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QUESTION ONE

A sample of 996 students in Years 9 to 13 was taken from the Census at School 2015 database.
(@) 78.4% of these students were born in New Zealand.
100% of these students can speak at least one language fluently.
Of the students born in New Zealand, 35.6% can speak more than one language fluently.
Of the students not born in New Zealand, 69.8% can speak more than one language fluently.

A student from the sample is chosen at random.

(i)  Calculate the probability that the student can speak only one language fluently.
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(i) Explain why the events “a student was born in New Zealand” and “a student speaks
more than one language fluently” are not independent.
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(b)  The following tables were created using further data from the 996 students.

Gender | Owns a cell phone Owns Has a Facebook Gender Has a Facebook
a cell account account
Yes No phone Yes No Yes No
Female 481 52 Yes 750 139 Female 433 100
Male 408 55 No 64 43 Male 381 82

A student from the sample is chosen at random.

(i)  Calculate the probability that the student is female and does not own a cell phone.
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(i)  Are the events “has a Facebook account” and “owns a cell phone” mutually exclusive?

Support your answer with appropriate statistical statements.
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(iii) 349 studen this sample were male, had a Facebook account, and owned a cell
phone.

Calculate the probability that the student is female, does not have a Facebook account,
and does not own a cell phone.
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QUESTION TWO ASSESSOR'S

USE ONLY

(a) Data was obtained on all flights that departed from Wellington Airport during one day in
January 2017.

For the 83 flights that had departure time data available:
. 64 flights were operated by Air New Zealand

. 31 flights were delayed
. 12 flights were not operated by Air New Zealand and were not delayed.

(i)  Suppose one of these flights is chosen at random.

Calculate the probability that this flight was delayed, given that the flight was not
operated by Air New Zealand.
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(iif) A probability model has been developed for flights departing from another airport.
Let 4 be the event “a flight’s departure time is affected by passenger behaviour”.
Let B be the event “a flight’s departure time is affected by weather conditions”.
Under this model, P(4 U B) = 0.54 and P(4'U B) = 0.86.

What is t rUbabllnrthat_a‘%\h\t’s departure time is affected by weather conditions?

A website has developed a model that predicts a person’s gender based on a sample of that
person’s formal writing. After predicting each person’s gender, the website asks each person
to select their gender (female or male). The table below shows the results for a random sample
of 400 people who used the website to predict their gender.

Predicted gender
Selected gender
Female Male
Female 172 26
Male 108 94

(i) Calculate the percentage of the predictions that were correct (the predicted gender was
the same as the selected gender
QE " 164
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(i) Give ONE potential issue with the appropriateness of the model used by the website,
based on the data provided above.

Support your answer with at least one calculation.
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QUESTION THREE

(a) Strep throat is an infection of the back of the throat and the tonsils. Rapid antigen detection
tests (RADTs) give either a positive or negative result for strep throat, but are not 100%
accurate. A study was conducted with 298 primary school children who had sore throats. After
the RADT was used, another test was used to confirm whether each child had strep throat or
not. Data from this study is shown in the table below:——.

M

Had st Did not have | TCV |
Mﬂ/ strep throat } \]

Positive RADT / . i 0193

result

Negative RADT 0.131 0.671 O 8 71 .
result _ T
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throats for childre i
Does thie data from this study support this statement?
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(il)) Use the information provided to calculate the necessary probabilities to complete the
probability tree shown below, rounding probabilities to 3 decimal places.

Positive
RADT result

Had strep
throat
Negative
RADT result

Positive
RADT result

Did not
have strep
throat

Negative
RADT result
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A game involves spinning three spinners. The score for the game is the median of the three
numbers that the spinners land on. A person has played this game 50 times. The score for each
game is shown on the dot plot below.
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Example of one game (score = 1) Scores from 50 games

(i)  Calculate an estimate for the probability of gaining a score of one, using the data in the
dot plot. : 3
/50 =004
(i) ~ Calculate the theoretical probability of gdining a score of one, assuming each spinner is

equally likely to land on each of the four numbers shown.,

Support your answer with appropriate statistical statements or diagrams.
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(iii) Complete the theoretical probability distribution table for S, the score for the ga;l‘é._—_
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Subject: | L3 Probability Standard: | 91585 Total score: | 16
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Annotation

In part biii the candidate modelled the information correctly on a Venn diagram
and found the number of students required. Unfortunately they did not go on
and use this frequency to calculate the required probability.

In part aii it was realised that for two events to be independent the two
conditional probabilities for the same event should be equal.

In part bii the test for mutually exclusive events was applied correctly with
supporting numerical evidence.

In part aiii the candidate arrived at the correct value for P(B), but excellence
also requires clear communication of the process which was not present. As
well as a lack of values in the Venn diagram, the value of P(A) was incorrectly
stated as 0.4.

In part aii two linked reasons were required, but only one was given.

In part aii all entries on the tree diagram were given, including the conditional
probabilities.

In part ai the correct and appropriate values were calculated, but the candidate
did not indicate how these values supported the statement.

In part bii the candidate calculated the probability of getting two ones and one
not, but did not realise that there were ten ways of achieving this.






