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Density of a Cylinder 
 
Purpose  Find the density of a metal cylinder. 
 
Apparatus  metal cylinder # 115, 2 pan balance # 4, vernier calipers # 15 
 
Data 

Table 1: Mass of the cylinder m (g) 
Uncertainty ± 0.1 

Reading 38.6 
Note: zero reading was zero. 

 
Table 2: Dimensions of the cylinder (cm) 

 Length L Diameter d 

Precision of calipers ± 0.01 ± 0.01 

Zero Reading - 0.01 - 0.01 

Reading 1 3.23 1.31 

Reading 2 3.26 1.31 

Reading 3 3.24 1.30 

Average Reading 3.2433 1.3067 

Corrected Reading 3.2533 1.3167 

Uncertainty 0.015 0.01 
Note: for the length L, the scatter is (3.26-3.23)/2=0.015 cm, bigger 
than the precision of the calipers, so we use 0.015 cm for the 
uncertainty. 
 
While for the diameter d, the scatter is (1.31-1.30)/2=0.005 cm, smaller 
than the precision of the calipers, so we use 0.01 cm.  
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Calculations 
 

m=38.6 g=38.610-3 kg,  
L=3.2533 cm=3.253310-2 m, 
d=1.3167 cm=1.316710-2 m 

 
 

 
 
 
 
 
Uncertainty Analysis 
 
 
 
 
 
 

 
This is the relative uncertainty. The absolute uncertainty is: 

 
 
 
Conclusion 
 
The density of cylinder #115 was found to be (8.7 ± 0.2) × 103 kg/m3 (±2.8%). 
 
Discussion 
 
The reference value according to list W in the lab was 
(8.69 ± 0.01) × 103 kg/m3. It is well within the range of our result (8.5 to 
8.9) × 103 kg/m3, therefore they agree. 
 
However, our result has a large uncertainty. It was dominated by the 
uncertainty in the diameter measurement: it contributes about 2.3% out 
of the total 2.8% uncertainty. Using a larger and more uniform cylinder 
may reduce the final uncertainty in the result. 
 
In this experiment, we have neglected the temperature effect, which may 
affect the density. 
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Convert units first 

Keep units 
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Discuss major factors 
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Discuss physical 
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