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(i) After playing at the arcade, Alex often goes to the café for a treat.

+ IfAlex lost the “claw’ game, but is with her friends, she is three times more likely to
buy a treat from the café than if she was by herself

+ IfAlex wins the “claw’ game, she is twice as likely to buy a treat from the café than if
she loses the “claw’ game, whether she is with her friends or not.

+ The probability that Alex buys a treat at the café overall is 40%.

Find the probability that, on a random visit to the arcade with her friends, Alex wins the
“claw’ game and buys a reat from the café.
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(v)  The ratio of male to female calves being kept in the herd after three months is about one
‘male to every seven females. This is to be changed to one male to every ten females.

1f the number of male calves remains the same, what proportion of females would have
been sold?
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(b) New Zealand fantails are birds which are either pied or black.

For copyright reasons, For copyright reasons,
this resource cannot be this resource cannot be
reproduced here. reproduced here.
Pied fantail Black fantil

‘Chermyl Marines,svonzbirdsonlin org 2 species new-zealand fntil
They interbreed, and pairs with successful nests are found in the following proportions

Pair Two pied fantails One pied and ‘Two black fantails
one black fantail
Proportion 0.75 02 0.05

Successful nests have befween one and four eges. The proportions of eggs are given in the

table below.
Pair Two pied fantails One pied and Two black fantails
one black fantail
One egg 015 02 03
Two eggs 03 035 05
‘Three eggs 04 035 0.15
Four eggs 0.15 0.1 0.05

()  What proportion of pairs with two pied fantails will have a successful nest with more
than one egg?
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(i) A researcher claims that only one out of every 50 nests found with three eggs is likely to
be from a pair of two black fantails.

Use calculations to show that the researcher’s claim is justified.
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As people grow older, the density of their bones decreases, making the bones more likely to
fracture.

One way to prevent the fracture of bones is to fake supplements.
A clinical trial was conducted to test 2 new supplement A.

A randomly selected group of 2127 people aged between 50 and 70 participated in a trial for the
new supplement

Approximately half of the people were given supplement A, and the rest were given a placebo
(which looked the same but had no medical effect).

The results of the trial are shown in the following table.

Number of people
‘Treatment No fracture At least one fracture | Total people
Supplement A 973 92 1065
Placebo 914 148 1062
Total 1887 240 2127

(@ () What proportion of people in this trial had no fractures?
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(i)  What proportion of people in this trial were given supplement A and had no fractures?
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(b) What percentage of people in this trial who did not have a fracture were given the placebo?




image101.png
©

A claim is made that taking supplement A halves the risk of having a bone fracture for people
in this trial.

Can this claim be justified statistically?
Support your answer with appropriate calculations.
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(d) Ngaire claims that taking supplement A slightly reduces the risk of having at least one fracture
for people aged between 50 and 70. She says, in effect, that supplement A prevents one person
in approximately 20 such people from having a fracture.

Is Neaire's claim justified?
Use the results of the trial to support your answer, and include appropriate calculations.
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Matiu and Whiti are playing a game with two fair six-sided dice numbered 1 to 6.

Matiu starts by rolling the two dice together.

If the sum of the numbers showing on the dice is 7 or 11, then Matiu wins the game.

If the sum of the numbers showing on the dice s 2, 3, or 12, then Matiu loses the game.

The table below shows the probability for each possible sum of the numbers showing on the dice.

Probabilities of the sum of the numbers showing on the dice

Sum 2 3 4 5 6 7 B 9o [ 10| 1|12

y 1 2 3 4 s 6 s 4 3 2 1
Probability | 3¢ | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36

(a) What is the probability that Matiu loses on the first roll?
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(b) What is the probability that there is no winner on the first roll?
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A survey of New Zealand media usage is completed regularly by NZ on Air.
(@) The following results were reported from the 2021 survey.

1420 participants were asked if they had watched each of the media types the day before

for at least 5 minutes.

+ The data was split between New Zealand youth (aged 15-24) and New Zealanders aged

25 years and older
Table 1: Media usages of New Zealand youth (15-24) and adults (25+) in 2021
Media NZ Youth | NZ adults
type 1524 25+ Total
Y | 610 838
Online
: N 2 559 582
Total | 251 1169 1420
Y 191 533 724
Streaming | 60 636 696
services [Towl | 251 1169 1420
Y 50 705 795
™v N 161 464 625
Total | 251 1169 1420

Source: wwwnzonai govt nz/research

() Find the probability that a randomly chosen survey participant is a New Zealand youth

who watched a streaming service the day before.
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If neither Matiu nor Whiti wins the game on the first roll (the sum of the numbers showing on
the dice is not 2, 3, 7, 11, or 12), then the actual sum of the numbers showing on the dice that
Matiu has thrown on this first roll becomes Matiu's target score for the rest of that game.

Matiu keeps rolling the dice until cither the sum on the dice is his target score, or he rolls a
sum of 7, whichever oceurs first. Whiti does not roll the dice.

If Matiu’s target score occurs first, he wins; if a 7 occurs first, then Whiti wins.
Suppose Matiu gets a sum of 5 on the first roll.

