Factorisable Quadratics
1. If the quadratic expression:
x2 + bx + c
Factorises as (x + p)(x + q) then p + q = b and pq = c
a) As p and q must be integers they must be factors of 10. The number of factors that 10 has will determine how many quadratics there are with integer coefficients for x2 + bx + 10.
The factors of 10 are;
· (1, 10) therefore, b = 11
· (-1, -10) therefore, b = -11
· (2, 5) therefore, b  = 7
· (-2, -5) therefore, b = -7
Therefore, there are 4 quadratics that factorise with integer coefficients for x2 + bx + 10.
b) As p and q must be integers they must be factors of 30. The number of factors that 30 has will determine how many quadratics there are with integer coefficients for x2 + bx + 30.
The factors of 30 are;
· (1, 30) therefore, b = 31
· (-1, -30) therefore, b = -31
· (2, 15) therefore, b  = 17
· (-2, -15) therefore, b = -17
· (3, 10) therefore, b = 13
· (-3, -10) therefore, b = -13
· (5, 6) therefore, b  = 11
· (-5, -6) therefore, b = -11
Therefore, there are 8 quadratics that factorise with integer coefficients for x2 + bx + 30.
c) As p and q must be integers they must be factors of -8. The number of factors that -8 has will determine how many quadratics there are with integer coefficients for x2 + bx - 8.
The factors of -8 are;
· (1, -8) therefore, b = -7
· (-1, 8) therefore, b = 7
· (2, -4) therefore, b  = -2
· (-2, 4) therefore, b = 2
Therefore, there are 4 quadratics that factorise with integer coefficients for x2 + bx - 8.
d) As p and q must be integers they must be factors of -16. The number of factors that -16 has will determine how many quadratics there are with integer coefficients for x2 + bx - 16.
The factors of -16 are;
· (1, -16) therefore, b = -15
· (-1, 16) therefore, b = 15
· (2, -8) therefore, b  = -6
· (-2, 8) therefore, b = 6
· (4, -4) therefore, b = 0
Therefore, there are 5 quadratics that factorise with integer coefficients for x2 + bx - 16.
e) This form (2x2 + bx + 6) requires a slightly different method to determine how many quadratics there are with integer coefficients for 2x2 + bx + 6 because of the coefficient of the x2 (2).
Take one of the pairs of factors of 6 as an example;
· (1, 6)
2x2 + bx + 6 can be factorised as; (2x + 1)(x + 6) which when multiplied out gives;
2x2 + 13x + 6.
However, when the same factors are used but switched over; (2x + 6)(x + 1) when multiplied out it gives 2x2 + 8x + 6.
Therefore, the number of factors that 6 has must be doubled to determine how many quadratics there are with integer coefficients for 2x2 + bx + 6.
The factors of 6 are;
· (1, 6) therefore, b = 13 or (6, 1) therefore, b = 8
· (-1, -6) therefore, b = -13 or (-6, -1) therefore, b = -8
· (2, 3) therefore, b  = 8 or (3, 2) therefore, b = 7
· (-2, -3) therefore, b = -8 or (-3, -2) therefore,  b = -7
Therefore, there are 8 quadratics that factorise with integer coefficients for 2x2 + bx + 6.
f) This form (6x2 + bx - 20) requires the same method used in e). However, as the coefficient of x2 is not a prime number it can be factorised as;
(6x + p)(x + q) and (2x + p)(3x + q)
20 has 6 pairs of factors so the number of combinations for (6x + p)(x + q) is 2 x 6 (as the method discussed in e) explains) which equals 12.
The number of combinations for (2x + p)(3x + q) is also 2 x 6 which equals 12.
Therefore, there is a total of 24 (12 + 12) quadratics that factorise with integer coefficients for 6x2 + bx - 20.


2. As c can only be a positive integer the values of p and q can either both be negative or both be positive. Neither can be 0 else c would also be 0 (0 is not a positive integer).
a) For this form (x2 + 6x + c) p and q must both be positive else the value of +6 cannot be reached.
The possible values of p and q are;
· (1, 5) therefore, c = 5
· (2, 4) therefore, c = 8
· (3, 3) therefore, c = 9
Therefore, there are 3 quadratics that factorise with integer coefficients for x2 + 6x + c.
b) a) For this form (x2 - 10x + c) p and q must both be negative else the value of -10 cannot be reached.
The possible values of p and q are;
· (-1, -9) therefore, c = 9
· (-2, -8) therefore, c = 16
· (-3, -7) therefore, c = 21
· (-4, -6) therefore, c = 24
· (-5, -5) therefore, c = 25
Therefore, there are 5 quadratics that factorise with integer coefficients for x2 - 10x + c.
c) This form (3x2 + 5x + c) requires a slightly different method to determine how many quadratics there are with integer coefficients for 3x2 + 5x + c because of the coefficient of the x2 (3).
To factorise, the expression would be written as;
(3x + p)(x + q)
Where 3q + p = 5.
There is only one possible pair of values to this equation (p = 2 and q = 1).
d) This form (10x2 - 6x + c) requires the same method used in c). However, as the coefficient of x2 is not a prime number it can be factorised as;
(10x + p)(x + q) and (2x + p)(5x + q)
Starting with (10x + p)(x + q). To get the -6 both p and q must be negative (integers). However, the equation -10q - p = -6 isn’t solvable.
In (2x + p)(5x + q) p and q must again be negative (integers). However, the equation -2q – 5p = -6 isn’t solvable.
Therefore, 10x2 - 6x + c cannot be factorised with integer coefficients.
3. As c can only be a negative integer p or q must be positive and p or q must be negative (i.e if p is positive q is negative). Neither can be 0 else c would also be 0 (0 is not a positive integer).
a) For this form (x2 + 6x - c) when factorised, (x +/- p)(x +/- q) p and q can have any values as long as when the brackets are multiplied out; px - qx = 6 or qx – px = 6.
b) For this form (x2 - 10x - c) when factorised, (x +/- p)(x +/- q) p and q can have any values as long as when the brackets are multiplied out; px - qx = -10 or qx – px = -10.
c) For this form (3x2 + 5x - c) when factorised, (x +/- p)(x +/- q) there are limited values for p and q. When q is negative (-1, -2, -3, -4 etc) p is positive (8, 11, 14, 17 etc).
e.g (3x + 8)(x - 1) = 3x2 – 3x + 8x – 8 = 3x2 + 5x – 8
When q is positive (2, 3, 4, 5 etc) p is negative (-1, -4, -7, -10 etc). q cannot be 1 in this case as p would have to be 2 (which is not negative).
e.g (3x - 1)(x + 2) = 3x2 + 6x - x – 2 = 3x2 + 5x – 2
d)  For this form (10x2 - 6x - c) when factorised as, (10x +/- p)(x +/- q) there are limited values for p and q. When q is negative (-1, -2, -3, -4 etc) p is positive (4, 14, 24, 34 etc).
e.g (10x + 4)(x - 1) = 10x2 – 10x + 4x – 4 = 10x2 - 6x – 4
When q is positive (1, 2, 3, 4, etc) p is negative (-16, -26, -36, -46 etc).
e.g (10x - 16)(x + 1) = 10x2 + 10x - 16x – 16 = 3x2 - 6x – 16
When factorised as (2x +/- p)(5x +/- q) p must be even while q can be any value.

Generalising:
a) The number of quadratics in the form x2 + bx + c that factorise with integer coefficients is the number of factors that c has.
b) [bookmark: _GoBack]The number of quadratics in the form ax2 + bx + c that factorise with integer coefficients is the ‘number of factors that c has’ multiplied by 2.
