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Assessment Schedule – 2009 

Physics: Demonstrate understanding of mechanics (90255) 

Evidence Statement 

Q Evidence Achievement Merit Excellence 

ONE 
(a) 

Acceleration arrow to point towards the 
centre of the circle. 

1 Acceleration 
arrow correct. 

  

(b) 

  

a = v2

r
⇒ a = 5.02

1.59
a = 15.7ms−2 = 16ms−2

 

2 Correct answer 
including unit. 

  

(c)  
 
 

 
Δv = v f − vi  

 
 
 
 
 
 
 

  

Δv = 5.02 + 5.02

Δv = 50 = 7.07Źms−1
 

 
θ = tan−1 5

5

⎛
⎝⎜

⎞
⎠⎟

= 45°  

2 Velocity arrows 
drawn correctly on 
diagram for both 
positions A and B. 

  OR 
 Value of resultant 

calculated with 
incorrect vector 
diagram. 

2 Velocity arrows 
drawn correctly on 
diagram for both 
A and B 

  AND 
  Vector diagram 

drawn correctly 
 OR 
 Value of resultant 

velocity calculated 
correctly with 
incorrect direction 
for resultant 
velocity vector. 

2 Velocity arrows drawn 
correctly on diagram for 
both A and B 

 AND 
 Vector diagram drawn 

correctly and resultant 
velocity calculated 
correctly with correct 
direction. 

(d) Not all of the gravitational potential energy is 
converted to kinetic energy as the ball moves 
through the air. Some kinetic energy is 
converted to heat energy lost due to 
deformation and sound when it hits the 
ground. Hence not all of the gravitational 
potential energy is converted to kinetic 
energy when it rises. The bounce is not 
perfectly elastic. So more kinetic energy is 
converted to heat. Since it has less kinetic 
energy, the height of bounce is less. 
 

1 Height decreases 
because ball loses 
energy. 

 
 

1 Achievement plus 
states not all of the 
gravitational 
potential energy is 
converted to 
kinetic energy as 
the ball falls 
through the air, 
some energy is 
converted to heat 
due to air 
resistance or 
friction. 

 OR 
 Not all of kinetic 

energy is 
converted to 
gravitational 
potential energy 
when it rises as 
the bounce is not 
perfectly elastic. 

1 Merit plus relates the 
decrease in height as the 
ball loses energy both 
during downward motion 
as well as during the 
rebound. Hence it does 
not rise as high. 

vf Δv 

–vi 

B 

A 
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TWO 
(a) 

 

1 Correct answer.   

(b) Resultant velocity = 

  1.392 − 0.672 = 1.217ms−1  

  

t = d

v
= 45

1.217
= 36.976s

= 37s

 

 

2 Correct resultant 
velocity. 

*Consequential 
marking if they 
have got the 
answer to (a) 
incorrect but have 
related the use of  
t = d / v correctly. 

2 Correct answer for 
time. 

 

(c) On its way up, the velocity keeps decreasing 
at a constant rate of 9.8 m s–2 until it reaches 
zero. Once its velocity is zero it goes no 
higher, but starts falling down again with 
increasing velocity at the rate of 9.8 m s–2 
until it hits the ground. 
The acceleration is constant throughout its 
motion and acts in a downward direction at 
9.8 m s–2. 
Speed at start is equal to speed at stop, 
assuming that these positions are the same 
vertical height. 

1 Describes 
decreasing 
velocity going up  

 OR 
 Describes 

increasing 
velocity on its 
way down 

 OR 
 Describes constant 

acceleration 
downwards. 

1 Describes constant 
acceleration 
downward  

OR 
  Speed at start 

equal to speed at 
stop assuming the 
vertical height is 
the same. 

 
 AND 
 Either decreasing 

velocity on its 
way up  

 OR 
 Increasing 

velocity on its 
way down. 

1 Describes constant 
acceleration downward  

 AND 
  Decreasing velocity on its 

way up  
 AND 
 Increasing velocity on its 

way down 
 AND 
 Speed at start equal to 

speed at stop assuming 
the vertical height is the 
same. 

