Position of Roots of a Quadratic Equation

Let f(x)=ax’ +bx +c, where a, b, c € R be a quadratic expression and k,k,,k, be real numbers

such that &, <k,. Let o, B be the roots of the equation f(x)=0 i.e. ax’ +bx +¢=0.Then
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where D is the discriminant of the equation.

(1) Condition for a number k (If both the roots of f(x) = 0 are less than k)

a>0 '
| k)
—b/2 |
a ! B k X-ax
(=b/2a, —D/4q)

(i) D>0 (roots may be equal)

, Where a < f3

(~b/2a, —D/4a)

k
°q, _b/IZG ﬁ'L{ x-axis

' flk)

a<0

(i) afik)> 0

(i) k >-b/2a

(2) Condition for a number k (If both the roots of f(x) = 0 are greater than k)
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(3) Condition for a number k (If k lies between the roots of f(x) = 0)
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(4) Condition for numbers k; and k, (If exactly one root of f(x) = 0 lies in the interval (k,,

kz))
é X axis . @ (k) B
k & f(kz)é(kz) B x-axis fiks) i
E ; a<0
(i) D>0 (i) ftk))ftk,)<0,where a < f3.

(5) Condition for numbers k; and k; (If both roots of f(x) = 0 are confined between k; and
kz)
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(6) Condition for numbers k; and k, (If k; and k; lie between the roots of f(x) = 0)
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