
Units of Measurement and the Metric System
Jarzem, ACC Chemistry, Ziser, 2004

Preparation:  Read the discussion of metrics in your lab manual on pages xv to xvii

It is essential that people working in scientific and medical fields develop some facility with units of
measurement including the ability to convert between different systems of measurement.  Unlike the
English (Apothecaries) system, conversions within the metric system are relatively easy; all being based on
increments of 10.

All measurements that you take in the Physiology Lab should be in metric units unless otherwise stated.
Also, be sure to report your data in the specific units requested (i.e. mm if asked for, not cm)

The following table gives you some more comparisons to familiarize you with units of the metric system.

Quantity Metric Unit Symbol Approximate Equivalents

millimeter mm thickness of dime or paper clip wire

centimeter cm width of a paper clip

meter m
1 yard or 3 feet
height of door is about 2m

Length

kilometer km
0.6 miles
distance you can walk in 12 minutes

square centimeter cm2 area of this space:

square meter m2 area of a card table top
Area

hectare ha area of a football field including end zones

milliliter ml a teaspoon holds about 5 ml

liter L a quart

cubic centimeter cm3 volume of this cube:

Volume

cubic meter m3 a cubic yard



milligram mg a grain of salt

gram g 3 small paperclips

kilogram kg
2.2 lbs
weight of Webster’s Collegiate Dictionary

Mass

metric tonne mt or tonne
1.1 tons
a Volkswagen ‘Beetle’

centigrade ºC 0ºC = 32ºF; 100ºC = 212ºF
Energy

Calorie Cal
[1 Cal = 1 kcal = 1000 calories]
1 lb of fat stores ~3500 Calories

Scientific Notation

Scientific notation is an abbreviated way to indicate very large or very small numbers.  A number is
expressed as a power of ten.  For a very large number, the decimal place is moved to the left until there is
only one digit to the left of the decimal; the number of places the decimal has been moved becomes an
exponent of 10 which multiplies the digit.  For very small numbers, the decimal place is moved to the right
until there is one digit to the left of the decimal; the number of places the decimal has been moved becomes
a negative exponent of 10.

To convert scientific notation to decimal notation, move the decimal point the number of places indicated
by the exponent, to the left if a negative exponent, to the right if a positive exponent.

Prefixes and Symbols for Common Powers of Ten
_____________________________________________________________________

unit             scientific     prefix    symbol
                                                                    notation          _____       _______

one billion = 1,000,000,000 = 1 x 109 giga G
one million = 1,000,000 = 1 x 106 mega M
one thousand =1,000 = 1 x 103 kilo k
one hundred = 100 = 1 x 102 hecto h
ten = 10 = 1 x 101 deka da
one = 1 = 1 x 100 --- ---
one-tenth = 0.1 = 1 x 10-1 deci d
one-hundredth =0.01 = 1 x 10-2 centi c
one-thousandth = 0.001 = 1 x 10-3 milli m
one-millionth = 0.000001 = 1 x 10-6 micro µ
one-billionth = 0.000000001 = 1 x 10-9 nano n
___________________________________________________________



Name:__________________________
Due Date:_______
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Making conversions:

1.  Fill in the basic unit of metric measurement and their standard abbreviations:

Name of Unit Abbreviation

length

volume (liquid)

mass

food energy

temperature

2.  Fill in the prefixes and their abbreviations:

Prefix Abbreviation
One

Thousand
One

Hundred
One

Hundredth
One

Thousandth
One

Millionth

3.  Write these numbers in decimal form and in scientific notation:

Decimal
Scientific
Notation

Two
Thousand

Three
Tenths
Four

Hundredths
Five

Thousandths
Six

Millionths



Taking metric measurements:

1.  measure and record the dimensions of your textbook, in centimeters; then convert your units to
millimeters; then convert the units to inches.  Be sure to show what conversion factor you used each
time

Textbook
dimensions centimeters

cm to
mm millimeters

cm to
inches inches

Length

Width

Thickness

convert by:

_________

convert by:

_________

2.  Each student should use the balance provided to weigh each of the objects listed.  If the object is not
out you need to find it in the room.  Record the weights in grams; then convert the units to kilograms:

weight
in grams

weight
in kilograms

paper clip

1 pc notebook
paper
a 50 ml beaker

a pencil or pen

a 10 ml graduated
cylinder
10 ml of water

convert by:

____________

3.  Reorganize the following sets of units in descending (largest to smallest) order by placing the
appropriate letter in order in the boxes provided:

a.  A =1 ml;   B = 25 ml;   C = 0.5 L;   D = 250 ml;   E =1.2 L;   F = 50 ml

b.  A =1 ml;   B = 2 oz;   C = 3 L;   D = 0.5 gallons;   E = 0.75 pints;   F = 2 tsp

c.  A = 2.3 lbs;   B = 5 oz;   C = 30 kg;   D = 310 grams;   E = 0.025 tons;   F = 0.02 tonnes



Additional Work With Metrics:

1.  Convert these numbers as indicated.   Show your work including conversion factors and units (the first
one has been done for you):

From: To:                                 [show your work] Answer

0.45 L
ml
                                   0.45 L x 1000 ml                =     450 ml

1250 ml
L

0.065 mg
g

3.7 km
M

120 cm
km

3.6 kg
g

670 cm
m

1250 g
kg

0.15 L
ml

120 mm
cm

627 L
ml

2.  You have to give your dog medicine at a dose rate of 1.5 mg of medicine per kg of the dog’s weight.
The dog weighs 50 lbs.  How much medicine should you give him?  (Show your work)

Answer:

3.  You have a fever and your temperature is 102 degrees Fahrenheit.  a.  What is your temperature in
degrees Celsius?  b.  When your temperature returns to normal (98.6 degrees F) what is your temperature
in Celsius? (Show your work)

a.  Answer:

b.  Answer:



4.  You have a friend who is 64 inches tall.  How tall is your friend:
(Show your work)
a.  in centimeters?

Answer:
b.  in millimeters?

Answer:
c.  in meters?

Answer:

Convert the following numbers to scientific notation with only 1 place to the left of the decimal :

Decimal Notation Scientific Notation
140,000
9,650,000
3250
5.3
275.33

Convert the following to decimal notation from scientific notation:

Scientific Notation Decimal Notation
4.5 x 104

3.2 x 10-8

1.5 x 10 9

6.23 x 10-12

3.0 x 101


