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Results

1. Density of solids by volume displacement (20 points)

	Solid
	Copper
	Copper
	Glass
	Iron
	Aluminum

	Form
	Wire
	Pieces
	Beads
	Chips
	Pieced

	Mass (g)
	3.4458
	8.9036
	5.0569
	8.0997
	5.5212

	Final Volume, Vf (mL)
	7.40
	7.97
	9.12
	7.95
	9.29

	Initial Volume, Vi (mL)
	7.00
	6.95
	7.10
	6.90
	7.10

	Net Volume (mL)
	0.40
	1.02
	2.02
	1.05
	2.19

	Calculated Density (g/mL)
	8.6145
	8.7290
	2.5034
	7.714
	2.5211



2. Direct measurement of solid density (10 points)

	Solid
	Copper
	Glass

	Form
	Wire
	Bead

	

Dimensions


	
Diameter:               0.164 cm                 

Length:                  4.716 cm                 
	
Diameter:               0.597 cm                 

Length:           _____1 cm_____

	Volume (computed) (cm3)
	0.1
	0.028

	Mass (g)
	0.6772
	0.2681

	Calculated Density (g/cm3
	6.772
	0.9575





Table of Densities for Comparison (compiled from previous tables)

	Solid
	Form
	Method
	Density (measured)
	Density (Actual)

	Copper
	wire
	displacement
	8.6145 g/mL
	8.96 g/cm3

	Copper
	pieces
	displacement
	8.7290 g/mL
	8.96 g/cm3

	Copper
	wire
	direct
	6.772 g/cm3
	8.96 g/cm3

	Copper
	oldest penny
	direct
	6.9643 g/cm3
	8.96 g/cm3(Cu)

	Copper
	newest penny
	direct
	5.7902 g/cm3
	8.96 g/cm3(Cu)

	Copper
	average penny
	displacement
	7.6178 g/mL
	8.96 g/cm3(Cu)

	Glass
	bead
	displacement
	2.5034 g/mL
	2.5-3.0 g/cm3

	Glass
	bead
	direct
	0.9575 g/cm3
	2.5-3.0 g/cm3

	Aluminum
	Pieces
	displacement
	2.5211 g/mL
	2.7 g/cm3

	Iron
	chips
	displacement
	7.714 g/mL
	7.874 g/cm3




Questions

1. According to the data, which method of measurement, displacement or direct, produced results closest to the actual values? Briefly explain. (10 points)

The method that produced results closest to the actual density is displacement. This is because during displacement allows a reader to correctly read the displaced volume from the graduated cylinder. Direct measurement can be exposed to errors, especially when measuring the length and diameters of the solids. 



2. How close are the best density values obtained for copper, iron, aluminum and glass compared to the actual values? If there is a discrepancy, try to explain why the values are different? (10 points)

The actual density for copper is 8.96 g/cm3 while the measured density is 8.6145 g/mL. The difference in the difference is 0.3455. The difference can be due to errors while taking the reading of the initial and final volume of the displaced water. The actual density of iron is 7.874 g/cm3 while the measured density is 7.714 g/mL. The difference is 0.16, which can be as a result of errors made while reading the initial and final volumes of displaced water. The difference between actual and measured density of aluminium is 0.1789. The difference can be as a result of an error while taking the readings of the volume. The difference between actual and measured volume of glass is -0.0034. The slight difference could be as a result of reading error when taking volume measurements. Also, the errors could have been made when measuring the diameter and length. 





3. If the solids are not dry when added to the graduated cylinder, will the calculated density be larger or smaller than the actual value? Briefly explain this mathematically. (10 points)


The calculated density will be lower. This is because more water in the cylinder will be displaced. Density is obtained by dividing mass by volume. Thus, increasing the volume will while maintaining the mass decreases the density. 


4. Many plastics have a density that is less than 1.0. Could the water displacement method used to determine the densities of the solids in this laboratory be used to measure plastics in the density range of 0.8-0.9 g/mL? Briefly explain. (10 points)


Water displacement method cannot be used to measure the density of plastics in the density range of 0.8-0.9 g/mL. This is because they cannot sink in the water, and thus no water can be displaced to determine the volume of the plastics. 


