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Homework-1 
English => Metric Conversion 
Metric => English Conversion 

[based on the Chauffe & Jefferies (2007)] 
 

1-1. THE METRIC SYSTEM 
 
The French developed the Metric system during the 1790s. Unlike the "English" system, the 

metric system is based on multiples of 10. Smaller and larger units can be obtained simply by 

moving the decimal point - that is multiplying or dividing by 10.  For example, in the English 

system there are 12 inches in a foot (ft), but 3 ft in a yard, and 1760 yards in a mile. By contrast, 

in the Metric system there are 10 meters (m) to a decameter (dm), 10 dm to a hectometer (hm), 

and 10 hm to a kilometer (km). The convenience and regularity of the Metric system make it the 

standard system used in scientific research. 

 
The basic units of the Metric system are the meter for length, gram for mass (weight), liter for 

volume, and degree Celsius (OC) for temperature. These terms have been defined in terms of 

practical considerations. For example, one meter is equal to one ten millionth of the distance 

between the North Pole and the Equator. The gram is the mass of one cubic centimeter (which is 

one millionth of a cubic meter) of water at a temperature of 4°C. The liter is the volume of a 

cubic decimeter (which is one thousandth of a cubic meter). A degree Celsius is one-hundredth 

of the difference in temperature between the freezing and boiling points of water. The French 

also experimented with decimal time, developing two types of clocks; one with 10 hours in a day 

and the other with one 100 hours in a day, but neither was widely accepted and both were 

eventually abandoned. Thus, the Metric system and English system use the same divisions of 

time and angles. 

 
Because all parts of the Metric system use the same prefixes to indicate size, it is useful to learn 

them and their meanings (see Table 1). Some of these terms will be familiar to you because they 

are used to describe the size of computer memory. They are kilobyte (1000 bytes), megabyte (1 

million bytes) and gigabyte (1 billion bytes). You may be familiar with parts of these words, 
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because kilowatts (1000 watts) is used to describe electric power, and centipede (100 legs) and 

millipede (1000 legs) appears insect names. 

 
Table 1: Metric Prefixes and their Numerical Meanings 

Prefix                                   Size 
Giga  (G)                        1,000,000,000                                                  (1 billion)
mega (M)                              1,000,000                                                  (1 million)
kilo    (k)                                      1,000                                                 (1 thousand)
hecto  (h)                                        100                                                  (1 hundred)
deka  (da)                                         10                                                   (ten)
deci   (d)                                             0.1                                               (1 tenth)
centi  (c)                                             0.01                                             (1 hundredth)
milli  (m)                                            0.001                                          (1 thousandth)
micro (μ)                                            0.000001                                    (1 millionth)
nano  (n)                                             0.000000001                              (1 billionth)

 
Because the US continues to employ both the English and Metric systems of units, it is necessary 

to learn how to convert units in the English system to units in the Metric system and visa versa. 

This is the topic of Homework Assignment #1. 

 
There are two approaches to converting units in the English system to the Metric system (& visa 

versa): 

1) Use a web-based converter. Examples on how to do that follow. 

2) Use the conversion factor method, which is discussed in the Appendix.   

 
No matter what system you use to convert units in the English system to the Metric system (& 
visa versa), it is important to keep track of the units! 
 

WEB-BASED CONVERTER APPROACH 

Use the online converter at  https://www.calculator.net/conversion-calculator.html 
to walk through the following examples: 
(Note the abbreviations and precision used below). 

 
Example 1. Convert 15.7 miles into kilometers  

a. Select the Length tab. 
b. Select Mile in the left-hand drop-down list (DDL).  
c. Select Kilometer in the right-hand DDL. 
d. Enter 15.7 in the “From:” box. 
e. The answer 25.266795 Kilometers (or km) shows up in the “To:” box. 

  Note: This answer has too many numbers beyond the decimal - too much precision! 
f. The better answer should be 15.7 miles = 25.27 km.  
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Example 2. Convert 8.54 miles into centimeters . 
  

a. Select the Length tab. 
b. Select Mile in the left-hand drop-down list (DDL)  
c. Select Centimeter in the right-hand DDL. 
d. Enter 8.54 in the “From:” box. 
e. The answer 1374384.9 Centimeters (or cm) shows up in the “To:” box. 
f. The better answer is 8.54 miles = 1,374,000 cm 

Note: This answer was rounded down at the hundreds! 
 
 

Example 3. Convert 16 kilometers into inches. 
 

a. Select the Length tab. 
b. Select Kilometer in the left-hand drop-down list (DDL)  
c. Select Inch in the right-hand DDL. 
d. Enter 16 in the “From:” box. 
e. The answer 629921.25984 Inches (or in) shows up in the “To:” box. 

Note: This answer has too many numbers beyond the decimal - too much precision! 
f. The better answer is 16 km = 630,000 in. 

Note: This answer was rounded up at the hundreds! 
 

