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[image: image124.wmf]SOLVING EQUATIONS WITH RADICALS AND FRACTIONAL EXPONENTS
TOOLS NEEDED FOR THESE PROBLEMS
· 
[image: image135.wmf]  Squaring a square root removes the radical sign from the expression.  

Example:  
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  Raising any radical expression to a power that matches the index of the radical removes the radical sign from the expression.

Example:  
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  Expressions with fractional exponents are the same as expressions written under radical signs.  The index of the radical matches the denominator of the fractional exponent.

Example: 
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I. Solving Equations with Radicals

1. Solve the equation 
[image: image7.wmf]2

3

1

x

=

-

+

.
	Step 1.  
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Isolate the radical expression.
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Combine like terms.
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Square both sides.  This eliminates the radical on the left side. Remember that you must do the same thing to both sides to keep the equation in balance.
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Solve for x.


[image: image13.wmf]24

x

=



	Step 2.  At this point, you must check the equation to be certain that 24 is not an extraneous root.  To check, replace x in the original equation with 24.  Then simplify to see if the equation balances.
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Since the equation balances, 24 is 

the correct solution to equation.


2. Solve the equation 
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Step 1.  
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  Square both sides.
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Solve for x.
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Step 2.  Check to see if 7 is the correct answer.
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Since this is a false statement, the 




answer is no solution.


3. Solve the equation
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Step 1.  
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Isolate the radical.
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Solve for x.
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Check the answers.
	Step 2.     You must check each answer.

	
	Check x = 9.
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  Since this is a 

false statement, 9 is not a solution to the equation.
	Check x = 4.
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  Since this is a true statement, 4 is a solution 

to the equation.
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4. Solve the equation 
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Solve the equation
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Choose one of the radicals and isolate it.
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Square both sides. 
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Combine like terms.
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Square both sides.
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Solve for x.

[image: image66.wmf]x

100

576

=



[image: image67.wmf]x

25

144

=



Now check your answer.


	


II.  Solving Equations with Rational Exponents

1. Solve the equation 
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This is the same as 
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Take the square root of both sides to get rid of the



square on the binomial.


[image: image74.wmf]8

5

x

±

=

-



Isolate X.
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Check the answers.
	Step 2.  Check each answer.

	
	Check X = 13.
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  Since 

the equation balances, 13 

is a solution.
	Check X = -3.
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 Since the equation balances, -3 is a solution.
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2. Solve the equation 
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This is the same as 
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Take the cube root of both sides to get rid of the cube 



on the binomial.
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Isolate x.
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Check to be sure that this is not an extraneous root.
	Step 2.  Check x=9.
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 Since the equation balances, 9 is the correct solution to the equation.


3. Solve the equation 
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This is the same as 
[image: image99.wmf]
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Take the fifth root to eliminate the binomial’s exponent.
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Isolate x.
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Check to see if –1 is a correct solution.
	Step 2.  Check x = -1.
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Since this is a false statement, the equation has no solution.




III.  Can you solve these equations?   Don’t forget to check your answers.

	A. 
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Answers

	A.  11
	F.  –39

	B.  2
	G.  11, -16

	C.  No solution
	H.  No solution

	D.  No solution
	I.  
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Square both sides to get rid of the rational exponent’s denominator of 2.  This is the same as squaring both sides to get rid of the square root symbol.





Cube both sides to get rid of the rational exponent’s denominator of 3.  This is the same as cubing both sides to get rid of the cube root symbol.





Step 2.  Check   � EMBED Equation.3  ���.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���  Since the equation balances, � EMBED Equation.3  ��� is the correct solution to the original equation.





When you square the right side, remember that you are squaring the binomial on that side.  Don’t just square the individual terms. 





You must square the entire binomial on the right side of the equation.  This will not totally eliminate the expression � EMBED Equation.3  ���.





To remove the cube root symbol, cube both sides of the equation.


Solve for x.  








When the radical in the original equation has an odd number for its index, it is not necessary to check for extraneous roots.  





� EMBED Equation.3  ��� is the correct solution to the equation.
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Square both sides to get rid of the rational exponent’s denominator of 2.  This is the same as squaring both sides to get rid of the square root symbol.
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