Davenport University

MATH020P – Textbox #11

TRANSLATING EXPRESSIONS
Your success in applying math skills to other classes, career, and life in general is dependent on how well you can translate relationships between verbal and variable form (or, in simpler terms, translate between English and math)  
The first step in translating is recognizing the keywords for the standard operations. Generally speaking, variable expressions are translated in the order that they are written verbally.  The notable exceptions are ‘more than’ and ‘less than’.

	Addition
	Keywords
	Verbal Example
	Variable Translation

	
	The sum of
	the sum of x and 7
	x+7

	
	increased by
	z increased by 8
	z+8

	
	The total of
	the total of d and 12
	d+12

	
	more than
	5 more than y
	y+5


	Subtraction


	Keywords
	Verbal Example
	Variable Translation

	
	decreased by
	9 decreased by x
	9-x

	
	the difference between
	the difference between y and 5
	y-5

	
	minus
	z minus 2
	z-2

	
	less than
	10 less than g
	g-10


	Multiplication


	Keywords
	Verbal Example
	Variable Translation

	
	times
	5 times x
	5x

	
	the product of
	the product of 7 and z
	7z

	
	of
	two-thirds of n
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	twice
	twice b
	2b


	Division
	Keywords
	Verbal Example
	Variable Translation

	
	divided by
	8 divided by x
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	the quotient of
	the quotient of z and 12
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	half of
	half of y
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	Exponents


	Keywords
	Verbal Example
	Variable Translation

	
	the square of
	the square of x
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	the second power of
	the second power of y
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	the cube of
	the cube of z
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	to the fourth power
	w to the fourth power
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A quick note, variable expressions translate as fragments; equations (and inequalities) translate as sentences.

Translating expressions with multiple operations
When translating multiple operations from variable to verbal form, keep in mind:

1. The order of operations – Is every number/variable associated with the correct operation?  For example, if you want an addition to be done before a multiplication then you must build in a separation.  A simple way to replace a parenthesis is to use a comma. 

[e.g., 3(x+2) can be written as ‘the sum of x and two, multiplied by three.’  But be careful, if the comma was omitted then most people would read that as x + 2(3) or x + 6.]
2. The reader – Will they be able to translate back to variable form correctly and with relative ease?  Although ‘the product of three and the sum of x and two’ is another correct translation of the above example, the original translation explicitly separates the two operations.
3. The English language – There are many ways to describe any operation.  If your first try at translating is clear and concise, fantastic; otherwise try another phrasing (Remember, writing is a process - regardless of the subject matter – revisions are normal and expected.) 
Applications
1. Label everything in full detail (Always include units!) this includes defining any variables used.  The reason most people struggle with this is because they don’t list things out in complete detail. 
2. Sometimes operations are not explicitly stated.  Listed below are common examples of implicitly defined operations 
a. Rates are multiplied by quantities (note: the quantity must be same as the denominator unit of the rate)

(e.g., cost per unit will multiply units, $ per hour will multiply hours)

b. Cash & coin denominations are rates
(e.g., dimes are ten-cents per coin)
c. After removing a quantity from the total, the remaining amount (the ‘leftover’) is the difference of the total and the amount removed. 

(e.g., If Bob removes g gallons of oil from a 50 gallon barrel of oil, then the remaining quantity of oil is 50 – g gallons.)
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Exercises:
Part 1 - Translate from verbal to variable form.

1. The sum of x and seven
2. The product of z and four

3. w raised to the fifth power

4. six less than p

5. the total of five and f

6. z divided by four
7. three-sevenths of k

8. the product of eight and the sum of x and two

9. the sum of eight times x and two

10.  seven divided by the sum of x and y 
Part 2 - Translate from variable to verbal form.

11.  j – 4

12.  5t

13.  8 ÷ x
14. 8 – (x + 6)
15.  (r – 8 ) ÷ 3 
16.  ⅜k
Part 3 – Applications 

Define all variables before use (e.g., Let ‘Q’ be the number of quarters)
17.  Write an expression representing the weekly earnings of a person making nine dollars per hour.

18.  A car is traveling at twice the speed of a train.  Express the speed of the car in terms of the speed of the train.
19.  A person invests $1000 more in stocks than in bonds.  Express the amount of money invested in stocks in terms of the amount of money invested in bonds.
20.  The amount of money a person invests in stocks is $250 less than twice their investment in bonds.  Express the amount of money invested in stocks in terms of the amount of money invested in bonds.
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