Bob Brown, CCBC Essex                      
 TOPIC #12
6
Math 082 & 083 Combined
RADICALS

MATH 082
Throughout this handout, assume that all variables represent nonnegative real numbers.


Exercise 1a:  List both of the square roots of 9.


Exercise 1b:  
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of 9.

Exercise 2:  
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Exercise 3 (Section 7.1 #2):  Evaluate  
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Exercise 4 (Section 7.1 #4):  Evaluate  
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Exercise 5 (Section 7.1 #8):  Evaluate   
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Exercise 6:
Does 
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Does 
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We say that 
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In fact, the square root of any negative number is not a real number.
It is helpful to memorize a list of perfect square numbers when simplifying radicals.

Perfect Squares (Perfect Square Numbers)
Exercise 7:  Make a list of the first ten perfect squares.
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Exercise 8:   Approximate 
[image: image21.wmf]13

 without a calculator.



What perfect square numbers are closest to 13?
______  and  ______
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Thus, our approximation for 
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We do not write 
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 = 3.5.  Instead, we write 
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         3.5.

Exercise 9:   Does your calculator give you the exact value of, for example,
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Continuing our inquiry into
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, fill in the table below.


	#
	5.3
	5.38
	5.385
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	28.9444
	
	
	


	#
	5.385164
	5.3851648
	5.385164807
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	29 ???  NO!


Performing just the first few steps in the by-hand multiplication below shows that
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 does not equal 5.385164807.
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Exercise 10 (Section 7.1 #18):  Use a calculator to approximate 
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 to three decimal places.  Check to see that the approximation is reasonable.
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Check:  
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MATH 083

Exercise 11a:  
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Exercise 11b:  
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Exercise 12 (Section 7.1 #42):  Simplify 
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Exercise 13 (Section 7.1 #62):  Simplify 
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Exercise 14 (Section 7.1 #72):  Simplify  
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To simplify other roots (third or cube roots, fourth roots, fifth roots, etc.), it is helpful to know the first few perfect cubes, perfect fourth powers, and perfect fifth powers by heart.
Exercise 15:  Make a list of the first ten perfect cubes.
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Exercise 16:  Make a list of the first five perfect fourth power integers.
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Exercise 17:  Make a list of the first five perfect fifth power integers.
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Exercise 18a:  In Exercise 10a on page 3, we said that 
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 = 8 because 
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.  What is the cube root of 64?  That is, evaluate 
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The answer is the one number that you can write in each of the following blanks.
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So, we see that 
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Exercise 18b:  In Exercise 6 on page 1, we said that the square root of any negative number is not a real number.  What about the cube root of a negative number?  For example, what is the cube root of -64?  That is, evaluate 
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The answer is the one number that you can write in each of the following blanks.
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So, we see that 
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Fact:  The cube root of any negative number is a real number—a negative real number.  Moreover, any odd root of a negative number is a real number—a negative real number.

Exercise 19a:  What is the sixth root of 64?  That is, evaluate 
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The answer is the one number that you can write in each of the following blanks.
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So, we see that 
[image: image77.wmf]6

64

 =         .

Exercise 19b:  What is the sixth root of -64?  That is, evaluate 
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There is really only one legitimate candidate:  -2.  Let’s see if it’s correct.
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   So, we conclude that 
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Fact:  The square root or the fourth root or the sixth root of any negative number is not a real number.  Moreover, any even root of a negative number is not a real number…but it does exist.  (“Huh?!  Not a real number but it does exist?”  More on that in Topic #17.)

Exercise 20 (Section 7.1 #22):  Evaluate  
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Exercise 21 (Section 7.1 #24):  Evaluate  
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Exercise 22 (Section 7.1 #26):  
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Exercise 23 (Section 7.1 #64):  Simplify 
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Exercise 24 (Section 7.1 #66):  Simplify 
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Exercise 25 (Section 7.1 #74):  Simplify  
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Exercise 26:   Let 
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g( -5  )  = 
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Common Error #1:  g(-5)  = 
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Common Error #2:  
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Exercise 27 (Section 7.1 #78):  Let 
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g(0)  =  
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Exercises with Section and Problem number references are taken from Intermediate Algebra, Fifth Edition; Elayn Martin-Gay; Pearson/Prentice Hall; © 2009.  They are included as examples similar to assigned odd-numbered homework problems.
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