() What is the probability Matiu will win the game on the second roll?
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(i) What is the probability Matiu will win the game on the third roll?
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(d) Matiu and Whiti modify the game.
‘They want the modified game to:
+ e fair
+  finish after a maximum of two rolls.
‘The tree diagram below shows the outcomes for the modified game.

Second roll

‘Sum other than
2,3,7,lor 12
Neither win nor loss

Find the probability that Matiu will win on the second roll.




image108.png
A team from school A and a team from school B are in the final of a school sport competition.
The two teams take part in a best-of-three game serics.

Each game continues until one team has a winning score.

The team that wins fwo games wins the competition.

(@) The teams are evenly matched.

() Find the probability that team A will win the competition at the end of the fist fwo
games.




image109.png
(i) What is the probability that the winner cannot be decided until three games have been
played?




image110.png
(b)  Bhavik wants to sec if the team that has the game at their own school twice has an advantage.
The first game s played at school A, the second at school B, and the third at school A.

From the records, he finds that the probability of either team winning at their own school is %.
He begins to make a tree diagram as shown below.

First game Second game Third game Winner / outeome
played at school A played at school B played at school A
Awins
Avwins
Bwins
Awins
B wins
Bwins

(i)  What is the probability that school A wins the competition?
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(i) Ifteam A wins the competition, what is the probability that the winner would not have
‘been decided until the end of the third game?
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(iif) Bhavik said that team A is almost twice as likely to win the competition as team B.

Is Bhavik's claim justified?
Show your reasoning clearly.
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(c) Three games need to be played to decide the winner of the competition.
The first game s played at school A, the second at school B, and the third at school A.
The probability of cither team winning a game played at their school is p.

Show that the probability team A will win the competition compared to the probability team B
P

will win is given by ——.
1-p
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() Blood pressure in this question refers to systolic blood pressure.
High blood pressure can indicate heart discase.

One way to test for heart discase is by measuring a person’s blood pressure and seeing if it is
high, ic at least 140 mm He.

Tests showed that 8825 of 10300 people sampled had blood pressure under 140 mm He.
Of these, 8625 did not have heart discase.

1339 of the people sampled had heart discase.

The information above is summarised in the following table.

Low blood High blood Total
pressure pressure

Did not have heart disease 8625 336 8961

Have heart disease 200 1139 1339

Total 8825 1475 10300

For the people who were tested:
()  What proportion of the people had a blood pressure reading that was low?
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(i) Tao looks at the table above, and says that “more adults (25+) watch online videos than
youth (15-24), so this means adults in New Zealand are more likely to watch online videos
than youth.”

Is he correct?
Tustify your answer using calculations to support your reasoning.
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(i) What proportion of people had a high blood pressure reading or heart disease ?
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High blood pressure is used as an indicator of heart disease.

(ifi) What percentage of people in the sample with heart discase actually had a high blood pressure
reading?
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(iv) Based on this sample, what is the risk of a person with high blood pressure having heart
disease?
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(b) Blood pressure in this question refers to systolic blood pressure.
A form of heart disease affects about one in 100 people.

Ablood pressure test for this discase gives a correct positive result 95% of the time and a correct
‘negative result 90% of the time. That is, if a person has this discase, then the fest says the person has
the disease with probability 0.95. If a person does not have the discase, then the fest says the person
does not with probability 0.90.

Aandomly selected person has a positive result for the blood pressure fest.

‘What is the risk of the person actually having the disease?
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There is a special team’s award presented at a school assembly.
There is no prior warning about the award.

The hockey team is to receive the award.

The award must be accepted by the Captain or, if the Captain is absent, by the Vice Captain.
The Captain of the hockey team is present at assembly 95% of the time.

The Vice Captain of the team s present at assembly 93% of the time that the Captain is
‘present and 75% of the time the Captain is absent.

Some of the information is shown on the probability free below.

Vice Captain
present

i

095 Vice Captain

Captain
absent

()  Calculate the probability that both the Captain and the Vice Captain of the hockey team
will be present at the assembly when the award is being presented.
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(i)  Calculate the probability that the award will be presented to the hockey team at the
assembly (ie at least the Captain or the Vice Captain is present at the assembly).




image121.png
(iif) Ifthe Vice Captain of the hockey team is absent from assembly, there is a 40% chance
that he is sick.

If the Captain is absent, what is the probability that the Vice Captain will also be absent
and he is not sick?
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(b) BigGen power company keeps track of complaints made to the company by its customers.
+ 12% of customers have made a complaint in the last 12 months.
+ Ifacustomer made a complaint, there was 0.7 chance that they left BigGen.

Customer stayed
‘with BigGen
Did
complain’
012 Customer left BigGen
Didn't
complain’

(i)  What proportion of customers complained and left BigGen?
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(i) There were 250000 customers of BigGen at the beginning of the year.

‘How many would be expected to complain, but stay with BigGen?
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(iii) The percentage of customers leaving BigGen over the last 12 months was 10%.

+ Find the probability that a customer who didn’t complain left BigGen.

