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Level 3 Chemistry 2025
91392 Demonstrate understanding  

of equilibrium principles in aqueous systems

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 and other reference material are provided in the Resource Booklet L3–CHEMR.

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

Check that this booklet has pages 2–12 in the correct order and that none of these pages is blank.

Do not write in the margins ( ). This area will be cut off when the booklet is marked.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.

SUPERVISOR’S USE ONLY

Draw a cross through the box ( )  
if you have NOT written in this booklet

+

No part of the candidate’s evidence in this exemplar material 
may be presented in an external assessment for the purpose 

of gaining an NZQA qualification or award.

Merit TOTAL 16

























Merit 

Subject:  L3 Chemistry 

Standard:  91392 

Total score: 16 

Q Grade 
score Marker commentary 

One M5 

The candidate was awarded M5 for the following reasons: 
In part (a), the candidate correctly calculated the solubility 
product. Furthermore, the candidate explained that a decrease in 
[OH–] due to reaction with H3O+ will favour formation of more OH– 
in the saturated solution of iron(II) hydroxide.  
In part (b), the candidate explained that the formation of the 
complex ion causes a decrease in [Ni2+] and subsequently favours 
the forward reaction.  
The candidate calculated an incorrect ionic product, and this has 
prevented the candidate from gaining Excellence for Question One.  

Two M6 

The candidate was awarded M6 for the following reasons: 
In part (b), the candidate explained how the buffer resists a 
change in pH when NaOH is added. Furthermore, the candidate 
calculated the correct mass of methylammonium chloride required 
to prepare a solution at a pH of 12.1. The candidate then outlined 
why the solution cannot function as a buffer and how it could be 
modified to function as a buffer. However, the candidate did not 
clearly specify how the solution could be modified in the laboratory 
by adding either a strong acid or more solid methylammonium 
chloride. This has prevented the candidate from gaining Excellence 
for Question Two.  
In part (c), the candidate justified the order in pH in terms of the 
degree of dissociation and [H3O+], supported by relevant 
equations.  

Three M5 

The candidate was awarded M5 for the following reasons: 
In part (b), the candidate correctly calculated the pH at the 
equivalence point. In addition, the candidate linked the electrical 
conductivity of the ammonia solution to the degree of dissociation 
and [ions] in solution.  
In part (c), the candidate correctly calculated the pH after the 
equivalence point, once 25.0mL of HCl had been added.  
To gain M6, the candidate needed to explain for part (a) that the 
thymol blue would be an unsuitable indicator, since its pH range of 
0.7 – 2.7 would mean the indicator would change colour after the 
equivalence point, whereas methyl red changes colour over a pH 
range of 4.1 – 6.1 and would therefore change colour at the 
estimated equivalence point.  

 


