Maintenance Assignment N0 2 : SURD EQUATIONS.
NOTE: When we “square” an equation we sometimes introduce a new solution which fits the squared equation but not the original one!
Eg            2 – x = √x        A
       4 – 4x + x2 = x          B

      x2 – 5x + 4  = 0

    (x – 4)(x – 1) = 0

     so  x =  4 or 1  

Both these are solutions of equation B but the only solution of equation A is 
x = 1

_________________________________

Straight-forward type.
1. √(x – 3)  = 4
2. √(x + 3)  = 2

3. √(x + 6) = 2

4. √(x + 11) = 2√(x – 1)

5. √(3x + 6) = 3√(x – 6)

6. √( x – 5 ) = x – 5 

7.       x + 4  = 4√x

Harder ones.
8. √(x + 4)  = x – 2 

9.  √ (x – 1) = x – 7 

10.  √(x + 4) = 2 + √(x – 4)

11. √(x – 5) + √(x + 3) = 4  

12. √(x + 3) + √(x + 8) = 5

13.  √(x – 3) + √ x  = √(2x + 1)

Experts only.
14.  √x + √(x + 5) = √(6x + 1)

15.  √(2x + 2) – √(x + 2) = √(x – 6)

16.   √(x – 2) + √(2x – 5) = √(x + 1)

17.   √(2x) – √(x – 1) = √(3x – 5)

18.   √(2x) – √(x – 1) = √(2x – 3) 

SOLUTIONS. ASSt 2
1. x – 3 = 16

         x  = 19

2. x + 3 = 4

       x    = 1

3.  x + 6 = 4

        x    = –2

4.  x + 11 = 4(x – 1)

     x + 11 = 4x – 4

          15  = 3x 

            x  = 5

5.  3x + 6 = 9(x – 6)

      3x + 6 = 9x – 54 

          60   =  6x

            x   = 10

6.   x – 5 = x2 – 10x +25

           0  = x2 – 11x +30

           0 = (x – 5)(x – 6)

           x = 5 or 6  
          both  are OK

7.    x2 + 8x + 16 = 16x

       x2 – 8x + 16 = 0
     (x – 4)(x – 4) = 0

         x = 4

8.  x + 4 = x2 – 4x + 4
           0 =  x2 – 5x 

           0 = x( x – 5)

           x = 0 or 5

      only sol is x = 5 

9. x – 1 = x2 – 14x + 49
         0  = x2 – 15x + 50

         0 = (x – 5)(x – 10)
         x = 5 or 10

but only sol is x = 10.

10. x+4 = 4 + x – 4 + 4√(x – 4)
        4 = 4 √(x – 4)
        1 = √(x – 4)

        1 = x – 4

        x = 5

11. x– 5 + x + 3 +2√(x – 5)(x+3)

                                             = 16

  2√(x – 5)(x+3) = 18 – 2x
  √(x – 5)(x+3)  = 9 – x
      x2 – 2x – 15 = 81 – 18x + x2

                  16x  = 96

                     x   =  6
12. x+3 + x+8 + 2√(x+3)(x+8)
                                         = 25

       2√(x + 3)(x+8) =  14 – 2x
        √(x + 3)(x+8) =  7 – x

    (x + 3)(x+8) =  49 – 14x + x2
    x2 + 11x + 24 =  49 – 14x + x2
                    25x = 25

                       x = 1

13. x–3 + x+ 2√(x2–3x)=2x + 1  

      2√(x2–3x)= 4

        √(x2–3x)= 2

           x2–3x  = 4

    x2 – 3x – 4 = 0

 (x – 4)(x + 1) = 0

  x = 4 or 1 but only sol is x = 4

14. x+x +5 + 2√x2 + 5x) = 6x+1 
     2√x2 + 5x)  = 4x – 4

      √x2 + 5x)   = 2x – 2

        x2 + 5x    = 4x2 – 8x + 4

             0        = 3x2 – 13x + 4

             0        =(3x – 1)(x – 4)

     x = 1  or  4

           3             ONLY 4 works
15. 2x+2+x+2 – 2√2x2+6x+4) 

                      = x – 6

          2x + 10 =   2√2x2+6x+4) 

             x + 5  = √2x2+6x+4)   

  x2 + 10x + 25= 2x2+6x+4

                     0 = x2 – 4x – 21

                     0 = (x – 7)( x + 3)

           x = 7 or  – 3     but only solution allowed is x = 7.

16. x–2+2x–5+2√(2x2 – 7x +10)

                        = x + 1

   2√(2x2 – 9x +10)=  – 2x + 8   
   √(2x2 – 9x +10)  =  – x + 4 
    2x2 – 9x +10 = x2 – 8x + 16

      x2 - x – 6   = 0

   (x + 2)(x – 3) = 0

    x = –2 or   3       
 only valid sol is x = 3
17. 2x + x – 1 – 2 √(2x2 – 2x)

                                   =3x – 5 
     4 = 2 √(2x2 – 2x)
      2 = √(2x2 – 2x) 

      4 = 2x2 – 2x

      2 = x2 – x 

      0 = x2 – x – 2

      0 = (x – 2)(x + 1)

     x = 2 or   – 1  but only valid sol is x = 2.

18. 2x + x – 1 – 2 √(2x2 – 2x)

                                   =2x – 3 
            x + 2 = 2 √(2x2 – 2x)
   x2 + 4x + 4 = 4(2x2 – 2x)

   x2 + 4x + 4 = 8x2 – 8x

                 0   = 7x2 – 12x – 4 

                 0   = (7x + 2)(x – 2)

  x =  –2  or 2

           7 

  but only valid sol is x = 2

