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Some Results on Roots of an Equation q}'b"‘

®

/,’(l) Every n -degree equation has n roots. /,
_e (if) Every odd degree equation has at leastonérealiroots,

I the coefficient of the highest degree term is positive,
~ then the sign of this real root is opposite to the sign of
~ the constant term.

(iii) If the coefficient of the highest degree term of an

positive and its constant term is




negative, then this equation has at least two real roots:
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one positive and one negative.

(iv) If there is only one change in sign in an equation__
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then it has only one positive root. — =

(v) If all terms of an equation are positive and it has no
odd degree term, then it's all roots are imaginary.

(vi) Between any two real roots of every polynomial
equation f(x) = 0 there always exists a real root of the
equation f(x) =0



(vii) If f(x) is a real polynomial such that for two real
numbers a, B; f(alpha) and f(beta) have opposite signs,
then equation f(x) = 0 will have at least one root lying
between a and B.



Symmetric Expressions of the Roots

(i) aZ + BZ —
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(iv) a* +ap + p* =
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(viii)a* + p* =



Transformation of an Equation
If a, B are roots of the equation ax* + bx + ¢ =0

Roots & * “Transformation Transformed Equation
LY R L CRY on x
-a,—f X o =X ax*—bx+c=0
1/a,1/8 x- 1/x cx“+bx+a=0

ka, kp x - x/k ax* + bkx +ck* =0
a’, B? x - VX a’x® — (b* - 2ac)x+c* =0
a?, B> x - x1/3 a’x* + (b* —3abo)x+c> =0
a+kp+k EEEICEE? ax® + (b — 2ak)x
+ (ak* — bk +¢) =0
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The nature of the roots of the equatron ax* + bx + ¢ =

&e

Condition Nature of roots

a, c are in opposite Real roots in opposite
sign SIgN

b* — 4ac > Real roots, both
Oanda, b, carein negative

same sign

Condition Nature of roots
b=0 roots are negative of
GRS leach other
¢ = 0 == One root = 0
=C= 0 =P Both roots = 0
Roots are reciprocals
of each other

x*—-—5x—-6=0

b* — 4ac > 0 and

a, c are in same sign,
bisin opposite sign

Real roots, both positive

b = 0;a,c are in same

sign

Imaginary

3x2-5x+3=0

3x2—-2x—-1=0
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Quadratic Equations
Condition for Common Roots

The equation a;x* + byx+c¢; = 0and a,x* + b,x + ¢, = 0



(i) Roots in the same ratio: The roots of the equation a;x? + byx + ¢; = 0 and a;x? + b,x? +
b,x + ¢, = 0 are in the same ratio.

(i. e.,% = a,/f2) then

Example. If the roots of the equation 2x* + 3x + 1 = 0 and x* — x + 4 = 0 are in the same ratio
then 4

(ii) One root k times the other: If one roots of the equation ax? + bx + ¢ = 0 is k times the

Example. If one root of the equation x* + 3x + 4 = 0 is three times the other root, then A.



2.If the equation x> — bx + 1 = 0
does not possess real roots, then
which one of the following is

@ correct?
gfe GHIBRT x2—bx +1 =0 P
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(a) -3 <b <3 (b) -2 <b <2

(c)b > 2 (d) b<-2



