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Q' Evidence' 1-4 marks' 5-6 marks' 7-8 marks'

 (7 a)
 

GPE lost = KE gained 
mgh = ½ mv2 
v2 = 2gh 
Speed of 1 kg mass at collision =  2gh = 2 9.81 m s–1 
Speed of platform and ball after collision using conservation 
of momentum 
mv = 3mV  (V = speed after collision) 

V = v
3
= 2 9.81

3

KE after = 1
2
mV 2 = 1

2
3× 4 × 9.81

9
= 2
3
g J

  

Total initial energy was mgh = 1 ! 2 ! 9.81 = 2g J 

Missing energy = Heat radiated = 2g – ( 2
3

)g = 4
3

 g =13.1 J 
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(b) x = initial compression due to platform 

 = mg
k

= 2 × 9.81
100

= 0.1962 m   

y = extra compression due to addition of the falling 1kg mass. 
KE + Initial EPE + loss of GPE  = Final EPE 
½ mv2 + ½kx2 + mgy = ½k(x + y)2 

1
2
× 3× 2 9.81

3
⎛
⎝⎜

⎞
⎠⎟

2

+ 1
2
×100 × 0.19622 + 3× 9.81y

= 50(0.19622 + 0.3924y + y2 )

  

6.54 + 1.924722 + 29.43y  = 1.924722 + 19.62y + 50y2  

50y2 – 9.81y – 6.54 = 0 

y = 9.81± 9.812 − (4 × 50 × −6.54)
2 × 50

= 9.81± 1404.236
100

= 47.28
100

(ignore negative root)

  

Extra compression = y = 0.4728 m 

(c) New equilibrium point is compression of 29.43 cm. 
Max displacement from unstretched length = 66.90 cm 
Amplitude to 37.47 cm 

(d) By comparing the total energy at the bottom of the motion 
with the total energy at the top of the motion. 
Energy stored at base = ½k(x + y) 2 
= 0.5 ! 100 ! (0.4728 + 0.1962)2  = 22.378 J 
Energy stored at top = mg∆h  + ½ k 0.08042 
= 3 ! 9.81 ! (2 ! 0.3747) + 0.5 ! 100 ! 0.08042 
= 22.0548 + 0.3232 = 22.378 J 

 




