Converting measurement units with unit cancellation
We can use a method called “unit cancellation” to convert a variety of measurement units without having to memorize any math formulas. This works by using the relationship of one unit to another unit (for example, yards, feet, and inches). When working through a problem, always write the units next to the numbers you are working with. This will help you set up the units as ratios, and tells you which operation to use (multiplication or division) to solve the problem. (You can turn any whole number into a ratio by putting a 1 under it.)

Example: Convert 15 yards to inches, knowing that 1 yard = 3 feet, and 1 foot = 12 inches.

Start by writing the original measurement (15 yards) over 1. From there, we can use what we know to develop a path to reach our desired answer (15 yards expressed in inches). We know that there are 3 feet in a yard; this gives us our first ratio. We know that there are 12 inches in a foot; this gives us our second ratio. We now have our path:



Note that “yards” is present once on the top of a fraction and once on the bottom of a fraction. This is also true for “feet/foot”. This will allow us to cancel out yards and feet, leaving only “inches,” the unit we are solving for:



Now, we can solve the problem using multiplication. (Since we only have 1’s on the bottom of our fractions, we don’t need to do any division. Any number divided by 1 is the number itself.)



or, ignoring the 1’s in the fractions:



Example: Convert 2 miles to inches, knowing that 1 mile = 5,280 feet, and 1 foot = 12 inches.



Sometimes, you will need to use multiplication and division to find the answer.

Example: Convert 2 miles per hour to feet per second. 1 mile = 5,280 feet; 1 hour = 60 minutes; 1 minute = 60 seconds.

First, set up your ratios:



Next, cancel out all units that appear on both the top and bottom of any of the fractions:



That leaves feet and seconds, which is perfect because we want our answer to come out in feet per second. Now, we will multiply all the top numbers (numerators) together, and all the bottom numbers (denominators) together:



Finally, divide 10,560 feet by 3,600 seconds to find feet per second:




Practice
1. Convert 3 hours to seconds.
2. Convert 2.5 yards to inches.
3. Convert 14 miles to feet.
4. Convert 63,360 feet to miles.
5. Convert 1,160 yards to inches.



Answers
1. First, set up your ratios, as in the first equation below. Then cancel out units and do multiplication, as in the second equation below.



2. First, set up your ratios, as in the first equation below. Then cancel out units and do multiplication, as in the second equation below.



3. First, set up your ratios, as in the first equation below. Then cancel out units and do multiplication, as in the second equation below.



4. First, set up your ratios, as in the first equation below. Then cancel out units and do multiplication and division, as in the second equation below.



5. First, set up your ratios, as in the first equation below. Then cancel out units and do multiplication, as in the second equation below.





Other ways to use unit cancellation
Unit cancellation is also useful for other pesticide-related calculations. For example, a pesticide label may give the application rate as an amount per 1,000 square feet (sq. ft.) but you want to find the equivalent rate per acre:

Example: A label says to apply 3 ounces of pesticide per 1,000 sq. ft. How much pesticide do you need to treat 2.5 acres?

First, set up your ratios:



Next, cancel out all units that appear on both the top and bottom of a fraction:



With only ounces left, multiply the numerators together and the denominators together. Then divide the numerator by the denominator.



Or, a pesticide label may give the application rate as an amount per acre but you want to find the equivalent rate per 1,000 sq. ft. The following example show this, plus how you could convert the measurement unit given for the pesticide on the label to a unit more convenient for your needs, all at once.

Example: A label says to apply 3 quarts of pesticide per acre. How many fluid ounces (fl. oz.) do you need to treat 4,200 sq. ft.? 1 quart = 32 fluid ounces.

First, set up your ratios. Since we want our answer to end up being expressed in fl. oz., we will include the ratio of 32 fl. oz. to 1 quart, which will allow us to cancel out quarts and leave fl. oz. as the only unit remaining:



Next, cancel out all units that appear on both the top and bottom of a fraction:



With only fl. oz. left, multiply the numerators together and the denominators together. Then divide the numerator by the denominator.



When calibrating application equipment, you can use unit cancellation to convert nozzle output from fl. oz. per minute to gallons per minute.

Example: You collect 67 fl. oz. in one minute from the nozzles on your sprayer. How many gallons per minute is this? 1 gallon = 128 fl. oz.

First, set up your ratios:



Next, cancel out any units you can:



Multiply the numerators together and the denominators together. Then divide:



You can also use unit cancellation to determine how much area a tank load of spray mixture will cover if you know the capacity of the tank and the spray volume you plan to use.

Example: How many acres can you treat with a 300-gallon tank if the sprayer is set up to deliver 20 gallons per acre?






Practice
1. If you travel 440 feet in 30 seconds, what is your speed in miles per hour?
2. Your sprayer is calibrated to deliver a spray volume of 2.5 gallons per minute. It takes you 20 minutes to treat 1 acre. How many gallons per acre did you apply?
3. After spraying a 100-sq. ft. test area with a backpack sprayer, you must add 15 fl. oz. of water to refill the tank. At this application rate, how much liquid will you need to treat a 7,500-sq. ft. area?


Answers
1. First, set up your ratios, as in the first equation below. Then cancel out units and do multiplication and division, as in the second equation below.




2. First, set up your ratios, as in the first equation below. Then cancel out units and do multiplication, as in the second equation below.



3. First, set up your ratios, as in the first equation below. Then cancel out units and do multiplication and division, as in the second equation below.



