Quadratic Equation: ax>+bx+c=0, az0

_ —b+b?-4ac

X = 2a , The expression b?— 4 ac =D is called discriminant of quadratic equation.

b c
If o, B are the roots, then (@) o + B = - a (b) ap= 3

A quadratic equation whose roots are 6. & B, is(x—a) Xx—-B) =0 i.e.x>—(a+B)x+af =0

Nature of Roots:
Consider the quadratic equation, ax*+ bx + ¢ =0 having o } asitsroots;D=b*-4 ac
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D=0 D=0
Roots are equalo. = 3 = —Db/2a Roots are unequal
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a,b,ceR&D>0 a,b,ce R&D<0
Roots are real Roots are imaginaryao=p +iq, f=p-iq
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a,b,ce Q& a,b,ce Q&
D is a perfect square D is not a perfect square
= Roots are rational = Roots are irrational

l ie.a=p+q,p=p-+a
a=1,b,ce I1&Dis aperfect square
= Roots are integral.
Common Roots:
Consider two quadratic equations a, x>+ b x+c¢, =0&a,x*+ b,x+¢,=0.

0] If two quadratic equations have both roots common, then I h =4 .
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(i) If only one root o is common, then o =
Range of Quadratic Expressionf (x)=ax?+bx +cC.
Range in restricted domain: Givenxe [x,, x.]

@ If_% ¢ [x,, x,Jthen, f(x)e [min {f(x1),f(x2)}, max {f(x1),f(x2)H
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(b) If—z% € [x, x,] then, f(x) e {mm{f(m),f(Xz),—a}, maX{f(m),f(Xz),—E
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Location of Roots:

Let f(x) = ax®*+ bx+c,wherea>0&a b ceR.

0] Conditions for both the roots of f(x) = 0 to be greater than a specified number‘x are
b*—-4ac=0; f(x,) > 0 & (-b/2a) > x,.

(i) Conditions for both the roots of f(x) = 0 to be smaller than a specified number X, are
b* —4ac=0; f(x,) > 0 & (- b/2a) < x,.

(iii) Conditions for both roots of f(x) = 0 to lie on either side of the number ‘x’ (in other words the

number ‘x,’ lies between the roots of f(x) = 0), is f(x,) < 0.

iv) Conditions that both roots of f (x) = 0 to be confined between the numbers x, and
X,, (X, <x)areb’-4ac=0;f(x)>0;f(x,)>0&x, <(-b/2a) < x,.

() Conditions for exactly one root of f (x) = 0 to lie in the interval (x,, x,) i.e.
X, <X<X,isf(x,).f(x,) <0.



