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Level 3 Physics 2025
91524 Demonstrate understanding of mechanical systems

Credits: Six

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

Demonstrate in-depth understanding of 
mechanical systems.

Demonstrate comprehensive 
understanding of mechanical 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 2–12 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.

Achievement TOTAL 12



















Achievement 

Subject:  L3 Physics 

Standard:  91524 

Total score: 12 

Q Grade 
score Marker commentary 

One 4 

(a) The candidate has correctly shown how to determine centre 
of mass. 

(b) The candidate determined the total initial momentum but has 
not been able to use momentum in 2 dimensions to solve the 
problem. 

(c) The candidate has shown understanding of the method 
required to determine orbital velocity but has used the wrong 
radius. 

(d) The candidate has confused reaction force, centripetal force 
and gravitational force and has not realised the significance of 
reaction force in terms of “feeling weight”. 

Two 5 

(a) The candidate could not use kinematic equations to solve for 
angular velocity. 

(b) The candidate successfully calculated torque by first solving 
for angular acceleration. 

(c) The candidate recognised the conservation of momentum, but 
was unable to recognise that the inertia of the roundabout was 
initially zero. 

(d) The candidate was able to show the relationship between 
radius reduction, hence inertia reduction for Merit criteria, but 
for Excellence criteria, needed to recognise the significance of 
moving towards the axis of rotation. 

Three 3 

(a) The candidate did not use trigonometry to solve for amplitude. 
(b) The candidate determined the time period to then calculate 

angular velocity. 
(c) The candidate was unable to determine the correct 

displacement or draw a phasor diagram to demonstrate 
understanding and did not use the correct angular 
displacement. 

(d) The candidate could identify resonance as the physics 
phenomena, but did not use an in-depth knowledge to explain 
either the impact of the driving force or identify the conversion 
of energy supplied by the hand movement to add kinetic 
energy, and hence gravitational potential energy for Merit. 

 


