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• procedures: 

Part.1. Measuring the displacement fluid density: 
The length of the rectangular cuboid =…………cm=…………m 

The width of the rectangular cuboid =…………cm=…………m 

𝐹1 
(𝑁) 

ℎ 

(𝑚) 

𝐹2 
(𝑁) 

𝐹𝑏 
(𝑁) 

 

0.02   
0.04   
0.06   
0.08   
0.10   

By plotting 𝐹𝑏 versus ℎ the slop (m) =…………….. ............................... 

Calculating the displacement fluid density 𝝆𝒅: 
Used equation: 

…………………………………………………………………………… 

The value of the displacement fluid density 𝜌𝑑: 

…………………………………………………………………………… 

Calculating the percentage error: 
If the theoretical value of the fluid density 𝜌𝑑 = 997 𝑘𝑔/𝑚3, the percentage 
error value in 𝜌𝑑: 

…………………………………………………………………………… 
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Part.2. Checking Archimedes’ law: 
The weight of the cuboid in air 𝐹1=…………N 

The weight of the cuboid in water 𝐹2=…………N 

The deduced fluid density 𝜌𝑑 in part 1=…………kg/m3 

the volume of the displaced water 𝑉𝑑=………… cm3=………… m3 

Calculating the buoyant force 𝑭𝒃 using equation (3.1): 
Used equation: 

…………………………………………………………………………… 

The value of the buoyant force 𝐹𝑏: 

…………………………………………………………………………… 

Calculating the buoyant force 𝑭𝒃 using equation (3.2): 
Used equation: 

…………………………………………………………………………… 

The value of the buoyant force 𝐹𝑏: 

…………………………………………………………………………… 

Calculating the percentage difference between the two calculated 
values of buoyant force 𝑭𝒃: 
Used equation: 

…………………………………………………………………………… 

The value of the percentage difference P. D.: 

…………………………………………………………………………… 
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• procedures: 

The distance between point A and B=…………cm=…………m 

𝑑 
(𝑚𝑚) 

𝑑 

(𝑚) 

𝑑2 

(𝑚2) 

∆𝑡 

(𝑠) 

𝑣 

(𝑚/𝑠 ) 

     
     
     
     
     

By plotting 𝑣 versus 𝑑2 the slop (m) =………………………………… 

Calculating the viscosity of glycerol 𝜼: 
Used equation: 

…………………………………………………………………………… 

Known parameters: 
Density of the ball:  𝜌𝑏 = 7870 𝑘𝑔/𝑚3 
Density of the displaced fluid: 𝜌𝑑 = 1260 𝑘𝑔/𝑚3 
Acceleration due to gravity: 𝑔 = 9.80 𝑚/𝑠2. 
The value of the viscosity of glycerol 𝜂: 

…………………………………………………………………………… 

Calculating the percentage error: 
If the theoretical value of the viscosity at 20°C is 𝜂𝑡ℎ = 1.5 Pa. s, the 
percentage error value in 𝜂𝑒𝑥𝑝: 

…………………………………………………………………………… 
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• procedures: 

Part.1. Elastic collision: 
 

The equation used for calculating 
the momentum (P): 

…………………………………

…………………………………

………………………………… 

𝑐𝑎𝑠𝑒 

𝑏𝑙𝑢𝑒 𝑐𝑎𝑟𝑡 𝑟𝑒𝑑 𝑐𝑎𝑟𝑡 𝑚𝑜𝑚𝑒𝑛𝑡𝑢𝑚 

𝑚1 

(𝑘𝑔) 

𝑏𝑒𝑓𝑜𝑟𝑒 after 

𝑚2 

(𝑘𝑔) 

𝑏𝑒𝑓𝑜𝑟𝑒 after 𝑏𝑒𝑓𝑜𝑟𝑒 after 

𝑃. 𝐷. 𝑣1𝑖  

(𝑚/𝑠) 

𝑣1𝑓 

(𝑚/𝑠) 

𝑣2𝑖  

(𝑚/𝑠) 

𝑣2𝑓 

(𝑚/𝑠) 

𝑃𝑖  

(𝑘𝑔.
𝑚

𝑠
) 

𝑃𝑓  

(𝑘𝑔.
𝑚

𝑠
) 

One at 

rest 

0.50   1.00 0     

0.75   0.75 0     

Both 

moving 

1.00   0.50      

0.75   0.75      

Head to 

head 

0.50   1.00      

0.75   0.75      

Observations: 
 ................................................................................... 

 ................................................................................... 

