Section 9-4:  Rational Expressions
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A rational expression is in simplest form when its numerator and denominator are polynomials that have no common divisors.
	Simplifying Rational Expressions
	Step 1:  Factor _________ and ________ as much as possible.

Step 2:  __________ out common factors that are in the ________ and _________.
Step 3:  _________ is remaining ________.


Examples:  Simplify each expression.  State any restrictions on the variables.
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Objective 9-4.2:  To multiply and divide rational expressions
	Multiplying Rational Expressions
	Step 1:  Factor _______ and _______ of each fraction as much as possible.

Step 2:  Cancel out __________ factors that are in the __________ and __________ 
              (you can cancel from either __________).

Step 3:  __________ remaining factors straight across.  Leave answers in _________ 

              Form.                       


Examples:  Multiply.  State any restrictions on the variables.
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	Dividing Rational Expressions
	Step 1:  Keep _____ fraction, but change _____ to ___ and take the _________ of the 
   _____ fraction.

Step 2:  Follow steps for __________.




Examples:  Divide.  State any restrictions on the variables.
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Practice 9-4
Simplify.  State any restrictions on the variables.
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Multiply or divide.  State any restrictions on the variables.

3.  
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Section 9-5:  Adding & Subtracting Rational Expressions
	Remember…
	· To add or subtract fractions, you need a common denominator

· Review:  
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· Since rational expressions are always written in fraction form, we need to find a common denominator to add or subtract them as well


Ex:  Simplify each sum or difference.
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	Steps in Adding or Subtracting Rational Expressions
	1. Find the common denominator.  You may need to factor the denominator first in order to see common factors.

2. “Fix” the numerators—multiply the missing factors into the denominator and the numerator

3. Add/subtract and simplify


Fractions with Monomial Denominators

4)  Ex:  Find the least common multiple of the following:  
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Ex:  Add or subtract the following rational expressions.
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Fractions with Polynomial Denominators
7)  Ex:  Find the least common multiple of the following:  
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Complex Fraction: 
 A fraction that has another fraction contained within it

	Steps in Simplifying Complex Fractions
	1. Find a common denominator for the fractions in the numerator

2. Add and simplify the numerator

3. Find a common denominator for the fractions in the denominator

4. Add and simplify the denominator

5. Multiply the reciprocal

6. Simplify
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9.6 Solving Rational Equations
Type 1: One fraction equal to another fraction

( Cross Multiply and Solve!

( Check answers in denominators of original fractions
1)  
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Type 2: Adding or subtracting on one side of equation

	Steps:  
	1.  Find common denominator

2.  Multiply all fractions by the common denominator

3.  Solve for the variable

4.  Check answer in denominators of original fractions
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Section 9-1:  Direct & Inverse Variation

	D
	R
	I
	P

	Direct Variation:
	 Ratio is Constant
	Inverse Variation:
	 Product is Constant


	Direct Variation
	Inverse Variation
	Neither

	· Ratio is constant:         
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· Traits:  x and y move together—both increase or both decrease

· Ex:  y = 3x
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	· Product is constant:             
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· Traits:  x and y move in opposite directions—as one increases, the other decreases

· Ex:  
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	Ex.1:  Looks like an inverse variation, but k = xy isn’t constant:  

x │ y 
1 │ 2     →    k = 1 · 2 = 2
2 │ 1     →    k = 2 · 1 = 2
3 │0.5   →    k = 3 · 0.5 = 1.5
Ex.2:  Looks like a direct variation, but 
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 isn’t constant:  

x │ y 
-1│-4    →    k = -4/-1 = 5
2 │10    →    k = 10/2 = 5
4 │16    →    k = 16/4 = 4



	Writing Functions That Model INVERSE Variations
	1. Find k by using the formula k = xy
2. Plug this value of k into the formula 
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3. Use 
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	Writing Functions That Model DIRECT Variations
	1. Find k by using the formula 
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2. Plug this value of k into the formula y = kx
       3.  Use 
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1.  Suppose that x and y vary directly.  Write a function that models each direct variation.

(a)  x = 7 when y = 4




(b)  x = 28 when y = -2

2.  Suppose that x and y vary inversely.  Write a function that models each inverse variation.

(a)  x = 7 when y = 4




(b)  x = 28 when y = -2

3.  Suppose that x and y vary directly.  Find y when x = 10.

(a)  x = 20 when y = -4 



(b)  x = 
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 when y = 6

4.  Suppose that x and y vary inversely.  Find y when x = 10.

(a)  x = 20 when y = -4 



(b)  x = 
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 when y = 6

5.  Is the relationship between the variables in each table a direct variation, an inverse variation, or neither? Write functions to model the direct and inverse variations.
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	Combined Variations
	· When more than two variables are related, they are related jointly
· This opens up lots of possibitlities to explain relationships

· NOTE:  “directly”/”jointly” → numerator;  “inversely” → denominator


	Examples of Combined Variations
	Equation Form

	z varies jointly with x and y
	z = kxy

	z varies jointly with x and y and inversely with w
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	z varies directly with x and inversely with the product wy
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6.  Describe the combined variation that is modeled by each formula.

(a)  
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(b)  
[image: image57.wmf]xy

M

V

3

=


7.  Write the function that models each variation.  

	(a) z varies directly with x and inversely with y.  
	(b) z varies directly with the square of x and inversely with y.  


Practice 9-1
1.  Suppose x and y vary directly, and x = 5 when y = 1.6.

(a)  Write a function that models the direct variation.

(b)  Find y when x = 32

2.  Suppose x and y vary inversely, and x = 5 when y = 1.6.

(a)  Write a function that models the inverse variation.
(b)  Find y when x = 32

3.  Tell whether the relationship between the variables in each table is a direct variation, an inverse variation, or neither.  Write functions to model the direct and inverse variations.

(a) 




(b) 




(c)  
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Section 9-2:  The Reciprocal Function Family
	Reciprocal Functions
	· Functions in a family that model inverse variations  

· Parent function:  
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1.  Make a table of values.  Then sketch a graph of the inverse variation.  Describe the properties of the graph.

	(a) 
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Objective 9-2.2:  To graph translations of reciprocal functions   
Translations:  
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2.  Write an equation for the translation of 
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 that has the given asymptotes.

	(a)  x = 0 and y = 3
	(b)  x = 5 and y = -2
	(c)  x = -8 and y = 0


	Sketching Graphs of Reciprocal Functions
	1. Identify its parent function and set up a table of values

2. Identify asymptotes and sketch new “axes” on graph

3. Plot points from these new “axes” (ie, along the asymptotes)


3.  Sketch the asymptotes and the graph of each equation.

	(a)  
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	(b)  
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Practice 9-2
1.  Draw the following graphs and compare them.

	(a)  
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	(b)  
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2.  Sketch the asymptotes and the graph of 
[image: image77.wmf]2

2

1

+

-

=

x

y

.


[image: image78.png]



3.  Write an equation for the translation of 
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 that has asymptotes at x = 5 and y = -8.
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