Unit 2B

Standardized Units:
More Problem-Solving
Power
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Standardized Unit Systems

= The International Metric System (or Sl)

= Wide International use

s U.S. Customary System (USCS) (or English
system)

= Used In the United States
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U.S. Customary System

Units of length were based on individual body

measurements.

= A foot was once the | ength
= Aninch was the thumb-width of the measurer.

= A mile was one thousand paces.

There are three distinct sets of units used to

measure weight.

1. Jewelers used troy measures of weight.

2. Pharmacists used apothecary measures of weight.

3. Other commerce was conducted with avoirdupois
measures of weight.

The basic unit of volume is the cubic inch (in.3).
= Dry and liquid measures differ.
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U.S. Customary System

TABLE 2.2 USCS Lengths (common abbreviations in parentheses)

linch (in.) = 2.54 centimeters 1 furlong = 40rods = g mile

1 foot (ft) = 12inches 1 mile (mi) = 1760 yards = 5280 feet
1 yard (yd) = 3 feet 1 nautical mile = 1.852km =~ 6076.1 feet
1 rod = 5.5 yards 1 land league = 3 miles

1 fathom = 6 feet 1 marine league = 3 nautical miles
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U.S. Customary System

TABLE 2.3 USCS Weights (common abbreviations in parentheses)

Avoirdupois Measures Troy Measures Apothecary Measures

1 grain = 0.0648 gram 1 grain = 0.0648 gram 1 grain = 0.0648 gram
1 ounce (oz) = 437.5 grains 1 carat = 0.2 gram = 3.086 grains 1 scruple = 20 grains

1 pound (Ib) = 16 ounces 1 pennyweight = 24 grains 1 dram = 3 scruples
1ton = 2000 pounds 1 troy ounce = 480 grains 1 apoth. ounce = 8 drams
llongton = 2240 pounds 1 troy pound = 12 troy ounces 1 apoth. pound = 12 ounces
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U.S. Customary System

TABLE 2.4 USCS Volumes (common abbreviations in parentheses)

Liquid Measures
1 tablespoon (thsp or T) = 3 teaspoons (tsp ort)

1 fluid ounce (fl 0z) = 2 tablespoons = 1.805in.*
1 cup (c) = 8 fluid ounces

1 pint (pt) = 16 fluid ounces = 28.88 in’
1 quart (qt) = 2pints = 57.75in.

1 gallon (gal) = 4 quarts

1 barrel of petroleum = 42 gallons

1 barrel of liquid = 31 gallons
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Dry Measures

lin.’

1

1 yd®

1 dry pint (pt)
1 dry quart (qt)
1 peck

1 bushel

1 cord

16.387 cm’

1728in.* = 7.48 gallons
27 i

33.60 in.’?

2 dry pints = 67.2in.’

8 dry quarts
4 pecks
128 ft’
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International Metric System

= The metric system was designed to

1. replace many customary units with a few
basic units.

2. simplify conversions through the use of a
decimal (base 10) system.

= The following are basic metric units:

meter (m) for length
kKilogram (kg) for mass
second (s) for time
liter (L) for volume
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Metric Conversions

TABLE 2.5 Common Metric Prefixes

Small Values Large Values
Prefix Abbrev. Value Prefix Abbrev. Value
deci d 107! (one-tenth) deca da 10! (ten)
centi o 102 (one-hundredth) hecto h 10* (hundred)
milli m 1077 (one-thousandth)  kilo k 10° (thousand)
micro m 107® (one-millionth) mega M 10° (million)
nano N 107 (one-billionth) giga G 107 (billion)
pico P 107" (one-trillionth) tera T 10" (trillion)

Note: The abbreviation for micro, w, is the Greek letter mu.

Moving between metric units requires shifting the decimal place
one to the right when going to the next smaller unit and one to the
left when going to the next larger unit.

(Example: 5.23 cm =52.3 mm)
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Metric-USCS Conversions

TABLE 2.6 USCS-Metric Conversions

USCS to Metric Metric to USCS
lin. = 2.540 cm lem = 0.3937 in.
1ft = 0.3048 m Im = 3.281t
1yd = 0.9144 m 1 m = 1.094vyd
I mi = 1.6093 km 1 km = 0.6214 mi
11b = 0.4536 kg 1kg = 2.2051b

1 floz = 29.574 mL 1 mL = 0.03381 fl oz
Lqt = 0.9464 L 1L = 1.057 qt
1 gal = 3.785L 1L = 0.2642 gal

How many square miles are in a square kilometer?
1km=0.6214mi Y (1km)?=(0.6214 mi)?
Y 1km2=0.3861 mi?
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Temperature Units

Three temperature scales are commonly used today.

Temperature Scale

212 °F 100 *C E 373.15 K E Water hails
32 ¢F 0eC 273,15 K _ .
Water lreezes
~459.67 °F ~273.15°C 0K \beolute 7ero
Fahrenheit Celsius Kelvin

A temperature of O K is the coldest possible
temperature, known as absolute zero.
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Temperature Conversions

The conversions are given in both words and with formulas
In which C, F, and K are Celsius, Fahrenheit, and Kelvin
temperatures, respectively.

To Convert from

Celsius to Fahrenheit

Fahrenheit to Celsius

Celsius to Kelvin

Kelvin to Celsius

Copyright © 2011 Pearson Education, Inc.

Conversion in
Words

Multiply by 1.8. Then
add 32.

Subtract 32. Then
divide by 1.8

Add 273.15.

Subtract 273.15

Conversion
Formula

F=18C+ 32

c-F=-32
1.8

K=C+ 273.15
C=K- 273.15
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Units of Energy and Power

= Energy is what makes matter move or heat up.
= International metric unit is the joule

= Power is the rate at which energy Is used.
= International metric unit is the watt

joule

S
= Akilowatt-hour is a unit of energy.

1watt=1

1 kilowatt-hour = 3.6 million joules
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Operating Cost of a Light Bulb

A utility company charges 12.5¢ per kilowatt-hour of
electricity. How much does it cost to keep a 75-watt
light bulb on for a week?

One watt = 1 joule/sec, so a 75-watt bulb uses
75 joules/sec. Find the number of joules used in a

week:

75 joule 7 days 24 hr 60 min 60 sec
x1 week x X X X ——
sec week  day hr min

= 45,360,000 joule
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Operating Cost of a Light Bulb

Convert this result to kilowatt-hours:

15,360,000 joule x——hoWAhoUr _ ) oo swatt-hour

3,600,000 joule

Now find the total cost:

12.6 kilowatt-hour x12.5 z =157.5¢

kilowatt-hour
~$1.58
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Units of Density and Concentration

Density describes compactness or crowding.

= Material density Is given in units of mass per unit
volume.
= €e.g., grams per cubic centimeter (g/cm3)

= Population density is given by the number of
people per unit area.
= e.g., people per square mile (people/mi?)

= Information density is given in units of mass per
unit volume.
= e.g., gigabytes per square inch (GB/in.?)
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Units of Density and Concentration

Concentration describes the amount of one
substance mixed with another.

= The concentration of an air pollutant is often
measured by the number of molecules of the
pollutant per million molecules of air.

= e.g., parts per million (ppm)

= Blood alcohol content (BAC) describes the
concentrati on of al coho

= e.g., grams of alcohol per 100 milliliters of
blood
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