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() Businesses use about a quarter of Auckland’s water. Auckland Council states that, “About
85 per cent of businesses use less than 2000 litres of water per day.”

()  Ifthe standard deviation for business water se is 450 litres, calculate the mean water usage
for business customers, assuming that a normal distribution is an appropriate model.
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(i) The Council also stated “A small number of businesses in Auckland (1.5%) use more than
15000 litres per day.”

‘What issues does this raise for your answer to part (i), and why?
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The manager noticed that when a particular staff member was rostered on, 30% of customers waited
less than 5 minutes to receive their coffee. The mean time this staff member takes to make and
deliver a customer’s coffee is still approximately 7 minutes.

The manager suggested this means the staff member should be rewarded for good service.

Use the facts above to calculate an estimate of the standard deviation of time taken to receive a
coffee from this staff member, and discuss if you agree with the manager’s suggestion.
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(if) At the start of this question you are told to assume that a normal distribution model (with
‘mean 7 minutes and standard deviation 1.5 minutes) can be used to model the waiting times
for a takeaway coffee at this café.

Is this assumption appropriate?

Use the numerical evidence calculated in part (i) and refer to the centre, spread, and shape of
the data in Figure 1 to support your answer.




image9.png
(c) Anindependent company completed 70 test drives of a second-generation EV. Each test
started with a full battery charge and ended when an indicator showed that the expected
remaining travel distance was less than 5 km. Each test involved driving on a range of city
roads at different times of the day on weekdays. The results are shown in Figure 1 below.

Figure 1: Distance travelled in EV from one battery charge
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The car manufacturer claimed that its second-generation EVs can travel 280 km on one
battery charge on average and that these distances would be normally distributed, with a
standard deviation of 14 km.

Evaluate this claim by:

+  comparing the shape, cenire, and spread of the histogram in Figure 1 with the claimed
‘normal distribution

+  providing numerical values where appropriate

+  considering the quality of the testing that led to the results reported in Figure 1.
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Before doing this research, Sean expected that the schoolbag weights would be normally
distributed.

(repeated from page 2)

Figure 1: Weights of schoolbags of some NZ students
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() By referring to the shape of the distributions in Figure 1, describe clearly how these
distributions are different from a normal distribution.
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(i) Give TWO reasons why it is unlikely that the schoolbag weights would be normally
distributed.
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(c) Tayla makes plates at the company. Her plates also have a mean weight of 450 g. However,
the standard deviation of the weights of the plates Tayla makes is higher than the standard
deviation of the weights of plates for the company overall.

()  What can be deduced from this about the way that Tayla makes her plates, compared
with the company overall?
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(i) What could your answer to part (d)(i) suggest about the actual distribution of the
weights of Eddy’s plates, compared with the overall distribution for the company?
You must support your answer by using relevant probability calculations and/ or
diagrams.
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(b) When a pen of salmon 1s harvested, the weights of the salmon are expected to have the
‘probability distribution shown in Figure 1 below.
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Once harvested, a random sample of 50 salmon was taken and weighed.
Anhistogram of the weights of the sampled salmon is shown in Figure 2 below.

Figure2
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()  What proportion of salmon in the sample had weights which exceeded 4000 grams?
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(ii)  Compare the probability distribution and the histogram that resulted from the sample
resuls.
In your answer you should consider the shape, centre, and spread of both distributions,
and should provide numerical evidence where appropriate.
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(b)  If the bottling machine was operating correctly. the weight of sauce dispensed into a bottle
would have a probability distribution similar in shape to the one in Figure 1 below.

‘This graph has been corrected from that used in the examination.

Figure 1
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Anew bottling machine is installed.

Arandom sample is taken of the contents of 150 bottles to test the new machine. The results
are shown in the frequency histogram in Figure 2 below.
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(i) Compare the probability distribution with the frequency histogram that was obtained
from the results of the sample.

In your answer, you should consider the shape, centre, and spread of both distributions
and provide numerical evidence.
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(i) A survey is carried out on 80 patients who arrive at reception. Patients are selected at
random on a particular day. The results are shown in the frequency histogram below.

Assessment time at reception
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‘What proportion of patients in the survey were assessed at reception within 90 seconds
of arrival?
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(iif) A statistician states that the assessment times are not normally distributed, but are more
likely to approximate the distribution p(x) below.

