Relations between Roots and Coefficients

(1) Relation between roots and coefficients of quadratic equation:If o and B are the roots of

quadratic equationax® +bx +¢ =0, (a = 0) then
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If roots of quadratic equation ax?® +bx + ¢ =0 (a = 0) are o and B then

() (@-p)= (a+ﬂ)2_4aﬂ:im=i\/ﬁ
a a

2
(i) +ﬁ2 :(a+ﬂ)2 _2ap = b —22ac

a
2
(i) a® — B2 = (@+ @+ f) —4ap =—2¥P 2‘4“‘?5”*2/5
a a

(Wa* + 5 =@+ B —3apiar =0 ~3ac)
a
W) @ = " =@ p) +3apa- py=ia+ By ~sap i py -apy =2E _aca;bz —
e’ 4 2 2 22 [ b*=2ac ? c?
vi)a® + 8% ={(a+ p)° -2apB)" -2a°B° = = _2a_2
i) a* - 5t =@ - pya + pry =220 —26104)\/b2 — 4ac
a

2
b —ac

Vi) &’ +af+ p* =@+ p) —aff =——
a

E_az +p° _(@+p)’ —2af b’ -2ac
a of - af o

x) a’B+p’a=apfla+p)= _2_5

(ix) <+
IX IB

() (gj +(£J2 _@p @A) ~2a’p bPD42aC
Iz

@ a’p? a’p? a’c’



(2) Formation of an equation with given roots: A quadratic equation whose roots are a. and B
isgivenby (x —a)(x - 5)=0

sxl—(a+Bx+af =0 ie x* —(sum of roots)x + (product of roots) = 0

LxP=Sx+P=0

(3) Equation in terms of the roots of another equation:If o,  are roots of the equation
ax® +bx +¢ =0, then the equation whose roots are

(i) —o, p=ax’ —bx +c =0 (Replace x by - x)
(i) 1/a,1/ B=cx* +bx +a=0 (Replace x by 1/x)
(i) @, B";n eN=a(x""")* +b(x""")+c=0 (Replace x by x''")
(iv) ko, kB=ax? +kbx +k*c =0 (Replace x by x/k)
V) k+a, k+B=alx —k)* +b(x —k)+c=0 (Replace x by (x — k))
(vi) %,%:kz ax? +kbx +¢ =0 (Replace x by kx)

wii) @', """ n eN=a(x")* +b(x")+c =0 (Replace x by x")

(4) Symmetric expressions:The symmetric expressions of the roots a, p of an equation are
those expressions in o and 3, which do not change by interchanging a and B. To find the value
of such an expression, we generally express that in terms of « + 8 andap.

Some examples of symmetric expressions are:

(i) a® +p°
(i) a®> +apf+ p*

o 11
(|||);+Z

Y i
(24

V) &’ B+ pa

of5) (2]



(vii) o
+

(viii) «*
+p*



