Lab Report
Name:
Date:
Title: Density Measurement
Aim of the Experiment: To determine the Density of Aluminum
Introduction:
Density is a physical property of matter defined by the mass per unit volume of a given substance. The measurement of density of solids is independent of the chemical identity of the particular substance. Since pure substances are characterized by a unique density value, determining the density of a certain substance enables the identification of that substance.
Density is expressed mathematically as follows;
Density =
Unlike volume of a substance, density is an intensive property of matter meaning that its value is free from the quantity of matter present. In this experiment, the density of aluminum will be facilitated by the use of aluminum pellets, electronic balance to determine the mass of materials, and a 100-ml graduated cylinder for the volume measurements purposes. Since the aluminum pellets exhibit irregular shapes, volume measurement would be performed indirectly by applying the Archimedes Principle, that is based on water displacement technique. 
Materials
· Empty cylinder
· Water 
· Electronic Balance
· Aluminum pebbles
· 100-ml Graduated Measuring Cylinder
Experiment Procedures
· The mass of an empty dry beaker was measured using the electronic balance
· A sample of aluminum pellets was provided by the instructor, and placed in the empty beaker.
· The mass of the beaker with the pellets was measured using the electronic balance and the reading recorded in a table.
· Using 100-ml graduated cylinder, 30ml of clean water was measured, then the aluminum pellets were carefully added to the water making sure that they have been fully immersed and there is no splashing. The new reading of the graduated cylinder was recorded in the table.
· The above procedures were repeated to obtain four values of aluminum density.
· Aluminum pellets were retrieved, dried and returned to the instructor. 
· Mass and volume measurements obtained were used to determine the density of aluminum.
· The experimental density achieved was evaluated in relation to theoretical value to assess the accuracy percentage error.




Table of the Experimental data
	Material
	1st attempt
	2nd attempt 
	3rd attempt
	4th attempt

	Mass of Empty Beaker=
	70mg
	70mg
	70mg
	70mg

	Mass of Beaker and Aluminum pellets
	120mg
	130mg
	110mg 
	115mg

	Mass of Aluminum pellets
	50mg
	60mg
	40mg
	45mg

	Initial volume of water in the measuring cylinder
	30ml
	30ml
	30ml
	30ml

	Final volume of water and Aluminum pellets
	48ml
	56ml
	45ml
	47ml

	Volume of Aluminum pellets
	18ml
	26ml
	15ml
	17ml

	Density =
	2.924
	2.316
	2.649
	2.701



Analysis and Discussion
· Comparison of the experimental findings was done amongst the students particularly in groups of four students.
· The table below shows the value of the density of aluminum obtained by my group members.
	Student No.
	1st attempt value for Al density
	2nd attempt value for Al density
	3rd attempt value for Al density
	4th attempt value for Al density
	Average value

	1
	2.924
	2.316
	2.649
	2.701
	2.648

	2
	2.923
	2.527
	2.731
	2.699
	2.72

	3
	2.925
	2.941
	2.695
	2.702
	2.816

	4
	2.926
	2.136
	2.742
	2.698
	2.626


  
Further Calculations
Further calculations were performed to assess the accuracy as well as the deviation of the experiment.
The standard value for the density of aluminum is 2.700g/ml
Accuracy refers to the agreement between the measured value and the accepted value.
Error= Measured value-accepted value
Error for the 1st student=2.700-2.648=0.052
Error for the 2nd student=2.700-2.72= -0.002
Error for the 3rd student=2.700-2.816=-0.116
Error for the 4th   student=2.700-2.626=0.074
Relative error is usually expressed as percent error
Relative error= x 100
Relative error= Error for the 1st student=0.052/2.7 x 100= 1.927%
Relative error= Error for the 2nd student= -0.002/2.7 x 100= 0.07%
Relative error= Error for the 3rd student= -0.116/2.7 x 100=2,30%
Relative error= Error for the 4th student=0.074 /2.7 x 100= 2.74%
Deviation is the difference between a specific measurement and the average of a set of measurements. 
Deviation= measured value- Average value (the vales can be reversed to yield a positive value)
Average deviation =
Relative average deviation is given by:
% Relative average deviation=  X100
	Student No.
	1st attempt value for Al density
	2nd attempt value for Al density
	3rd attempt value for Al density
	4th attempt value for Al density
	Average value

	1
	2.924
	2.316
	2.649
	2.701
	2.648

	2
	2.923
	2.527
	2.731
	2.699
	2.72

	3
	2.925
	2.941
	2.695
	2.702
	2.816

	4
	2.926
	2.136
	2.742
	2.698
	2.626

	Deviation NO.1
	0.276
	0.332
	0.001
	0.053
	% Error relative deviation

	
	
	
	
	
	28.5%

	Deviation No.2
	0.203
	0.193
	0.011
	0.021
	10.7%

	Deviation No.3
	0.109
	0.125
	0.121
	0.114
	11.7%

	Deviation N0.4
	0.3
	0.49
	0.116
	0.072
	24.45%



Summary and Conclusion
[bookmark: _GoBack]The values for the density of aluminum following the laboratory tests conducted by four students was found to be 2.648 mg/ml, 2.72 mg/ml, 2.816 mg/ml, 2.626 mg/ml respectively. These results indicate a difference between the measured values and the theoretical accepted value of 2.700mg/ml. The difference may be attributed to experimental errors that include; inappropriate reading of the measuring cylinder, or presence impurities in the aluminum pellets. The accuracy percentage errors as well as the relative deviation errors was determined for the group of four students. The third student emerged with the least value of relative deviation of 10.7%. On the basis of the above calculations, we can consider the third student’s experimental findings as the most accurate one. 
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