PROBLEMS ON QUADRATIC THEORY.
WORKED EXAMPLES (1 to 6)
1.  Find the value of p so that the equation 

      x2 – 6x + p = 0 has 1 real solution.   

    For 1 real solution ∆ = b2 – 4ac = 0

   So   36 – 4×1×p = 0 

   So               36    = 4p

                          p  = 9

2. Find the range of values of p so that 

   3x2 – 2x + p = 0  has no real solutions.

For no real solution ∆ = b2 – 4ac < 0

   So   4 – 4×3×p < 0 

   So               4    < 12p

                          ⅓ < p
3. Find the range of values of p so that 

   4x2 – 8x + p = 0  has 2 real solutions.

For 2 real solution ∆ = b2 – 4ac > 0

   So   64 – 4×4×p > 0 

   So              64    > 16p

                         4  > p
4. Find p so that 4x2 + px + 9= 0 has only   

  one rational solution.

For 1 real solution ∆ = b2 – 4ac = 0

   So   p2 – 4×4×9 = 0 

   So               p2    = 144

                          p  = ±12

5.  Find the values of  n so that 

   x2 +(n + 1)x + (n + 4) = 0  has 1 real 

   solution.

    For 1 real solution ∆ = b2 – 4ac = 0

So  (n+1)2 – 4(n + 1) = 0

n2 + 2n + 1 – 4n – 4  = 0
                n2 – 2n – 3 = 0

           (n – 3)(n + 1) = 0
So n= 3 or –1
6. Show that the equation x2 + 2bx + (2b – 1) = 0

    has solutions for all values of b

∆ = b2 – 4ac = 4b2 – 4(2b – 1)

                    = 4b2 – 8b + 4

                    =4(b2 – 2b + 1)

                   = 4(b – 1)2 which is always ( 0  

DO THE FOLLOWING PROBLEMS

7. Find c so that x2 – 12x + c = 0 has

    1 rational solution.

8. Find the range of values of p so that 
   x2 – 10x + p = 0  has no real solutions.
9. Find n so that 2x2 + nx + 8 = 0 has only one rational solution.

10. Find k so that x2 + kx + (k + 3) = 0

has only one rational solution.

11. Find p for x2 + (p+2)x + (3p –2) = 0
to have only one rational solution.

12. Find d if x2 + (d+3)x + 3d + 1 = 0 has only one rational solution.

13. Find the range of values of  K so that 

   x2 – 8x + K = 0  has no real solutions.

14. Find the range of values of b so that 

   x2 + bx + 9 = 0  has no real solutions.

15. Find the range of values of n so that 

   x2 +(n + 2)x + (n + 5) = 0  has 2 real 

   solutions.

16. Find the range of values of p so that 

   x2 + (p – 1)x + p + 2 = 0  has no real 

   solutions.

17.  Find k so that the equation 

   x2 + 2(k – 2) x + (k2 – k – 5) = 0

  has only one rational solution.

18.  Prove that the equation :
       x2 + bx + b2 = 0 cannot have  

  real solutions for real values of  b. 

19.  Prove that the equation : 

    ax(x + 1) = b(x + 1) has real roots for  

   all real values of a  and  b.
ANSWERS.

7. Find c so that x2 – 12x + c = 0 has

    1 rational solution.

Δ = 144 – 4c = 0

                 4c = 144

                   c = 36

8. Find the range of values of p so that 

   x2 – 10x + p = 0  has no real solutions.

Δ = 100 – 4p <  0

       100         <  4p

            25      < p
9. Find n so that 2x2 + nx + 8 = 0 has only one rational solution.

Δ = n2 – 64 = 0   so   n   =  ±8   
10. Find k so that x2 + kx + (k + 3) = 0

has only one rational solution.

Δ = k2 – 4(k + 3) = 0

       k2 – 4k – 12 = 0

      (k – 6)(k + 2) = 0

          k  = 6 or  – 2 

11. Find p so that x2 + (p+2)x + (3p –2) = 0

has only one rational solution.

Δ = (p + 2)2 – 4(3p – 2) = 0

    p2 + 4p + 4 – 12p + 8 = 0

                  p2 – 8p + 12 = 0

        (p – 2)(p – 6)         = 0

         p = 2 or 6
12. Find d if x2 + (d+3)x + 3d + 1 = 0 has

only one rational solution.

Δ = (d + 3)2 – 4(3d + 1) = 0

 d2 + 6d + 9 – 12d – 4    = 0

    d2 – 6d + 5                 = 0

     (d – 1)(d – 5)            = 0 

          d = 1 or 5
13. Find the range of values of K so that 

   x2 – 8x + K = 0  has no real solutions.

Δ = 64 + 4K < 0

               4K <  – 64 

                K  <   – 16 
14. Find the range of values of b so that 

   x2 + bx + 9 = 0  has no real solutions.

Δ = b2 – 36 < 0

              b2 < 36

    b < +6  or b >  – 6 

can be written as    – 6 < b < 6 

15. Find the range of values of n so that 

   x2 +(n + 2)x + (n + 5) = 0  has 2 real 

   solutions.

Δ = (n + 2)2 – 4(n + 5) > 0

n2 + 4n + 4 – 4n – 20  > 0

                 n2 – 16       > 0

                        n2        >  16

so  n > 4  or  n <  – 4 
16. Find the range of values of p so that 

   x2 + (p – 1)x + p + 2 = 0  has no real 

   solutions.

Δ = (p – 1)2 – 4(p + 2) < 0

    p2 – 2p + 1 – 4p – 8 < 0

                   p2 – 6p – 7 < 0

            (p – 7)(p + 1)   < 0 

  So    – 1 < p < 7    

If  – 1 < p < 7   then ∆ < 0   

17.  Find k so that the equation 

   x2 + 2(k – 2) x + (k2 – k – 5) = 0

  has only one rational solution.

Δ = 4(k – 2)2 – 4(k2 – k – 5) = 0

 4(k2 – 4k + 4) – 4k2 + 4k + 20 = 0  

4k2 – 16k + 16 – 4k2 + 4k + 20 = 0

                              – 12k + 36   = 0

                                               k = 3
18.  Prove that the equation :

       x2 + bx + b2 = 0 cannot have  

  real solutions for real values of b. 

Δ = b2 – 4b2 =  – 3b2 
Since b2 is positive then  – 3b2 must be negative so the equation cannot have real solutions (unless b = 0).
19.  Prove that the equation : 

    ax(x + 1) = b(x + 1) has real roots for  

   all real values of a  and  b.

              ax2 + ax = bx + b

ax2 + (a – b)x – b = 0

Δ = (a – b)2 + 4ab
    = a2 – 2ab + b2 + 4ab

    = a2 + 2ab + b2
    = (a + b)2
Since (a + b)2  must always be positive

then the equation must always have real roots.
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