Science, Measurement, and Uncertainty: Measurement and Uncertainty in Pennies

Name Period Date

Measurement and Uncertainty in Pennies
Purpose: To demonstrate the uncertainties and errors in scientific measurements.
Procedure: Get two pennies, a pre-1982 and a post-1982 penny.
Weighing the Pennies: Three different types of balances are found throughout

the laboratory. Each measures the mass to a different degree of accuracy. Use all
three to find the mass of your two pennies. Do not round off any readings.

Table 1

Pre-1982 Penny Date:

Balance #1 =+0.1 Mass Balance #1:
Balance #2 = +0.01 Mass Balance #2:
Balance #3 = +0.001 Mass Balance #3:
Post-1982 Penny Date:

Balance #1 = +0.1 Mass Balance #1:
Balance #2 = +0.01 Mass Balance #2:
Balance #3 = +0.001 Mass Balance #3:

Record the masses of 6 other students got for their pennies in the table below.
Use the balance that reads to the nearest +0.01 grams.

Table 2

Pre-82 Date Mass Post-82 Date Mass

Your value: Your value:
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Measuring the Diameter: Using a ruler, measure the diameter of one of your
pennies to the nearest + 0.1 mm. Record the diameter below. Then get the

diameters of at 5 other classmates. If they have made an incorrect measurement,
tell them and correct it on your table.

Table 3
Your diameter:
Other classmates:
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Discussion Questions:

1. The Table 2 gives the values of the two different types of pennies both you
and your classmates obtained. Find the average and range for each group. The
range is the difference between the high and low value of the set.

Pre-1982 | Post- 1982

Average Mass
Range

Compare the masses of the pre-82 with the post-82 pennies. Using the ranges,
are they significantly different? Explain your answer.
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2. Now look at the Table 1. From the readings of each penny you got on the three
different balances, are the readings consistent within the limits of the
accuracy of each balance? What can you conclude about finding the mass of
the penny and the balance that was used to measure their masses?

3. Which balance gives the best result? Explain your reasoning.

4. On the Internet, find out what happened to the penny in 1982.
a. Give percent analysis of each major element in the pre- and post-1982 penny.

b. Explain why the penny was changed in 1982.

c. Use the density of metals to explain why the pennies, depending on year
produced, have different average masses.
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5. If you obtained a roll of new uncirculated pennies from a bank and measured
their masses, you would find that each individual mass is slightly different. Why
don't all the pennies of a particular year produced at the same time weigh
exactly the same?

6. From your experience in measuring the diameter of a penny and from the
diameters given in the comparison of diameters in Table 3, explain why the
measured diameters were not all the same. What are the causes of the
different measurements?

Demystifying Scientific Data: RET 2006, Rev 2 32



