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QUESTION ONE

(a)

(b)

The time it takes a shopper to find a carpark at the supermarket can be modelled by a random
variable that takes on values between 0 minutes and 8 minutes. The most likely time it takes a
shopper to find a carpark is 2 minutes.

Using an appropriate model, calculate the probability that it will take less than two minutes
OR more than six minutes for a shopper to find a carpark.

A supermarket has modelled the time shoppers spend at the supermarket using a normal
distribution with a mean of 32.5 minutes and a standard deviation of 10.8 minutes.

(1)  Sketch this probability distribution model on the axis below.
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(i)  Using this model, calculate the probability that two different randomly selected Ry
shoppers both spend more than 40 minutes at the supermarket.

Give any assumption(s) that need to be made.

(ii1)) Following an observational study of shoppers, the supermarket has changed its model
for the time shoppers spend at the supermarket. For this new model, the supermarket has
kept the mean the same as the old model, but has adjusted the standard deviation. Using
this new model, the percentage of shoppers who take longer than 40 minutes at the
supermarket is estimated to be 31.1%.

Discuss how the standard deviation of the new model for the time shoppers spend at
the supermarket compares with the standard deviation of the old model for the time
shoppers spend at the supermarket.

You may wish to refer to your answers in parts (i) and (ii) to support your explanation.

(iv) Discuss ONE potential limitation with using a normal distribution to model the time
spent at this supermarket.

Mathematics and Statistics (Statistics) 91586, 2016



QUESTION TWO

(a)

(b)

A supermarket has eight employees who are “on call” to help out during busy periods. Based
on the supermarket’s records, the probability of one of these employees being unavailable
when called is estimated to be 0.14.

The supermarket needs to call all eight employees during one particularly busy period.

(1)  Using an appropriate model, calculate the probability that fewer than three of these
employees will be unavailable when called.

(i1)  Justify the use of the probability distribution for your answer in (i).

A supermarket is running a promotion where shoppers get one collectable item for every $50
they spend at the supermarket in one purchase.

Using a very large amount of electronic sales data, the supermarket has produced the
following graph:
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(i)

(iii)

Use this data to complete the table below, which shows a probability distribution model

5

for the random variable N, the number of collectable items gained in one purchase.

n

0

1

2

3

4

5

6

P(N=n)

0.14

0.16

0.15

0.15

0.06

Using the model formed in (b)(1), calculate the mean number of collectable items gained
by shoppers per purchase.

Give any assumption(s) that need to be made.

The supermarket is considering changing the promotion so that shoppers get one
collectable item for every $25 they spend at the supermarket in one purchase.

Without performing additional calculations, discuss whether this will result in a
doubling of the mean number of collectable items gained by shoppers per purchase.
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QUESTION THREE

(a) A small supermarket located in the city centre is open 24 hours per day.

(@

(i)

Between 10 pm and 6 am each day, the mean number of shoppers who arrive at the
supermarket per 5 minutes is 1.3.

Using a suitable probability distribution model, calculate the probability that more than
two shoppers arrive at the supermarket during a 5-minute period between 10 pm and
6 am.

Between 6 am and 10 pm each day, using footage from its security cameras, the
supermarket found that in 94% of 5-minute periods, there was at least one shopper
arriving at the supermarket.

Discuss how the mean number of shoppers who arrive at the supermarket per 5 minutes
between 6 am and 10 pm compares to the mean number of shoppers who arrive at the
supermarket per 5 minutes between 10 pm and 6 am.

(i11) Discuss ONE other factor (in addition to the time of day) the supermarket should

consider when modelling the number of shoppers who arrive at their supermarket per
5 minutes.
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(b) Alarge supermarket has re-designed its checkout area, including installing more self-
service checkouts and changing the layout of checkouts. Before and after the re-design, the
supermarket conducted two different surveys of shoppers.

In each survey (before, after), shoppers were asked to rate their experience with checking out
of the supermarket as a score on a scale of 0 (very unhappy) to 5 (very satisfied).

The results for each survey are shown below:

Before After
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(1) Identify which set of data has less variation in rating scores.

Support your answer with statistical reasoning.

(i1) Discuss if it would be appropriate to use a Poisson distribution to model the ratings for
the ‘before’ survey.

Support your answer with statistical reasoning.
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Extra paper if required.
Write the question number(s) if applicable.
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