
915230

3
SUPERVISOR’S USE ONLY

9 1 5 2 3

© New Zealand Qualifications Authority, 2016. All rights reserved.
No part of this publication may be reproduced by any means without the prior permission of the New Zealand Qualifications Authority.

ASSESSOR’S USE ONLY

TOTAL

Level 3 Physics, 2016
91523  Demonstrate understanding of wave systems

2.00 p.m. Tuesday 15 November 2016 
Credits: Four

Achievement Achievement with Merit Achievement with Excellence
Demonstrate understanding of wave 
systems.

Demonstrate in-depth understanding of 
wave systems.

Demonstrate comprehensive 
understanding of wave 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.

Make sure that you have Resource Booklet L3–PHYSR.

In your answers use clear numerical working, words and / or diagrams as required.

Numerical answers should be given with an SI unit, to an appropriate number of significant figures.

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 – 8 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.

Achievement

07

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.















Low  achieved  exemplar  2016    

Subject:   Physics   Standard:   91523   Total  score:   07  

Q   Grade  
score   Annotation  

1   N0  

The  diagram  for  1a  shows  the  wrong  harmonic.  

The  explanation  for  1b  is  contradictory  and  does  not  backup  the  answer  given,  
which  may  just  be  a  guess.  

In  part  1c  the  candidate  has  repeated  parts  of  the  question  but  has  not  
explained  what  causes  beats  to  be  heard  

2   A3  

In  2a  the  description  of  changes  to  volume  are  considered  neutral.  There  is  no  
reason  given  as  to  why  the  wavelengths  Mike  receives  are  shorter.  

The  candidate  has  described  the  frequency  becoming  lower  in  part  c  but  not  
clearly  linked  this  to  an  increasing  wavelength  over  time.  

3   A4  

In  part  3b  the  candidate  has  made  just  one  mistake  by  calculating  d  as  5mm,  
but  then  substituting  and  solving  correctly.  

In  part  3d  the  only  credit  has  been  given  for  attributing  the  dark  regions  to  
destructive  interference.  
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Achievement Achievement with Merit Achievement with Excellence
Demonstrate understanding of wave 
systems.

Demonstrate in-depth understanding of 
wave systems.

Demonstrate comprehensive 
understanding of wave 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.

Make sure that you have Resource Booklet L3–PHYSR.

In your answers use clear numerical working, words and / or diagrams as required.

Numerical answers should be given with an SI unit, to an appropriate number of significant figures.

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 – 8 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.
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High  Achieved  exemplar  2016  (127487118)  

Subject:   Physics   Standard:   91523   Total  score:   12  

Q   Grade  
score   Annotation  

1   A4  

The  350Hz  pipe  is  shown  to  have  a  longer  wavelength  but  this  is  not  shown  to  
be  caused  by  a  longer  pipe  length  through  a  calculation  or  a  statement  that  the  
pipe  length  is  proportional  to  the  wavelength.  

The  beats  explanation  is  missing  the  fact  that  the  waves  must  go  from  in-­
phase  to  opposite  phase  in  order  to  change  from  constructive  to  destructive  
interference.  

The  calculation  of  frequency  and  wavelength  for  Sophie’s  pipe  are  correct,  but  
the  following  calculations  are  wrong.  

2   A4  

In  2a  there  is  a  good  explanation  of  why  the  frequency  of  the  sound  heard  by  
Mike  is  higher,  using  the  idea  that  “bunching  up”  of  waves  in  front  of  the  plane  
makes  the  wavelength  shorter.  Constant  wave  speed  is  also  a  condition  of  the  
frequency  and  wavelength  being  inversely  proportional  but  this  was  not  
required  as  evidence  this  time.  

In  part  c  the  explanation  describes  the  frequency  heard  by  Mike  being  lower  
rather  that  getting  lower  over  time.    

The  Doppler  formula  has  been  incorrectly  rearranged  in  part  d  although  the  
calculation  of  observed  frequency  is  the  correct  first  step.  

3   A4  

The  answers  to  the  calculations  are  complete  and  accurate.  

The  reason  is  incorrect  but  the  statement  in  part  c  that  the  antinodes  will  be  
closer  together  is  correct.    

Only  achieved  has  been  awarded  for  part  d  as  the  explanation  for  the  dark  
regions  is  correct  but  the  candidate  refers  to  “the  waves”  while  neglecting  to  
mention  that  all  the  wavelengths  must  be  destructively  interfering  if  no  light  is  
seen.  The  explanation  for  the  coloured  spectra  seems  to  confuse  diffraction  
with  refraction,  and  disregards  interference  as  the  reason.  

  

     




