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The customary system is the measurement system we use in the United States. The metric system is based on place value and used almost everywhere else in the world. 

	Customary Units
	Metric Units

	Unit
	Abbr.
	Benchmark
	Unit
	Abbr.
	Benchmark

	inch
	in
		width of your thumb
A quarter is about an inch across



	millimeter
	mm
		thickness of a CD (or dime) 




	foot
	ft (12 in.)
		about a Math book or a ruler’s length, 



	centimeter
	cm (10 mm)
		width of your “pinky” (little) finger 




	yard
	yd (3 ft.)
		length of baseball bat 



	meter
	m (100 cm)
		about the width of a classroom door




	mile
	mi (1760 yd. or 5280 ft.)
		12 city blocks or about an adult’s 20 minutes’ walk 



	kilometer
	km (1000m)
		a little more than half a mile 
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(1 mm is about the thickness of a dime)

To find a suitable unit to measure something in, you should first estimate how big it is. So, for example, do you think it's better to measure the distance between New York and Boston in meters or kilometers (feet or miles)? Or, should an insect be measured in meters or millimeters (yards or inches)?

Imagine the length of the objects you are estimating or imagine measuring them in relation to other objects. For example: Imagine a meter ruler (meter stick) next to a tall man. You would expect him to be taller than 1 ruler, but not as tall as 3 rulers.


Centimeter
A metric ruler is used to measure length. It is divided into units of centimeters. Each number on the ruler represents 1 centimeter. The centimeter has the longest mark.
Millimeter
Each centimeter is divided into 10 equal parts. Each part is 1 millimeter.
It has the shortest line on the ruler. 1 millimeter is 1/10, or 0.10 of a centimeter.
The second longest line on the ruler shows 5 millimeters, or ½ centimeter.
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5. Which is longer? Circle your choice for each one.

1 mile or 1 kilometer 			1 yard or 1 meter 			1 inch or 1 centimeter

6. Which is larger? Circle your choice for each one.

A. 1 meter or 105 centimeters 			C. 12 centimeters or 102 millimeters

B. 4 kilometers or 4400 meters 			D. 1200 millimeters or 1 meter



7. Joins the dots which are 10 centimeters apart.
[image: ]
8. What is the length of the bar below in centimeters (cm)? 		10.6cm			
[image: ] 

9. What is the length of the bar below in millimeters (mm)? 		112mm			
[image: ]

10. Write the measurement indicated by the gray bar to the nearest millimeter and centimeter.		78 mm		 					7cm		
[image: ]



Precision

Measurements are approximate—there is no such thing as a perfect measurement. The precision of a number refers to its exactness—to the level of detail to which the tool can measure. Measurements cannot be more precise than the measuring tool. This is very important in science!

Example: To what degree of precision (the smallest division) can you measure a length using the following rulers? (The left one is to the nearest 1/8 of an inch, while the right one is mm.)
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The smaller the unit of measurement, the more precise the measure. Consider some measures of time, such as 15 seconds and 15 hours. A measure of 15 seconds implies it is precise to the nearest second, or a time interval between 14.5 and 15.5 seconds. The time of 15 hours is far less precise: it suggests a time between 14.5 and 15.5 hours.
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A bracelet is measured using a ruler marked in half units, a length reported as 6 inches could actually be between 5 ¾ inches and 6 ¼ inches. In this case, the precision is ½ inch and the greatest possible error (GPE) is ¼ inch (half of the precision). The length of the bracelet could be written 6± ¼ inches.

The greatest possible error of any measurement is one half the precision of the measurement. The smaller the GPE, the greater the precision of the measuring tool and the measurements. 
Error in measurement may be represented by a tolerance interval (margin of error).  Machines used in manufacturing often set tolerance intervals, or ranges in which product measurements will be tolerated or accepted before they are considered flawed.

Example: If a measurement made with a metric ruler is 5.6 cm and the ruler has a precision of  0.1 cm, then the tolerance interval in this measurement is 5.6  0.05 cm, or from 5.55 cm to 5.65 cm.  Any measurements within this range are "tolerated" or perceived as correct. If the measure for a stud for a wall must be 72  ¼”, it means that the stud must be between the range of 72.25 (72 + 0.25) and 71.75 (72 – 0.25). 

Practice 1: At a bolt company, 6” bolts were measured before being sold. Any bolt measuring more than 0.05” would not be sold. Which of the following bolts will be stocked on the shelf?
a. 6.04 in 	b. 6.5 in 	c. 5.94 in 	d. 5.5 in 

Practice 2: If the tolerance of a dimension on a machine part is listed as 2.54 cm  0.03 cm, which dimension does not meet specified tolerance?
a. 2.54 cm	b. 2.56 cm	c. 2.58 cm	d. 2.51 cm

Practice 3: A measurement is taken with a metric ruler with a precision of 0.1 cm.  The measurement is 3.4 cm.  What is the tolerance interval for this measurement?

a. 3.3 to 3.5 cm		b. 3.35 to 3.45 cm		c. 3.35 to 3.44 cm		d. 3 to 4 cm
4
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