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Probability Collated Past Papers – Normal Distributions
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(if) Ifthe two New Zealanders were both chosen from an area that often experiences water
shortages, how would you expect this to change your answer to part (i) above?

Explain your reasoning clearly.
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(i) Mia looks at the data and says, “It is more than twice as likely for a river in the North Island
to be unsafe for swimming compared to a South Island river.”

Joe says, “I's only 20% more likely for a North Island river to be unsafe for swimming
compared to a South Island river."

Explain each person’s reasoning AND decide if cither reasoning is supported mathematically.
Use relevant calculations to support your answer.
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A café manager notices that the amount of time a customer waits to receive their takeaway coffee varies.
He collects some data over a week and finds the mean time waited is 7 minutes, with an estimated
standard deviation of 1.5 minutes.

Assume that a normal distribution can be used to model the waiting time for a takeaway coffee at this
café.

Working and /or diagrams must be shown.

(2) Find the probability that a customer receives their coffee within 5 minutes.




image8.png
(b)  One day, the café has 150 customers who order takeaway coffee over the afternoon period.

‘How many of these would you expect to have fo wait for between 8 and 10 minutes for their
takeaway coffee?




image9.png
Range anxiety” is the worry that electric vehicle (EV) drivers have about how long their battery
charge will last. This is one of the most common concerns that stops people from buying an EV.

(@ A car manufacturer claimed that its EV was able to travel 172 km on one full battery charge.
Geoff, an EV owner, recorded the distance that his car travelled after each full battery charge,

and found it could be modelled by a normal distribution, with 2 mean of 165 km and a
standard deviation of 14 km.

()  Find the probability that Geoff's EV will travel between 150 km and 165 km on one full
‘battery charge.
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(i) Find the probability that Geoff’s EV will travel more than 172 km on one full battery
charge.
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A company produces hand-made plates.

The weights of the plates can be modelled by a
normal distribution with a mean of 450 g and a
standard deviation of 35 g

Working and/or diagrams must be shown.
Correct answer(s) alone will generally limit
grades to Achievement.

Source: http:/thehomescene.nz/beautiful-artisan-
ableware-for-your-nome/
(2) Find the probability that a randomly selected plate weighs:

@) between415gand 520 g.
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(d) Eddy also makes plates at the company. Two of his plates were randomly selected. and they
‘oth weighed over 520 g.

() Assume that the weights of Eddy’s plates have the same normal distribution as the
weights of the plates for the company overall.

‘What is the probability that 2 randomly selected plates made by Eddy would both weigh
over 520 g7
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Each day. temperatures are recorded every hour at various locations around New Zealand. The
National Institute of Water and Atmospheric Rescarch (NIWA) obtains the “daily temperature™ by
finding the mean of all the recorded temperatures in one 24-hour period at that location.

(a) Over the last seven years, the daily temperatures in Reefion have been found to be
approximately normally distributed with a mean of 11.6°C and standard deviation of 4.8°C.

Use this approximation to answer the questions in parts (i) to (iv).

Working and/or diagrams must be shown. Correct answer(s) alone will generally limit grades
to Achievement.

() Find the probability that a randomly chosen day in Reefton would have a daily
temperature befween 11.6°C and 18.8°C.
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(i) Find the probability that a randomly chosen day in Reefton would have a daily
temperature over 17°C.
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(b)  Show that, for any normal distribution, the inter-quartile range (IQR) is always greater than
the standard deviation.
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@

Salmon are grown in sea pens. Each pen
contains several thousand salmon.

After one year in the pens, male salmon have
weights that are approximately normally
distributed, with mean 4125 grams and
standard deviation 65 grams.

()  Find the probability that after one year
ina pen, a randomly selected male will
weigh between 4125 and 4200 grams.
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(iv) The pens contain approximately equal numbers of male and female salmon.

When they are harvested, the weights of al the salmon are approximately normally
distributed, with mean 4050 grams and standard deviation 84 grams.

‘When the salmon are harvested, each member of the harvest team is given two salmon
to take home.

1f these two salmon are selected at random, what is the probability that both of the
salmon will each weigh more than 4025 grams?
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Apples are sent to a factory to be made into sauce, then bottled.

Testing has shown that, when the bottling machine is operating correctly, the weight of sauce

dispensed into a botle can be taken to be normally distributed, with mean 310 grams and
standard deviation 4.5 grams.

(@ () Find the probability that a randomly selected bottle will contain between 310 and
316 grams of sauce.
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(i) The label on the sauce bottle states that the contents weigh 300 grams. Bottles that
contain less than 300 grams are considered to be under-weight.

‘What percentage of bottles would be expected to be under-weight?
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(iv) The quality control process involves taking a random sample of three successive bottles
and measuring the weights of their contents. If more than one of the bottles is found to
be over-weight or under-weight, then the machine is checked for possible adjustment.

After taking a random sample, what is the probability that the machine is checked?
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(2) The waiting time for a patient attending a medical centre before seeing a doctor is.
approximately normally distributed, with a mean of 34 minutes and a standard deviation of 8
‘minutes.

() Find the probability that a patient will wait between 34 and 40 minutes.
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(b) At reception, patients are assessed on the urgency of their condition. This is done within two
‘minutes of arrival

It is thought that the waiting time before an assessment s done is approximately normally
distributed with a mean of 60 seconds and standard deviation of 20 seconds.

()  What proportion of patients would be assessed at reception within 90 seconds of arrival?
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(a) Tests show that the bone mineral density (BMD) of 25-year-old females s approximately
normally distributed, with a mean of 950 mg/cm? and a standard deviation of 125 mg/em?.

()  Whatis the probability that a 25-year-old female has a BMD of more than
1000 mg/cm??
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(ii) What proportion of 25-year-old females could be expected to have a BMD that is less
than Jane’s?
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Nutty Snack Bars are produced on machines operated by shift workers.

The weights of the bars are normally distributed, with a mean of 41 grams and standard deviation of
0.8 grams.

() Whatis the probability that a Nutty Snack Bar weighs between 41 and 42.2 grams?
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(b) What
percentage of Nutty Snack Bars weigh more than 42 grams?
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(d) During Jamie’s shift. 18000 Nutty Snack Bars are produced by the machine.

What is the expected number of Nutty Snack Bars produced on Jamic's shift that weigh less
than 40 grams?
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A recent study reported that New Zealand youth (aged 15-24) spend an average (mean) of 113 minutes
‘per day waiching streaming services.

(2) Assume the distribution of minutes watching streaming services per day follows a normal
distribution, with a standard deviation of 35 minutes per day.

() Find the probability that a randomly selected New Zealand youth spends under 92 minutes
a day watching streaming services.
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(i) Find the probability that a New Zealand youth spends between two and three hours
watching streaming services daily.
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In New Zealand, the average person uses a mean of 227 litres of water per day, with a standard deviation
of 16 litres. Assume that water consumption can be modelled by a normal distribution.

(a) Find the probability that a randomly chosen New Zealander uses between 227 and 247 litres in 2
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() (@) Iftwo New Zealanders are randomly chosen, what is the probability that they both use less
than 210 litres per day?
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