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91578  Apply differentiation methods in solving problems
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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 – 16 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

12

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    
  

Subject:   Level  3  Calculus   Standard:   91578   Total  score:   12  

Q   Grade  
score   Annotation  

1   M6  

The  candidate  achieved  M6  for  this  question  because  they  successfully  
found  the  parametric  derivative  and  gradient  required  in  part  1d  as  well  
as  providing  partial  evidence  towards  the  solution  of  the  excellence  
question,  part  1e.  
The  r  was  awarded  in  part  1e  because  the  candidate  successfully  
differentiated  the  function  provided  and  also  substituted  the  given  point  
into  the  original  equation  to  find  one  relationship  between  the  
pronumerals,  a  and  b.    No  further  evidence  was  provided  towards  the  
solution  of  the  problem  in  part  1e.  

2   A4  

This  question  provides  evidence  for  A4  because  they  have  achieved  a  
total  of  three  u  grades.  
In  part  2a,  the  candidate  has  correctly  applied  the  chain  rule  to  the  
polynomial  function  to  find  the  first  derivative.  
In  part  2b,  the  candidate  has  successfully  found  the  derivative  of  a  
function  involving  logarithms  and  then  correctly  solved  the  derivative  
equal  to  zero  to  find  the  amount  of  water  required  to  maximise  the  
percentage  of  seeds  germinating.  
The  candidate  has  achieved  some  partial  evidence  in  part  2c  by  finding  
the  correct  derivative  of  the  square  root  function  and  by  then  
substituting  into  it  to  find  the  gradient  of  the  required  tangent.  They  have  
not  achieved  the  r  for  this  question  because  they  substituted  𝑥 = 0    and  
found  the  y-­axis  intercept  rather  than  substituting  𝑦 = 0  to  find  the  x-­axis  
intercept  as  required  by  the  problem.    
This  candidate  was  not  able  to  find  either  of  the  models  required  by  the  
problems  in  parts  2d  and  2e.  

3   N2  

The  candidate  achieved  N2  in  question  three  due  to  the  correct  
derivative  they  found  in  part  3e(i).  
They  did  not  apply  the  product  rule  in  part  3a  so  were  not  able  to  find  
the  required  derivative  for  the  function  provided.  
In  part  3b,  the  candidate  did  find  the  required  derivative  but  made  a  
careless  sign  error  when  substituting  𝑥 = 2.	
  As  a  result  they  did  not  find  
the  correct  gradient.  

  
  
  




