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S8FMO Unit Test — FurStats 1 — 2 Poisson and Binomial

1. A plumbing company receives call-outs during the working day at an average rate of 2.4 per

hour.

(a) Find the probability that the company receives exactly 7 call-outs in a randomly selected 2]

3-hour period of a working day.

The company has enough staff to respond to 28 call-outs in an 8-hour working day.

(b) Show that the probability that the company receives more than 28 call-outs in a randomly 2]

selected 8-hour working day is 0.022 to 3 decimal places.

In a random sample of 100 working days each of 8 hours,

(¢) 1. find the expected number of days that the company receives more than 28 call-outs, 1]
ii. find the standard deviation of the number of days that the company receives more than 2]

28 call-outs,
iii. use a Poisson approximation to estimate the probability that the company receives more 3]

than 28 call-outs on at least 6 of these days.

Total: 10
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(Q1 continued ...)
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S8FMO Unit Test — FurStats 1 — 2 Poisson and Binomial

2. The number of heaters, H, bought during one day from Warmup supermarket can be modelled

by a Poisson distribution with mean 0.7.
(a) Calculate P(H > 2). 1]
The number of heaters, G, bought during one day from Pumraw supermarket can be modelled

by a Poisson distribution with mean 3, where G and H are independent.

(b) Show that the probability that a total of fewer than 4 heaters are bought from these two 2]

supermarkets in a day is 0.494 to 3 decimal places.

(c) Calculate the probability that a total of fewer than 4 heaters are bought from these two 3]
supermarkets on at least 5 out of 6 randomly chosen days.
December was particularly cold. Two days in December were selected at random and the total

number of heaters bought from these two supermarkets was found to be 14.

(d) Test whether or not the mean of the total number of heaters bought from these two super- 5]

markets had increased. Use a 5% level of significance and state your hypotheses clearly.

Total: 11
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S8FMO Unit Test — FurStats 1 — 2 Poisson and Binomial

3. During the morning, the number of cyclists passing a particular point on a cycle path in a 10—
minute interval travelling eastbound can be modelled by a Poisson distribution with mean 8.
The number of cyclists passing the same point in a 10-minute interval travelling westbound can

be modelled by a Poisson distribution with mean 3.

(a) Suggest a model for the total number of cyclists passing the point on the cycle path in a 2]

10-minute interval, stating a necessary assumption.

Given that exactly 12 cyclists pass the point in a 10—minute interval,

(b) find the probability that at least 11 are travelling eastbound. 3]
After some roadworks were completed, the total number of cyclists passing the point in a ran-

domly selected 20-minute interval one morning is found to be 14.

(c) Test, at the 5% level of significance, whether there is evidence of a decrease in the rate of 3]

cyclists passing the point. State your hypotheses clearly.

Total: 8
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S8FMO Unit Test — FurStats 1 — 2 Poisson and Binomial

4. An office has a photocopier and a printer. The photocopier and the printer break down inde-
pendently.
The number of breakdowns per month for the photocopier follows a Poisson distribution with
mean 2.4.

The number of breakdowns per month for the printer follows a Poisson distribution with mean

1.6.
(a) Determine which machine is more likely to break down exactly twice in one month. 2]
(b) Work out the probability that both machines break down at most once in one month. 2]

In a randomly selected month there were 4 breakdowns.

(c¢) Find the probability that in this month the photocopier broke down more than the printer. [4]
A repair company carried out repairs on the photocopier and the printer. Following the repairs,

there were a total of 3 breakdowns in two months.

(d) Test, at the 5% level of significance, whether or not there is evidence that the rate of [4]

breakdowns has decreased following the repairs.

Total: 12
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S8FMO Unit Test — FurStats 1 — 2 Poisson and Binomial

5. Andreia’s secretary makes random errors in his work at an average rate of 1.7 errors every 100

words.

(a) Find the probability that the secretary makes fewer than 2 errors in the next 100-word 2]

piece of work.

Andreia asks the secretary to produce a 250—word article for a magazine.

(b) Find the probability that there are exactly 5 errors in this article. 2]
Andreia offers the secretary a choice of one of two bonus schemes, based on a random sample of
40 pieces of work each consisting of 100 words. In scheme A the secretary will receive the bonus
if more than 10 of the 40 pieces of work contain no errors. In scheme B the bonus is awarded if

the total number of errors in all 40 pieces of work is fewer than 56.

(c) Showing your calculations clearly, explain which bonus scheme you would advise the secre- 5]
tary to choose.
Following the bonus scheme, Andreia randomly selects a single 500-word piece of work from the

secretary to test if there is any evidence that the secretary’s rate of errors has decreased.

(d) Stating your hypotheses clearly and using a 5% level of significance, find the critical region [4]

for this test.

Total: 13

www.CasperYC.club/8FMO0 Last updated: February 3, 2026 Page 9 of 10




S8FMO Unit Test — FurStats 1 — 2 Poisson and Binomial

(Q5 continued ... )

. -'FJH-
Ny =m
www.CasperYC.club/8FMO0 Last updated: February 3, 2026 Page 10 of 10 Efﬁlﬁ