+  Ifacustomer lefi BigGen, find the probability that they complained.
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(iii) The report wants to include an infographic showing the “daily reach” (percent usage) of
various types of media.

Find the overall percentage of New Zealanders using each of the three media types given,
according to the survey results.

Daily reach of media types in New Zealand

Streaming services

% % %
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A pilot study investigated if people showed some symptoms of arthritis.
The results were summarised in the table shown below.

Gender | Nosymptoms of | Some symptoms | Total
arthritis shown | of arthritis shown

Male 167 B 200

Female 405 195 600

Total 1 28 00

(@ () Whatproportion of people in the pilot study showed no symptoms of arthritis?
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(i) What proportion of people in the pilot study that showed symptoms of arthritis were
male?
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(iii) Using the results of the pilot study, how many people would you expect to show
symptoms of arthritis in a similar community with a population of 2000 people?
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(iv) Show that for the people in the pilot study, the risk of showing some symptoms of
arthritis is approximately two out of seven.
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) A newspaper headline on the report stated “Pilot study shows females are three times
‘more likely than males to show symptoms of arthritis.”

Show whether or not you agree with this headline, stating full reasons and calculations.
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(b) The same pilot study of 800 people was further analysed.
This showed:

There were 299 people aged 40 years and over, of whom 121 showed a symptom
of arthritis.

There were 501 people aged under 40 years.
You may like to use the table below.

Nosymptoms of | Some symptoms

arthritis shown of arthritis shown Total

Under 40

40 and over

Totat

()  What proportion of people in the trial, aged under 40 years, showed symptoms of
arthritis?




image131.png
(i) Some researchers claimed that the risk of people over the age of 40 years having
arthritis symptoms is twice that of people under the age of 40 years.
Comment on this claim

You should provide suitable reasons supported by calculations from data in this pilot
study.
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(iv) The report claims that “New Zealand youth are about 70% more likely to watch streaming
services, but over 40% less likely to watch TV, than New Zealanders aged 25 and over”

Evaluate this claim using appropriate calculations.
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(b)  The results of four similar surveys about media usage conducted in different years are shown

Delow.
‘Table 2: New Zealand youth (aged 15-24) watching streaming services daily
2016 2020 2021 2022
Watch Y 102 181 191 473
streaming
services daily | N 147 81 60 233
Total | 249 262 251 706

‘How much higher is the percentage of New Zealand youth who watch streaming services

@
in 2022 than it was in 20167
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(i) I£400 youth were surveyed in 2023, approximately how many would you expect to watch
streaming services?

Justify your answer based on at least one calculation from the table above.
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(@) LAWA (Land, Air, Water Aotearoa) conducted a survey and tested some New Zealand rivers in
different land types to see if they were safe for swimming. The results from the survey are presented

in Table 1
‘Table 1: Numbers of rivers in four land categories which are safe or unsafe for swimming
Native | Exofic

Pasture | Urban | Total

Unsafe for 43 1 424 57 540

swimming

Safe for 146 15 104 s 270

swimming

Total 194 2 528 2 510

Data sourced from LAWA River Water Quality 2020 Repart

()  Whatis the probability that  randomly chosen river out of those tested is an urban river and
is unsafe for swimming?
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(i) Isariver in native vegetation more likely to be safe for swimming than a river in an exotic
forest arca?
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The actual proportion of New Zealand rivers in each land type is different to those in the survey
summarised in Table 1. In fact:

+ 48% of rivers are in native vegetation
+ 5% are in exotic forest

+ 46%are in pasture arcas

+ 1%are in urban areas.

(iii) Use Table 1 and these proportions to estimate the percentage of all New Zealand rivers that
are unsafe for swimming
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(v) How confident do you feel that this probability would be correct for all New Zealand rivers?
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(b) Mia and Joe want to go on holiday near a swimmable river in New Zealand. They find this summary
table of popular river sites in the North and South Island that are monitored regularly to check if
they are swimmable.

‘Table 2: Popular river sites which are safe or unsafe for swimming
North Island | South Island
Safe for swimming 105 65

Unsafe for swimming 74 34
Data sourced from lawa.org.nz, January 2022,

()  What s the probability that a river chosen at random from these monitored sites is safe for
swimming?
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(@) Alarge online survey was carried out, asking 2500 New Zealanders for their views about water use.
879% were concerned about water shortages, and:
+ 80% usually try to save water (such as taking shorter showers).
+ 18% only try fo save water when restrictions are in place.
+ 2% nevertry to save water.
Of those not concered about water shortages:
+ % usually try to save water
+ Yonly try to save water when restrictions are in place.
+ The rest never iry fo save water.

Use this information to complete the probability free below.

Figure 1
Usually save water
030
Concerned 018 Only save water when restrictions.
002
Never save water

nmw<

()  Whatis the probability that a respondent chosen at random is concerned about water shortages
and usually saves water?
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(i) OF2500 survey respondents, how many said they “only save water when restrictions are in
place™
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(b) A secondary school teacher wondered if young people’s views would be similar to those seen in the
online survey described in part (a). She surveyed 200 students from years 9 fo 13 at two local high
schools.

