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Translating Verbal Expressions into Variable Expressions

( = the number or variable expression that appears FIRST.

( = the number or variable expression that appears SECOND.

Table 1. Translating verbal expressions into variable Expressions

	Operation
	Verbal Expression
	Example Verbal Expression
	Variable Expression

	Addition
	more than
	( more than (
	( ( (

	Symbol: (
	added to
	( added to (
	( ( (

	
	the sum of
	the sum of ( and (
	( ( (

	
	the total of
	the total of ( and (
	( ( (

	
	increased by
	( increased by (
	( ( (

	
	
	
	

	Subtraction
	less than
	( less than (
	( ( (

	Symbol: (
	subtracted from
	( subtracted from (
	( ( (

	
	the difference between
	the difference between ( and (
	( ( (

	
	minus
	( minus (
	( ( (

	
	decreased by
	( decreased by (
	( ( (

	
	
	
	

	Multiplication
	times
	( times (
	( ( (

	Symbol: (
	the product of
	the product of ( and (
	( ( (

	
	multiplied by
	( multiplied by (
	( ( (

	
	of
	( of
	( (

	
	twice
	twice (
	2 ( (

	
	
	
	

	Division
	divided by
	( divided by (
	( / (

	Symbol: ___
	the quotient of

	the quotient of
( and (
	( / (

	
	the ratio of
	the ratio of ( and (
	( / (

	
	
	
	

	Exponents, or
	the square of
	the square of (
	(2

	Power
	the second power of
	the second power of (
	(2

	
	the cube of
	the cube of (
	(3

	
	the third power of
	the third power of (
	(3

	
	the fourth power of
	the fourth power of (
	(4

	
	the fifth power of
	the fifth power of (
	(5





Translating Simple Verbal Expressions into Algebraic Expressions

A simple verbal expression is any verbal expression that contains exactly one of the Verbal Expressions in the table above, where the ( and ( are either numbers or a variable.

Examples for each type of word phrase are given in the Section of you book titled “Verbal Expressions and Variable Expressions.”

· For MTH 099, refer to Section 2.3, page 67

· For MTH 125, refer to Section 1.4, page 37

Table 2. Translating simple verbal expressions involving numbers into variable Expressions

	Operation
	Verbal Expression
	Example Verbal Expression
	Variable Expression

	Addition
	more than
	2 more than (5
	(5 ( 2

	Symbol: (
	added to
	(7 added to 0
	0 ( ((7)

	
	the sum of
	the sum of 5 and (4
	5 ( ((4)

	
	the total of
	the total of 32 and 28
	32 ( 28

	
	increased by
	(1 increased by 100
	(1 ( 100

	Subtraction
	less than
	(2 less than 9
	9 ( ((2)

	Symbol: (
	subtracted from
	0 subtracted from 15
	15 ( 0

	
	the difference between
	the difference between 6 and 3
	6 ( 3

	
	minus
	53 minus (27
	53 ( ((27)

	
	decreased by
	(17 decreased by 42
	(17 ( 42

	Multiplication
	times
	6 times (3
	6 ( ((3)

	Symbol: (
	the product of
	the product of (56 and 10
	(56 ( 10

	
	multiplied by
	5 multiplied by 8
	5 ( 8

	
	of
	20% of
	0.20 (

	
	one-half of
	1/2 of
	1/2 (

	
	twice
	twice 8
	2 ( 8

	Division
	divided by
	36 divided by (6
	36 / (6

	Symbol: ___
	the quotient of

	the quotient of
(45 and 9
	(45 / 9

	
	the ratio of
	the ratio of 2 and 7
	2 / 7

	Exponents, or
	the square of
	the square of 5
	52

	Power
	the second power of
	the second power of (5
	((5)2

	
	the cube of
	the cube of 2
	23

	
	the third power of
	the third power of (2
	((2)3

	
	the fourth power of
	the fourth power of 10
	104

	
	the fifth power of
	the fifth power of (4
	((4)5


Table 3. Translating simple verbal expressions involving variables and numbers into variable Expressions

· For MTH 099, refer to Section 2.3, page 67

· For MTH 125, refer to Section 1.4, page 37

Translating Complex Verbal Expressions into Algebraic Expressions

A complex verbal expression is any verbal expression that contains two or more of the Verbal Expressions in the Tables 1 and 2 above.

