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Level 3 Physics 2025
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 2–15 in the correct order and that none of these pages is blank.

Do not write in the margins ( ). This area will be cut off when the booklet is marked.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.

SUPERVISOR’S USE ONLY

Draw a cross through the box ( )  
if you have NOT written in this booklet

+

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.

Excellence TOTAL 22



2 

QUESTION ONE: THE DOPPLER EFFECT 

hnp�:/ \,w,,.sea-doo.gr/blog/t) pes-of-jet-sl..is/ 

Martin and Kerryn are riding their jet skis on a lake. Martyn 's jet ski is fitted with an air hom that 
emits a frequency of 1043 Hz. At one point, Kerryn stops and Martyn travels directly towards her at a 
speed of27.3 m s- 1. Tbc speed of sound in air is 343 m s  1• 

(a) CalcuJate the frequenc� of the so und that Kerryn hears.
� \ ::. � Vw = 1 -Y- 3 7' �'-B

Vw-Vs. 3'-f"5-l13 

(b) Explain why Kerryn bears a different frequency than that emitted by the jet ski's air hom.
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( c) Kerryn is floating very close to the path of Martyn ·s jet ski, while her friend Erin is watching
from a bank on the edge of the lake.
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Excellence 

Subject:  L3 Physics 

Standard:  91523 

Total score: 22 

Q Grade 
score Marker commentary 

One 7 

In (d) the candidate has used clear algebra and given an 
unrounded answer. To get a higher grade the candidate needed to 
specify that the velocity is constant in (b), and would have been 
better to discuss the component of the velocity toward the 
observer (rather than relative velocity) in (c).  

Two 8 
Additionally, in d) the candidate could have added “that as f1 starts 
lower than f2, then as f1 increases” (the beat frequency will 
decrease) 

Three 7 
The candidate sensibly separated their points into three 
paragraphs in (c) and provided an exceptionally clear layout and 
communication of the answer in (d). 

 




