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91166  Demonstrate understanding of chemical reactivity

9.30 a.m. Monday 21 November 2016 

Credits: Four

Achievement Achievement with Merit Achievement with Excellence

Demonstrate understanding of chemical 
reactivity.

Demonstrate in-depth understanding of 
chemical reactivity.

Demonstrate comprehensive 
understanding of chemical reactivity.

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 L2–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 –12 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

17

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  2016  

Subject:   Chemistry   Standard:   91166   Total  score:   17  

Q  
Grade  
score  

Annotation  

1   M5  

The  candidate  has:  explained  the  rate  of  reaction  for  two  sections  of  the  graph  

in  terms  of  reactant  ‘concentration’  and  the  frequency  of  collisions;;  linked  the  

increased  surface  area  of  the  Mg  powder  to  a  higher  frequency  of  collisions  
(more  collisions  per  unit  time)  and  therefore  a  faster  rate;;  and  identified  

manganese  dioxide  as  a  catalyst  that  provides  an  alternative  pathway.      

If  the  candidate  had  linked  the  alternative  pathway  to  a  lower  activation  
energy,  this  would  have  provided  evidence  towards  M6.    Alternatively,  if  the  

candidate  had  explained  that  the  same  amount  of  product  would  be  formed  for  

either  the  Mg  ribbon  or  the  Mg  powder  reaction,  this  would  have  provided  
evidence  towards  E7.      

2   E7  

The  candidate  has:  used  appropriate  formulae  to  calculate  pH,  [H3O
+],  and  

[OH-­]  for  strong  acids  and  bases;;  linked  the  pH  of  strong  and  weak  acids  to  the  

degree  of  dissociation  and  [H3O
+]  present  in  the  solution,  with  support  from  

two  correct  chemical  equations;;  and  recognised  that  ions  contribute  to  

electrical  conductivity.      

If  the  candidate  had  linked  the  relative  amount  of  ions  available  to  conduct  

electricity  to  the  degree  of  dissociation,  this  would  have  provided  evidence  

towards  E8.      

3   M5  

The  candidate  has:  written  an  equilibrium  equation  from  a  Kc  expression;;  

analysed  the  direction  the  equilibrium  will  shift  when  the  concentration  of  a  
reactant  is  changed;;  calculated  the  correct  [HI]  by  substituting  into  and  

rearranging  a  Kc  expression;;  and  recognised  an  increase  temperature  favours  

the  endothermic  reaction.      

If  the  candidate  had  linked  the  decrease  in  Kc  to  an  increase  in  [reactant],  this  

would  have  provided  evidence  towards  M6.    Alternatively,  if  the  candidate  had  

linked  the  effect  of  pressure  on  the  equilibrium  to  the  number  of  gaseous  

moles  on  each  side,  this  would  also  have  provided  evidence  towards  M6.      

  


