Is Reynolds Wrap Really Heavy Duty?

Jennifer Carlson, Fremd High School

(Adapted from Aluminum foil lab in Holt Chemistry: Visualizing Matter)


Reynolds Wrap® Brand aluminum foil claims to be thicker and stronger than the generic brand.  Your job today is to use your knowledge of density to determine if this is true.  Secondly, you will determine if the size of the piece of your aluminum foil affects its density.

Density of Aluminum = 2.699 g/cm3
Below, write down the equations that you know to solve for density and volume of a solid.

How could the above equations be combined to solve for the thickness (the “height”) of the aluminum foil?

The Lab Write-Up:  Your lab write-up, written on another sheet of paper, will include:

1) A title.

2) A purpose (remember to include a purpose for each part).

3) Two hypotheses.  The first hypothesis will state whether or not you think Reynolds Wrap® is thicker than the generic brand of aluminum foil.  The second hypothesis will state if you think the size of your aluminum foil pieces affects the density of the piece.

4) Two data tables (one for part one, one for part two) to include all of the data you will collect.

5) A calculations page to show all your work.

6) Two graphs (one for each type of foil).

7) Answers to the questions regarding your data collection.

8) A conclusion.
Procedure – Part One – Determining the Thickness of a Piece of Foil

1. Cut yourself a rectangular strip of each brand of aluminum foil.  Be careful to remember which one is which!  You will not be able to tell them apart just by looking at them!
2. Carefully measure both the length and the width of each piece of aluminum foil.  Take a minute to think – what unit should you use to measure this in?  Remember to use the accuracy and precision rules you know in your measurements!  Record these values in your data table.

3. Obtain the mass of each piece of aluminum foil.  Record these values in your data table.

4. Using the equations we discussed in pre-lab, determine what the thicknesses (“heights”) of each piece of aluminum foil are.  Record these values in your data table.  Show on your calculations page how you calculated these thicknesses.

Procedure – Part Two – Determining if Size Affects Density

Now that you have determined the thicknesses of each brand of aluminum foil, you will be able to use these values to determine if the different size pieces of foil have different densities.

1. Cut each strip of aluminum foil – both the Reynolds Wrap® and the generic – into 3 pieces.  You will now have a total of six pieces. Be careful to remember which one is which!  You will not be able to tell them apart just by looking at them!  Important:  Cut the pieces of foil into DIFFERENT sizes.  If you cut them all to be the same length and width, your data analysis will not work correctly.
2. Carefully measure the length and width of each of these six pieces.  In a new data table, record these values.  You can also fill in a “height” column, because you now know the thicknesses of each of these pieces from part one.

3. Using your values from step two, determine the volumes of each of the six pieces of aluminum foil.  Record this in your data table for part two.  Show how you determined this volume on your calculations page.  (It is only necessary to show one sample calculation – you do not have to write out the calculation for all six pieces).

4. Obtain the mass of each piece of aluminum foil.  Record these values in your data table for part two.

5. Using the equations we discussed in pre-lab, determine the density for each of the six pieces of aluminum foil.  Record these values in your data table for part two.  Show how you determined these densities on your calculations page.  (It is only necessary to show one sample calculation – you do not have to write out the calculation for all six pieces).

1. Data Analysis

Using Microsoft Excel, you will create two graphs that relate the volume and mass data you collected in Part Two (one graph for the Reynolds Wrap® and one graph for the generic foil).    

1. Enter your data for the Reynolds Wrap® into two columns.  Put the volume data in column one and the mass data in column two.  This will make the volume your independent variable and the mass your dependent variable. Take time to think – on which axis do you plot the independent variable?  The dependent variable?
2. Highlight this data and click on the “chart wizard” button at the top of the screen.

3. Select the “XY (scatter)” as the type of graph you will use.  Choose the type that plots the points only – do not choose one that uses any lines.  Click “next.”

4. The next screen should ask you if the series should be displayed as rows or columns.  Be sure that “columns” is selected and then click “next.”

2. The next screen will allow you to enter in a title and axis labels for your graph.  You might want to put the words “Reynolds Wrap” somewhere in your graph title to distinguish it from the generic graph.  Label the x and y axes appropriately.  Do not forget to include units for your labels!  Click “next.”

5. The next screen will ask you if you would like to create your chart as a new sheet or as an object in sheet one.  Choose “as a new sheet” and click “finish.”

6. Your graph should now be displayed!  Congratulations!  At the top of the screen you should see a “Chart” pull-down menu.  Under this menu, go to “Add trendline.”  You will be given a choice as to which type of trendline you would like to add – linear, logarithmic, polynomial, etc.  Which type of trendline makes the most sense to fit your data?  Under the options tab, you will have the option to display the equation of your line.  Do this and click “OK.”  You should now have a trendline on your graph with the equation of the line also displayed.

7. Print your graph.

8. Repeat steps 1-8 for the generic foil.

Questions
3. Please answer all questions on another sheet of paper.  Use complete sentences in your answers.

4. Which brand of aluminum foil is thicker?  By how much?

5. Based on your answer to number one, do you think it is worth your money to buy the Reynolds Wrap®?  Why or why not?

6. What effect did the size of your piece of aluminum foil have on the density of the foil?
7. What is the slope of each line?  What are the units for your slope line?

8. You should recognize that the units of the slope of your line are the same units as another measurement we have discussed in class.  What does the slope of the line tell you?

9. Percent error is a way of measuring how far “off” you are from the “right” answer.  Percent error can be calculated using the following equation:

10. [image: image1.wmf]
Using the value given in the beginning of the lab as the theoretical value for the density of aluminum, calculate your percent error for the densities of both the Reynolds Wrap® and the generic brands.

11. What other method could you have used to determine the volume of each piece of aluminum foil?
12. What should the y-intercept of your graphs be (if everything was done perfectly)?  If your graphs do not reflect this value, what might have gone wrong during your lab to affect this?
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