Math 20-1 Chapter 6 Rational Expressions and Equations Concept Review

	Key Ideas
	Description or Example

	Simplifying Rational Expressions
	
A rational expression is a fraction,  where p and q are polynomials, q ≠ 0.
A non-permissible value is a value of the variable that causes an expression to be undefined. For a rational expression, this occurs when the denominator is zero.
Indicate all non-permissible values for variables in a rational expression.

Rational expressions can be simplified by:  
 factoring the numerator and the denominator
 determining non-permissible values for variables
 divide all common factors in both the numerator and denominator
[image: ]

	Adding and Subtracting Rational Expressions.
	To add or subtract rational expressions, the expressions must have the same denominator.
As with fractions, we add or subtract rational expressions with the same denominator by combining the terms in the numerator and then writing the result over the common denominator.
[image: ]For terms with Like Denominators, add or subtract the numerators only. The denominator does not change.



For unlike denominators, rewrite them in equivalent forms that have the same denominator 
· Factor each denominator.	
· Find the least common denominator. The LCD is the product of all different factors from each denominator, with each factor raised to the greatest power that occurs in any denominator.
[image: ]

	Multiplying Rational Expressions
	To Multiply Rational Expressions:   (a common denominator is not required)
1. Factor the polynomials in each numerator and denominator 
2. Simplify the expression by dividing out common factors in both the numerator and denominator.  *Don’t forget to simplify before you multiply!
3. State the NPV’s

[image: ]

	Dividing Rational Expressions
	To Divide Rational Expressions:
1. Factor the polynomials in the numerators and denominators if possible
2. List all non-permissible values for the variables. 
3. Multiply the first term by the reciprocal of the second term
4. Divide out common facots

[image: ]

	Solving Rational Equations
	To Solve a rational equation:
1. Determine the LCD of the denominators, list all NPV’s
2. Multiply both sides of the equation by the LCD. Reduce common factors.
3. Solve the resulting polynomial equation.
4. Verify all solutions

[image: ]

	Solving Problems
	[bookmark: _GoBack][image: ]
[image: ]

	Solving Problems
	[image: ][image: ] 



	Vocabulary
	Definition

	Non-Permissible Values (NPV’s)

Restrictions on the variable.
	NPV’s are any values for a variable that would make a denominator equal to zero. The denominator may need to be factored to determine the restrictions on the variable.
[image: ]

	Rational Equation
	A rational equation is an equation containing at least one rational expression.
[image: ]

	[image: ]





	Common Errors
	Description

	When simplifying rational expressions, an error is to divide only one term in the dividend by the divisor.
	
[image: ]Incorrect                                  Correct   

	NPV’S
	1. Forget to identify the non-permissible values before simplifying and multiplying.
2. Forget to identify the non-permissible values for the numerator of the divisor in a division statement.
3. Forget to identify the non-permissible values for the equivalent forms of a rational expression. The non-permissible values must be determined in each case before the expression is simplified.
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Multiply:
X+4 7 42x—49

7x+7 x-20
B T Factor each numerator and
X+4 X - 42x-49 ‘denominator.
_Tx+) (X=5)(x+4) List non-permissible values.

X+4 I(xX-T(x+D .

x=-4,x=7x

Divide out common factors.

Avoiding Mistakes:
| The domain of a rational expression
S is always determined before

B0  simpifying the expression.
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Solve Rational Equations
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Application of Solving Rational Equations
1. A travelingsalesman drives from home to a client’s store 150 milesaway. On the
return trip he drives 10 miles per hour slower and adds one-half hour in di i
Atwhat speed was the salesperson driving on the way to the client’s store?

Let be the rate of travel (speed) in miles per hour.

distance rate time
Trip to client 150 r 150
B
Trip home 150 r-10 150
10

Longer Time (slower speed) - Shorter Time (faster speed) = Time Difference

150 150 1
-2 LCD =2r(r—10).

r=10 r 2
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3007 - 300(r— 10) = r(r— 10)

3007 — 300r + 3000 = 12— 107
0=12—-10r - 3000
0= (r—60)(r+ 50)

r=60 or - 50 Whyis -50 not an
acceptable answer?
The salesman drove from home to the client’s store at
60 miles per hour.
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2. If a painter can paint a room in 4 hours and her assistant can paint the
room in 6 hours, how many hours wil it take them to paint the room working
together?

Let ¢ be the time it takesthemto paint the room together.

Fractonarwork

rateof work | timeworked | compietes

painter

assistant

TP
ENEFNT

Write an equation, in terms of ¢, to represent the time it takes to
paint the room working together.

Portion of job Portion of ob 1
completedbytne) 4 ( completeabytne) = (" wnote

painter assistant job
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Simplify each rational expression, stating non-permissible values.
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