
Unit 2:  Limitations of Measurement

Lesson 1:  Precision, Accuracy, Uncertainty, and Tolerance

Assignment – Please show all your work!

/7
1.  McClane and Zeus find a puzzle with a bomb, beside a fountain in a city park. They are given a five gallon jug and a three gallon jug and have to measure out exactly four gallons of water on a scale to keep a bomb from exploding. They only have 2 minutes to figure out how to do this... Can you figure out in two minutes how they did it with just the two buckets? 
/2
2.  A very precise digital calliper will measure to the thousandths of a millimeter.  What is the measurement uncertainty for this calliper?

/3
3.  A roofing shingle has as a target length of 91.4 cm and a tolerance of 0.005 cm.  What are the acceptable maximum and minimum lengths of the shingle?
/5
4.  Four groups of students measured the mass of a paper clip having a known mass of 1.0003 g.  Each group conducted 3 trials and recorded their average in the bottom row as shown below.  Which group’s individual measurements are the most accurate?  Explain why.
	Group
	1
	2
	3
	4

	Trial 1
	1.0003 g
	1.85 g
	1.033251 g
	1.00 g

	Trial 2
	1.4583 g
	0.40 g
	1.033258 g
	1.01 g

	Trial 3
	0.5423 g
	0.75 g
	1.033255 g
	1.01 g

	Average
	1.0003 g
	1.00 g
	1.033255 g
	1.01 g


/5
5.  Ryland has an outboard motor that uses fuel consisting of a specific gas to oil mixture ratio.  For each 15.0 L of gas, he needs to add 0.3 L of oil with a tolerance of 
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mL.  What are the minimum and maximum amounts of oil he can add to 30.0 L tank of gas?
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6.  A saw is designed to cut copper pipe into 8-foot lengths.  A random sample of pipes from this saw was measured.  They were found to be 7′4″, 7′4″, 7′5″, and 7′4″ long.  Which of the following would be true about this saw? 

A.
It is both precise and accurate.

B.
It is accurate, but not precise.  

C.
It is precise, but not accurate.  

D.
It is neither accurate nor precise.

/1
7.  Which of the following thermometers has the highest degree of uncertainty for measuring the temperature?

A.






B.  
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C.






D.
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8.  An oven timer is set using whole minute intervals.  What is the precision of the timer?
/3
9.  The length of any 8-foot two-by-four can be between 8’ ¼” and 7’11 ¾”.  What is the tolerance?
/2
10. A factory operator is filling a truck on a scale with an accuracy of ± 20 kg.  When the truck is filled, the scale reads 14 875 kg.  What is the range of values for the actual mass of the loaded truck?  

/1
11.  For safety reasons, the provincial government reports the horizontal and vertical clearance of all overhead structures on Saskatchewan highways.  An overhead light near Balgonie has a vertical clearance of 6.30 m.  What is the precision of this measurement?
/1
12.  A contractor needs 13.5 m2 of tile for a shower.  He orders 15 m2 to account for cutting the tiles and allow for possible tile breakage.  What does the extra 1.5 m2 represent?
/6
13.  A hockey puck is supposed to have a diameter of 7.4 cm to 7.8 cm.

a.  What is the diameter tolerance?


b.  What is the nominal diameter?


c.  Write the acceptable diameter range in four different ways.
Assignment Grade:  /38
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