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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.
(a) 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)

3

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.

Q)

(ii)

(iii)

Calculate the probability that the student is female and does not own a cell phone.

22/494 <0652

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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349 studgn;cs- in 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 #0t own a cell phone.

Mathematics and Statistics (Statistics) 91585, 2017

ASSESSOR'S
USE ONLY




QUESTION TWO

(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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(i) Give TWO reasons why care should be taken when using this data to predict whether
the next flight departing from Wellington Airport will be delayed.
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5

(iii) A probability model has been developed for flights departing from another airport.
Let A 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 the probability that a flight*s-departure time is affected by weather-canditions?
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(b) 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).

(72 t24 +1o8+a4 =Hoo
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(ii)) Give ONE potential issue with the appropriateness of the model used by bsite,

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.

Had strep Did not have
throat strep throat
Positive RADT 0.074 0.124
result
Negative RADT 0.131 0.671
result

(1) A website offering health advice for New Zealand parents states that «... most sore
throats for children are not strep throat”.

Does the data from this study support this statement?
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(i)  Use the information provided to calculate the necessary probabilities to complete the
probability tree shown below, rounding probabilities to 3 decimal places.

ositive
ADT result
Had strep
throat
egative
RADT result
Positive
RADT result
Did not
have strep
throat egative
AZ2sD ! RADT result
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(b)
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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.

(ii)
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Example of one game (score = 1) Scores from 50 games

Calculate an estimate for the probability of gaining a score of one, using the data in the

dot plot. - /SC) O | [ (_k

Calculate the theoretical probability of gaining re of one, assuming each spinner is
equally likely to land on each of the four numbef’s shown.

Support your answer with appropriate statistical statements or diagrams.

(iii) Complete thg theoretical probability distribution table for S, the score for the game.

P(S=y) { -

Mathematics and Statistics (Statistics) 91585, 2017

ASSESSOR'S
USE ONLY




Subject: | L3 Probability Standard: | 91585 Total score: | 12

Grade

Q score

Annotation

In part aii the candidate chose the usual test for independence, calculated the
appropriate probabilities and made the correct decision.

In part biii a Venn diagram was chosen to model the situation, but the
candidate came unstuck when trying to place the frequencies in the correct
regions.

In part ai the candidate modelled the data correctly using a table and selected
the correct information to calculate the required conditional probability.

In part aii selected two appropriate issues, but failed to acknowledge that they
could be possible reasons why information from one day may not be
representative of other days.

In part ai the correct and appropriate value was calculated, but the candidate
did not indicate how this value supported the statement.

In part aii there was not recognition that the required entries in the second
column on the probability tree are conditional probabilities.

In part bii the candidate only considered gaining a one on one spinner, rather
than a score of one on all three spinners.