She found:
+  70% of students were concerned about climate change.

+ Ofthose who were concemed about climate change, 85% were also concerned about water
shortages.

+ 5% of those who were ot concerned about climate change were concerned about water
shortages.

() Drawa probability tree of this situation and use it to find the probability that a student chosen
at random is concerned about water shortages.
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(i)  The teacher also found that:

+ The probability that a student saved water was 2 times greater if they were concerned.
about water shortages than if they were not concerned.

+ The probability that a student saved water was the same whether they were concerned
about climate change or not.

+ The overall probability that a student in this survey saved water was 0.5632.

Find the probability that a student is not concerned about climate change, is not concerned
about water shortages, and does not try to save water.
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(iii) 'The teacher used the findings of both surveys (from part (a) and part (b) on previous pages) to
claim that New Zealand secondary school students are about 25% less likely to save water in
their homes than the general population.

Discuss the validity of this claim.
Use relevant calculations and statistical considerations to support your answer.
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New Zealand is well known for its café culture, and the availability of coffee has increased significantly
over the last 20 years. However, there is growing concern that teenagers are consuming more caffeine,
with potential negative effects on sleep behaviours and performance at school

(8) A school was concerned about this issue and conducted an online, anonymous survey of 300 of ifs

senior students. It asked if students drink coffee regularly (at least 3 times a week) and if they have
any sleep-related issues. The results are summarised in the table below.

Table 1: Coffee drinking and sleep issues for school students

Sleep issues No sleep issues Total
Drink coffee regularly 68 54 122
Don't drink coffee regularly 75 103 178
Total 143 157 300

() According to the results of this survey, what proportion of the senior students drink coffee
regularly?
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(i) What is the probability that a randomly selected student from this survey who has sleep issues
also drinks coffee regularly?
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(ii) Jack looked at the data for students with sleep issues and noticed that fewer of them drink
coffee regularly. He claims that this means that it is less likely for coffee drinkers to have
sleep issues than those who don’t drink coffee.

Explain Jack’s reasoning AND justify why he is wrong.
Include appropriate calculations to support your answer.
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‘Table 1: Coffee drinking and sleep issues for school students (repeated from page 2)

Sleep issues No slecp issues Total
Drink coffee regularly 68 54 122
Don't drink coffee regularly 75 103 178
Total 143 157 300

Tt is well known that many of the popular energy drinks consumed by teenagers in New Zealand
contain caffeine in even higher doses than coffee.

The same survey also asked about the consumption of energy drinks. It found that.
36 students didn't drink coffee but did drink energy drinks.
+ Only7 of these students (who drank energy drinks but not coffec) had no sleep issues.

()  Use these facts AND the information given in Table 1 to complete the table below.

Table 2: Effect of caffeine on sleep for school students

Havesleep | Nosleep

issues issues

Total

Drink coffee 68 54 122

Drink energy drinks (but not coffec)

Don't drink cither coffee or energy drinks

Total 143 157 300
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(i) If there were 850 senior students in the school who don’t drink either coffee or energy drinks,
‘how many would be expected to have sleep issues?
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(it) A newspaper article claimed that teenagers in New Zealand who consume drinks containing
caffeine regularly are nearly twice as likely to have sleep-related issues as those who don’t
consume drinks containing caffeine.

Discuss whether this school’s survey provides sufficient evidence to support the validity of
this claim.
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‘The use of plant-based “milks” in New Zealand has become much more popular in recent years. Cafés
also now offer their customers a number of alternative milk options such as soy, almond, or coconut milk.

(@) Jungwoo owns a café and has collected data of his coffee sales over the last few weeks to find out
‘how much he should stock alternative milk products.

+ 40% of his coffee sales were fo younger customers.

+ One quarter of younger customers requested an alternative milk type.

+ 80% of older customers ordered a coffee with cow’s milk.

+ Ofthe younger customers who ordered a coffee with alternative milk, 15% ordered soy milk.
+  Halfof the older customers who ordered a coffee with alternative milk, ordered soy milk.

() Find the probability that a customer in this café is younger and orders a coffee with
cow’s milk.
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(i) Find the probability that a randomly chosen customer orders coffee with soy milk.
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(iif) Out of the customers who request an alternative milk, what percentage order a coffee with soy
milk?
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(iv) The probability that a randomly selected customer ordered an almond milk coffec is 0.066.
Of those who requested alterative milks, there were equal proportions of those ordering
almond milk in cach age range (younger or older), while the rest of the customers ordered a
coffee with coconut milk.

‘How many times more likely is it for a customer to order a coffee with cow’s milk than
coconut milk?
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(b)  Kathy prefers to drink a flat white coffee (with milk) but is allergic to cow’s milk and dislikes soy
‘milk. When she goes to a café for the first time, if it does not have an alternative milk available, she
orders 2 long black coffee (with no milk). She finds this happens about 30% of the time.

She has found that, out of cafés that offer alternative milks, about 40% have both almond milk and
coconut milk available. If the café has both almond and coconut milk available, she flips a coin and
chooses cither one randomly.

