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Level 3 Physics 2023
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 any cross-hatched area (
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1 M5 

a. Has completed correctly orientated vector diagram to
the right.

b.
c.

Correct answer.
Incorrect answer. For achieved, needed some form of
recognition that the feeling of weight depends on the
size of the reaction force.

d. Correct value at top of loop. For merit needed to
determine total energy at the top of the loop. For
excellence needed to then use this to determine v at
the bottom.

2 N2 

a. Incorrect answer. For achieved use GPE at start →
Ek(lin) + Ek(rot)

b. Correct calculation of angular velocity. Incorrect value
for GPE. For merit needed to calculate GPE and use
this to calculate I. For excellence needed to use the
formulae use GPE at start → Ek(lin) + Ek(rot) to
produce a complete answer.

c. Incomplete answer and so incorrect. Needed to
identify the effect of radius on mass distribution for
achieved and conservation of angular momentum for
excellence.

d. Calculates angular acceleration only. For merit needed
to work out the angle of displacement too. For
excellence needed to calculate total number of
revolutions.

3 N2 

a. Incorrect response. For achieved needed to state
graph is linear/gradient is constant then the frequency
must be constant or express this in terms of
appropriate formulae.

b. Incorrect response.
c. Incorrect response.
d. Correct identification of damping caused by loss of

energy due to friction as well as correct shape of
curve. For excellence, needed labelled axis.




