Sect 8.3 - U.S. Units of Measurement

In this section, we will be working with the U.S. system of measurement
and converting between various units. To convert from one unit to another
unit, we will use unit conversion factors. To form a unit conversion factor,
we start with a conversion fact (i.e., 1 ft = 12 in) and divide both sides by
the value on one side of the conversion fact. If we use 1 ft = 12 in, we can
divide both sides by 12 in to get:
1ft=12in
12in 12in
1t _

12in
Notice that %tn is the same as one, so if we needed to convert 48 in into ft,

we can multiply 48 in by this unit conversion factor. It does not change the
value of 48 in since we are multiply by a form of one:

. . _ 48in _ 1ft _ 48w _ 1ft _ 48 . _
48in=48ine1 = 7 012in— ; 012m—ﬁft—4ft.

Notice that the inches divide out. We always set-up our unit conversion

factors so that the units we are converting from divide out. So, if we had to
convert from ft to in, we would use %‘ so that the ft would divide out,
leaving our answer in inches. Here are some common conversions within

the U.S. system of measurement:

length weight volume other
12 in =1 ft 160z=11Ib 8floz=1c 1 acre = 43,560 ft2
3ft=1yd 2,000lb=1ton 2c=1pt 640 acres = 1 mi2
5280 ft = 1 mi 4c=2pt=1qt 144 in®=1 ft?

4 qt =1 gal 9 ft2 = 1 yd2

1gal=231in3 273 =1yd3

Convert each unit as indicated:

Ex. 1 Convert 10.5ydto __ ft
Solution:
Since 1 yd = 3 ft, we want to write our unit conversion factor with
1 yd on the bottom:

105yd_ 3ft _ 105y 3ft _ 315
= [ ] = [ ] =
10.5yd T 1yd T o

ft =31.5ft
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2 Convert 177408 in to mi
Solution:
First use 12 in = 1 ft to convert the inches to feet:

177408 in = 177408in o 1fj[ — 177408ft = 14,784 ft
1 12in 12

Now, use 5280 ft = 1 mi to convert 14,784 ft into mi:

_ 14784ft _ 1mi _ 14784 . _ .
14,784 ft = T o807 - 5280 mi = 2.8 mi.

3 Convert4.8tonto __Ib
Solution:
Use 1 ton = 2000 Ib to convert the tons to Ibs:

4.8 ton = 281on 4 2000b _ o564 1.
1 1ton

$9.12 to $

4 Convert
Ib 0z

Solution:

Use 1 Ib = 16 oz to convert the Ib to 0z. When writing the unit
conversion factor, the 1 Ib goes on top so that the Ibs divide out:

$9.12 _ $912 _ 1b _ $9.12 _ $0.57
Ib Ib 160z 160z oz

5 Convert 85 gt to gal
Solution:

Use 4 qt = 1 gal to convert the qt to gal:

85 qt = T-f—;' = 2 gal=21.25gal

$2.45 to $

6 Convert )
pt floz
Solution:

First, use 1 pt = 2 c to convert ptto c:
$245 _ $245 1pt _ $245 _ $1.225
pt pt 2c 2c c

Now, use 1 ¢ = 8 fl oz to convert c to fl oz.
$1225 _ $1.225 & 1c _ $1.225 _ $0.153125 _ $0.15

C C 8floz  8floz floz T

9.27
¥ — to ¥ >
yd ft

7 Convert

Solution:

$9.27 yd? _ $9.27 _ $1.03

Use 9 ft* = 1 yd? to convert ft? to yd?: =
y y yd?>  9ft? oft2

ft2
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