Example 1: Let’s translate the following verbal expression into an algebraic variable expression.


the quotient of 7 less than b and 15

STEP 1. Take the first verbal expression that you see and underline it.  Then put what is not underlined in parentheses.  Determine what operation is associated with the verbal expression underlined.
the quotient of ( 7 less than b and 15 )

Operation: Division

STEP 2.  If the operation is Addition, Subtraction, Multiplication, or division, then determine which part of the verbal expression is the ( and which part is the (.  Note that some verbal expressions of the form “ … of” have the keyword “and” in it.  Underline the and to associate it with the verbal expression of the form “ … of”. 
the quotient of ( 7 less than b and 15 )




( = 7 less than b    ( = 15
STEP 2A.  (Not always performed) If more than one “and” appears within the parenthesis, look for another verbal expression of the form “… of” within the parenthesis.  Repeat the process of STEP 1 and STEP 2.

STEP 3.  Place parentheses around the verbal expressions associated with the ( and (, unless those expressions are just a variable or number.
the quotient of ( (7 less than b) and 15 )

STEP 4.  Translate the verbal expressions for the ( and ( into variable expressions using Tables 1 and 2 above.  Usually these verbal expressions are simple verbal expression. For any verbal expression that is not simple, repeat STEPS 1 and 2 above.
the quotient of ( (7 less than b) and 15 )

Translates to
the quotient of ( (b ( 7) and 15 )

STEP 5.  Translate the first verbal expression into a variable expression using Tables 1 and 2 above.  Replace the “and” with the appropriate operation for verbal expressions of the form “ … of”.
 ( (b ( 7) / 15 )

STEP 6.  If the operation is Addition, Subtraction, Multiplication, or Division, then you drop the outermost set of parentheses.  Also, you may drop the parentheses on any variable or number that is not being raised to a power.
(b ( 7) / 15 

Example 2: Let’s translate the following verbal expression into an algebraic variable expression.


the sum of three-fourths of n and 12

STEP 1. the sum of ( three-fourths of n and 12 ) 

Operation: Addition

STEP 2.  the sum of ( three-fourths of n and 12 ) 


     ( = three-fourths of n    ( = 12
STEP 3.  the sum of ( (three-fourths of n) and 12 )
STEP 4.  the sum of ( (three-fourths of n) and 12 ) Translates to

the sum of ( (3/4 n) and 12 )

STEP 5.  ( (3/4 n) + 15 )
STEP 6.  (3/4 n) + 15
Example 3: Let’s translate the following verbal expression into an algebraic variable expression.


the product of t and the sum of t and 12

STEP 1. the product of ( t and the sum of t and 12 ) 

Operation: Multiplication

STEP 2.  the product of ( t and the sum of t and 12 ) 
Note that inside the parenthesis, we have 2 occurrences of the keyword “and”.  The problem is to determine which “and” goes with the outside phrase of “the product of”?  In these situations, we need to use STEP 2A.

STEP 2A.  (Not always performed) If more than one “and” appears within the parenthesis, look for another verbal expression of the form “… of” within the parenthesis.  Repeat the process of STEP 1 and STEP 2.

Looking inside the parentheses, we see that the phrase “t and the sum of t and 12” contains the words “the sum of”.  So the second and belongs to the words “the sum of”.  and


“t and the sum of t and 12” we now know that this English phrase is translated as


t and the sum of ( t and 12 )

        ( = t     ( = the sum of ( t and 12 )
Translating the (, we have ( = t + 12.  Putting this all together, we have
the product of ( t and the sum of ( t and 12 ) )

STEP 3.  the product of ( t and the sum of ( t and 12 ) )
STEP 4.  the product of ( t and the sum of ( t and 12 ) )Translates to

the product of ( t and (t + 12) )

STEP 5.  ( (t) ( (t + 12)  )

STEP 6.  t ( (t + 12)
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URL: http://mathforum.org/library/drmath/sets/elem_word_problems.html

MIXTURE PROBLEMS
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URL: http://mathforum.org/dr.math/faq/faq.distance.html

From Word Problems to Equations
URL: http://mathforum.org/library/drmath/view/57468.html
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Word Problems
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