
Objectives:

1. State the basic units of the metric system.

2. Name the prefixes used with metric system units.

3. Know the fraction or multiple associated with each prefix of the metric system.

4. Combine a prefix with a metrix unit and know its abbreviation.

5. Convert quantities within the metric system.

6. Estimate length, volume, temperature, mass, and area measurements.

7. State the following temperatures (in Celsius): average human body temperature, temperature of a refrigerator, temperature of ice, temperature of boiling water.

Materials Needed:

· meter ruler

· dime 

· paper clip

· graduated cylinder

· coffee cup

· teaspoon

· thermometer 

· ice water

· salt

· balance

· pencils or pens

· calculators

Background:
In today's lab you will practice using various instruments commonly used in medical and research labs. You will also practice using the metric system. 

The metric system is a system of measurement universally used in the sciences for expressing different dimensions. The metric system is used to make comparisons of quantities because conversion from one unit of metric measurement to another is easily done by merely moving the decimal point and changing the name of the unit. 

Unlike the English system, conversions within the metric system are relatively easy since all units are based on increments of 10. For example, a sheet of typing paper is usually 8 1/2 inches wide.  Try calculating this width in feet, yards, and miles! In the metric system, it would simply be: 0.216 meters, 21.6 centimeters, 216 millimeters, 216,000 micrometers. 

It is essential that people working in scientific and medical fields develop a comfortable ability to work with units of measurement and to convert between different systems of measurement.

Basic Units of the Metric System:

Review the following basic units of the metric system.

	Commonly Used Units of the Metric System

	Measurement
	Unit

	Length
	Meter (m)

	Volume
	Liter (l)

	Mass
	Gram (g)

	Time
	Second (s)

	Temperature
	Degree Celsius (ºC)


Prefixes of the Metric System:

Review the following summary of some of the prefixes of the metric system.

	Prefixes of the Metric System

	Prefix
	Fraction or multiple
	Symbol
	Example of prefix with metric unit



	kilo
	1,000 or 103
	k
	kilometer (km)

	deci
	1/10 or 10-1
	d
	deciliter (dl)

	centi
	1/100 or 10-2
	c
	centimeter (cm)

	milli
	1/1,000 or 10-3
	m
	milligram (mg)

	micro
	1/1,000,000 or 10-6
	µ
	microliter (µl)

	nano
	1/1,000,000,000 or 10-9
	n
	nanometer (nm)


1. Combine the following prefixes and metric units and then indicate the abbreviation. The first example has been completed for you..

	Prefix
	Metric Unit
	Prefix and Metric Unit combined
	Abbreviation

	micro
	meter
	micrometer
	µm

	kilo
	gram
	
	

	milli
	liter
	
	

	nano
	meter
	
	

	micro
	gram
	
	

	milli
	meter
	
	


Converting Quantities Within the Metric System:

There are several ways to convert between SI units. I will explain one method during lab using the chart below. 


×1000
×10
×10
×10
×1000
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After the explanation, make the following conversions:

a. 350 µg = _______ mg

b. 20 km = _______ m

c. 850 l = _______ ml

d. 8 cm = _______ m

e. 3 mg = _______ g

Estimating Metric System Units:
It is important to be able to estimate metric system units when you are working in the health professions. This ability will help you avoid making what could be dangerous mistakes.

Here is a little saying that will help you to estimate Celsius temperatures:

Thirty’s warm.

Twenty’s nice.

Ten’s cold

Zero’s ice.

1. Estimate the measurements of the items in the table below. Then use the appropriate instrument to measure the item.

Handle the thermometer with care! Store it flat on the table in such a way that it won't roll off.

	Item
	Your 

estimate
	Actual measurement

	Length of your index finger (cm)
	
	

	Thickness of a dime (mm)
	
	

	Width of a paper clip (cm)
	
	

	Your height (m)
	
	

	Volume of a coffee cup (ml)
	
	

	Volume of a teaspoon (ml)
	
	

	Temperature of the room (ºC)
	
	

	Temperature of your body (place thermometer under your armpit for one minute)
	
	

	Temperature of boiling water (ºC) (Do not measure; I will give this to you after you estimate the temperature)
	
	

	Temperature of a refrigerator (ºC) (Do not measure; I will give this to you after you estimate the temperature)
	
	

	Temperature of ice water (ºC)
	
	

	Weight of a teaspoon of salt (mg)
	
	

	Weight of your pencil (g)
	
	

	Weight a coffee cup (g)
	
	

	Area of your table top (m2) (one single table)
	
	


Name an everyday object not mentioned in this exercise, the textbook, or the lab manual that measures approximately:

one meter ____________________________________

one centimeter ____________________________________

one millimeter ____________________________________

one gram ____________________________________

one kilogram ____________________________________

1. Name the basic metric unit for each of the following measurements:

Length ___________________

Volume ___________________

Mass ___________________

Temperature ___________________

Time ___________________

2. Name the metric prefix for each of the following values:

one thousand (1000) ___________________

one thousandth (1/1000) ___________________

one hundredth (1/100) ___________________

one millionth (1/1,000,000) ___________________

one billionth (1/1,000,000,000) ___________________

3. Complete the table below. The first example has been completed for you.

	
	Metric Unit
	Symbol

	One-millionth of a gram
	microgram
	(g

	One thousand meters
	
	

	One-thousandth of a meter
	
	

	One-hundredth of a meter
	
	

	One-thousandth of a liter
	
	


4. Indicate the temperature in degrees Celcius of the following:

a. body temperature ___________________

b. room temperature ___________________

c. temperature of ice ___________________

d. temperature of boiling water ___________________

e. temperature of a refrigerator ___________________

5. Make the following conversions between metric units of length. You may use the chart below to help you.


×1000
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45 l =________ ml

6700 cm  =  ________ m

1250 ml  =  ________ l

1.250 g  =  ________ kg

65 g  =  ________ mg

LAB 1:  Metric System lab








