Determining the amount of liquid pesticide product you need
We will look at two ways to determine the amount of liquid pesticide product you need for a given application: cross multiplication and unit cancellation.
Cross multiplication
Example: The label of a liquid fungicide says to apply it at a rate of 10 fluid ounces (fl. oz.) per acre. How many fl. oz. of the fungicide do you need to treat 45 acres?

To solve this problem with cross multiplication, set up two ratios, separated by and equal sign (=). We are using two units in this problem, fl. oz. and acres. When setting up your ratios, make sure that fl. oz. is on the top of both ratios or the bottom of both ratios. Same for acres. You could write the ratios as either:



or



The letter “Q” stands for the unknown fl. oz. of fungicide needed for 45 acres. We will solve for “Q” to find our answer.

Cross multiply the two ratios:



This gives us the following:



After we do the multiplication, we end up with:




Practice
1. The label of a liquid insecticide says to apply it at a rate of 10 fl. oz. per 1,000 square feet (sq. ft.). How many fl. oz. of the insecticide do you need to treat 10,000 sq. ft.?
2. The label of a liquid herbicide says to apply it at a rate of 0.5 gallons per acre. How many gallons of the herbicide do you need to treat 200 acres?


Answers
1. First, set up your two ratios, as in the first equation below. Then cross multiply, as in the second and third equations below. Lastly, solve for “Q,” as in the third, fourth, fifth, and sixth equations below.







2. First, set up your two ratios, as in the first equation below. Then cross multiply, as in the second and third equations below. Lastly, solve for “Q,” as in the third and fourth equations below.







Unit cancellation
Example: The label of a liquid fungicide says to apply it at a rate of 10 fl. oz. per acre. How many fl. oz. of the fungicide do you need to treat 45 acres?

To solve this problem with unit cancellation, start by writing the original ratio given (10 fl.. oz. for every 1 acre). Then, write a multiplication sign (x) followed by another ratio. This second ratio should include the unit from the bottom of the first ratio (its denominator) in its top portion (its numerator).



Note that “acre/acres” is present once on the top of a fraction and once on the bottom of a fraction. This will allow us to cancel out “acre/acres”, leaving only “fl. oz.,” 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. If a number other than 1 is in the denominator, we would need to use division to solve the problem.)



Or, ignoring the 1’s in the fractions:



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

Example: The label of a liquid insecticide says to apply it at a rate of 12 fl. oz. per 1,000 sq. ft. How many gallons do you need to treat 10,000 sq. ft.? 1 gallon = 128 fl. oz.

First, set up your ratios:



Note that we added the ratio of 1 gallon to 128 fl. oz. This will allow us to easily solve for gallons instead of fl. oz. Next, cancel out all units that appear on both the top and bottom of any of the fractions:



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



Finally, divide 120,000 gallons by 128,000 to find the gallons of insecticide you need to treat 10,000 sq. ft.:


Practice
1. The label says to apply 20 fl. oz. of product per acre. How many fl. oz. do you need to treat 4,356 sq. ft.?
2. The label says to apply 8 fl. oz. of product per acre. How many gallons do you need to treat 15 acres?


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. Lastly, do division, as in the third equation below.




2. 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.