P
10

08

06

04

02

05 10 s 20
minutes

‘The associated probabilities (with minutes converted to seconds) are given in the

following table:

Assessment

Time (socondsy | 0= | 15 | 30 | 45- | 60~ | 75~ | 90— | 105-120

Probability | 0.01 | 0.05 [ 0.10 | 016 [ 021 | 022 [ 017 | o008

Compare the frequency histogram for the survey of 80 patients with the distribution

curve p(x).

You should comment on the comparative shape, centre, and spread of the two

distributions.

Itis important to give numerical values to support your statements where possible.
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A test has questions of varying levels of difficulty.
Consider the graphs and tables shown on pages 6 and 7.

‘The graph below shows the distribution of the test marks of 200 students, and the table shows
some related statistics.

Students’ test marks
Froquency

034353 WA 4143 4446 414 02 355 S6-5H

Marks of students
Student marks | Frequency Statistics Value
32-34 4 Mean 49775
35-37 2 Minimum 32
38-40 1 Maximum 58
41-43 14 Range 26
44-46 28 Standard deviation | 4.973
47-49 31
50-52 64
53-55 2
5658 11
Total 200

(i)  What is the probability that a randomly chosen student has a mark less than 507
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‘The graph below shows the distribution of the ability of the same students, and the table
shows some related statistics.

Students’ ability
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Student ability | Frequency Statistics Value
12— 6 Mean —0.1065
09— 12 Minimum 11
06— 28 Maximum 13
03— 37 Range 24
0- 64 Standard deviation | 0465
03— 29
06— 20
09— 3
12— 1
Total 200

(i) How well does the test distinguish the ability of the most able students?
Tustify your answer.
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(it) The graphs below have been copied from pages 6 and 7.

Students’ test marks
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Ability of the same 200 students

Discuss the distributions.
In your answer you should include some relevant calculations and some comparisons.
You should also discuss shape, centre, and spread.
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Systolic blood pressure is the pressure as the heart beats, and diastolic blood pressure is the
‘pressure as the heart muscles relax. Both readings are important when blood pressure is taken.
‘The graphs below show the systolic and diastolic blood pressure in a population taken from a
survey of over 16000 people.

Systolic blood pressure of people surveyed
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(/) When a machine producing nutty snack bars is working properly, the weights of the nutty
snack bars are normally distributed with a mean of 41 grams and a standard deviation of
0.8 grams.
Sara buys a box of 300 Nutty Snack Bars to investigate if the machine is working properly.
She weighs each bar and records the results.

These weights are shown in the graph below.
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Compare the distribution of the weights of Sara’s box of Nutty Snack Bars with the expected
distribution of the weights if the machine is working properly.

Use statistical terms to explain your answer.
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(iii) Give at least TWO reasons why a normal distribution may not be appropriate in these
contexts of the number of minutes spent waiching streaming services and online videos
for all New Zealand youth

You may want to include a sketch of what you expect the real distribution of one of these
contexts would look ke, to support your answer.
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(¢) Inthe study, it was also reported that overall, New Zealand youth watched a daily average of
only 34 minutes of TV. However, when excluding those who didn’t watch TV at all, the average
was 114 minutes daily.

()  Explain the effect of including the youth who did not watch TV at all, on the mean and
distribution of minutes of watching TV by New Zealand youth
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() Assume a normal distribution models the number of minutes New Zealand youth spend
watching TV daily with a mean of 114 minutes (excluding non-TV watchers).

1£ 12% of New Zealand youth who do watch TV, watch more than 150 minutes daily,
calculate the standard deviation of daily minutes spent watching TV.
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Suzanne lives with her family of 3 children and her partner. She is conscious of water-saving efforts
suggested by the council, and so encourages her family to have shorter showers. Suzanne reads that
the average shower time of New Zealanders is 8 minutes, with a standard deviation of 2 minutes.
She times the showers taken by her family over the next 2 weeks and records the results in the
graph below.

Shower times in Suzanne’s household
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How do Suzanne’s household results compare to a normal distribution model with a mean of
8 minutes and a standard deviation of 2 minutes?

You should discuss at least TWO of centre, shape, and spread in your response.
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