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Theory of Quadratic Equations
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Symmetric Function of the Roots of

(K.B + U.B)
(MTN 2014, FSD 2014)
A function in which the roots involved are
such that the value of the expression remains
same, when roots are interchanged is called

symmetric function. ie. f(a,B)="f(B.«)
Some symmetric functions are:

Quadratic Equation

a’+ B, o+ B, e
a B
Example: (Page # 30) (K.B + U.B)

Verify that
a’ + % +2apf is Symmetric
Verification:
Let f(a,B)=a’+p"+20B— (i)
f(B,a)=(8) +(a) +2pa
=’ +a’+2ap
=a’ + 2 + 20 —(ii)
From equation (i) and (ii) we get
f(apB)=1(Ba)
Hence o+ f° +2af is symmetric

Example: (Page # 30) (A.B + U.B)

Find the value of o+ ° +3ap3, if

a =2, p=1. Also find the value of

A+ +3ap ifa=1 B=2.

Solution:

When o =2, f=1

a’+ B +3af =(2°+(1)°+3(2)(1)
=8+1+6=15

When a =1, f=2

a’+ B +3af =1)°+(2° +31)(2)
=1+8+6=15

Expression o + ° +3af3

represents a symmetric function.
Q.1 If a, B are roots of the equation
x® +px+q =0, then evaluate
(i) of+p?
(i) o’ +ap’
iy 24P
p

a

(1) Solution:
X +px+q=0
Herea=1, b=p, c=q
Roots of given equation are «,
Then

(A.B + U.B)

a+B:_E

C
a
_4a
1
=q
(i)  Now o®+p>=(a+B)" —2ap
o’ +B =(=p)" ~2(q)

=p?-2q
(i)  o’B+op’= ap(a®+p%) (A.B)

= of[ (a+B)° —208 |
=qa[(-p)°-2(q) |
= a’B+of’ =q(p"-2q)
(iii) o Bp_o+p
ap
(LHR 2015) (K.B + U.B)
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Unit-2 Theory of Quadratic Equations
_ (@+B)* ~20B 5
af _4
2 3
_ (=P —2(q) 5
2 q2 — §XE
:>E+_:u 4 3
p a q 1 1 5
Q.2 If a, B are the roots of the equation = ;JFE =6
4x* —5x+6 =0, then find the value of B - )
) 1 1 (ii) a’B”= (ap)
i  =+= (K.B + A.B) 2
) 3
(i) o’ (A.B + U.B) 2
9
i) —+L  (U.B+AB) = opt=7
of ap
2 g2 iy ——4 L _fre
(iv) %+— (K.B + U.B) 2B ot B
o
(LHR 2016, GRW 2014, SWL 2016, MTN a +'32
216, SGD 2015, D.G.K 2014) (aB)
Solution: c
4x* -5x+6=0 2
Here a=4,b=-5,c=6 i 3V
Since a, S be the roots of the given (2)
equation
Then £l
b 84
atf=— =9
2 4
_ a8 5 4
54 "%
=2 1,15
f B a9
a — 2 2 3 3
Z a (iv) a p_a+p
6 p « af
4 (a+p) -3ap(a+p)
2 Putting the values
M L.l 5)"_4(3)(5
a p af 4 2)\ 4
_a+p - 3
aff 2
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125 45 m) _,(n
-G8 1))
3
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125-360 2 '
BE m’_2n
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64 3 n
o B 235 |
:?4‘—:—% m2—2|n I2
o - 2 2
Q.3 If a, B are the roots of the equation 1 1 |2 o n
IX*+mx+n=0 (1£0), then find SO
the values of o B n

() P+’ (A.B + U.B)

.. 1 1
(i) ?+F (K.B + U.B)
Solution:
IX* +mx+n=0
Roots of given equation are «,

Then a+[3:—9: a
a I

= a’p® +a’p? __rr:r;
N 1 1 p*+a?
(”) ?—FB—Z = az 2
(FSD 2017, SWL 2017, BWP 2014, D.G.K 2017)
B aZ +B2
- 2
(o)
_ ((x+[3)2 —2ap
Y —
(aB)
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