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Level 3 Physics 2023
91523 Demonstrate understanding of wave systems

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 appropriate SI unit.

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.

Do not write in any cross-hatched area (
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of gaining an NZQA qualification or award.
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Standard 91523 Total score 23 

Q Grade score Marker commentary 

1 E8 

The motion of the trailer producing wavefronts further from 
each previous wavefront is supported by the decrease in the 
number of waves in the same distance.  This could have been 
improved upon by stating that as the wave and the vehicle are 
moving in opposite directions the distance between the 
wavefront and the vehicle when the next wavefront is 
emitted, is greater than it otherwise would have been had the 
vehicle been stationary. 

2 E8 

The explanation clearly describes that as the beat frequency 
increases the difference between the two frequencies 
increases. As the frequency is increasing as the tension is 
increasing this can only occur if the string frequency is 198.1 
Hz. 

Clear explanation of Resonance caused by the driving 
frequency matching the natural frequency and causing energy 
and hence amplitude to increase. 

3 E7 

In addition to identifying that waves that have a path 
difference of exactly and whole number of wavelengths will 
result in waves being exactly in phase. The candidate has 
described that with many sources, a small path difference 
(𝑛 ≠ 𝑖𝑛𝑡𝑒𝑔𝑒𝑟	𝑣𝑎𝑙𝑢𝑒𝑠)	will result in destructive interference 
from the many waves. 

The approximation of 𝑛𝜆 = 	 !"
#

 is used, rather than 
recognising that as the angle to the maxima is large, the 
approximation of sin 𝜃 = tan 𝜃, is not valid. 




