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91586  Apply probability distributions in solving problems
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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.

Merit

16

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.
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Q   Grade  
score   Annotation  

1   M6  

(b)  (ii)  the  context  for  the  condition  of  independence  is  not  sufficient.  
However,  only  2  conditions  in  context  are  required  for  r.  
(b)  (iii)    
Reason  2  has  not  provided  evidence  so  it  is  n.  If  the  candidate  had  
provide  a  calculation  using  the  Normal  distribution  for    P(x<5)  and  
compared  that  probability  to  the  stated  87%  of  the  model  they  may  
have  scored  an  r  .    
Reason  1  is  sufficient  for  a  Merit  grade  and  with  Reason  2  as  
detailed  above  would  score  E7.  To  gain  E8  the  candidate  would  
need  to  expand  on  why  absolute  differences  can’t  go  below  zero.      

2   M5  

(a)  (ii)  The  candidate  has  not  used  the  correct  formula  from  their  
formula  sheet.  

(b)  (ii)  The  candidate  has  identified  the  factor  and  explained  the  
effect  it  would  have  on  the  temperature  of  the  living  room.  

(b)  (iii)  The  candidate  has  correctly  calculated  the  probability  the  
temperature  is  below  16  degrees  using  the  Normal  Distribution  
but  has  not  used  this  probability  correctly  in  a  Binomial    
calculation  for  P(x≤3).  Only  P(x<16)  is  correct  so  u.  

3   M5  

(a)  (i)  and  (ii)  are  both  necessary  for  r.  (i)  is  correct  so  the  grade  is  u.  
To  reach  r,  the  candidate  needed  to  discuss  in  (ii)  the  idea  that  
the  rate  a  person  would  flush  the  toilet  at  will  change  depending  
on  which  4  hour  block  they  are  in  i.e.  the  lambda  would  not  
remain  constant  but  change  depending  on  what  4  hour  block  of  
time  they  were  in.  
  

(b)  (i)  and  (ii)  are  both  necessary  for  r.  Both  parts  are  correct.  In  (ii)  
the  candidate  has  used  the  table  on  page  6  to  calculate  correct  
probability  and  used  that  to  answer  the  question.  The  use  of  
incorrect  inequality  sign  >  instead  of  ≥  has  been  ignored  in  
marking.  
  

(b)  (iii)  no  evidence  has  been  provided  for  either  reason  so  n.  
Reason  1:  to  reach  r  the  mean  and  variance  for  the  experimental,  
and  Poisson  would  have  had  to  be  stated  and  compared.  
Reason  2:  The  candidate  has  identified  a  criterion  for  the  Poisson  
but  has  misunderstood  the  context,  which  is  the  number  of  flushes  
per  person.  They  would  need  argue  something  like  this:  “someone  



     

may  flush  twice  or  may  clean  the  toilet  flushing  it  multiple  times  
therefore  the  Poisson  may  not  be  an  appropriate  model.”  

  




