Section 2.7
Adding and Subtracting Rational Expressions

· If the denominators are the same, then simply add or subtract the numerators

· However, if the denominators are not the same, then we must find the LCD (lowest common denominator)

· The LCD is not always the product of the two denominators *
	LCD Method

To determine the lowest common denominator (LCD), factor all the denominators.  The LCD consists of the product of any common factors and all the unique factors.

Therefore, the LCD is not always the product of all the denominators.

After finding the LCD, rewrite each term using the LCD as the denominator and then add or subtract numerators.

Restrictions are found by finding the zeros of all the denominators, or in other words, the zeros of the LCD.


· Once you have added or subtracted, it may be possible to factor the numerator and simplify the expression further

· Finally, state the answer as one rational expression, followed by a comma and your restrictions (to find the restrictions, go up through the entire solution and look at all the factors of all the denominators)

Examples:

Simplify each of the following, and state all restrictions
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Opportunities for You to Consolidate Your Understanding (
 Simplify each of the following.  Include restrictions:

a)
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c)
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Solving Equations involving Rational Expressions

· Determine the LCD
· Restate each rational expression over the LCD
· State your restrictions
· Multiply the entire left and right side of the equation by the LCD (in slang terms, clear the denominators)
· Solve for the variable, but your solution cannot conflict with a  restriction; if it does, then it is not a valid solution (i.e., the fact that a particular value is a restriction trumps the fact that it also appears to be a solution)

Example:

Solve the following equation in terms of x
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(page 385 #54b of the old text)
Word Problems involving Rational Expressions

Often in word problems involving rational expressions, there are two rates being compared, each of which corresponds to a relatively simple formula.  Possible examples include the following

· the speed of one car may be compared with the speed of another car.  The formula for speed is 
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· the wage of one worker may be compared with the wage of another worker.  The formula for wage might be 
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Example (page 385 #55 of the old text) :  In a motorcycle race, one lap of the course is 650 m.  At the start of the race, Genna sets off 4 seconds after Tom does, but she drives her motorcycle 5 m/s faster and finishes the lap 2.5 seconds sooner than he does.

a) find the speed at which each of them is driving

b) find the time taken by each of them to cover the distance.

Example 2:  Ahmed is in a boat race on the Detroit River.  It takes him 12 hours total to race up the river and back again.  The distance is 35 km in each direction.  If he rows at a constant speed of 6 km/h, what is the speed of the current?

Example 3:  Fred purchases a box of bobblehead dolls for $100.  He keeps two for himself, and sells the rest for $120, making a profit of $5 on each doll sold.  How many dolls were in the case originally?

Example 4:  A number of students go out for lunch after math class.  The total bill was $360.  However two students “forgot their wallet at home” so the other students covered for them.  Each student who paid had to pay 75 cents more than they would have had the two students not forgot to pay.  How many students altogether had lunch?

* To find the LCD, you definitely want to learn the LCD Method.  All the cool people know it, so you should learn it too.


* Some of you who have taken science may have learned to manipulate formulas like this using a “pyramid”.  We know three equations.  First,                    .  Second,                       .  Third, 





You may find this pyramid method helpful for solving word problems involving rational expressions.
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