Wayne, Ziser 2010

Units of Measurement and the Metric System
Performance Objectives:  At the end of this exercise the student should be able to:


1.
Name the major metric units and their abbreviations for length, volume 


and mass.

2.
Use and know the meanings of centi-, milli-, micro-, kilo-, and deci- 


3.
Know how many inches there are in an m, cm there are in an inch, ml in a 


fluid ounce, liters in a quart, pounds in a kg and mm in a cm.

4.
Convert between the following mm, µm, nm and Angstrom unit (A).
Introduction

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 system, conversions within the metric system are relatively easy; all being based on increments of 10.

All measurements that you take in the Anatomy & 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).  Use the tables at the end of the lab to help you with these conversions.

The Metric System  

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


	
	convert by: 

_________
	
	convert by:

_________
	

	Width


	
	
	
	
	

	Thickness


	
	
	
	
	


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
	convert by:

       _______________
	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


	
	
	


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

	
	
	
	
	


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 74 inches tall.  How tall is your friend: (Show your 
work)


a.  in centimeters?

	Answer:  



b.  in millimeters?

	Answer:  



c.  in meters?

	Answer:  


The following tables give you some conversions to help familiarize you with units of the metric system.
	Quantity
	Metric Unit
	Symbol
	Approximate Equivalents

	Length
	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



	
	kilometer


	km
	0.6 miles

distance you can walk in 12 minutes



	
Area
	square centimeter


	cm2
	area of this space:



	
	square meter


	m2
	area of a card table top



	Volume


	milliliter


	ml
	a teaspoon holds about 5 ml



	
	liter
	L
	a quart

	
	cubic centimeter
	cm3
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volume of this cube:  

	
	cubic meter


	m3
	a cubic yard



	Mass
	milligram


	mg
	a grain of salt



	
	gram


	g
	3 small paperclips



	
	kilogram


	kg
	2.2 lbs

weight of Webster’s Collegiate Dictionary



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



	
	Calorie


	Cal
	[1 Cal = 1 kcal = 1000 calories]

1 lb of fat stores ~3500 Calories


Metric System Units and Symbols
	1mm
	1/1000 m

	1 µm (formerly µ)
	1/1000 mm

	1nm (formerly m µ)
	1/1000 µm

	1 A
	1/10 nm


[image: image2.png]Quantity measured __Uni Symbol Relationship
millimeter m 10 mm = 1cm

Length, width, centimeter cm 100em = 1m

distance, thickness,

jrth, etc meter m

arth kilometer km 1km = 1000 m
milligram mg 1000mg = 1g

Mass gram g

(weight")* kiogram kg 1kg = 10009
metric ton t 1t = 1000kg

Time second B

Temperaturs degree Celsius oc
square meter e

hrea hectare ha 1ha = 10 000 m:
square kilometer km2 1kme = 100 ha
illiter L 1000 mL = 1L

olume cubic centimeter cm? Tems = 1mL
liter L 1000 L = 1ms
cubic meter me
meter per second /s

Speed, velocity kilomster per hour km/h 1km/h = 0.278 m/fs

Density iogram per cubic meter  kg/m?

Force newton N

Pressure, stress iopaseal °a

Power watt "
kiowatt o Lk = 1000 W
iojoule 0

Energy megajoule M1 103 = 1000 k3
kiowatt hour i-h LRWh = 3.6 M)

Electric current ampere N
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Prefix
yotta
zetta
exa
peta
tera
giga
mega
kilo
hecto
deca, deka
(none)
deci
centi
il
micro
nano
pico
fernto
atto
zepto

yocto

Symbol | Short scale

Y
z
E
P
=
6
M
K
h

da

(none)

Septilion
Sextilion
Quintilion
Quadillion
Tiilion

Billion

Billionth
Trllonth
Quadrilionth
Quintillionth
Sextillionth

Septillonth

Sl prefixes

Long scale
Quadillion
Tiiliard (thousand trllion)
Tiilion
Billard thousand billor)
Billion
Millizrd (thousand rmillion)
Million
Thousand
Hundred
Ten
One
Tenth
Hundredth
Thousandth
Millionth
Milliardth
Billorth
Billardth
Trilonth
Trilardth
Quadillionth

Decimal equivalent in SI writing style
/000 000 00D 000 000 00D 000 000
1000 000 00D 000 000 000 000
1000 000 00D 000 000 000

1000 000 00D 000 000

1000 000 000 000

1000 000 000

1000 000

1000

100

10

1

01

001

0,001

0,000 001

0,000 000 001

0,000 000 000 001

0,000 000 000 000 001

0,000 000 000 000 000 001

0,000 000 000 000 000 000 001
0,000 000 000 00D 000 000 000 001




Conversion Factors
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To convert from to o by Note
acres hectares (ha) 0.4 0.404 687 3
fest () meters (m) 03 0.3048
fuid ounces (A o) illiters (mL) 30 20.573 53 2
gallons (gal) liters (L) 3.8 3785411784 2
inches (in) centimeters (cm) 2.54 2.54
knots Kiometers per hour (km/h) 1852
miles (mi) Kiometers (km) 16 1.609 344
miles per gallon (mi/gal) liters per 100 km (L/(100 km)) “‘V‘dghiai‘/zg‘j
miles per hour (mi/h) Kiometers per hour (km/h) 16 1.609 344
nautical miles Kiometers 1852
ounces (07) grams (3) 28 26,343 52 1
pound-farce (Ibf) newtans () 4,448 222
pounds (Ib) kilograms (kg) o divide hy”;g 0.453 592 37 1
pounds per square inch (Ibf/in?) _ Kiopascals (kPa) 6.894 757
quarts (at) liters (L) 0.9 0946352946 2
square feet (ft?) square meters (m?) 0.1 0.092 903 04
square miles (mi?) square kilometers (km?) 2.6 2,589 988
yards (yd) meters (m) 08 09144




Temperature. 

For readings on the temperature scales, use the following conversions, doing the stuff in the parentheses first.
            ( 1.8 X Celsius reading) + 32 = Fahrenheit reading
            .56 X ( Fahrenheit reading - 32) = Celsius reading
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Distance
Tinch 54 centimeters 254 milimelers
T foot 305 meter = 3048 contimeters
T yard 9144 meter
ik = 161 klometers = 5,260 fest
1 Kilometer 1,000 melers o214 mie
1 meter =100 centimeters = 1,000 millmeters
1 meter 28feet
1 centimeter 3957 inch =10 milimeters
T milmeter 039 nch = 0.1 centimeter
1 micron 0 centimeter =10° meter
10" meter = Tmcrometer
Volume
1 Kiolter = 1,000 bters =1 cuble meter
T iter 1000 mliters =100 e
1 militer o (exacty 1000027 o)
1 fluid ounce = 26,57 milliters
1US gallon =3.785 ers
1 Imperia gaton 4,546 ers
Weight
1 kilogram 1000 grams =22 pounds
T gram 000 milgrams = 0,035 ounce
1 miligam 1000 micrograms = 11,000 gram
T micogam 10° grams = 171,000 miligram
1 nanogram = 10° grams =1/1,000 microgam
T pound 045 kiogram 6 ounces
1 ounce = 28,35 grams
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