OBJECTIVE 9.02:    Evaluate rational expressions and determine the value or values of the variable for which an expression is undefined.

A rational expression is a fraction with the numerator and the denominator being polynomials with the understanding that the denominator cannot equal zero.  That is if P and Q represent polynomials and Q ≠ 0, then [image: image2.png]


 is a rational expression.
To evaluate a rational expression for a given value of the variable, we substitute the number for the variable and evaluate the expression.

To find the value (or values) of the variable for which a rational expression is undefined, we set the denominator equal to zero and solve the equation.  The solutions to this equation are the values of the variable that make the rational expression undefined.

Evaluate the  rational expression for the given value of the variable.

Example 1:    Evaluate  [image: image4.png]241



 when x = 3

We substitute x = 3 in the expression  [image: image6.png]241
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Example 2:  Evaluate [image: image10.png]3x
v2+6x+8



 when x = -1

[image: image12.png]3x 3= -3
2tex+8  (-12+6(-1)+8  1-6+8







Determine the values of x for which the fraction is undefined.

Example 3:  Determine the value of x for which [image: image14.png]


 is undefined.
	We form an equation by setting the denominator equal to zero.

Then, solve the equation.


	2x + 1 = 0     

	
	2x = -1


	
	x = [image: image16.png]





The expression [image: image18.png]


is undefined when x = [image: image20.png]


.  Therefore we say that x ≠ [image: image22.png]


.  



Example 4:  Determine the value of x for which [image: image24.png]3x
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 is undefined.

We set the denominator equal to zero and solve the equation.


[image: image26.png]x?+ 6x+8=0



      
We notice that this is a quadratic equation.  We will use the method of factoring to solve this equation as discussed in MOD 8.

(x + 2)(x + 4) = 0

x + 2 = 0       x + 4 = 0

      x = -2            x = -4

The expression [image: image28.png]3x
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 is undefined when x = -2 and x = -4.  

Therefore, x≠-2 and x≠-4.

	9.03 You Try It!

Simplify the following rational expressions.

	1.  [image: image30.png]30




=
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  =          
	3.  [image: image34.png]5x7y
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 =

	9.04 You Try It!

Multiply the following rational expressions.  Express answer in simplest form.
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 =
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 =             

	9.05 You Try It!

Divide the following rational expressions.  Express answer in simplest form.

	1.  [image: image40.png]x+2



 =
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 =                        

	9.06 You Try It!

Add the following rational expressions.  Express answer in simplest form.
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 =
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	9.07 You Try It!

Add the following rational expressions.  Express answer in simplest form.

	1.   [image: image52.png]
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	3.  [image: image56.png]


 =       
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	9.08 You Try It!

Solve the following rational equations.  Don’t forget to check for extraneous roots!
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