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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 answer ALL the questions in this booklet.

Pull out Resource Booklet 93102R from the centre of this booklet.

Show ALL working.

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 2–24 in the correct order and that none of these pages is blank.
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OUTSTANDING SCHOLARSHIP EXEMPLAR

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.

















































Outstanding Scholarship 
 

Subject:  Chemistry 
Standard:  93102 
Total score: 27 

Q Score Marker commentary 

1 08 

a) Calculated three values of Q and compared them with the 
appropriate Ks to describe the appropriate observation. 
Explained that nitric acid neutralised OH- ions to prevent 
the formation of Pb(OH)2. 

b) Recognised the effect of temperature on the kinetic energy 
of particles in solution and explained that the Co3+ acted as 
a catalyst providing an alternative pathway with a lower 
activation energy. 

c) Three Lewis diagrams were drawn together with 
appropriate shape and the majority of bond angles. 
Explained the effect of repulsion on the shape of a 
molecule. 

2 08 

a) Correctly identified the boiling points of the molecules and 
explained: the effect of the electron cloud size on 
temporary dipole forces of attraction; the effect of 
electronegativity on the polarity of a bond and its 
contribution to permanent dipole forces of attraction; the 
contribution of O-H and N-H to hydrogen bonding between 
molecules; and the influence of molecular shape on packing 
and thus the strength intermolecular forces. 

b) Drew all five organic structures. 
     Identified the products of the hydrolysis reaction and 

explained that due to their ionic nature and their interaction 
with water that some of them could not be distilled. 

c) Calculated the number of moles of NH3 but made an error in 
the calculation of the temperature change (Value calculates 
is half the correct answer). 

     Explained the effect of the enthalpy change on the entropy 
of the surroundings and the changes to the entropy of the 
system that resulted in a spontaneous reaction. 

3 05 

a) Correctly identified molecules F and G and drew one 
correct scheme from F to W. 

b) (i) Calculated that 133mg of Vitamin C were present in the 
original solution. 

b) (ii) Correctly identified the oxidant and reductant for the 
reaction between potassium permanganate and manages 
sulfate. 

4 06 
a) Recognised the effect of increasing the number of protons 

on increasing the ionisation energy (Did not recognise the 
effect of electrons in the 2p3 and 2p4 electron 



configuration). Recognised the effect of additional numbers 
of protons on the radii of a particle. 

b) Calculated all the Ecell values (both positive and negative) to 
determine the end point of a series of redox reaction. 
Included the colour and oxidation number of the final 
vanadium ion for each reaction. 

c) Calculated the volume at the equivalence point for the 
titration between HCl and NaOH. 

 

 

 

 

 

 

 




