THE THICKNESS OF ALUMINUM FOIL

In science, we make use of large and small numbers much of the time.  In addition, we must often make use of one set of measurements and known properties (such as density) to indirectly measure other quantities.  One example of this type of “measurement: will be found in this experiment.  The laboratory tools normally available would not be suitable for the direct measurement of the thickness of a piece of aluminum foil.  


The formulas that will enable you to find the thickness of the foil are familiar to you.  The volume of a rectangular 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 aluminum foil.  Then the formula might be revised to V = L x W x T, where T = thickness of the foil.  Going one step further, the area of the foil can be expressed as A = L x W, so the original formula for volume can be restated as V = A x T.  Since this experiment involves finding the thickness, it would be better to rearrange the formula once again.  Dividing both sides of the equation by A, we get the new equation T = V/A.


The next problem will be to find the volume and the area of a piece of aluminum foil.  Remember that density is a property that is expressed as D=m/V.  The density of aluminum is known and the mass of a piece of aluminum foil can be measured with a balance.  The volume of the aluminum can then be calculated by using the rearranged equation V=m/D.

OBJECTIVES:

To correctly apply the principles of significant digits in calculating the thickness of aluminum foil. 

To correctly use scientific notation in expressing the results of the thickness calculation.

CAUTION -  Put on your lab apron and safety glasses.

PROCEDURE:

Cut four regular (rectangular) pieces of aluminum foil making sure that the sides are at least 10.00 cm in length. If two types of foil are available (e.g regular & heavy duty), cut two pieces from one type of  foil and two pieces from the other foil.

Using the centimeter ruler, carefully measure the length and width of each piece of foil. Record your results. Remember: Estimate one unit’s place beyond the finest graduation.

How “precise” should be your measurements?

Using a balance, find the mass of each piece of aluminum foil. Record the masses. 
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Name(s):

Pre-Lab Assignment and Questions:

Read the introductory material and the procedure carefully.  Understand what you will be doing. 

Show ALL EQUATIONS, work, and units in answering the following questions.

What is the volume of a block that has the dimensions: 

l = 8.20 cm;  w = 2.25 cm; h = 1.00 cm




ANSWER _______________________________

If the density of a substance is 0.525 g/cm3, and the volume of a sample of substance is 18.25 cm3, what is the mass of the sample?




ANSWER _______________________________

A piece of paper is known to have an area of 30.2 cm2 and has a volume of 5.2 x 10-3 cc. What is the thickness of the paper?




ANSWER ________________________________

THE THICKNESS OF ALUMINUM FOIL

Page 3

DATA TABLE

	Sheet No.
	Type of Foil
	Length (cm)
	Width (cm)
	Mass (g)

	           1
	
	
	
	

	           2
	
	
	
	

	           3
	
	
	
	

	           4
	
	
	
	


CALCULATIONS
For each of the sheets of foil calculate the area, volume, and thickness. Show ALL equations, work, significant figures, and units!!!!! HINT – You will need to look up the accepted density for aluminum. Express all results in standard scientific notation form where appropriate.

Sheet 1:

Sheet 2:
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Sheet 3:

Sheet 4:
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CONCLUSION

Average your results obtained for the thickness of the foil. Supply one answer if using one type of foil and two answers if using two types of foil.

Foil Type One __________

b. Foil Type Two __________

Compare your results for the thickness of the foil(s) to at least three other groups. How do your results compare?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Could this method be used to determine the thickness of an oil spill? If so, what information would be needed?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. How precise are your answers? (only applies if using one type of foil)

________________________________________________________________________________________________________________________________________________________________________________________________________________________
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5. If you had a very crude balance that allowed for only one significant figure, how would this have affected your results for:

Area? _____________________________________________________________________

Volume? __________________________________________________________________

Thickness? _________________________________________________________________

A very thin layer of gold plating was placed on a metal tray that measured 25.22 cm by 13.22 cm. The gold plating increased the mass of the tray by 0.0512 g. Calculate the thickness of the plating. The density of gold is 19.32 g/cc. Show all equations and work.

By mistake, a quart of oil was dumped into a swimming that measures 25.0 m by 30.0 m. The density of the oil was 0.750 g/cc. How thick was the oil slick that formed on the pool’s surface?

How might this method of finding thickness be used in determining the size (diameter) of an oil molecule?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________

