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SAMPLE ASSESSMENT SCHEDULE 
Physics 91524 (3.4):  Demonstrate understanding of mechanical systems

Assessment Criteria
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding requires writing statements that typically show an awareness of how simple facets of phenomena, concepts or principles relate to a described situation. For mathematical solutions, relevant concepts will be transparent, methods will be straightforward.
	Demonstrate in-depth understanding requires writing statements that will typically give reasons why phenomena, concepts or principles relate to given situations. For mathematical solutions the information may not be directly usable or immediately obvious.
	Demonstrate comprehensive understanding requires writing statements that will typically give reasons why phenomena, concepts or principles relate to given situations. Statements will demonstrate understanding of connections between concepts.


Evidence Statement

NØ = No response; no relevant evidence.
	One 
	Not Achieved
	Achievement
	Achievement with Merit
	Achievement with Excellence

	
	N1
	N2
	A3
	A4
	M5
	M6
	E7
	E8

	
	Any ONE of the following.
	Any TWO of the following.
	Any TWO of the following.
	Any THREE of the following.
	Any TWO of the following.
	Any THREE of the following.
	(a) or (b) correct.
	BOTH (a) and (b) of the correct.

	(a)
	Uses any of the relevant equations required for a complete answer.
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Final answer is 38 J to 2 sf.

	(b)
	Dorothy is right (or equivalent).
	Recognition that the two scenarios must have the same angular acceleration

OR

recognition that a lower force can do the same work if it moves over a longer distance.
OR

Changing the length of the lever changes the torque.
	Same angular acceleration for same door (or for same I) requires same torque, because angular acceleration is proportional to torque

OR
as radius (r) increases F decreases and produces the same torque because torque = f 
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d.
	Links both Merit concepts with reasons.

	(c)
	Angle moved during acceleration + angle moved after acceleration = 2.0 rad.
	Angle travelled during acceleration:
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	So after she stops pushing, the angle is 
[image: image6.wmf]


2.0 − 0.35 = 1.65 rad










2.0

-

0.35

=

1.65 rad

 

or 1.7 rad.
(allow 2.0 – 0.4 = 1.6) 
	


	Two
	Not Achieved
	Achievement
	Achievement with Merit
	Achievement with Excellence

	
	N1
	N2
	A3
	A4
	M5
	M6
	E7
	E8

	
	Any TWO of the following.
	Any THREE of the following.
	ONE correct calculation OR gives at least ONE correct explanation.
	ONE correct calculation AND at least ONE correct explanation.
	Correct calculation and gives at least ONE explanation.
	BOTH explanations.
	(b) (i) partially discussed.
	(b) (i) fully discussed.

	(a)
	Uses correct equation.
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	(b)(i)
	Recognises conversion of kinetic energy into heat or potential energy.
	· The total energy in the system gradually decreases due to heat loss.

· Kinetic energy continually converts to potential energy and back again.
· On the way up Ivan gains gravitational potential energy and loses elastic potential
· On the way down Ivan loses gravitational potential energy and gains elastic potential
· Elastic potential energy is maximum at the bottom (C) and gravitational potential energy is maximum at the top (A)
	Identifies points of maximum ke and pe and the loss of thermal energy (via friction). 

OR

identifies max ke and pe, plus identifies elastic and gravitational potential energies.
	Kinetic energy (maximum at equilibrium position) converts into elastic potential energy on the way down. (Elastic pe is maximum at the lowest point in the bounce.) Ivan bounces back up, and above the equilibrium position, kinetic energy converts into gravitational potential energy. This is maximum at the highest point in the bounce.  

Frictional forces gradually reduce the total mechanical energy, converting it to thermal energy, which leaves the system as heat.

	(b)(ii)
	Uses 
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OR

Velocity is maximum at zero displacement, 

OR

Acceleration is maximum at maximum displacement
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· Velocity is 90o / π/2 / ¼ cycle out of phase with acceleration/displacement.
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· Velocity lags acceleration and leads displacement by 90o / π/2 / ¼ cycle (this can be in words, phasor diagram or on the graph).
	


	Three
	Not Achieved
	Achievement
	Achievement with Merit
	Achievement with Excellence

	
	N1
	N2
	A3
	A4
	M5
	M6
	E7
	E8

	
	Any ONE of the following.
	Any TWO of the following.
	Any TWO of the following. 
	Any THREE of the following. 
	Any ONE of the following 
	BOTH of the following, with correct calculations.
	Correct physics in (c) but may have calculation errors.
	Complete correct answers to (c).

	(a)
	States centre of mass equation and attempts to use it.
	
[image: image11.wmf]


mAxA = 2.1× 0.95 = 1.995
mBxB = 0.98 × 2.04 = 1.999










m

A

x

A

=

2.1

´

0.95

=

1.995

m

B

x

B

=

0.98

´

2.04

=

1.999


Or similar correct working:
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Because the products mx are the same, the distances must be to the c of m.(Note: any mix of units is acceptable).
	
	

	(b)
	States gravity equation and attempts to use it.
	The gravitational attraction of the two stars:

OR
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	The gravitational attraction of the two stars:

AND

[image: image14.wmf]


Fg =
GMm
r2



Fg =
6.67 ×10–11 × 4.18 ×1030 ×1.95 ×1030



2.99 ×1012( )2



= 6.08 ×1025










F

g

=

GMm

r2

F

g

=

6.67

´

10

–11

´

4.18

´

10

30

´

1.95

´

10

30

2.99

´

10

12

( )

2

=

6.08

´

10

25


	

	(c) 
	Correctly converts 50 years into seconds.
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(allow correct answer with carried error from b).
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Correctly links orbital period to gravity equation.
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Correct final answer with clear reasoning.

	(d)
	
	They must have the same orbital period because if one catches up with the other there is no orbit.
OR the centre of mass will not stay between them if they do not stay opposite to each other. 
Any answer that shows understanding that centre of mass is always between the two stars so them orbiting a point at different rates is nonsense.
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