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The Thickness of Aluminum Foil
Introduction
In science we often use of one known set of measurements and properties to indirectly determine other quantities.  One example of this will be illustrated in this experiment.  Directly measuring the thickness of a piece of aluminum foil would not be possible with the tools normally available in a high school laboratory.  However, it is possible to indirectly calculate the thickness using formulas that are familiar to us. 
The volume of a regular object is found by using the formula V = L x W x H, where 

L = length, W = width, and H = height.  Imagine that the regular object is a rectangular-shaped piece of foil.  We don’t often think about foils and sheets of paper as having a “height”, we usually call this dimension “thickness”.  If height, or thickness, is the value we are trying to determine, we need the length, width and volume.  Getting volume of a piece of foil is tricky.  Water displacement would  not work well.  There is another way. Remember that density is a property that is expressed as D = m/V.  The density of aluminum is accepted as 2.70 g/cm3, and the mass of a piece of aluminum foil can be measured with a balance.  Do you now see a way to come up with the volume of a piece of aluminum foil?
You are not just getting practice using tools and taking accurate measurements in this lab. You are also getting practice at applying the principles of significant digits and reflecting on the accuracy and precision of your results.  Accuracy is the closeness of an experimental value to an accepted value.  For example, if you were measuring the length of a football field, the accepted value would be 100 yards (91.4 m).  If your measurement is close to 91.4 m, then your measurement would be considered to be accurate.  Precision is the closeness of your repeated measurement to each other.  Using the same example, if you measured the football field three times and each time found the length to be 78.0 m, your measurements would be precise, but not accurate.

In this experiment, the accepted values for the thickness will be available to you.  The closeness of your determination to the accepted values will determine the accuracy of your measurements.  If you do two or three trials with the same type of aluminum foil, you can determine the precision of your measurements.
Prelab Questions
Express answers with the correct number of significant digits and proper unit.  Show your work.

1. What is the volume of a block that has the dimensions:  L = 8.20 cm, W = 2.25 cm, H = 1.0 cm
2. If the density of a substance is 0.525 g/cm3 and the volume of a sample of this substance is

    18.25 cm3, what is the mass of this sample?
3. A piece of paper is known to have an area of 30.2 cm2 and has a volume of 5.2 x 10-3 cm3. 

    What is the thickness of this paper?







1.

Procedure
1. Each lab station will have 2-3 rectangular pieces of regular aluminum foil and 

    2-3 rectangular pieces of heavy duty aluminum foil.  Using a ruler, carefully 
    measure the length and width of each piece of foil.  Record the measurements 
    on Data Table #1.  (How exact can your measurements be using the ruler?  

    Think carefully before you record your results.)
2. Using a balance, find the mass of each piece of aluminum foil.  Record the masses 

    on the Data Table.  Again, be careful to be as exact as your instrument will allow. 

    Ask your instructor if you are unsure.

3. Complete the calculations on Data Table #2.  Be sure to apply rules of significant

    digits to each calculation. 

Data 
   Type of Foil
Length (cm)

Width (cm)

Mass (g)
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Analysis/Conclusions
    Type of Foil
Area ( cm2)
      Volume (cm3)
   Thickness (cm)
  Avg Thickness 
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Show your work here. (One example of each type of calculation above.)

2.
Questions
1. How do your answers compare with those of other students?   Is this comparison a good

    indication of how accurate your measurements are?  Why or why not?
2. How precise are your answers?  (Recall the definition of precision.)
3. A very thin layer of gold was plated (layered) onto a metal tray that measured 25.22 cm by 

   13.22 cm.  The gold plating increased the mass of the plate by 0.0512 g.  Calculate the

    thickness of the gold layer.  The density of gold is 19.32 g/cm3. 

4. By mistake, 1.5 L of oil was dumped into a swimming pool that measures 25.0m by 

   30.0m.  The density of the oil is 0.750 g/cm3.  How thick was the resulting oil slick?  







3.
