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 Always make sure that the weight accelerating the 
carriage does not hit the floor before the carriage has 
broken the beam. 

 
Changing the mass of the accelerating weight m1: 

 Add a 10-g slotted weight to the weight holder to in-
crease the mass of the accelerating weight to m1 = 
20 g. 

 Repeat the whole set of measurements and enter the 
values obtained into Table 1. 

Changing the mass of the accelerated carriage m2: 

 Attach an additional weight of 500 g to the carriage 
m2 = 1000 g. 

 Repeat the whole set of measurements, increasing 
m1 up to 40 g and enter the results into Table 2. 

 
 
SAMPLE MEASUREMENT 

Table 1: m2 = 500 g 

s / cm 
m1 = 10 g  
Δt / ms 

m1 = 20 g  
Δt / ms 

  

10 52.4 34.0   

20 38.1 25.0   

30 31.4 20.6   

40 27.6 17.6   

50 24.4 16.3   

60 22.3 14.4   

70 20.9 13.8   

 
Table 2: m2 = 1000 g 

s / cm 
m1 = 10 g  
Δt / ms 

m1 = 20 g  
Δt / ms 

m1 = 30g  
Δt / ms 

m1 = 40g 
Δt / ms 

10 89.8 54.5 40.4 35.4 

20 68.9 39.5 29.3 25.6 

30 55.1 31.9 24.4 20.9 

40 46.4 27.9 21.2 17.9 

50 40.0 24.3 18.3 16.5 

60 35.9 21.8 16.6 15.2 

70 34.6 21.1 16.0 14.2 

 
 

EVALUATION 

 Calculate 
2

2 9mm
v

t
    

 in each case, enter the re-

sults into tables 3 and 4 and plot them in a graph of 
v2 against s.  

 
Table 3: m2 = 500 g 

s / cm 
m1 = 10 g 
v² / m²/s²

m1 = 20 g  
v² / m²/s² 

  

10 0.030 0.070   

20 0.056 0.130   

30 0.082 0.191   

40 0.106 0.261   

50 0.136 0.305   

60 0.163 0.391   

70 0.185 0.425   

 
Table 4: m2 = 1000 g 

s / cm 
m1 = 10 g 
v² / m²/s²

m1 = 20 g  
v² / m²/s² 

m1 = 30g 
v² / m²/s²

m1 = 40g 
v² / m²/s²

10 0.010 0.027 0.050 0.065 

20 0.017 0.052 0.094 0.124 

30 0.027 0.080 0.136 0.185 

40 0.038 0.104 0.180 0.253 

50 0.051 0.137 0.242 0.298 

60 0.063 0.170 0.294 0.351 

70 0.068 0.182 0.316 0.402 
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RESULT 

Under constant acceleration the square of the instanta-
neous velocity increases in proportion to the distance 

covered. For a quantitative assessment it is necessary to 
take friction into account. This remains constant to a 
good approximation at low velocities and is proportional 
to the weight of the carriage.  


