The discriminant

The discriminant of a quadratic expression ax®> + bx + c is the value b? — 4ac. You can use the
discriminant to work out whether a quadratic equation has any real roots or real solutions. There
are three possible conditions for the discriminant:

b?> — 4ac>0 . b - 4ac=0 . b’ - 4ac<0
’ y;.-y=x2+4x+2 GX"'QV\/ jy =2x2 —x + 3
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Discriminant = 42 -4 X 1 X 2 Discriminant = (-6)2 -4 X 1 X 9 Discriminant = (-1)2 -4 X 2 X 3
=86>0 =0 =-23<0
Two distinct real roots Two equal real roots No real roots
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Follow these steps:
1. Work out the values of a, b and c:

W@ﬁ%édi example

The equation x> + 4¢x + 2g = 0, where g is a a=1,b=4gand c= 24
s e o | 2. Find an expression for the discriminant
Find the value of ¢. (4 marks) (b? — 4ac) in terms of 4.
bP? — 4ac= 0 3. Set the discriminant equal to O,
(492 — 4 x1 %X (29=0 @ because there are two equal roots.
164> — 89 =0 4. Solve this new equation to work out
4q(16g — 8) =0 two possible valves for 4.
) i -zero, so the
=0 16q—8=050q=% You are told t'hat.qnsjonz
correct solutionis 4 = 3

I ee———————————— W B B B B A BB R B e

“The equatlon must be in the form The equation 2x> — kx + 6 = k has no real

ax® + bx + ¢ = 0 before you work out the solutions for x. Show that k> + 8k — 48 <0
values of a, b and c. Always write down the

s A R 3 marks
condition for the discriminant that you are : ( )
using, and use brackets when you substitute. 2x2 —kx+ 6 — k=0
b? — 4ac< O
You will need to use problem-solving skills (-2 —-—4x2%x(6-K<O0
throughout your exam — be prepared! 2+ 8k—-48<0
1 Find the value of the discriminant of 3 f(x) = x2+ (k + 5)x + 2k, where k is a constant.
xt—2p—~9 (1 mark) (a) Find the discriminant of f(x) in
2 The equation px? + 2x — 3 = 0, where terms of k. (2 marks)
p 1s a constant, has equal roots. (b)Show that the discriminant can be written
Find the value of p. (3 marks) in the form (k + p)? + ¢, where p and ¢ are
integers to be found. (2 marks)

The expression (k + p)? must always

th e (c) Show that, for all values of k, the equation
be greater than or equal to zero.

f(x) = 0 has distinct real roots. (2 marks)




1. The discriminant
1 (-22-4x3x(-5)=64
2 b>—4ac=0
22-4px(=3)=0
4+12p=0
p=-}
3 (a) (k+5P2—4x1x2k=k+ 10k + 25— 8k
= k2 + 2k + 25
(b) K2+ 2k +25=(k+ 1)2—12+25
=(k+1)+24
p=1l,q=24

(c) (k+ 1) = 0 for all k, so discriminant > 0 for all k, so
f(x) = 0 has distinct real roots.