Kathy has also noticed that if a café has only one non-soy alternative milk available, it is twice as
likely to be almond as coconut milk

Long
black.
03

At
-
040 available Cocomst
At
one <
e, _—

Overall, is it more likely for Kathy to have a long black, an almond-milk flat white, or a coconut-
‘milk flat white?

Flat
white

Support your answer with relevant calculations.
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Owning an electric vehicle (EV) in New Zealand has become
‘more popular as the technology has improved, prices have
dropped, and people have become more aware of environmental
issues.

The questions in this paper relate to research about EVs.

QUESTION ONE hitps:/fww.my-car-w.com/about

Tia finds the results of a survey conducted on staff and students of a New Zealand university. The
survey asked about various matters related to ownership of EVs.

+ 15% of the survey respondents were staff and the rest were students.
+ 90% of the staff and 43% of the students drove to the university.

+  Ofthe students who drove to the university, 36% said they would like to own an EV,
while 60% of the students who did not drive to the university said they would like to
ownanEV.

(@ () Find the probability that a randomly chosen respondent in the survey is a staff member
who drove to the university.
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(i) Find the probability that a randomly chosen respondent in the survey is a student who
did not drive to the university and would not like to own an EV.
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(1) Ifastudent respondent said they would like to own an EV, what is the probability that
they drove to the university?
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(iv) Of the staff who drove to the university, 52% said they would like to own an EV, while
only a quarter of the staff who didn’t drive to the university would like to own an EV.

‘What percentage of all survey respondents would like to own an EV?
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(b)  Tiaalso learns that 40% of the staff and 72% of the students who responded to the survey live
close to the university (travelled less than 15 km). She suspects that the distance they travel to
the university would have an impact on their opinion on owning an EV.

Tia is told that both staff and students who live close to the university are twice as likely to
want to own an EV as those who do not live close. She constructs a probability tree for this

situation, part of which is shown below:

WanEV
040 cm<
Deatwant EV
sutt

013 Not close

08 072_— Close
Student
Not close

Tia has calculated that, overall, 49% of staff and 43% of students would like to own an EV
(regardless of whether they drive to the university or not or how close they live).

Find out how much more likely it is for a randomly chosen survey respondent who lives close
10 university to want to own an EV than a respondent who does not live close.
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Studies have found some links between EV ownership and the installation of a home solar system.

An online survey was taken in North America of EV owners, plug-in hybrid vehicle (PHEV)
owners and other interested people (who owned non-clectric vehicles) during a three-month period
in2018.

The results are summarised in the table below.

Table 1: Vehicle type and home solar system ownership in North America

Home solar | No home solar Total
system system

Electric vehicle (EV) 104 171 275
Plug-in hybrid electric vehicle

45 100 145
(PHEV)
Non-electric vehicle 205 1375 1580
Total 354 1646 2000

(2) Use Table 1 to answer parts (i) to (v).

() What proportion of survey respondents owned an EV or a PHEV?
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(i) Which type of vehicle owner (EV, PHEV or non-electric) in North America is more
likely to have a home solar system, according to these survey results?
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(iii) There were 22144 home solar systems installed in New Zealand by the end of 2018.

Use the results from the North American study in Table 1 to estimate how many of the
home solar system owners in New Zealand also have EVs.
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(iv) Give at least one statistical reason why using Table 1 in your answer to part (iii) may not
Lead to a valid estimate in this case.
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(b)  Asimilar survey was conducted in Europe at the same time. Some of these results are shown

in Table 2 below.

Table 2: Vehicle type and home solar system ownership in Europe

Home solar | No home solar Total
system system

Electric vehicle (EV) 162 25

Plug-in hybrid electric vehicle B -

(PHEV)

Non-electric vehicle

Total 271 1200

() Complete the table above and use it to find the probability that a randomly selected

respondent whose vehicle was non-cleciric, had a home solar system.
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(i) A newspaper article quoted some of the findings from the two studies shown in Table 1
and Table 2. It claimed that:

+  InNorth America, EV owners are 3 times as likely to have a home solar system as
non-electric vehicle owners

+  InEurope, EV owners are only 30% more likely to have a home solar system than
non-clectric vehicle owners.

(Table 1 from page 8§ is repeated below)

Table 1: Vehicle type and home solar system ownership in North America

Home solar | No home solar Total
system system

Electric vehicle (EV) 104 171 275
Plug-in hybrid electric vehicle

45 100 145
(PHEV)
Non-electric vehicle 205 1375 1580
Total 354 1646 2000
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Can these claims be supported?

Include probability calculations in your answer, and comment on the validity of drawing these
conclusions, based on the evidence given in Question Three.
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Sean is interested in how heavy a student's schoolbag 1s. Using a random sample of New Zealand
students, he obtained the weight of cach student’s schoolbag (to the nearest kg). The results of his
investigation are shown below in Figure 1 and in Tables 1 and 2

Figure 1: Weights of schoolbags of some NZ students
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Table1 Table 2
Bag weight | Female Male Statistics for | Female | Male
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[ 26 24 Mean 41 4.0
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(i) is male and has a schoolbag weighing 2 kg or less.
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() A “heavy” schoolbag is defined as one that weighs over 5 kg. Based on Sean’s data, the
following claim is made:

“Female students in New Zealand are more likely
10 have a ‘heavy’schoolbag than male students.”

