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Career Connections Assignment B0

Unit Conversions, Rates and Percents – A Brief Contextual Review
This handout is intended for those students that have either placed directly into MATH030 or have not experienced the career connection series when taking MATH020. The purpose of this handout is to review a few of the prerequisite topics (i.e., skills that you are expected to possess by virtue of being in this class) in the context of the various Davenport University programs.
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:

· 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. 
Because different units don’t “cancel” each other out, rates are always written (or 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

· 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) 

The Relationship between Percents & Rates
It is fairly common for rates to be presented as percents as a convenience for the reader. In general, people have an easier time comprehending “a 13% increase in sales” than “sales increased at a rate of 0.13”; hence, percents are more common to everyday language. When you compute a rate, you get a number in decimal form, and then, if desired, you would convert it to percent form as you would any other decimal number.

Example #1: Rates as Percents

For a profitability analysis (as seen in ACCT202) of a company’s balance sheet, half of the values that you must compute are rates, but the expectation is that you will present them as percents. The dividend yield is one of these values; it is used to indicate the rate of return to common stockholders in terms of dividends. In an accounting textbook, the question will probably read, “Find the dividend yield” and the formula you will be given is:


[image: image3.wmf]stock

common

of

share

per

price

market

stock

common

of

share

per

dividend

yield

dividend

=


And they will also expect that you know to present the answer as a percent. However, all they are really asking you is, “What percent of the market price per share of common stock does the dividend per share of common stock represent?”

When rephrased, it is easy to identify the Market price per share of common stock as the base and the Dividend per share of common stock as the amount. Now, all that remains is to carry out the computation to determine the percent.

Because percents are so commonplace, it is important to not lose sight of the fact that they can be written as rates. Often, it is the rate form that will give you the insight on what will be required to solve a problem.

Example #2: Percents as Rates

A 15% alcohol solution means that there are 15 parts of pure alcohol per 100 parts solution. Also, when writing this in fractional form you may replace “parts” with a specific unit of measure (In particular, if a problem called for milliliters, you would probably use milliliters when writing the rate):
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Note that the same units are used in the numerator and denominator for each individual rate; however, there are cases where a dry substance may be dissolved in a liquid. In these cases we still must use equivalent units when expressing the rate (e.g., a gram is a dry unit equivalent of a milliliter, so for a 5% salt solution there would be 5 grams salt per 100 milliliters of solution).  
Unit Conversions 

Applications: There are many situations that require us to change units of measure: recipes, making comparisons (e.g., between feet and meters), converting currencies (e.g., dollars to yen), drug dose calculations, and more.
Multiplication by One: One, in addition to being the loneliest number, is the multiplicative identity for real numbers. All that means to us is that we can multiply any number by one and we get the same number.
Examples: 
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(Silly, but true!)

Why This Is Important: We are going to learn that we can write “1” in all sorts of creative ways. In doing so, we will see what is at the very heart of unit conversion. However, there is one final seemly obvious point to review: Anything divided by itself is equal to one (except zero). 
Examples: 
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(Still silly, but still true!
Equivalence & Creative Ways of writing “1”: An equivalence is an equation relating two quantities, such as: 12 inches = 1 foot. Because those two quantities are the same, if we divide either by the other we will get 1.
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( Now, we have a creative way to write “1.”

Absolute, Variable, and Approximate Equivalences:
An absolute equivalence represents an exact and unchanging relationship between two quantities (e.g., 1 ft will always be exactly the same as 12 in.)

A variable equivalence represents an exact relationship between two quantities within a particular context. (e.g., exchange rates between currencies vary over time, drug concentration per dose, etc.)

An approximate equivalence represents an accepted, unchanging estimate of the relationship between two quantities (e.g., 1 kg is and will always be about 2.2 lb, but for convenience we consider them equal.)

Unit Conversions:

If someone where to ask you to convert 2 hours into minutes, you would immediately reply, “120 minutes,” and you would probably do so without giving it much thought. What follows will formalize what you do intuitively; and by understanding the process, you will be able to do any conversion, intuitive or not.

Example 1:

Question: Convert 2 hours into minutes.

Solution: In order to do this, you need the equivalence between hours and minutes, namely: 1 hour = 60 minutes. (This is an absolute equivalence.)

Next, we need to write “1” in a way that is convenient – since we want to get rid of hours, we should put it on the bottom of the fraction so it will “cancel”.
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( Multiply by “1” in a way that is convenient
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( Carry out the multiplication and “cancel” hours
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( Done!

Definition: Our convenient way of writing “1” is known as a conversion factor. A conversion factor is an equivalence used to change the unit of measure on a quantity without altering its value. 
[Note: It is given the name conversion factor because (a) it is used to convert units – that’s the “conversion” part of the name - and (b) it is a “factor” because we use it as part of a multiplication.]

Example 2:

Question: Convert 198 pounds into kilograms.

Solution: In order to do this, you need the equivalence between pounds and kilograms: 2.2 pounds = 1 kilogram. (This is an approximate equivalence.)

Next, we need to write “1” in a way that is convenient – in order to get rid of pounds, we should put it on the bottom of the fraction so it will “cancel”.
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( Multiply by “1” in a way that is convenient
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( Carry out the multiplication and “cancel” pounds
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( Divide
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( Done!
Possible Complications: Sometimes we don’t have a readily available equivalence between two units. Because we can multiply by 1 repeatedly without changing the value of the original quantity, we are able to remedy this situation.
Example 3:

Question: Convert 2 years into hours.

Solution: Because we don’t have an equivalence for years and hours, we need to think of a “path” from years to hours made up of equivalences. 

We know: 1 year = 365 days and 1 day = 24 hours. So we can set up our first “1” to get rid of years and the second “1” to get rid of days.
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( Multiply by “1” in a way that is convenient
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( Multiply, “canceling” years and days
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( Finish multiplying
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( Done!
Example 4:

Question: Convert 55 miles per hour into feet per minute.

Solution: Again, we are going to need two separate equivalences in order to complete the conversion: 1 mile = 5280 feet and 1 hour = 60 minutes. So we can set up our first “1” to get rid of miles and the second “1” to get rid of hours (not that the order from left to right matters).
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( Multiply by “1” in a way that is convenient

[image: image29.wmf]min

60

1

1

1

5280

55

´

´

´

´

e

l

i

m

r

u

o

h

r

u

o

h

feet

s

e

l

i

m


( Multiply, “canceling” miles and hours
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( Finish multiplying
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( Divide
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( Done!
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