 20, where x denotes the total number of errors in the document.
(i) Find the significance level of this test.
(if)  Find the probability of incorrectly accepting Hy when the value of u is actually 1-0.

[7]

(b) John now types a 50-page document and makes 92 errors. Find the p-value and state
your conclusion. [6]
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6.

In a certain factory, the number of breakdowns occurring during a day is a Poisson random
variable with mean 1-2. Successive breakdowns are independent. In an attempt to reduce the
number of breakdowns, the machines are modified.

(@) Inthe 10 days following the modifications, the total number of breakdowns was 9.

(i) State suitable hypotheses for testing whether the mean number of breakdowns per
day has decreased.

(i) Calculate the p-value and state your conclusion in context. [5]

(b) In the 100 days following the modifications, the total number of breakdowns was 101.
Calculate an approximate p-value and interpret it in context. [6]
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The number of computer breakdowns per day in a large IT Department may be assumed to
follow a Poisson distribution with mean 0-8. In an attempt to reduce the number of breakdowns,
the IT Manager moves the department to a new purpose-built office. He defines the following
hypotheses

Hy:u=08; H:u<08

where 1t denotes the mean number of breakdowns per day after the move.

He finds that in the first 100 days after the move, there was a total of 64 computer breakdowns.
You may assume that the numbers of breakdowns on successive days are independent.
Calculate the approximate p-value of this result and interpret it in context. [7]
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4. When Alun types a page of a document, the number of errors made may be modelled by a
Poisson distribution with mean u. The numbers of errors on different pages are independent.

@

(b)

(©

He types a 20-page document. Assuming that © = 0-5, determine the probability that the
total number of errors in the document is equal to 12. [3]

Alun believes that his typing has improved and the value of x is now less than 0-5.
He therefore defines the following hypotheses.

Hy:u=05 ; Hy:u<05
He types a 30-page document and he makes 9 errors.
(i) Calculate the p-value of this result.
(i) Interpret this p-value using a 5% significance level. Justify your answer. [4]

He now types a 100-page document and he makes 36 errors.
(i) Calculate the approximate p-value of this result.

(i) What evidence does this p-value give regarding whether or not Alun’s typing has
improved? [8]
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The number of machine breakdowns per day in a certain factory may be assumed to have a Poisson
distribution with mean u. The value of u is known, from past experience, to be 1-5. In an attempt to
reduce the value of y, all the machines are fitted with new control units. To investigate whether or
not this succeeds in reducing the value of u, the number of breakdowns, x, during a 30-day period
following the fitting of these new units is recorded.

(a) State suitable hypotheses. [1]
(b)  Ttis decided to conclude that the value of 1 has been reduced if x < 35.
(1) What name is given to the region x < 35?

(i)  Define the term ‘significance level” and find its approximate value for this procedure.

(7]
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5.

On any weekday, the number of passengers, X, using an early morning bus service may be
assumed to follow a Poisson distribution. In the past, the mean value of X has been 2-4. The local
council wishes to increase this mean so they decide to offer this service free of charge.

(a) During the 5-day week following this offer, a total of 18 passengers used this service.
Clearly stating your hypotheses, calculate the p-value of this result. Interpret your value in
context. [5]

(b) During the 100 weekdays following this offer, a total of 280 passengers used this service.
Determine, at the 1% significance level, whether or not the offer has resulted in an increase
in the mean number of passengers using this early morning bus service. [7]
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2.

The number of computer breakdowns per day at a large office may be assumed to follow a Poisson
distribution with mean u. The IT Manager believes that the value of u should be 1-5 but he decides
to check this. He therefore defines the following hypotheses.

Hyp=15; Hi:u#l15

(a) For one test, he decides to count the number of breakdowns, x, in a 10-day period and to
define the critical region as x < 9 orx > 22. Find the significance level of this test. [5]

(b)  For another test, he decides to count the number of breakdowns occurring during a 100-day
period. Given that 170 breakdowns occur, calculate the approximate p-value and state your
conclusion. 7]




