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“Handout: Measuring and Calculating the Volume, 
Mass, and Density of Irregularly Shaped Solid 

Objects”  
 
Introduction 
In this activity you will first create a new table in your “Buoyancy 
Workbook.” This table will contain formulas for automatically 
calculating object volume based on displacement variables and for 
automatically calculating density based on object volume and mass. 
Then, as you did in the previous worksheet, you will submerge 
irregularly shaped objects in a calibrated beaker or graduated cylinder, 
measure the displacement of water, and enter this data. You will also 
determine the object’s mass and enter this data so that the density 
calculations will be automatically made in your table. 
  
1. Create a New Calculation Table 
Open your “Buoyancy Workbook” to the “Irregularly Shaped Solids” 
worksheet. Create a table that replicates the table from your previous 
worksheet. Your header row should include column headings for 
Object, Initial, Final, and Object volumes, Units (for volume), Object 
Mass, Units (for mass), Density, and Units (for density). Create the 
formulas for calculating object volume and for calculating density. 
Extend the formulas to each object row. 
 
2. Measure Volume Based on Displacement  
Partially fill a graduated cylinder or calibrated beaker so that the 
meniscus aligns with a measurement line on the container. Record the 
initial volume of water in the container in your table. Submerge the 
first of your objects, being careful not to displace additional water with 
your finger or any other tool you are using to submerge the object. 
Record the final volume of water in the container in the table. The 
volume of the object will automatically be calculated and displayed.  
 
3. Measure the Mass of Each Object  
Use a balance to determine the mass of each object and record your 
results in the table. Observe the automatic calculations for density. 


