
915860

3
SUPERVISOR’S USE ONLY

9 1 5 8 6

© New Zealand Qualifications Authority, 2017. All rights reserved.
No part of this publication may be reproduced by any means without the prior permission of the New Zealand Qualifications Authority.

ASSESSOR’S USE ONLY

TOTAL

Level 3 Mathematics and Statistics 
(Statistics), 2017

91586  Apply probability distributions in solving problems

9.30 a.m. Monday 27 November 2017 
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.

Show ALL working.

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

If you need more room for any answer, use the space provided at the back of this booklet and clearly 
number the question.

Check that this booklet has pages 2 – 8 in the correct order and that none of these pages is blank.

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

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

of gaining credits towards an NCEA qualification.















Subject:   Mathematics  &  
Statistics  

Standard:   91586   Total  score:   11  

Q   Grade  
score   Annotation  

1   A3  

(a) (ii)  The  shape  the  candidate  is  calculating  is  not  a  triangle  so  the
triangular  distribution  is  not  appropriate.  To  reach  r,  the  candidate
needed  to  find  P(x<40)  and  subtract  it  from  1,  to  do  this  the  base  of
the  triangle  should  be  20  not  180.

(b) Both  part  (i)  and  (ii)  are  necessary  for  r.  In  (ii)  the  conditions  of  the
binomial  are  not  given  in  context.  To  reach  r  at  least  2  need  to  be  in
context  e.g.  ‘there  are  only  two  possible  outcomes:  the  estimate  is
accurate  or  not  accurate.’

(b) (iii)  evidence  for  each  reason  has  not  been  provided.  The  candidate
has  also  not  linked  their  statements  to  the  normal  distribution.
To  reach  u  a  link  to  the  normal  distribution  is  required  e.g.  ‘Normal
distribution  has  no  upper  or  lower  limits  so  they  would  not  be  able  to
travel  for  endless  hours  or  travel  for  a  negative  amount  of  time.‘
To  reach  r  one  limitation  of  the  normal  clearly  linked  to  the  context  of
absolute  differences  is  needed  e.g.  ‘Normal  distribution  has  no  lower
and  upper  bound.  “

For  t,  two  limitations  clearly  linked  and  in  context  are  required.

2   A4  

(b) Both  (i)  and  (ii)  are  needed  for  r.
(ii) the  factor  has  been  identified  but  there  is  no  explanation  of  how  a
heater  will  affect  or  change  the  living  room  temperature.  

(b) (iii)  the  student  has  not  used  the  Normal  Distribution  to  calculate  the
probability  of  less  than  16  degrees  and  then  used  this  as  their
probability  in  the  Binomial  calculation.  This  is  necessary  for    r  and  t

3   A4  

(a) Both  part  (i)  and  (ii)  are  necessary  for  r.
(i) to  reach  r  the  candidate  needed  to  discuss  the  idea  that  the  rate
people  flush  at    will  change  depending  on  which  4  hour  block  they  are
in

(b) both  part  (i)  and  (ii)  are  necessary  for  r.
Part  (ii)  has  been  correctly  answered.  Part  (i)  is  incorrect,  as  the  
candidate  has  divided  the  correct  answer  by  10.  
b) (iii)
Reason  1.  For  u,  the  candidate  has  identified  that  the  Poisson  and
Experimental  distributions  don’t  match  and  places  where  the  Poisson
is  overestimating  the  proportion  of  flushes.



For  r,    the  candidate  needed  to  identify  the  specific  numerical  value(s)  
of  the  Poisson  and  the  experimental  distributions  for  at  least  one  
amount  of  flushes  e.g.  ‘  the  Poisson  estimates  that  the  proportion  of  
flushes  for  4  flushes  per  24hour  period  is  0.18  while  the  experimental  
study  had  0.26.  This  is  a  large  difference.’  

Reason  2:  This  is  not  a  valid  reason.  The  context  is  about  the  number  
of  times  one  person  flushes  in  24  hours,  not  the  number  of  toilets  that  
can  be  flushed  in  the  context  of  this  question  it  is  not  possible  for  the  
same  person  to  flush  two  toilets  simultaneously.  




