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Level 3 Calculus, 2016
91578  Apply differentiation methods in solving problems

9.30 a.m. Wednesday 23 November 2016 
Credits: Six

Achievement Achievement with Merit Achievement with Excellence
Apply differentiation methods in solving 
problems.

Apply differentiation methods, using 
relational thinking, in solving problems.

Apply differentiation methods, 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–CALCF.

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

Check that this booklet has pages 2 – 15 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.



























     

Achievement  exemplar  2016  

Subject:   Differentiation   Standard:   91578   Total  score:   10  

Q   Grade  
score   Annotation  

1   A4  

This  question  provides  evidence  for  A4  because  the  candidate  has  been  able  
to  demonstrate  an  ability  to  differentiate  a  variety  of  functions,  some  involving  
the  chain  rule.  The  functions  correctly  differentiated  involved  negative  indices,  
trigonometric  and  exponential  functions.  

This  candidate  was  not  able  to  achieve  an  M5  because  they  were  not  able  to  
find  the  derivative  of  𝑦 = 𝑡𝑎𝑛&𝑡    and  this  was  a  common  challenge  for  many  of  
the  candidates.  The  final  result  of  -­1  was  correct  but  found  with  incorrect  
working.    

2   A3  

This  question  provides  evidence  for  A3  because  the  candidate  was  able  to  
locate  all  the  points  on  the  graph  of  the  piecewise  function  where  f  was  not  
continuous  and  where  the  graph  of  f  was  concave  down.  This  candidate  was  
also  able  to  find  a  correct  expression  for  '(

')
  when  they  were  attempting  to  

calculate  the  rate  at  which  the  radius  of  the  balloon  was  increasing.  

They  were  not  able  to  achieve  an  A4  because  they  were  not  able  to  apply  the  
product  rule  to  find  the  derivative  of  𝑓 𝑥 = 𝑥ln(3𝑥 − 1)  nor  able  to  apply  the  
chain  rule  to  find  the  derivative  of  𝑦 = 2𝑥 − 1.  

3   A3  

This  question  provides  evidence  for  A3  because  the  candidate  was  able  to  find  
the  derivative  of  a  radical  function  involving  a  fractional  power  and  the  chain  
rule.  They  were  also  able  to  apply  the  quotient  rule  to  find  the  derivative  of  the  
function:    𝑦 = 45

sin8
.  

This  candidate  was  not  able  to  achieve  an  A4  because  they  misread  the  
function  in  part  b  as  a  product  instead  of  a  difference  of  functions  and  
attempted  to  differentiate  it  using  the  product  rule.  

  




