
	  
	   	   	   	   	   	   	  

PO Box 2750   ANN ARBOR, MI  48106  T 800-367-6695   WWW.ARBORSCI.COM 

©2014 ARBOR SCIENTIFIC  ALL RIGHTS RESERVED 

                                                          WWW.ARBORSCI.COM         

 

 

Steel Sphere 
Density Kit 
P1-1035 
 
BACKGROUND: 

There is an age-old science questions 
that is intended to illustrate the difference between weight and density.  It is: "Which is heavier a 
pound of nails or a pound of feathers?"  This question is explored using the Steel Sphere 
Density Kit. The kit contains two steel spheres of approximate equal weight but greatly different 
volumes since the larger sphere is hollow. In the initial idea section students are asked why the 
larger sphere, being so much bigger, doesn't weight more. This is intended to get the students 
thinking about the concept of density without first starting with a formal definition. 
 

PROCEDURE: 

Place both spheres in two identical paper bags without letting the students see the two spheres.  
Ask several students to hold the bags at the same time one in each hand and ask them to 
compare their weights. Also, ask them to change hands holding the bags since one arm being 
stronger may effect which one feels heavier. The conclusion should be reached that both bags 
and their contents weight approximately the same. Open the bags revealing the contents, and 
showing that one sphere to be substantially larger. At this point, ask each student in the class to 
explain why they think the larger sphere weights the same if it is so much bigger. This 
discussion should begin to lead to an understanding of the concept of density. 
(Note: if the students were to hold each sphere in their bare hands they may believe the smaller 
sphere is heavier because of the greater pressure it exerts on the hand. So as not to confuse 
weight with pressure, the spheres are put into the paper bags.) 
 
What does bigger mean? 
Volume is a commonly misunderstood concept. Explore this concept with the students by asking 
them questions like which would take more spheres to fill a certain container or if placed under 
water in a fish tank which sphere would make the water level rise more. At this point introduce 
the formula for the volume of a sphere: V = 4/3 π r3. The value 'r' in the formula represents the 
radius of the sphere. However, it is easier to measure the diameter or circumference of the 
sphere than the radius. Therefore, you can measure one of those quantities first, and then 
calculate the volume V. One way to measure the circumference is to wrap a thin strip of paper 
around the sphere and stick a pin through the paper where it overlaps. When laid out flat, the 
distance between the two pin wholes can be measured to obtain the circumference. 
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Bring out a large bowl or tank of water. Ask the students what they think will happen when you 
place the two steel spheres into the water and why? How many students think the small sphere 
will sink? How many think the large sphere will sink? Place the sphere into the water. After 
observing that the small sphere sinks and the large sphere floats, ask the students why they 
think the results were different if they both had the same weight.   
 
Density is a two variable concept. Remind the students that size alone or weight alone cannot 
be used to represent the density of an object, as illustrated by the question of the nails and 
feathers. Mathematically, density is expressed as a ratio of an objects mass to its volume and 
given by the formula D = m/V. 
Where D is the density, m is mass, and V is volume.  The units of density are given in kg/m3 or  
g/cm3. 
 
The density of fresh water is 1 g/cm3. Based on the observed results of the large sphere floating 
and the small sphere sinking in the water, ask the students to predict the value of the density of 
each sphere is in relationship to the density of water (greater or less then 1gr/cm3). 
 
 
Now calculate the density of each sphere by measuring their mass and diameter or 
circumference.  Fill in the data table below and show the calculations for the volume and 
density. 
 
 (Weight*) 

Mass (g) 
Diameter or 
Circumference 
(cm)   

Radius (cm) Volume (cm3) Density 
(g/cm3) 

Solid steel 
sphere               
 

     

Hollow steel 
sphere 
 

     

  
 
In conclusion, ask each student to write a sentence explaining how the density of the spheres is 
different than the volume of the spheres.  Write a second sentence explaining how the density of 
the spheres is different then their weight (mass). 
 
*Since the weight of an object is proportional to its mass, the term weight is used in places 
where mass is the accepted term. 
 

 

 

 


