Davenport University

Prealgebra – Textbox #10

Evaluating Formulas
Definition: A formula is an equation that models a relationship.

Many students dread classes that have a quantitative element, such as accounting, finance, or physics. A comment often heard is that the formulas used in those classes are “scary looking” and “intimidating.” Well, the first step in demystifying formulas is to note that they are just the equation version of evaluate the expression problems (which are themselves just glorified order of operations problems). Yes, part of the reason formulas look scary is because they have a lot of letters in them, and sometimes they even have whole words in them in lieu of letters – So what? These letters or words are just waiting to be replaced by numbers, and once that happens the rest of the problem is just arithmetic! The example below demonstrates the similarity between these three types of problems.
	Type of Problem

	Order of Operations
	Evaluate the Expression
	Evaluate the Formula



	Questions

	Simplify
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Much of what you will be doing in your math courses is adding one or two more steps to a problem that you have already done many times before.
The basic process of evaluating formulas is as follows:

1) Identify the pieces (with the exception of the value you are finding, every other letter will be replaced by a number)
2) Using parentheses, plug in carefully (especially negative numbers!) 

3) Carry out the arithmetic according to the order of operations (don’t skip steps, write every piece of every step, and be very careful with the units)
4) Give the answer

Regarding the first and last steps - When you are in your accounting (or finance, or physics, etc.) class, you will focus more on the meanings of all these letters, when the formulas are appropriate, where to find the numbers you will be plugging into the formula, and how to interpret your results. Will that take some time, effort, and practice on your part to learn the context of the material? Yes! But here is the good news; those steps are not math-related. If you can master the basics of formula evaluation now, some of biggest reasons you feared those classes are no longer valid! Again, we’re not saying that these classes will suddenly be easy, but they will be easier.
Units of Measure:

When evaluating formulas it is important to pay close attention to the units of measure of the various components. Most questions will ask for a specific unit of measure (e.g., “How many milliliters…) and some formulas even require a specific unit of measure in order for the formula to work (e.g., time must be in years)

Units of measure can be treated like variables with regard to arithmetic.

· 2 feet + 3 feet = 5 feet (you can only add like units and the units remain the same)
· 2 feet x 3 feet = 6 feet2 (or 6 square feet)
· 6 feet ÷ 2 feet = 3 (units can “cancel”! This is necessary for unit conversion) 
Geometry Examples: Perimeter and Area of a Rectangle
The formulas: 
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Question 1: Find the perimeter of a rectangle with length 8cm and width 3cm.
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( Plug in the numbers
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( Carry out the multiplications
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( Add and you are done!

Question 2: Find the area of a rectangle with length 8cm and width 3cm.
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( Plug in the numbers

[image: image13.wmf]2

24

cm

A

=




( Carry out the multiplication and you are done!
Writing Rates:

Rates are typically given in abbreviated form (e.g., 10 mph or 10 miles per hour). When it comes time to “do the math” with rates, it is beneficial to write them in their full form so it is easier to see any unit cancellation that occurs while evaluating the formula 
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Math & Physics Example: Distance
The Formula: 
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Question: Find the distance traveled when:  
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( Plug in the numbers
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( Carry out the multiplication and “cancel” hours
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( Done!
Math & Finance Example (1): Simple Interest Earned
The Formula: 
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Question: Find the simple interest earned when: 
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( Plug in the numbers
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( Start multiplying
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( Finish multiplying and “cancel” years
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( Done!

Math & Finance Example (2): Future Value – Continuous Compounding
The Formula: 
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Question: Find the amount when: 
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( Plug in the numbers
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( Multiply exponents and “cancel” years
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( Raise e to the 0.18 power
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( Multiply
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( Round to the nearest penny
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( Done!

(Note: the equal sign “=” was replaced with the approximation sign “≈” because we used the decimal approximation of e.)

Future Value, Present Value, and Names of Variables in General:

It is not uncommon for different disciplines to identify the same items, or variables, using different names. In the last example, the amount (A) and principal (P), as they are called in most math texts, are known as future value (FV) and present value (PV) in most business texts. This is yet another reason your instructors stress conceptual understanding (i.e., what the formula does) over sheer memorization (i.e., what the formula is in terms of letters and operations) of topics. 

Accounting Example: Earning Per Share on Common Stock
(Warning – the below is tied for the biggest, ugliest accounting formula I could find in the ACCT201 textbook; it has as many, if not more, steps than any other formula in the text. Also, I’m even using a question right from the text.)
The Formula: 
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Where (in case you’re interested):
EPSCS is Earnings Per Share on Common Stock

NI is Net Income

PD is Preferred Dividends

SCSO is Shares of Common Stock Outstanding

Question: Find the earnings per share on common stock when: 
NI = $245,000; PD = $40,000, and SCSO = 50,000 shares
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( Plug in the numbers
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( Subtract, and then divide 
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( Done! (And this was the ugliest formula!)
Health Professions Example: Intravenous Flow Rate
The Formula: 
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Question: Find the Flow Rate when: 
Volume = 1000 mL; Time = 300 min, and Drop Factor = 10 gtt/mL
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( Plug in the numbers (careful with units!)
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( Multiply, “canceling” units as allowed
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( Divide to get the Flow Rate
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( Apply appropriate rule of rounding
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( In this case, round to the nearest integer
Name:








Date:




Exercises:
(#1 - #4) Can you add the following? If yes, add. If no, explain.
1) 
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(#5 - #7) Could the following ever be added? If no, explain. If yes, what would need to be done in order for them to be added?
5) 
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(#8 - #10) What is the unit of measure of the result? (You need not compute the numbers)
8) 
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(#11 - #15) Evaluate the formula using the given values.
11)
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 Find I when: P = 500, r = 0.08, and t = 5
12)
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; Find A when: P = 100, r = 0.03, and t = 2
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 Find EPSCS when: NI = 10000, PD = 2500, and SCSO = 2000
14) 
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Find FR when: V = 900, T = 180, and DF = 20
15) 
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 Find FV when: Pmt = 1000, r = 0.03, and t = 10
(#16 - #20) Evaluate the formula using the given values.

16)
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 Find A when: P = $9000, r = 5% per year, and t = 4 years
17) 
[image: image66.wmf]CL

CA

WC

-

=

 Find WC when: CA = $3,843,000 and CL = $1,960,000
18) 
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Find Flow Rate when: Volume = 1200 mL







Time = 400 min, and Drop Factor = 15 gtt/mL

19) 
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 Find $US when: E = 500 euros and CF = 1.2216 dollars per euro
20) 
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Find t when: A = $2000, P = $1000, and r = 10% per year
(Note: You are using the “ln” or “LN” button on your calculator correctly if: ln(2)≈0.69314718)
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