
Irrational equations 
 

 
The irrational equation include the equation in which the unknown is “in the root”. 
 
In the general case, this equation can not be solved. We will examine some commoner cases. 
 
 
Important:  equation  )()( xbxa =  is equivalent to system     0)()()( 2 ≥∧= xbxbxa . 
 
 
Example 1.  Solve the equation : 
 
 
Solution: 
 

 
  
 
       ∧  07 ≥+x                this because of the root  

           ∧    7−≥x  
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We need to verify whether the solutions are ''good''!    1−≥x   and  7−≥x are conditions. 
 

21 =x  is “good” because 12 −≥   and 72 −≥  
 

31 −=x  is not “good” because  13 −≥−  is not true!  So, the only solution  is  x = 2. 
 
 
 

Example 2.  Solve the equation : xx =−+ 91 2  
 
 

Solution: 
 

xx =−+ 91 2    Leave the root on one side, and without roots   switch to the other side! 
 

192 −=− xx   
 

17 +=+ xx
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)()( xbxa =  is equivalent to system     0)()()( 2 ≥∧= xbxbxa . 
 

 
 ∧                           ∧         
 
 
 
 
  
 
 ( ] [ )∞∪−∞−∈ ,33,x  
 

 
 
Be sure to check that solution satisfies the conditions: 1≥x   and  ( ] [ )∞∪−∞−∈ ,33,x  
 
x = 5 is a solution , because 15 ≥    and [ )∞∈ ,35  
 
 
 

Example 3.  Solve the equation : 3812 2 =−− xx  
 
 
Solution: 
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 098 24 =−− xx   
 →=−− 098 24 xx  replacement tx =2  
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 3,3 21 −== xx  
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We need to verify whether the solutions are ''good''. 3,3 21 −== xx  are solutions. 
 
Replace the solutions in the home equation, to see whether they are''good''! 
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                                                    So ,   x = 3 is the solution 

 
                       
      ⇒−= 3x    

                                                       
 
                                                           x =- 3 is not a solution 
 
 

                
 
 
So, x = 3 is the only solution! 
 
 
 
 
 
The second type of tasks that we will examine  is  the equations: )()()( xcxbxa =±  
 
First, we must solv inequations 0)( ≥xa  and 0)( ≥xb , and when we come to form )()( xQxP =  then 
 

0)()()( 2 ≥∧= xQxQxP .Obtained solutions''check''in the home equation! 
 
 
 
 
Example 1: Solve the equation: 7582 =+++ xx  
 
 
Solution: 
 

 
 
 
 082 ≥+x       and      05 ≥+x  
 4−≥x            and       5−≥x                           [ )∞−∈ ,4x  
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→−=++ 2/()336)5)(82(2 xxx           condition:  
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To remind  you on conditions: [ )∞−∈ ,4x   and  12≤x ,so, the only solution  is   x = 4 
 
 
 
 
 
 
Example 2: Solve the equation: 518317 =−−− xx  
 
 
 
 
Solution: 
 

017 ≥−x       i          0183 ≥−x  
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 [ ) conditionx →∞∈ ,6  

 
 

518317 =−−− xx  
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→−=− 2/()183542 xx        condition : 
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When this happens, we have to find the approximate value for 1x  and  2x  to see if they satisfy the conditions. 
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Since the conditions  are 6≥x  and 2≥x  
 

                     We  conclude that both solutions are “good”. 
 
 
 
 
 
Example 3: Solve the equation: 2483 +=+++ xxx  
 
 
Solution: 
 
 
Here we have set 3 conditions: 
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→−=++ xxx 13)8)(3(2  condition:  
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Whether they are good solutions? 
 
Conditions are  3−≥x  and 13≤x ,  so x = 1 is only solution 
 
 
 

Example 4: Solve the equation: 333 55 xxx =−++  
 
Solution: 
 
Here we need to introduce replacement:   tx =3  
 

2/()55 ttt =−++  
 

Conditions:  i              
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             →−=− 222 /()10252 tt  condition: 0102 ≥−t  
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for 6444 3 =⇒=⇒= xxt   is solution 
for 6444 3 −=⇒−⇒−= xxt  is not solution 
for 00 =⇒= xt  not solution 
 
So: 64=x  is only solution!!! 
 
 
 

 
 
 
 
 
 
 
 
 


