
Experiment: Determining Density 
 
BACKGROUND 
 
Density is a ratio that relates the mass and volume of a given substance. Density is an intensive property of 
matter.  A substance or a specific homogeneous mixture will have a characteristic density at a given temperature 
and pressure.  The quantity of the substance present does not matter. Mass and volume are both extensive 
properties – the greater the quantity of material present, the larger the mass and volume.   

 

density = mass
volume

    D= m
V

 
 

Other physical properties that are intensive properties include melting point, boiling point and solubility. Because 
intensive properties do not depend on the amount of matter present, and are usually different for different 
materials, they can be used to help you identify unknown materials. 
 
In this experiment, you will determine the density of water, regularly shaped solid objects, and irregularly shaped 
metals and minerals. You will use the density of the metal and mineral samples to make a preliminary 
determination of the identity of the metal and mineral samples from the list of possible unknowns. In some cases, 
you will also compare the determined density to the accepted density to determine the percent error. 

 

% error =  experimental  -  accepted 
accepted

 ×  100%  

 
PROCEDURE 
 
Part A: The Density of Water 
 
1) Mass a clean, dry 50-mL or 100-mL graduated cylinder and record the mass (in grams) to the full precision of 

the balance. (Be sure to always record all of the digits on the balance readout.) If you use the same cylinder 
for all trials, you can use this massing for all trials. 

2) Fill the graduated cylinder to approximately one half the volume you can measure with it, i.e. ~25 mL for a 50-
mL graduated cylinder or ~ 50 mL for a 100mL graduated cylinder. Record the precise volume. (Always 
record all of the significant figures possible, and none extra). 

3) Mass the graduated cylinder with the water inside. Record the new mass and calculate the mass of the water 
in the cylinder. 

4) Calculate the density of water for the trial. 
5) Repeat the above procedure for two additional trials, this time using volumes approximately three-fourths and 

nearly to the full measuring capacity of the graduated cylinder. 
6) Calculate the average value for the density of water. 
7) Show your data and calculated density to your instructor. You may be advised to do additional trials, or to 

proceed. Note that the sample data table has room for six trials. In general, it is a good idea to leave room for 
extra trials as you set up data tables, in case the additional measurements are needed. 

8) The accepted density of water near room temperature is 0.998 g/mL. Based on this value, calculate the 
percent error for your experiment. 

 
Part B: The Density of Regularly Shaped Solids 
 
1) Obtain a rectangular block of wood or metal.  
2) Record the unknown number. 
3) Measure and record the length, width, and height of the block in centimeters. Be sure to report each length to 

the full precision of the ruler. 
4) Measure the mass of the object. 
5) Calculate the volume of the object and its density. 
6) Repeat for two additional blocks. 
7) Show your data and calculated density to your instructor. You may be advised to do additional trials, or to 

proceed to the next part. 



 
Part C: The Density of Irregularly Shaped Solids  
 
1) Obtain a clean, dry unknown sample. It may be a mineral or a metal. Record the sample number and whether 

it is a mineral or a metal.  
2) Fill the graduated cylinder to approximately one half the volume you can measure with it. Record the precise 

volume. 
3) Mass the graduated cylinder with the water inside. Record the mass. 
4) Carefully add a sample of the unknown solid to your graduated cylinder by sliding it down the side of the 

cylinder. Do NOT drop the sample in, as it may crack the glass. You should use a minimum of 15 mL of the 
irregularly shaped solid for each trial.  

5) Record the volume of the water and your unknown in the cylinder. 
6) Calculate the volume of the unknown. 
7) Mass the graduated cylinder with the unknown and the water inside. 
8) Calculate the mass of the unknown. 
9) Calculate the density of the unknown. 
10) Collect the unknown sample and dry it. Repeat the above procedure for two additional trials, using a different 

size sample of the same unknown for each trial. 
11) Calculate the average value for the density of the unknown. 
12) Show your data and calculated density to your instructor. You may be advised to do additional trials, or to 

proceed.  
13) Based on the average density you calculated, determine which of the possible unknowns you likely have 

based on the accepted densities for those materials. Based on that literature value, calculate the percent error 
for your experiment. 