 ................................................................................... 
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Part.2. Inelastic collision: 
 

The equation used for calculating 
the momentum (P): 

…………………………………

…………………………………

………………………………… 

𝑐𝑎𝑠𝑒 

𝑏𝑙𝑢𝑒 𝑐𝑎𝑟𝑡 𝑟𝑒𝑑 𝑐𝑎𝑟𝑡 𝑏𝑜𝑡ℎ 𝑚𝑜𝑚𝑒𝑛𝑡𝑢𝑚 

𝑚1 

(𝑘𝑔) 

𝑏𝑒𝑓𝑜𝑟𝑒 
𝑚2 

(𝑘𝑔) 

𝑏𝑒𝑓𝑜𝑟𝑒 after 𝑏𝑒𝑓𝑜𝑟𝑒 after 
𝑃. 𝐷. 𝑣1𝑖  

(𝑚/𝑠) 
𝑣2𝑖  

(𝑚/𝑠) 
𝑣𝑓  

(𝑚/𝑠) 
𝑃𝑖  

(𝑘𝑔.
𝑚

𝑠
) 

𝑃𝑓  

(𝑘𝑔.
𝑚

𝑠
) 

One at 

rest 
1.00  0.5 0     

0.75  0.75 0     

Both 

moving 
0.50  1.00      

0.75  0.75      

Head to 

head 
1.00  0.50      

0.5  1.00      

Observations: 
 ................................................................................... 

 ................................................................................... 

 ................................................................................... 
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• procedures: 

Part1: - Deducing Restoring Torque 𝝉 : 
The mass put on the rod m =236 g= 0.236 kg 

Equation used for calculating the period (T): 

…………………………………………………………………………….. 

 

𝑟 
(𝑚) 𝑁 𝑡 

(𝑠) 
𝑇 

(𝑠) 

𝑇2 
(𝑠2) 

𝑟2 
(𝑚2) 

0.05 

5 

    

0.10     

0.15     

0.20     

0.25     

0.30     

By plotting 𝑇2 versus 𝑟2 the slop =… …………................................. 

Calculating the restoring torque  𝛕: 

Equation used: 

…………………………………………………………………………… 

The value of the restoring torque  τ: 

…………………………………………………………………………… 
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Part 2: - Calculating the Moment of Inertia of the System 𝐈: 
From part 1 the restoring torque τ =.. .................... .....   

Equation used for calculating the moment of inertia of the system (𝐼): 

…………………………………………………………………………….. 

𝑟 

(𝑚) 

𝑇 

(𝑠) 

𝐼 

(𝑘𝑔. 𝑚2) 

0.05   

0.10   

0.15   

0.20   

0.25   

0.30   

Observations: 

Describe the relation between the distance 𝑟 and the moment of inertia 𝐼 of 

the system. 

…………………………………………………………………………… 

…………………………………………………………………………… 
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• procedures: 
The mass of the wheel 𝑚 =450 g= 0.450 kg 
The diameter of the spindle 𝑑 =6 mm= 0.006 m  
The radius of the spindle 𝑟 =3 mm= 0.003 m 

ℎ𝑜 
(𝑚) 

ℎ 
(𝑚) 

𝑡 
(𝑚𝑠) 

𝑡 
(𝑠) 

𝑣 
(𝑚/𝑠) 

𝑣2 
(𝑚/𝑠)2 

0.5 

0.05     

0.10     

0.15     

0.20     

0.25     

0.30     

0.35     

0.40     

0.45     

By plotting ℎ versus 𝑣2 the slop (m) =…………….. ............................... 
Calculating the moment of inertia of the wheel 𝑰𝒆𝒙𝒑: 
Used equation: 
…………………………………………………………………………… 

The experimental value of moment of inertia of the wheel 𝐼𝑒𝑥𝑝: 

…………………………………………………………………………… 

Calculating the percentage error: 
Equation used: 
…………………………………………………………………………… 
If 𝐼𝑡ℎ = 0.001 𝑘𝑔. 𝑚2, the percentage error value in 𝐼𝑒𝑥𝑝: 

……………………………………………………………………………  
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• procedures: 
From part experiment 6 the moment of inertia  𝐼𝑒𝑥𝑝  = .............. 
The mass of the wheel 𝑚 =450 g= 0.450 kg 
The radius of the spindle 𝑟 =3 mm= 0.003 m 

ℎ 
(𝑚) 

𝑣 
(𝑚/𝑠) 

𝐸𝑝𝑜𝑡 
(𝐽) 

𝐸𝑡𝑟𝑎𝑛 
(𝐽) 

𝐸𝑟𝑜𝑡 
(𝐽) 

𝐸𝑘𝑖𝑛 
(𝐽) 

0.05      

0.10      

0.15      

0.20      

0.25      

0.30      

0.35      

0.40      

0.45      

Observations: 
By analysing data in table above, describe the transformation of the 
potential energy into the translational and rotational energy.  

…………………………………………………………………………… 

…………………………………………………………………………… 

By analysing the graph 𝐸𝑝𝑜𝑡 , 𝐸𝑘𝑖𝑛  versus the hight ℎ , describe the 
transformation of the potential energy into kinetic energy. 

…………………………………………………………………………… 

……………………………………………………………………………  
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