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A Certain Uncertainty – Facilitator Guide
Learning Goal
Participants will determine the uncertainty of a measuring device from a group of measurements and express in + notation.

1. The participants should:
	Press the “ON-ZERO” button on the digital balance once,
	Record the mass of the nickel,
	Remove the nickel and then place the heavier object on the weighing pan,
	Record the mass of the heavier object,
	Press the “ON-ZERO” button once …
Make sure that the participants are recording all the digits displayed on the balance read-out. They should not round off any values displayed on the balance readout
	
2. Sample Data
Table 2.1
	Nickel (grams)
	Heavier object (grams)

	5.046
	20.038

	4.992
	19.985

	5.045
	20.038

	5.036
	20.028

	5.028
	20.020

	5.045
	20.037

	5.045
	20.037

	5.026
	20.011

	5.024
	20.006

	5.024
	20.007






Table 2.2
[image: ]

5. Calculate the uncertainty of your balance for the nickel and iron bar. Be sure to include units for your measurements.

a) Nickel:   + 0.039___grams

b) Heavier Object:   + 0.036__grams

6.	b. What is the highest the actual mass the calculator could have?
		30.642 g + 0.036 = 30.678 grams
	c. What is the lowest the actual mass the calculator could have?
		30.642 g – 0.036 = 30.606 grams
7. Suppose the student used a temperature probe that gives a melting point of 26.0 +0.5 oC for the unknown solid. What materials in Table 1 could the unknown be? Material E

8. Find the mass of two nickels one time each and record the mass using the uncertainty of your balance you calculated in #5a), page 2 of this activity.
 First  nickel		Second nickel
Measured value			_5.043 g____		__4.970 g___
Calculated uncertainty
of balance from 5a)		 +  0.039 g_

Highest value
for the actual mass		__5.082 g__		___5.006 g___
Lowest value
for the actual mass		__5.004 g___		___4.934 g____


9. a. Do you think the two nickels have the same mass? Explain your reasoning.
	The mass ranges of the uncertainties of the two nickels overlap; therefore, they could have the same mass.
b. Under what conditions is it valid to conclude from measurements that two masses definitely differ?
	If the mass ranges of the uncertainties for the two nickels do not overlap, they definitely differ in mass.
c. Under what conditions is it valid to conclude from measurements that two masses might be the same?
If the mass ranges of the uncertainties for the two nickels overlap, they might be the same in mass.
d. Under what conditions is it valid to conclude from measurements that two masses are definitely the same?
	Because all measurements have some uncertainty, one can never say that they are definitely the same mass.

Adapted from “Physics By Inquiry, Vol 1” by McDermott
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