Example 4. Convert 1.245 cubic feet (ft3) into liters (L). 
 

a. Select the Volume tab. 
b. Select Cubit Foot in the left-hand drop-down list (DDL)  
c. Select Liter in the right-hand DDL. 
d. Enter 1.245 in the “From:” box. 
e. The answer 35.254474007 Liters (or L) shows up in the “To:” box. 

Note: This answer has too many numbers beyond the decimal - too much precision! 
f. The better answer is 1.245 ft3 = 35.254 L. 

  
 
 

 
Remember 

 
The conversion factor method is easy, as long as you always multiply by the factor that will 
allow you to cancel out units, so that you end up with the unit(s) you want in your answer.   
 

You must ALWAYS include the units. 
No naked numbers! 

 
“Units are your friends” 
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APPENDIX: Conversion Factor Method 
 

CONVERSION  FACTOR APPROACH 

The following examples show how to use the conversion factor method to convert units for a 

few different cases.   

 
Example 1. Convert 15.7 miles into kilometers  
  (Note the abbreviations used below). 
 
a. From Table 2 we find that 1 mi = 1.609 km. 
b. We start with miles, but want to end with kilometers: 
c. Thus you multiply 15.7 mi x 1.609 km 
        1 mi 
d. Canceling out miles (mi), you multiply 15.7 x 1.609 km = 25.26 km 
 
 
Example 2. Convert 8.54 miles into centimeters . 
 

From Example 1, we know that to convert miles to kilometers we multiply the number of 
miles by the conversion factor 1.609 km. 

                                                1 mi 
 
The conversion from kilometers to centimeters is similar as follows.   
 
a. From Table 2 we also find that 1 km = 1000 m AND 1 m = 100 cm. 
b. First convert 8.54 miles into kilometers as in Example 1 (canceling out the miles) 
  8.54 mi x 1.609 km = 13.74086 km 
                 1 mi 
c. Now convert 13.74086 km to meters, using the conversion factor 1 km = 1000m 
 13.74086 km x 1000 m = 13,740.86 m 
       1 km 
 [Note placement of conversion factor to cancel out the km.] 
 
d. Finally, convert 13,740.86 m to centimeters, using the conversion factor 1m = 100 cm 
  13,740.86 m x 100 cm = 1,374,086 cm 
      1 m 
 [Note placement of conversion factor to cancel out the meters.] 
 
e. If you want, you can do all three operations at once, as long as you keep track of the units so 
that they cancel out and give you what you want in the end. 
 
 8.54 mi x 1.609 km x 1000 m x 100 cm = 1,374,086 cm. 
           1 mi 1 km      1 m 
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Example 3. Convert 16 kilometers into inches. 
 
a. From Table 2 we know:    1 km = 0.6214 mi 
     1 mi = 5280 ft 
        1 ft = 12 in 
b. First convert 16 kilometers to miles: 
  16 km x 0.6214 mi  = 9.9424 mi 
                    1 km 
 
c. Now convert 9.9424 miles to feet: 
 9.924 mi x 5280 feet = 52,398.72 ft 
          1 mi 
d. Finally, convert 52,398.72 feet to inches: 
 52,398.72 ft x 12 in = 628,784.64 in 
   1 ft 
e. Or you can do it all at once, if you are catching on! 
 
 16 km x 0.6214 mi x 5280 ft x 12 in = 628,784.64 in 
        1 km 1 mi  1 ft 
 
 
Example 4. Convert 1.245 cubic feet (ft3) into liters (L). 
 
a. From Table 2 we know:   1 ft3 = 1728 in3  1 in3 = 16.39 cm3   

1 cm3 = 1 ml  1 L = 1000 ml 
 
b. This time, we are going to do all the operations at once.  But you can do them one at a time, if 
you wish. 
 
 1.245 ft3 x 1728 in3  x 16.39 cm3 x 1 ml   x    1 L _ = 35.26 L. 
         1 ft3 1 in3     1cm3         1000ml 
 
Alternative Option 
c. Most conversions can have multiple approaches, here’s another way to convert Example 4. 
 
d. From Table 2 we know:    1 ft3 = 7.48 gal  1 gal = 4 qt 
    1 L = 1.057 qt 
  
 1.245 ft3 x 7.48 gal x  4 qt   x    1 L    = 35.24 L 
          1 ft3       1 gal     1.057qt 
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Table 2: Conversion Tables for Metric and English Systems 
 

LINEAR MEASUREMENTS 
English 

12 inches = 1 foot 
3 feet = 1 yard = 36 inches 

1 miles = 1760 yards =5280 feet 
 

Metric 
1 micron = 0.001 millimeter 

10 millimeters = 1 centimeter 
100 centimeters = 1 meter 
1000 meters = 1 kilometer 

 
AREA MEASUREMENTS 

English 
1 square foot = 144 square inches 

1 square yard = 9 square feet 
1 square mile = 27,878,400 square feet 

Metric 
1 square meter = 10,000 square centimeters 

1 square kilometers = 1,000,000 square meters 

 
VOLUMETRIC MEASUREMENTS 

English 
1 quart = 2 pints =57.75 cubic inches 
4 quarts = 1 gallon = 231 cubic inches 

