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Level 3 Chemistry, 2017
91390 Demonstrate understanding of thermochemical 

principles and the properties of particles and substances

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

Achievement Achievement with Merit Achievement with Excellence
Demonstrate understanding of 
thermochemical principles and the 
properties of particles and substances.

Demonstrate in-depth understanding 
of thermochemical principles and the 
properties of particles and substances.

Demonstrate comprehensive 
understanding of thermochemical 
principles and the properties of particles 
and substances.

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  2017  

Subject:   Chemistry   Standard:   91390   Total  score:   15  

Q   Grade  
score   Annotation  

1   M6  

The  candidate  understands  the  factors  that  affect  electronegativity  and  
ionisation  energy.  However  in  order  to  get  an  excellence  level  answer  for  
electronegativity,  the  candidate  needs  to  show  understanding  that  
electronegativity  involves  the  attraction  of  bonding  electrons  in  order  to  form  a  
bond.  In  order  to  earn  excellence  for  ionisation  energy,  the  candidate  should  
recognise  that  moving  down  a  group  increases  shielding  due  to  more  electron  
shells,  but  there  is  not  more  electron-­electron  repulsion  within  a  shell.    

2   M5  

The  candidate  shows  some  understanding  of  intermolecular  forces.  However,  
they  needed  to  recognise  that  even  though  iodomethane  is  a  much  larger  
molecule  with  more  temporary  dipole  attractions,  hydrazine  requires  more  
energy  due  to  the  strength  of  the  hydrogen  bonds.  They  also  needed  to  realise  
that  although  decane  has  the  same  molar  mass,  there  are  far  more  electrons  
therefore  far  more  temporary  dipole  attractions.  Solubility  in  water  is  best  
explained  with  reference  to  the  strength  of  attractions  between  the  solvent  and  
solute.  The  entropy  of  the  reaction  requires  an  explanation  of  entropy  changes  
in  both  the  system  and  surroundings  in  order  to  be  at  excellence  level.  

3   A4  

The  candidate  needed  to  refer  to  the  larger  molar  mass  with  more  electrons,  
and  hence  stronger  temporary  dipole  attractions  of  bromine  compared  to  
chlorine.  The  spontaneity  of  the  reaction  of  iodine  needs  reference  to  the  idea  
that  the  increase  in  entropy  of  the  reaction  offsets  the  decrease  in  enthalpy  
despite  the  latter  not  being  favoured.  In  order  to  improve  the  answer  for  the  
polarity  of  IF5,  there  needs  to  be  an  explanation  of  why  the  molecule  is  not  
symmetrical.  

  

     