Does Sean’s data provide evidence to support this claim?

Include an appropriate relative risk calculation and other satistical considerations to support
your answer.
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At a school fund-raiser there is a dice game called Game A. The probability of winning Game A is
0.6.
(2) In“Dice-Twice”, the player pays Ju-Eun 50c to take part, and plays Game A twice.

If the player wins both times, they receive $2

If the player wins only once, they receive $1.
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()  What is the probability that the player receives $2?
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(i) What is the probability that the player receives $17
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(iii) Kim decides to play “Dice-Twice” 100 times. Ju-Eun says that Kim “will profit by
exactly $110°.

‘What are the errors in Ju-Eun’s statement?

Support your answer with numerical calculations.
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(®)

Tian invents a game and calls it “Two-In-Four”. In his game, a player wins a prize if they can
win fwice at Game A. The player can keep playing Game A until

+  they have won 2 games, or
+ they have played a tofal of 4 games.

What is the probability of winning a prize in “Two-In-Four™?
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(©) Xuetao finds a different game that involves more skill. She plays this game twice.

+ Ifshe wins the first game, her probability of winning the second game is fwice her
‘probability of winning the first game.

If she loses the first game, her probability of winning the second game is half her
‘probability of winning the first game.

The probability that Xuetao wins one game or fewer is 0.75

‘What is the probability that she loses both games?
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() Matiu analysed Kaitaia’s daily weather data from NIWA for the last seven years. He classified
2 day as “windy” if the mean wind speed was above 36 km /h, and “still” otherwise. He
classified a day as “wet” if more than 2 mm of rain fell, and “dry” otherwise. He summarised
his analysis in Table 1 below.

Table 1

Kaitaia Wet Dry Total
Windy 553 1093 1646
still 88 822 910
Total 641 1915 2556

Use Table 1 to answer the questions in parts () fo (ii).
()  What proportion of days over this time were windy?





image54.png
(i) What proportion of wet days over this time were still?
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Alex likes playing the claw game at the arcade.

She finds out that the machines are programmed and are
not based on the skill of the user.

A particular claw game that Alex plays has these settings:

- In15% of games, the claw picks vp a toy, but “drops’
itagain.

*  Outofthe other attemps, about 1 in 10 games Will  Soure: suwistockphoto comphoto lav-vendizg-
be selected to be won by the machine gencratinga  machine gd97990062- 79428151
random number. This means the probability the first
‘game is won is 1/10.

- Ifagame s not won, then the probability of the subscquent games will change as the remaining
random numbers decrease, i.c. the probability of the second game being won is 1/9, and so on.

One day Alex watches someone else win a toy, and then she plays the claw game with this sirategy:
- Ifshe winsa oy, she stops.
- Ifthe claw ‘drops’ the toy, she always fries again.

- She keeps playing until she has had two losses (without it dropping) or a maximum of 4 games
in total.

() Complete the tree below and use it to answer the questions on the next page.

Figure 1
1st Game 2nd Game 3rd Game 4th Game
Wins toy (W)
(Alex stops)
w
110 b
w
L
D w
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015 Drops 015 t o
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(iif) Over these years, is it more likely to be wet on a windy day, or wet on a still day?
Support your answer with probability calculations.
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(iv) Aschool in Kaitaia is planning its Athletics Day for February 2019. The Sports Co-
ordinator uses the information in Table 1 to calculate the probability of the day being
dry and still.

Give one statistical reason why using Table 1 might not lead to a valid probability.
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(b) Matiu wants to compare the weather in Kaitaia with the weather in Reefton, where his brother
Tamati lives. He performs the same analysis of weather data for each town to obtain the
summaries in Tables 1 and 2 below.

Table 1 (reprinted from page 5)

Kaitaia Wet Dry Total
Windy 553 1093 1646
still 88 822 910
Total 641 1915 2556

Table 2

Reefton Wet Dry Total
Windy 242 53 295
still 641 1620 2261
Total 883 1673 2556

Matiu claims that it is 20 times more likely to be windy when it is dry in Kaitaia than it is in
Reefton.

Using the information in Tables 1 and 2, explain whether Matiu’s claim is correct or not.
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Nancy finds some data from NIWA on weather in Ashburton and in Timaru over the past seven years.
She analyses the data and finds that:

- It was wet on 45% of days in Ashburton.

- Ifit was wet in Ashburton, the probability that it was wet on the same day in Timaru was 63%.
Ifit was dry in Ashburton, the probability that it was dry on the same day in Timaru was 88%.

