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Level 3 Chemistry, 2017
91392  Demonstrate understanding  

of equilibrium principles in aqueous systems

2.00 p.m. Wednesday 15 November 2017 
Credits: Five

Achievement Achievement with Merit Achievement with Excellence
Demonstrate understanding of 
equilibrium principles in aqueous 
systems.

Demonstrate in-depth understanding 
of equilibrium principles in aqueous 
systems.

Demonstrate comprehensive 
understanding of equilibrium principles 
in aqueous systems.

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.

A periodic table is provided on the Resource Sheet L3–CHEMR.

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

Check that this booklet has pages 2 – 11 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

15

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.

























     

  

Merit  exemplar  for  91392  2017   Total  score   15  

Q   Grade  
score   Annotation  

1   A4  

The  candidate  was  awarded  A4  for  the  following  reasons:    
In  part  (a)(i),  the  correct  arrow  was  used  for  hydrogen  bromide,  but  not  
for  hydrogen  fluoride.    In  part  (a)(ii),  the  candidate  had  the  correct  ideas  
on  both  conductivity  and  strength.  
In  part  (b),  the  candidate  wrote  the  correct  equation;;  had  a  contradictory  
statement  in  the  discussion  on  solubility;;  had  a  correct  Ks  expression,  
but  incorrectly  calculated  the  concentration  of  the  silver  ions  present  in  
the  dilution.  

2   E7  

The  candidate  was  awarded  E7  for  the  following  reasons:    
In  part  (a),  the  candidate  calculated  the  pH  correctly,  had  the  correct  
buffer  pH,  however,  lacked  the  evaluation  asked  for  in  the  question.  
In  part  (b),  the  equation  had  an  incorrect  arrow,  however,  the  correct  
expression  was  given  which  was  used  to  correctly  calculate  the  
solubility  of  Cu(OH)2,  with  the  correct  unit.  
In  part  (c),  a  full  discussion  on  solubility  relating  to  both  equilibrium  and  
acid-­base  reaction  was  given.  

3   A4  

The  candidate  was  awarded  A4  for  the  following  reasons:  
In  part  (a),  the  correct  indicator  was  chosen.  
In  part  (b),  the  calculation  of  concentration  was  justified,  while  one  of  
the  three  steps  in  the  calculation  of  the  pH  was  correct.  
In  part  (c),  the  correct  species  were  given;;  the  relative  pH’s  related  to  
the  hydroxide  concentrations.    To  move  up  to  merit,  the  candidate’s  
response  need  to  relate  to  all  species  present,  e.g.  the  conjugate  base  
strengths.  

  

  

  

  

  

  

  

  

  

  

  

  