(d) 

  

v
h

= 7.8Źms−1, d = 1.4Źm

v
i

= 0, a = −9.8Źms−2

v
f

2 = v
i
2 + 2ad

v
f
2 = 0 − 2 × 9.8 × 1.4

v
f

= 5.24Źms−1

 

 

 
 

Resultant velocity = 5.242 + 7.82  
v = 9.40 m s–1  

Direction = 
 
tan−1 5.24

7.8

⎛
⎝⎜

⎞
⎠⎟

= 34°  

2 Calculates final 
vertical velocity. 

**NA if they 
have used 7.8 ms–1 
as initial velocity 
vi. 

 
 
 
 
 
 
 

2 Achievement plus 
calculates 
resultant velocity 
without direction. 

2 Correct answer including 
direction of resultant. 
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THREE 
(a) 

Sum of translational forces is zero. 
Sum of torques is zero. 

1 One correct 
statement. 

**Accept total force 
up = total force 
down 

OR 
Anticlockwise 

torque = 
clockwise torque 

1 Both statements 
correct (or words 
to that effect). 

 

 

(b) (i) Fw = mg = 0.40 × 9.8 = 3.92 N 
(ii) Fw = mg = 0.20 × 9.8 = 1.96 N 

2 Both correct 
including unit. 

*NA if they have 
used g = 10 ms-2 

  

(c) 

  

F × 0.100 =
0.20 × 9.8 × 0.250( )+ 0.40 × 9.8 × 0.300( ) 

  

F = 0.49 + 1.176

0.100
F = 16.67ŹN

 

**Consequential marking if they have used 
g=10 for this one as well in addition to (b). 

2 Correct 
substitution. 

 

2 Correct answer.  

(d) 

  

FΔt = mΔv

2560 × t = 0.161(30 − (−21))

2560 × t = 0.161× 51.0

t = 0.161× 51.0

2560
t = 0.0032s = 3.2 × 10−3Źs

 

* Can also solve this using F = ma 

2 Correct 
substitution, but 
got incorrect 
answer because 
Δv is incorrect. 

2 Correct answer.  

(e) 2sf 
Because the number of sf for speed is 2. This 
is the number with the least number of sf in 
the question. 

1 Correct sf. 1 Correct sf and 
reason. 

 

(f) The moving ball has momentum, which 
changes when Harry catches the ball. Impulse 
or change in momentum is a product of the 
force and time. Stopping the ball involves 
changing its momentum. The size of the 
change in momentum does not depend on 
how he catches it. Since change in 
momentum is = Ft, a longer stopping time 
means a smaller force. By increasing the time 
taken, the force is reduced. This is the reason 
why Harry draws his arm back while catching 
the ball. 
Or, could also use Newton’s second law 
reasoning to say that by increasing time, 
acceleration is reduced thus reducing the 
force on the hand. 

1 Reduces force on 
hands. 

1 Achievement plus 
stopping time 
increases and thus 
force on hands 
reduces. 

OR 
Less force and 

change in 
momentum 
remains the same. 

1 Merit plus size of the 
change in momentum is 
the product of force and 
time. Thus a longer time 
implies a smaller force on 
the hands. The change in 
momentum (Δp) stays the 
same. 

OR 
 Increasing stopping time 

would result in smaller 
acceleration of the ball, 
thus reducing the force 
on the hand, since F=ma 
and change in velocity is 
the same and a =Δv/t. 
Mass stays the same, so if 
“a” reduces, force 
decreases as well. 
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(g) Work done = energy stored 

  

E
p

= 1
2

kx2

150 = 0.5 × k × 0.202

k
A

= 7500ŹNm−1

k
B

= 210

0.5 × 0.302

k
B

= 4667ŹNm−1

 

 
Spring A is stiffer as it has a higher value of 
k. 

2 Recognition that 
work done is 
energy stored. 

OR 
Ep=1/2 kx2 

2 Correct answer to 
the spring constant 
of either one 
spring. 

2 Both spring constants 
correct AND statement of 
which spring is stiffer 
with reason. 

 

 

Judgement Statement 

Achievement Achievement with Merit Achievement with Excellence 

3 A1 
3 A2 

2 A1 + 3 M1 
2 A2 + 3 M2 

2 A1 + 2 M1 + 1 E1 
2 A2 + 2 M2 + 1 E2 plus 1 E 

(from either criteria = a total of 3 E 
required) 

 
 
 
 
 


