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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.

Excellence TOTAL 23

















Excellence 

Subject:  L3 Physics 

Standard:  91524 

Total score: 23 

Q Grade 
score Marker commentary 

One 7 

(a) Correct solution. 
(b) Correct use of vector addition in 2D to solve for both 

momentum after collision and recognised how to determine 
the angle with reference to A. 

(c) Correct use of Fc = Fg to solve for v and correct use of 𝑣 = !"
#

 
to solve for time period. 

(d) The candidate has recognised that reaction force is required 
for a sensation of weight and the effect of Fg in providing the 
Fc for the orbit. For excellence, they needed to link in free fall 
or that the station and astronaut are both accelerating 
towards the Earth at same rate. 

Two 8 

(a) Correct use of kinematics, recognising an acceleration has 
occurred. 

(b) Correct solving for torque using calculated angular 
acceleration. 

(c) The candidate has recognised that the roundabout is not 
moving and so has no momentum, so is able to determine the 
linear momentum of Jane, and that the final angular velocity 
depends on the final momentum and the combined inertia of 
Jane and the roundabout, assuming momentum is conserved. 

(d) The candidate has produced a clear summary, including the 
use of axis of rotation to explain inertia drop, no net forces to 
explain conservation of momentum, and the impact of the 
squaring of angular velocity to outweigh decrease in I. 

Three 8 

(a) Correct solution. 
(b) The candidate has a clear understanding of determining 

angular frequency by first determining the time period. 
(c) The candidate has demonstrated effective use of the 

reference circle to determine t from the correct position. 
(d) The candidate has recognised the impact of a driving force 

that matches the natural frequency of the system and the 
exact type of energy transformations that occur. Includes 
reference to both resonance for increasing amplitude and 
damping as to why the driving force must be applied at the 
natural frequency of the system. 

 