1 cubic foot = 1728 cubic inches = 7.48 gallons 
1 cubic yard = 27 cubic feet = 201.97 gallons 

1 cubic inch = 0.554 fluid ounce 

Metric 
1 liter = 1000 millimeters = 0.001 cubic meters 

1 milliliter = 1 cubic centimeter 
1 cubic meter = 1,000,000 cubic centimeters 

 

WEIGHT and MASS 
English 

1 pound = 16 ounces 
1 ton = 2000 pound 

 
Metric 

1000 grams = 1 kilogram 
1000 kilograms = 1 metric ton 

 

TIME DIVISIONS 
60 seconds (sec) = 1 minutes (min) 

60 minutes = 1 hour (hr) 
24 hours = 1 day 

 
ANGULAR DIVISIONS* 

60 seconds (“ or sec) = 1 minutes (‘ or min) 
60 minutes = 1 degree (°) 

*Note: Angular divisions of second and minute are not related to the time units of seconds and minutes 
 

ENGLISH → METRIC CONVERSION 
Linear 

1 inch (in) = 2.54 centimeters (cm) 
1 foot (ft) = 0.3048 meter (m) 

1 yard (yd) = 0.9144 meter (m) 
1 mile (mi) = 1.609 kilometers (km) 

Area 
1 square inch (in2) = 6.452 square centimeters (cm2) 

1 square foot (ft2) = 0.0929 square meters (m2) 
1 square yard (yd2) = 0.836 square meter (m2) 
1 square mile (mi2) = 2.59 square kilometers 

 

Volume 
1 cubic inch(in3) = 16.39 cubic centimeters (cm3) 

1 cubic foot (ft3) = 0.0283 cubic meter (m3) 
1 cubic yard (yd3) = 0.7646 cubic meter (m3) 

1 quart (liquid) = 0.946 liter (l) 
1 gallon (US) = 0.003785 cubic meter (m3) 

Weight and Mass 
1 pound (lb) = 0.4536 kilograms (kg) 

1 ton = 907.2 kilograms (kg) 

METRIC → ENGLISH CONVERSION 
 

Linear 
1 millimeter (mm) = 0.0394 inch (in) 
1 centimeter (cm) = 0.394 inch (in) 

1 meter (m) = 3.281 feet (ft) = 1.904 yards (yd) 
1 kilometer (km) = 0.6214 mile (mi) 

Area 
1 square centimeter (cm2) = 0.16 square inch (in2) 

1 square meter (m2) = 10.764 square feet (ft2) 
1 square kilometer (km2) = 0.3861 square mile mi2) 

 

Volume 
1 cubic centimeter (cm3) = 0.061 cubic inch (in3) 

1 cubic meter (m3) = 35.3 cubic feet (ft3) 
1 liter (l) = 1.057 quarts (qt) 

1 cubic meter (m3) = 264.2 gallons (gal) 
 

Weight and Mass 
1 kilogram (kg) = 202 pounds (lbs) 

1 ton = 2205 pounds (l) 
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EXERCISE: CONVERSION OF UNITS    NAME      
 

Convert each of the following quantities into those with the units that are requested. 
 

(For those seeking Extra Credit, we have made room to SHOW YOUR WORK!) 
 
 
a. Earth's circumference:  24,900 mi _________________km ___________________ m  
 
 
 
 
 
 
 
 
 
b. Equatorial diameter:  12,756 km ________________mi ______________________ft 
 
 
 
 
 
 
 
 
 
c. Ocean depth of 36,198 ft _____________________m _______________________ km 
 
 
 
 
 
 
 
 
 
d. Highest point on Earth:  8,847 m ________________ km _____________________ ft 
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Exercise 1, cont. 
 
e. Wind speed of 30 mi/h _____________________ km/hr _________________ m/hr 
 
 
 
 
 
 
 
f. Density of 60 lbs/ft3_________________________ kg/m3 _____________________ g/cm3 
 
 
 
 
 
 
 

g. Speed of Earth's equatorial rotation:   460 m/sec _______________________ mi/hr  
 
                _______________________ km/hr 
 
 
 
 
 
 
 
h. Discharge of the Mississippi River:   61,000 ft3/sec _______________________ m3/sec 
   
        ________________________ L/sec 
 
 
 
 
 
 
i. An area of 2,500 mi2  _____________   km2 __________________________ m2 
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Exercise 1, cont. 
 
j. Mean density of Earth:  5.522 g/cm3_______________________ lbs/ft3  
 

       ___________________ kg/m3 
 
 
 
 
 
 
 
 
k. a 10 L container _______________________ Gal __________________ in3 

 
 
 
 
 
 
 
 
l. a 55 gallon drum of oil____________________ ft3 __________________liters 

 
 
 
 
 