 
  
 
Prelaboratory Assignment 
 
Begin on a new page in your laboratory notebook. Prepare the HEADING by writing in the title of the experiment, 
your name, and the date the experiment is to be performed. Also prepare the following sections: 
 
PURPOSE 
 

Provide a statement of the experimental purpose for each part of the experiment, A, B, & C. 
 
GENERAL STRATEGY / PROCEDURE SUMMARY 
 

Provide of a brief explanation of what is to be done in each part of the experiment, A, B, & C. 
 
DATA TABLES 
 

On a new page for each table, prepare separate data tables in your laboratory notebook for each part of the 
experiment. Leave room after each table for your calculations. A sample table for part A is shown below. Use it to 
help you set up the tables for parts B & C.   
 
PRELAB QUESTIONS 
 

Answer the questions on the handout that you will download from the website. Please answer the questions 
directly on the handout. 
 
 
 
 
 
  



Sample Data Table 
 
Table A: Density of water 

 Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 
Mass of the empty 
graduated cylinder 

      

Mass of the 
cylinder + water 

      

Mass of the water       

Volume of water       

Density       

Average Density  
Percent Error  

 
 
 
 
Laboratory Report 
 
Prepare the HEADING by writing in the title of the experiment, your name, your lab partner’s name and the date 
the experiment was performed. Also prepare the following sections: 
 
DATA / CALCULATIONS / RESULTS 
 

During the experiment, you will collect data in the tables you prepared in your lab notebook. Carry out the 
calculations below the table. Calculations should be labeled, show the formula used, include units, show work, 
and the final results should reflect the proper number of significant figures.      
 
CONCLUSIONS 
 

Your conclusions should report your most important findings and resolve the purpose of the experiment. For this 
experiment, please report the density of water, the density of the regularly shaped objects, and the density and 
identity of your unknown irregularly shaped metal or mineral.      
 
POSTLAB QUESTIONS 
 

Answer the questions on the handout that you will download from the website. Please answer the questions 
directly on the handout. 

 
 
 
	   	  

Prepare in your 
Laboratory 
Notebook 



Experiment: Determining Density  Name:       
 
PRELAB QUESTIONS: Please answer the questions directly on this handout. 
 
1) Consider an experiment to determine the density of dichloromethane (a liquid).  

A student collects the following data. Complete the data/results table. Show work and include units. Pay 
attention to significant figures. The literature (accepted) value for the density of dichloromethane: 1.33 g/mL 

 

Table 1: The density of dichlormethane Trial 1 Trial 2 

Mass of the empty graduated cylinder 132.51 g 132.51 g 
Mass of the cylinder + dichlormethane 183.98 g 195.42 g 
Mass of the dichloromethane   
Volume of dichloromethane 40.6 mL 48.3 mL 
Density   
Average Density  
% error  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2) Based on the information provided below, determine the volume and density of the unknown metal cylinder 

and complete the data/results table. Show work and include units. Pay attention to significant figures. The 
possible unknown metals are aluminum, copper, iron, and lead. A table of densities of common metals is 
provided in your textbook.        
 

Table 2: The density of a metal cylinder Trial 1 

Mass of the cylinder 214.43 g 
Height of the cylinder 12.32 cm 
Diameter of the cylinder 1.58 cm 
Volume of cylinder  
Density  
Identity of the metal  

 
  

Vcylinder = πr2h
where  r = radius

diameter = 2•radius



Experiment: Determining Density  Name:       
 
POSTLAB QUESTIONS: Please answer the questions directly on this handout. 
 
 
1) Mercury (Hg) can be used in a barometer to measure air 

pressure, based on how tall a column of mercury can be 
supported by the pressure of the atmosphere or another 
gas sample. The barometric reading taken at Skyline 
College on a specific day was 743.8 mm Hg. If the 
interior circumference of the tube holding the mercury is 
9.82 mm, what is the mass of mercury in the tube (above 
the pool of mercury)? The column may be treated as a 
cylinder. Mercury has a density of 13.55 g/mL. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2) What is the length (in cm) of the side of an iron ingot (rectangular box) that has a mass of 4.578 kg and has 

width = height = 5.00 cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
3) What will be the final volume when a 98.356-g sample of lead (Pb) shot is added to a graduated cylinder 

holding 24.7 mL of water?   
 

743.8 mm 

Vcylinder = πr2h
where  r = radiusdiameter = 2•radius

circumference = π •diameter