(@ () Find the probability that it was dry in both Ashburton and Timaru on a randomly chosen
day.
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(i) Find the probability that, on a randomly chosen day, only one of the towns was wet
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(iii) If it was a dry day in Timaru, what is the probability that it was also dry in Ashburton on
the same day?
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(b) Nancy is planning a one-day bicycle ride from Ashburton, through Timaru and then to
‘Waimate. Nancy’s grandfather says that, in his experience, the probability of it being dry in all
three towns on the same day is “somewhere befween 30 and 35%".

On the day of Nancy's ride, it is dry in both Ashburton and Timaru.

If Nancy's grandfather is correct, what is the smallest probability that it is a wet day in
‘Waimate?
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(¢) Nancy’s friend Teri uses the NIWA data for the past seven years to find out that:
+ 45% of days in Ashburton were wet
+ 35% of days in Timaru were wet.
Teri consructs the tree diagram in Figure 1 below.

Figure 1
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Regular surveys are taken of New Zealanders to find out about the state of their health and well-
being

A random sample of 2500 young adults from the age group 15-24 years gave the following results
for obesity.

Table 1
Obese Not Obese Total
Male m 983 1205
Female 285 1010 1295
Total 507 1993 2500

(@ () Whatproportion of obese young aduls in the sample were male?
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(i) At the time of the survey, there were known to be about 585000 young adults in the age
‘group 15-24 years in New Zealand.

From the results of this survey, how many young adults in this age group would you
estimate to be obese?
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() What is the probability that Alex wins the third game she plays?




image65.png
(iif) A newspaper uses the survey results in an article with the following introduction.

Kiwi Girls More Obese than Boys
Arecent survey of young adults aged 15 — 24 years shows that females are more.
than 20% more likely to be obese than their male counterparts.

Do you agree with the article’s introduction?
Use the data from Table 1 to support your answer, showing full calculations.
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(b) Table 1 from Page 2 is repeated below.

Table 1
Obese Not Obese Total
Male m 983 1205
Female 285 1010 1295
Total 507 1993 2500

The survey also obtained information about the current smoking habis of participants.

Tt was found that of the young adults in the survey who were defined as obese, 103 were
current smokers, and that 53 of the current smokers were male.

(i) What proportion of obese young adults in the sample were female non-smokers?




image67.png
(i) Table 2 below gives further information on the participants in the survey who were in
the age group 15-24 years.

Table 2

Obese Not Obese Total
Current smoker 103 317 420
Non-smoker 404 1676 2080
Total 507 1993 2500

Ttis claimed that young adult smokers are more at risk of being obese than young adult
‘non-smokers.

Do the results of the survey support this claim?
Support your answer with appropriate calculations.
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() Merino ewes that produce lambs usually have
cither single lambs or twins. Multiple biths
other than twins are extremely rare.

A long-term study has shown that 65% of
Merino ewes that produce a lamb will have a
single lamb, and of those lambs, 86% survive
until they are weaned (separated from their
‘mothers).

Of the ewes that produce fwins, about one in
five lose both lambs before they are weaned.

Approximately equal numbers of one twin or
‘both fwins survive until they are weaned.

(@  Find the probability that a ewe gives birth to a single lamb that survives until it is
weaned.
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(i) What proportion of ewes give bisth to twins that both survive until they are weaned?
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(ifi) What is the probability that a randomly selected lamb that survives until it is weaned
will be from a ewe that produced a single lamb?

Hint: Remember that there is an equal number of one twin or both twins surviving until
they are weaned.
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(iv) “Lambing percentage’ is the number of lambs that survive until they are weaned
compared to the number of breeding ewes, expressed as a percentage.
It is known that about 85% of breeding Merino ewes actually produce lambs.

‘What was the lambing percentage for this long-term study?
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(b)  On Highbrook Station there are two breeds of sheep, Merino and Romney.

Table 3 below gives information about the lambs born in the 2016 lambing season. It shows
the proportion of ewes that did not produce a lamb, had a single birth, or had multiple births,

for cach breed of sheep.
Table 3
No lamb Single Multiple
Merino 013 0.62 025
Romney 0.06 048 046

After the lambs were weaned, the ewes were sorted. Some were culled (ot kept) and others
were kept for breeding in the 2017 lambing season.

Table 4 shows the proportion of Romney ewes that were either culled or kept for the 2017

lambing season.
Table 4
No lamb Single Multiple
Romney ewes culled 0388 0.68 040
Romney ewes kept 012 032 0.60

The ratio of Romney to Merino breeding ewes on Highbrook Station at the beginning of the
season was approximately 3:2.

According to the data in tables 3 and 4, at the end of the 2016 lambing season, what

‘proportion of the total breeding ewes on Highbrook Station were Romneys that were ‘empty”
(did not produce a lamb) and were culled?




image73.png
@

The trees in Brookhaven apple orchard are harvested twice a year, as the apples ripen at
different times.

Records from previous years have shown that during the frst harvest, 70% of apples are
‘picked, while the rest are left. At the second harvest, 35% of the remaining apples are picked,
while the rest are not picked.

All the apples that are picked go to the packing shed. From each harvest, 9% are selected to
‘be sent for export; 31% are sent for sale on the local market; the rest are sent to a factory o be
‘made info sauce.

