Symmetric functions of the roots of a quadratic equation:
Define symmetric functions of the roots of a quadratic equation:

Definition:

Symmetric functions are those functions in which the roots involved are such that the value
of the expressions involving them remain unaitered, when roots are interchanged.

For example, if
f(a,B) =a’+ [32 , then
fB.a) =p'+a’=a’+p’
=f(a, B)

SOLVED EXERCISE 2.4

1. Ifa,p are the roots of the equation x

(i) o +p°
Solution:
a? + B
x’ + px+q=0
Herea=1,b=p,c=g
As o, 3 be the roots of given equation

Then o+ B= -—E and q:ﬁ: E
a a

__P _9

I ]

:—-p :q

=(-p) -2(q)

=p’ -2q
(i) o«’B + af’
Solution: ,
aJB + ‘IB]

xX’+px+q=0
Herea=1,b=p,c=q
As o, B be the roots of given equation

Then o« +p= 2 and o3 = d
a a

__P ..

T T

Now o'+ [}jt = 3 [u:z + %) - 2xf3

(B +a’=a’+p)

+ px + q =0, then evaluate
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s B[(a: +ﬂ)1 -2 aC B]

=q{(-p)" - 2q]
=q(p’ - 2q)
(i) %+E€
Solution:
a B
P o

X"+ px + q'==b
Herea=1,b=p.c=q: |
As o,  be the roots of given equatign

Then ac+|3=_.|_). and 1[3:?_
a a
.t _9
I x
=—p =q
Now E-&-E—:I. +B-
B « «p
(x+B) -2aP
ey
-y -29 1, .
=q( P) 2= (p* - 2q)
q q

2. I a, P are the roots of the equation 4x* - 5x + 6 = 0, then find the values of

Here a=4.b=-5,c=6
- As «.f be the roots of given equation

Then o + 3 =-§ and IB=§
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__(5) _§
T4 T 4
_3 _3
4 T2
3
Now _l...'..!.:_-;i.ta_:i:ix}.:z
« B «xf 3 4 3 6
2
- (i) a'p’
' 4x’ ~5x+6=0

Here a=4,b=-5c=6 :
As .3 be the roots of given equation

a a
(-5 _
; -
_3 _
4
v 7 a2 (3Y 9
N “B° = Tl =] =—
ow «*PB’=(xp) (2) y
1 1
m s i il il i
W g ap
Solution:
4x° -5x+6=0

Here a=4,b=-5,c=6
As o 3 be the roots of given equation

Thencc+{3=-2- and - xP= =
i B a a
__9 _6

T4 4.

_3 _3

= -2

N W oo
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(iv) 21— +E—!-
- B
s “H!I""‘ g
4x* -5x+6=0
Here a=4,b=-5¢=6
tAS oc,3 be the roots of given equation
b

Thenc + 3= —— and xf} = o
a a
__9) _$
= o |
-5 -3
4 2
Now £+Ei=‘x3 B -_:M
B = «xpP « 3

[ -G)E) =4
\4 2\4)_54 8
3 3
2 2
125-360 2 235 2
I e—— Y — T e — i ——
64 3- 64 3
__25
Y-

3. If a, B are the roots of the equation Ix’! + mx + = 0 (1 # 0), then find the

values of:
Solution:
Ix?+mx+n=0

Here a=l,b=m,c=n

Then «<+f3 = - and o3

a
. m

|
— |3 |6

|
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|2

R | 1
i) —+—
) 45
| |
o B
Sdunan
X +mx+n=0 )
Here a=Lb=m,¢c=n
AS
b v
Then o« +f = -— and «p ==
a a
n n
|

Formation of a quadratic equation:
If o and [3 are the roots of the required quadratic equation.
Let X=0a and x=0§
e, x-a=0 , x-B=0
and (x—-a)(x-pB)=0
x’—(a+B)x+af =0
which is the required quadratic equation in the standard form.

Find a quadratic equation from given roots and establish the formula
x? (sum of the roots) x+ product of the roots = 0.
Let a, (3 be the roots of the quadratic equation

ax’+bx+c=0 (@£ 0) (i)
Then o+ f . and oaf3= hd
a a
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b C

Rewrite eq. (i) as X'4+—x+—-=0
a a
; b C .
or x‘—[—— X+—-=0
a a

xz-—(a+B)x+al3=0
or x* - (sum of roots) x + product of roots = 0, that is,
X -Sx+P=0whereS=a+Band P=af

SOLVED EXERCISE 2.5

1.  Write the quadratic equations having following roots.
(a) 1,5

Solution:

Since | and S are the roots of the required quadratic equation, therefore,
S=Sumofroots=1+5=6

P = Product of roots = (1) (5) =5

Thus. the required quadratic equation is

x> =Sx+P=0
X' —6x+5=0
(b) 4,9
Solution:
Since 4 and 9 are the roots of the required quadratic equation, therefore,
S=Sumofroots=4+9=13
P = Product of roots = (4) (9) = 36
Thus, the required quadratic equation is
x> =Sx+P=0
X'~ 13x+36=0
(.c) - 21 J
. Solution:
Since -2 and 3 are the roots of the required quadratic equation, therefore,
S=Sumofroots=-2+3=1
P = Product of roots = (-2)(3)=-6
Thus, the required quadratic equation 1s
x’—Sx+P=0
x_—(1)x +(-6)=0
X"-x-6=0
(d) 0,_. -3
Solution:

Since 0 and -3 are the roots of the required quadratic equation, therefore,
S=Sumofroots=0+(-3)= -3
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