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(iif) 10% of the time Geoff is unsatisfied with how far one full battery charge takes his EV.

For Geoff to be satisfied, what is the minimum distance his car will have to travel on
one full battery charge?
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(b)  The same car manufacturer released a second-generation EV.
Anew owner of a second-generation EV found that 20% of the distances travelled on a full
battery charge were less than 265 km.

Calculate an estimate for the mean distance travelled on a full charge by a second-generation
EV for this owner. Assume that the distances travelled can be modelled by a normal
distribution with a standard deviation of 14 km._
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(b)  The company rejects the heaviest 10% and the lightest 15% of all plates made.

‘What is the range of weights that the company accepts?
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(i) For Tayla's plates, more than 75% weigh more than 400 g.

‘What is the range of possible values of the standard deviation of the weights of Tayla's
plates?
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(iii) People in Reefton talk about the hottest 1% of days as being “scorchers™

What is the lowest possible daily temperature of a “scorcher” day?
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(iv) Using this normal distribution approximation, the probability of a daily temperature
lower than 9°C is 29.4% (3sf).
Suppose that temperatures in Reefton increased due to climate change, but the standard
deviation remained the same.

‘What would the mean daily temperature for Reefton need to become to make this
‘probability fall to 20.0% (3s?
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(i) What is the maximum weight of the lightest 10% of salmon?
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(iii) After one year in the pens, female salmon have weights that are approximately normally
distributed with mean 3975 grams.

1£40% of female salmon exceed 4000 grams, then what would be the standard
deviation?
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(1) A quality control process identifies bottles of sauce that have contents that are over-
weight.
‘When the machine is functioning correctly, no more than one bottle in 20 is over-
weight.
If more than one in 20 bottles are over-weight, then the machine must be adjusted.

‘How many grams of sauce will a bottle contain before it is considered over-weight?
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() After how many minutes will 90% of patients have begun being seen by a doctor?
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(iti) Itis decided that waiting times must be changed so that at least 95% of patients will be
seen by a doctor within 40 minutes.

Because of the administration required, the mean time cannot change, but it is known

that for each doctor added to the duty teams, the standard deviation will reduce by
0.4 minutes.

How many doctors must be added to meet the new requirement?
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(i) Jane isa25-year-old.
‘Her BMD has a z-value of 0.49

‘What is Jane’s actual BMD measurement?
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(b)  Tests show that the BMD of 25-year-old males is approximately normally distributed, with a
standard deviation of 150 mg/ cm?.

If the probability that a randomly chosen 25-year-old male has a BMD above 1000 mg/cm?is
0.656, find the mean BMD of 25-year-old males.
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(c) Between what weights will the middle 60% of Nutty Snack Bars lie?
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The stated weight on the Nutty Snack Bars packaging is 40 g
A machine was set up to produce Nutty Snack Bars so that theoretically 96% of the bars
‘produced would weigh at least 40 g.

Jamie thinks the machine was not st up correctly.

()  What evidence supports Jamie’s claim?
Tustify your comments.
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(i) The machine can be reset by altering either the mean or the standard deviation of the
weights of Nutty Snack Bars (but not both).

If the machine was not set up correctly, then it should be reset.

If the machine needs to be reset, give a possible way in which this may be done.
Show your calculations.
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(b) Inthe same study, New Zealand youth were reported to watch online videos for 94 minutes daily
on average, with a standard deviation of 30 minutes.

() Find the interquartile range (middle 50%) for the number of minutes that New Zealand
youth reportedly spend watching online videos.
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(i) Out of a group of 50 New Zealand youth, how many more respondents would you expect
to have spent over 2 hours (120 minutes) waiching streaming services than online videos?
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(@) After four more weeks, Suzanne did another survey and found the shower times in her household
approximated a normal distribution model, with a mean of 8 minutes and a standard deviation of
2 minutes. Suzanne considers only 15% of the shower times to be acceptable.

‘What is the longest shower time that Suzanne considers acceptable?
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(d) Some of the data that the café manager collected over the past week are shown in Figure 1 below.
(n=50)

Figure 1: Amount of time customers waited to receive their takeaway coffee
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‘Minutes waited.

(@)  Calculate the median, quartiles, and interquartile range for the data in Figure 1 and fora
‘normal distribution model with mean of 7 minutes and standard deviation of 1.5 minutes.

‘Enter your answers in the table below.
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