() Find the probability that a randomly selected apple will not be picked.
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(i) What proportion of apples will be sent to the factory to be made into sauce?
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(ifi) What is the probability that Alex wins the claw game within a maximum of 4 attempts?
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(iii) Ifan apple is sold on the local market, then what is the probability that it will have been
from the first harvest?




image76.png
(iv) There are 120 apples in an export carton.

1£ 172 export cartons are produced, then how many apples were there in the total crop?
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(b) At the Pipsy Galore orchard only two varieties of apple, Jazz and Beauty, are grown.

Twice as many Jazz apples as Beauty apples are grown.

Table 1 below shows the proportions of each variety of apple that have been picked after both

harvests have been completed.
Table 1
Picked Not picked
Jazz 085 0.15
Beauty 095 0.05

Table 2 shows the proportion of picked apples for cach variety that are exported, sold locally,
or sent fo the factory.

Table 2
Export Local Factory
Jazz 012 0.58 03
Beauty 015 07 015

()  What s the probability that an apple selected at random from the fotal crop will be of
the Jazz variety and will be sent to the factory?
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(i) Aminimum of 120 of the 294 export cartons produced at this orchard must be of the
Beauty variety.

By showing calculations to support your answer, determine if this condition can be met.
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Crisp Orchard has two blocks of land where apples are grown. Apples from the larger block are
grown by conventional methods, while in the other block they are grown organically.

A random sample of 1200 apples is taken over both blocks and tested for disease. The results are
summarised in Table 3 below.

Organic Total
Diseased 58 180
Not diseased 502 1020
Total 560 1200

(@ (@) What proportion of apples in the sample were discased?
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(1) What proportion of the diseased apples were conventionally grown?
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(iti) If there was a total of 171000 organic apples grown, then based on this sample,
‘how many apples would be expected to be grown conventionally and be discased?
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(@) Itis claimed that apples that are conventionally grown are at least twice as likely to be
discased as apples that are grown organically.

State whether you agree with this claim, showing full calculations to support your
answer.
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(b) Jazz and Beauty varieties are grown in both blocks.
From the same sample of 1200 apples in part (a), 890 apples were of the Jazz variety.
Tt was also found that 182 of the Beauty variety were not discased.
Table 3 from part (a) is repeated here to help you answer the questions that follow.

Table 3
Conventional Organic Total
Diseased 122 58 180
Not diseased 518 502 1020
Total 640 560 1200

()  What proportion of apples in the sample were of the Jazz variety and discased?




image84.png
(i) Itis claimed that apples are more likely to be diseased depending on their variety than
whether they have been conventionally or organically grown.

Can this claim be supported?
Give calculations of absolute and relative risks to support your answer.
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(b) When Alex goes to the arcade, 70% of the time she goes with her friends.
If she goes with her friends, she plays the “claw” just once, and wins on 10% of these visits.
If she is by herself, she plays multiple games and wins on about % of these visits.

Space for probability tree




image85.png
A study is conducted of 1500 randomly selected candidates for an international examination to
investigate whether Year 12 candidates were as successful as those from Year 13.

The results are summarised in the table below:

Year 12 Year 13 Total
Passed 347 853 1200
Failed 33 267 300
Total 380 1120 1500

(@ () Whatproportion of candidates in the study passed the examination?
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(i) What proportion of candidates who failed the examination were from Year 127
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(iii) There were about 52500 candidates from Year 12 and Year 13 who attempted the
examination.

Using the results of this study, how many candidates would be expected to be from
Year 13, and pass the examination?
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(v) Itis claimed that Year 13 candidates are four times more likely to fail the examination
than Year 12 candidates.

State whether or not you agree with this claim, showing full calculations to support your
view.
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(b)  The same study also considered the number of subjects the candidates were taking in their
‘normal academic courses. It found that of the same sample of 1500 candidates, 682 were
taking six subjects, while the rest were taking five subjects. Of the candidates who were
taking five subjects, 192 failed the examination.

The table from page 7 is repeated here to help you answer the questions that follow.

Year 12 Year 13 Total
Passed 347 853 1200
Failed 33 267 300
Total 380 1120 1500

(i)  What proportion of candidates in the study took six subjects and passed?
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(i) Onthe evidence of this study, would you recommend that candidates take six subjects?
Support your answer with numerical calculations that consider the absolute and relative
risks. You may also wish to comment on the sensibility of drawing any conclusions on
this evidence.
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@

‘When calves are bom into a pedigree beef herd, decisions are made after they are one month
old, and again when they are three months old, as to whether they will be kept in the herd or

sold.

55% of calves born are male. At age one month, 70% of male and 20% of female calves are
sold. Of the remainder. at age three months, 80% of males and 35% of females are also sold.

()  Find the probability that a randomly chosen calf bor into the herd will be male and sold
at age one month
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(i) Find the probability that a randomly chosen calf bom into the herd will be female and
sold at age three months.
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(iii) What percentage of calves will eventually be kept in the pedigree herd?
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(iv) Ina particular year 550 calves were born.

‘How many male calves can be expected to be kept in the pedigree herd?
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