Algebra II
Notes on Radical Expressions

Read these notes carefully and follow all steps in example problems.  Do the practice problems, check them,  and finally do the assigned problems to turn in.

A radical expression is one which contains a radical which you will recognize as a square root symbol (
[image: image1.wmf]) although problems can contain cube roots, 4th roots, etc.  We will solely work with square roots at this time.  Your objective will be to simplify all radical expressions.  

You probably know the answers to these problems.  Write them in the blank.
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I will assume that you wrote 5, 10, 15.

What would you write for these problems?


[image: image3.wmf]45

125

200

=

=

=

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_


If you rounded to the nearest tenth, you probably wrote 6.7, 11.2, 14.1.

Well, that is the last time you will write the answer to a square root problem as a decimal  in this class (unless specifically directed to do so).  Today you will learn to simplify those radicals.  This means you will rewrite them using smaller radicals.

To simplify radicals  follow these steps:

1.
Break the radical up into two radicals one of which must be a perfect square.

2.
Do the square root of the perfect square normally and keep the other number in the radical.

3.
Repeat steps 1 – 2 for the number remaining in the radical until it can no longer be simplified.

4.
Multiply together any numbers outside of the radical.

Example 1:
Simplify 
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1.
Breaks up into 
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 where 9 is the perfect square

2.
The perfect square becomes    3   .

The other radical stays the same giving you 
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3.
The new radical can not be simplified

4.
There are no numbers to multiply; therefore 
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 is the answer.

Example 2:
Simplify 
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(step 1)
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 (step 2)
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 (the answer)

Example 3:
Simplify 
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(step 1)
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(step 2)
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 (the answer)

Now you could have simplified the above problem this way, but it takes longer:

Simplify 
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(step 1)
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(step 2) 
 5
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(step 3)
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(break up the 8)




      2
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(do square root of 4)

(step 4)
10
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 (the answer)
(multiplied 5 X 2)

Now do these.   The solutions can be found on Page 7 of these notes but do not peek until you have done them.

A.
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Now that you can simplify radicals, you can learn to MULTIPLY them.  Here are the steps.  


1.
Multiply numbers outside the radical


2.
Multiply numbers inside the radical.


3.
Simplify as you did above.

Example 1.
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  Multiply      
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Simplify:



:
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Answer          
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Example 2
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   Multiply      
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Simplify:
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 (the answer)

Now you could have done this problem a different way by simplifying each radical before you multiplied. 




[image: image31.wmf]24

8

×





[image: image32.wmf]4

6

4

2

×

     

Simplify
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Simplify again
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 (the answer)

This way takes a little longer but is useful if you can’t figure out what perfect square to use for larger numbers.

Now try these.  Don’t peek at the answers on page 7 until you have finished the work.

B.
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Now lets add and subtract.  Here are the steps.


1.
Simplify all radicals.

2.
Add/subtract the coefficients of radicals that “match” (sort of like terms).  Do not add/subtract the numbers inside the radicals.

Example:
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(these cannot be simplified)







Combine “like” radicals
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     (the answer)

Example:
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Simplify each radical
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Add like radicals to get answer
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Example:
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Simplify each radical
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Add to get the answer 
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Now try these. Check answers on page 8 when you finish.

C.
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Finally, we are going to do division.  The problems will be set up as fractions.   Here are the steps.

1.
Reduce any coefficients and then reduce any radicals, if possible. (You may need to separate fraction into 2 parts.)

2.
If there is a radical still left in the denominator, multiply the problem by that 
radical over itself.

3.
Follow the multiplication steps.

***Simplify at any point in the problem where it is possible.

Example:
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(Reduce—36 divided by 4 is 9; 24 divided by 8 is 3}


Nothing else can be done so that is the answer.

Example:
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   Reduce both numbers (they can both be divided by 3)
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(simplify the numerator)
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  (multiply using the denominator—step 2)
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 (now simplify the denominator)

Since nothing else can be reduced, that is the answer.

Example:
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(Separate the fraction into 2 parts.)
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(simplify the numerator)
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 (since it cannot be reduced, do step 2)
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(now simplify the denominator)

Since it cannot be simplified more, that is the answer.

Now try these.  The answers are given on pages 8 – 9.

D.
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Once you have finished studying the notes and doing the practice problems do the following problems to turn in.  You may use your notes to complete this assignment.

Assignment: page 675 #2 – 30 even

ANSWERS

A.  Simplifying  

1.     
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    B.  Multiplying

1.   
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or see second method on next page

 3(second method)      
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  C. Addition/Subtraction
1.  
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  (there is an invisible 1 in front of 
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D.  Division

1.  
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2.    
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3.   
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