Davenport University

MATH020P – Textbox #16


Understanding Rates
Ratios and rates are often confused since they are both comparisons of two quantities. What separates rates from ratios is the nature of the units of these quantities:

· When the units are the same, it is called a ratio. 
· When the units are different, it is called a rate. 
Is this just a semantic difference? For the most part, yes, however there is a difference in how these are treated in the context of a problem (Seriously, if it didn’t matter at all then there would be only one name for both and you wouldn’t be reading this right now). 
Because different units don’t “cancel” each other out, rates are always communicated (e.g., written, spoken) with their units. Normally they are phrased using “for each/every” or “per” between the units. Also, rates are only written in numeric form (i.e., unlike ratios, we can’t also write these as two numbers separated with a colon or the word “to”).

Examples of rates:
· 
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( “Twenty miles for every five hours”
· 
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( “There are eight seats for each row” or “There are eight seats per row”
The second example above is also an example of what is called a unit rate. Unit rates are rates where the denominator is one. There are several occasions when it makes sense to rewrite a rate as a unit rate:
1. The rate is normally written in this form 

· Price of gas: $2.85 per gallon

· Speed/Velocity: 55 miles per hour (mph)

· Flow Rate: 10 drops per milliliter (gtt/mL)

· Drop Factor: 20 drops per minute (gtt/min)
· Data Transfer Speed: 1.544 megabits per second (MBps)
· Earnings per Share: $6.85 per share

2. For comparing several rates

· Which is a better value: $3.79 for 12 pieces or $4.19 for 14 for pieces?
3. As a convenience to expedite calculations
· Currency Conversion Factors: 0.7801 USD per Euro (USD/EUR)
· Unit Conversion Factors: 2.2 pounds per kilogram (lb/kg)
(Note: A factor is a quantity to be multiplied and many rates are called factors. This should indicate to us that multiplication will be used extensively in problems that include rates) 
Example #1: Write 11 people in two cars as a rate.
The first quantity given (11 people) will be the numerator and the second quantity given (2 cars) will be in the denominator.
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( Write the fraction and you are done!
Given that rates are fractions, what follows should not come as a surprise to you.
Example #2: Write 30 cities in 20 days as a rate in simplest form.
The first quantity given (30 cities) will be the numerator and the second quantity given (20 days) will be in the denominator.
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( Write the fraction, but the fraction can be simplified.
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( Factor the numerator and denominator, remove common factors
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( Simplest form just means that you must simplify the fraction.
Example #3: Write 250 dollars for 10 hours as a unit rate
The first quantity given (250 dollars) will be the numerator and the second quantity given (10 hours) will be in the denominator.
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( Write the fraction
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( Carry out the division on the numbers
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( Write the quotient with the units.
(Or $25 per hour)


Recommended Practice Exercises:   

You can find the selected exercises below in your Essentials of Prealgebra text.
Rate Exercises: Chapter 7.2 (p. 276) #1 - #9 odd

Unit Rate Exercises: Chapter 7.2 (p. 276) #17 - #23 odd

Name:








Date:



Exercises: (#1 - #4) Write the following as rates in simplest form
1) 4 computers for 12 people
2) 350 miles for 15 gallons
3) 15 gallons for 350 miles
4) 300 students to 35 instructors
(#5 - #10) Write the following as unit rates

5) Your text has 410 pages for 11 chapters
6) A job pays $39,000 for 52 weeks
7) A 3.6 megabyte (MB) file downloads in 12 seconds (s)
8) A Dilantin Elixir (a seizure control drug) is labeled 125 milligrams (mg) per 5 milliliters (mL)
9) A Vistaril oral suspension (an anti-anxiety drug) is labeled 25 mg per 5 mL
10) A company has $150,000,000 in net earnings to 2,800,000 shares outstanding
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