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Level 3 Mathematics and Statistics 
(Statistics) 2024

91586 Apply probability distributions in solving problems

Credits: Four

Achievement Achievement with Merit Achievement with Excellence
Apply probability distributions in solving 
problems.

Apply probability distributions, using 
relational thinking, in solving problems.

Apply probability distributions, using 
extended abstract thinking, in solving 
problems.

Check that the National Student Number (NSN) on your admission slip is the same as the number at the 
top of this page.

You should attempt ALL the questions in this booklet.

Make sure that you have the Formulae and Tables Booklet L3–STATF.

Show ALL working.

If you need more room for any answer, use the extra space provided at the back of this booklet.

Check that this booklet has pages 2–16 in the correct order and that none of these pages is blank.

Do not write in any cross-hatched area ( ). This area will be cut off when the booklet is marked.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.

SUPERVISOR’S USE ONLY

Draw a cross through the box ( )  
if you have NOT written in this booklet

+

No part of the candidate’s evidence in this exemplar material 
may be presented in an external assessment for the purpose 

of gaining an NZQA qualification or award.
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Achievement 

Subject:  Statistics 

Standard:  91586 

Total score: 10 

Q Grade 
score Marker commentary 

One A4 

(a)(i) The binomial distribution and the correct parameters have 
been clearly stated and the probability correctly calculated. This is 
u. 
(a)(ii) Only Reason Two is sufficient. To reach r both reasons need 
to be correct. In Reason One the candidate has stated probabilities 
are independent. This is incorrect, the events are independent. 
To reach r both part a(i) and a(ii) need to be correct.  
(a)(iii) Only the probability for one student has been calculated 
correctly. To reach r, this probability needs to be multiplied by 
0.66. 
To reach t all three parts: (a)(i), (a) (ii) and (a) (iii), need to be 
correct. 
(b)(i) Only one of the three probabilities required in this part has 
been calculated correctly (P(1.5<X<2)). 
To reach r the correct conditional probability needs to be 
calculated.  
(b)(ii) Evidence that the given parameters: µ=2.05cm and 𝜎 =
0.9	cm are not suitable has not been provided.   
To reach r a comment referencing a feature of the Normal 
distribution linked to the specific parameters and the context, and 
stating that they would not be suitable is required e.g. with these 
parameters 99% of people would have belly buttons between -
0.65 and 4.75cm. Since a belly button can’t have a negative width, 
the parameters wouldn’t be suitable.  
To reach t both (b)(i) and (b)(ii) need to be correct. 

Two A4 

(a)(i) A graph with correct minimum, mode and maximum has been 
drawn. 
(a)(ii) Only the height at X= 1.5 is correct. This is u. 
To reach r the correct probability for P(X< 1.5), with working, 
needs to be given. 
(a)(iii) This part has not been attempted. 
To reach u a new model with appropriate minimum, mode and 
maximum is given. 
To reach r, one of the parameters chosen needs to be justified in 
terms of the features of the data and/or context given e.g. belly 
button lengths can’t be less than 0 so the minimum should stay the 
same at 0cm. 



To reach t, two of the three parameters chosen need to be 
justified in terms of the features of the data and/or context given. 
(b)(i) The correct mean has been given. 
(b)(ii) This part has not been attempted. The correct SD(T) is 
enough for a u. 
To reach r, an explanation of why SD(T) would be less needs to be 
given. Discussions need to be in terms of the variation 
(spread/range) not just maximum number of towels or changes of 
clothing. 
(b)(iii) This part has not been attempted. To reach r the correct 
working in terms of VAR(T), VAR (C) and VAR (T + C) needs to be 
shown. 
To reach t a statement that T and C are not independent and an 
explanation of what this means in terms of changes of clothing and 
towels needs to be given. 

Three N2 

(a) A correct calculation using frequencies from the graph is made, 
compared to 25% of the sample and a statement that the headline 
is correct is made for u. 
(b)(i) Lambda has not been divided by 7 and 1- P(X=0) has not 
been found.  
To reach r this needs to happen. 
(b)(ii) The assumption is incorrect. Probabilities are not 
independent, events are.  
The reason for the assumption being invalid is insufficiently linked 
to when a person washes, impacts when they wash their belly 
button the next time period. 
(b)(iii) The student’s response is incorrect. They have not stated 
that the grey band represents the expected outcomes from a 
simulation using a Poisson distribution, this is required for u.  
To reach r, the link to the expected variation that would be 
expected using the model is required.  
(b)(iv) This part has not been attempted. 
To reach u, a comment that the grey band (the Poisson model) 
does not fit the observed data is necessary. 
To reach r, a visual comparison of the observed data and the 
tracked over-fitted shape needs to be made (e.g. overestimates 
the frequency of washing 1 to 4 times, underestimate the 
frequency of washing 0 times a week.)  
To reach t discussion of what is expected to be seen ‘by chance 
alone’ is required. 
(b)(v) This has not been attempted. 
The uniform model, with parameters needs to be identified and 
justified in terms of the how it will fit the observed data better.  

  




