
M30-3 Measurement
Metric Conversions
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k_____ h______ da_____      Base Unit(m, L, g)   d______  c_______  m_______
Problem #1

Convert the following.

(a) 1 m =_________cm


(b) 2 km =________cm

(c) 500 kg =_________hg

(d) 6 L =_______kL

(e) 0.008 km =_______m


(f) 0.32 m =______ cm
Problem #2

Convert the following measurements.

(a) 1 cg = _______ mg

(b) 100 cl = _______ L

  


(c) 120 ml = _______ cl

(d) 10000 g = _______ kg


(e)
10 m = _______ cm

(f) 5 kg = _______ g

(g)
20 mm = _______ cm

(h) 9 km = _______ m


(i)
7000 L = _______ kl

(j) 6 cm = _______ mm

Uncertainty of Measurement

· When you measure an object, the tool you are using is never perfect.  We can never know an exact measurement. 

· Sometimes, measurements will be listed as a range in order to account for some of the difference.

Accuracy – how close a measured value is to the true value.
Precision – the smallest measurement on the measuring device being used.
Uncertainty – the margin of error of a measurement.
If the uncertainty is not stated, we assume that it is about one half of the precision of the instrument used to make the measure.
Problem #1

Describe the precision and uncertainty of each measurement.

	Measurement
	Precision
	Uncertainty

(measurement error)

	(a) 10.5 cm
	
	

	(b) 3.12 mm
	
	

	(c) 108 pounds
	
	

	(d) 17.3 grams
	
	


Problem #2

Consider the following rectangle.  The length was measured with a ruler showing millimetres.  The length was found to be 7.1 cm. 


(a)What is the measurement error of the ruler used to measure the rectangle?

(b) The length of this rectangle to the nearest tenth of a centimetre can be expressed as a range of values:

________________________ is the greatest possible measurement and 

________________________ is the least possible measurement

If you wish to include uncertainty, a measured value can be written as follows:




e.g.  The length of the rectangle above, expressed with uncertainty is:

Practice

Use various measuring devices to measure objects around the room.  Complete the table provided: “Using Measuring Devices”

Adding and Subtracting Measurements

To add OR subtract measurements: 
· Add or subtract the measurements as required by the question
· ALWAYS ADD the measurement errors (uncertainties), regardless of whether the question states addition or subtraction.
Problem #1
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Problem #2
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Problem #3
(a) 
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(b) 
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(c) 
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Problem #4:

A bus company plans to purchase two new buses for its fleet.  The two buses must fit end to end in a new garage built especially for them.  The length of the garage is 
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11.3200.005m
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and the lengths of the buses are 
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 and 
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4.4500.005m
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. Will both buses fit into the garage?
Problem #5
Find the “limits” (largest and smallest possible measurements) for the perimeter of each

figure.

(a) A triangle with sides of length 4 cm, 6 cm, and 7 cm.

(b) A square with sides of length 11 mm.

Conclusion

· If the uncertainty of measurement is not stated, we assume that it is one-half the precision of the instrument

· The uncertainty in a sum of difference of measurements is the sum of the uncertainties of the individual measurements.

Uncertainty of Measurement Assignment

1. For each pair of measurements, determine the sum AND difference.  Round each result to the appropriate decimal places and quote the appropriate uncertainty.

a. 
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b. 
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c. 
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d.   
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2. Find the “limits” for the perimeter of each figure.  Assume uncertainties of one-half the precision.

a. A rectangle with a length of 15 mm and a width of 7 mm.

b. A triangle with side lengths of 5 cm, 12 cm and 13 cm.

c. A regular hexagon(6 sides) with sides of length 10 mm.
3. Complete the table.

	Item
	Measurement
	Precision
	Uncertainty
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	Measurement 
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Uncertainty
	Minimum
	Maximum

	Trundle Wheel
	1.7 m
	
	
	
	
	

	Micrometer
	2.37 mm


	
	
	
	
	

	Beaker
	71 mL


	
	
	
	
	


4. During a snowstorm that lasted 7 days, the average daily snowfall was 50 cm to the nearest 0.5 cm.  Determine the limits of the total amount of snowfall for the week.

5. In a 15-day time period, the average amount of sunlight per day was 635.0 min to the nearest 0.5 min.  Determine the limits of the total amount of sunlight for the time period.

6. Find the minimum length of wire required to make a skeleton model of each object.  

a. A cube of edge length 5.0 m.

b. A rectangular box of length 4.1 cm, width 2.5 cm and height 2.2 cm.

7. A carton of milk contains 
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5003

mL
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.  Allison pours 3 glasses, each of 125 mL, measured to the nearest 1 mL.  What is the greatest volume of milk remaining in the carton?
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