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Relationship between zeroes and coefficients of

a quadratic polynomial.

f0, B are zeros of a qu
<0 Coefio
i coefic

Where o and (3 are the zeroes of the quadratic

polynomial.

a is the coefficient of X2
b IS the coefficient of x.

c IS the constant.

adratic poynomial fx) = 2 + b # Cr,

hen
stant tems

coeficient of £




Relationship between zeroes and
coefficients of a cubic polynomial.

f a, B, y are zeros of a cubic polynomial f(x) = aa’ + ba” + ca + d, then

Q4B+ b__ coefficient of «” afy - -d _ _constant terms
¥=a" coefficient of &’ a  coefficient of 2
¢ coefficient of «
+tpy+tQay=— = —
ap+ By + ay a  coefficient of 2’

Where o ,3 and y are the zeroes of the cubic
polynomial.

a is the coefficient of X3-
b is the coefficient of X2.
c IS the coefficient of x.
d Is the constant.




Example 1

We have, p(x) = 6x°—3 —7x
p— plxy = Bx — Tx — 3 (In general form)
= 6x"—Ox +2x— 3 = 3x(2x— 3) + 1 (2x — 3)

= (2x—3)(3x + 1)

The zeros of polvnomaal p(x) 1s given bv

Ppix) =0 — (2% —3)(3x + 1) = 0
Thus, the zeros of 6x° — 7x — 3 are O = ;—j and B =
Now, sum of the zeros = O + P = ﬂ — L = E = E
2 3 6 6
— (Coefhcient of x)  —(-7) 7
and Coeflicient of x° - 6 6

— (Coellicient of x)

Therefore, sum of the zeros = — — —
Coethcient of x~

) 3 1 1

Again, product of zeros = & . P = > <~ 3 = -5
. Constant terim — 3 |
A1lc N S T o - -
Coethicient of x~ (3] 2

Constant terimn

Therefore, product of zeros = — — —
P Coethicient of x~

—

i



f(x) = 4x2 - 3x - 1
=4x° -4x+ x -1 [by splitting the middle term)
=4x(x -1+ 1x-1)
=(x-1)(4x + 1)

So.thevalueoMx’-3x-1iszerowhenx-1=00r4x+1=0i.e.,whenx=1orx=-%.

So.mezeroesofuz-ax-mrumd-%.

= (1) Coefficient of x
Coefficient of x°

.productofzeroes=(1)(-1)=.._1.

4 4
Constant term
= (=17, ;
. Coefficient of x '
Hence, verified the relations between the zeroes and the coefficients of the polynomial.




Example 3
Letp(u) = 4" + Su
= A+ 2)
Equating both the factors with z=ero, we get
42¢ = 0O and w+2 = 0
. = 0 and = —2
. Zercesof p{u)are0and — 2

Hereaga = 4. P = Sandc = 0
Sumof the zerces = 0+(—2) = — 2
= _ =8 __ 5
Z <
— Sum of the zerces = — 2

iZ

Productof thezerces = O0x({—2) = O

Z <

(e
— Product of the z=zerces = —
iZ



p(t) =t — 15
=t +0—15
= 1t2 + O{t) — 15
It is of the form at? + bt + ¢

So,a=1, b =0, ¢ =-15

We have to verify

Coef Ficient of x
Sum of zeroes = —

Coefficient of x~

) b
.-‘.E’.a'-f-B——E
L.H.S5 R.H.S
o+ [3 _ b
= V15 - V15 “
-0 DY
=0

Since, L.H.S = R.H.5

Example 4

Constant fermn
Product of zeroes =

Coefficient of x-

je.axPB==<
L

L.H.S R.H.S
o B (
= (V15) (—V15)| @
= ~(V15) e
=— 15 =—15

Hence relationship between zeroes & coefficient is verified



Example 5

Hence, l, 1 and —2 are the zeroes of

23 + 2 —5x + 2. Hence verified.

Nﬂwwetakem=%,ﬂ=land?=—2.

o+ P+ y=

= — X 1+ 1 x (=2) + (=2) x —

2
2 2 a
1 -2 o
By > (—2) 5 -

Hence verified.



Division algorithm for Polynomials

If p(x) and g(x) are any two polynomials with

g(x)#0, then we can always find polynomials
q(x) and r(X) such that,

P(X)=0(x).9(x) + r(x)
where 1(x) # 0 or degree r(x) < degree g(x)



IXA+H4AX+ 5

4% +21x+20
4x* + 16x

w Third term of q(x —; -
5x+20

0







By long division

3x3 —x2—x_4

X =1 ) 3x4 — 453 — 3x —1
Bae= Faf

(=) )

—x3 — 3x
B
(+) (-)
—x?—-3x—-1
—x?+x
(+) (-)
—4x —1
—4x + 4
GH =3

—5




Practice Questions

* Find the zeroes of the following quadratic polynomials and
verify the relationship between the zeroes and the coefficients.

1) X2+5x+6
2) 2X2-TX+3

« Divide the polynomial p(x) by g(x) and find the quotient and
remainder.

1) p(X)= 6x3+13%x2+x-2 and g(x)=2x+1
2) p(x)= X*+x3+x2-2x-3 and g(x)= x>-2






