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Level 2 Earth and Space Science, 2016
91193  Demonstrate understanding  

of physical principles related to the Earth System

2.00 p.m. Thursday 10 November 2016 
Credits: Four

Achievement Achievement with Merit Achievement with Excellence
Demonstrate understanding of physical 
principles related to the Earth System.

Demonstrate in-depth understanding of 
physical principles related to the Earth 
System.

Demonstrate comprehensive 
understanding of physical principles 
related to the Earth System.

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.

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.

Excellence

23

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.



  

Annotated Exemplar Template 
 

Excellence exemplar 2016 

Subject: Earth And Space 
Science 

Standard: 91193 Total score: 23 

Q Grade 
score Annotation 

1 E8 

The candidate describes the visible spectrum as part of the electromagnetic 
radiation that reaches the Earth and is transmitted through the atmosphere. 
The fact it comprises of component frequencies is given and as a result it can 
be dispersed and interact with particles in the atmosphere (Rayleigh 
scattering) is described.  

These principles are linked to answering the question by discussing how the 
higher frequency of blue light (correspondingly higher energy) means it can 
penetrate the ocean depths further and its scattering accounts for the ocean’s 
colour. Red frequencies are absorbed and cannot penetrate to the same 
depth.   

2 E8 

The heat source in the inner core is described with the concept heat produced 
by nuclear fission expanded on by the candidate.  With a supplementary 
diagram the heat transfer from the inner core is explained discussing how the 
processes of conduction and convection transfer heat energy both within 
Earth’s inner spheres but also at their respective boundaries. 

Heat transfer within the crust is linked to groundwater heater and the 
convection currents that maintain the temperature of hot pools. 

3 E7 

Transmission of solar radiation through the atmosphere on to the Earth’s 
surface is discussed the comparison made between the winter and summer 
months, where more solar energy is reflected back into space by the high 
albedo of the snow on the mountains. In the summer months the solar energy 
is absorbed and later re-emitted as infra red radiation.  

The candidate also refers to the variation in the angle of the sun in the winter 
and summer months and the effect it would have on solar reflection. 
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