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Learning outcome

1. Students will be able to know and find the relationship
between zeroes and coefficients of a cubic polynomial

2.. Students will be able to solve questions involving relationship

betweenzeroes and coefficients of a cubic polynomial
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PREVIOUS KNOWLEDGE TEST

1. sum of zeroes =- (Coefficient of x )/ Coefficient of x? =-b/a

2. product of zeroes = = Constant term/ Coefficient of x?=c/a

3. A quadratic polynomial can have at most 2 zeroes and a cubic polynomial can
have atmost 3 zeroes

4. General form of linear polynomials ax + b where a + 0

5. General from of quadratic polynomials ax? + bx + ¢ where a#0

6. General form of cubic polynomialax3 + bx? + cx + d, where a #0
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> Verify that 3, -1, —3 are the zeroes of the cubic polynomial
hen verify the relationship between the zeroes and its
' ]

ST s

;;(1)_31 —5x2-11x-3 and t
coefficients.
Solution. Given polynomial p(x)= 3x3 -5x% -11x-3
Comparing the given polynomial to the general cubic polynomial ax 3 ibx?+cx+d, we get
a=3,b=-5,c=-11,d=-3
p(3)=3.3%-5.32-11.3-3=81-45-33-3=0

p(-1)=3(-1)3-5.(-1)% -11.(-1)-3=-3-5+11-3=0
(-3 (3)-
1 5 11 . -1-5+33-27 0

S YN PO sl P, P
27 9 3 9 9

~ 3,-1 and (—%) are zeroes of the polynomial p(x).

We take a =3, B=-1 and yz—%.Then,

- _ s 2
0) a+ﬁ+Y=3+(_1)+(_l)=3_é=9_4=_5_=__5=Coeff1cxentofx __b
3 3 3 3 3 Coefficient of x>

(i) ap+Py+ya =3(—1)+(—1).(—§-)+(—%)(3)

Y S SR —-11  Coefficient of x _c
a

3 3 Coefﬁcient of x3

a 1Y ., -3 Constant term d UDM
(i11) aBy—3(—l)(—§)—l——?—— — 5 =——. Py

Coefficient of x a |
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— s Ifa, B, y are the zeroes of the polynomial 6x> + 3x% - 5x +1, then find the value
ofa ™" + B_l +y~ L

Solution. Given p(x)=6x% +3x2 ~5x +1

On comparing with  p(x)=ax® +bx® + cx +d, we get: a=6, b=3 c=-5 d=1
As a, B, y are the zeroes of p(x), so

a+p+ S L
! a 6 2
af+fy+ya=-=--
a
d 1
GRY === :
g b el 1.1 1 ap+freye -5/6
a By afy -1/6
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if f o, B are the two zeroes of the polynomial 212 —5x +7, find the quadra’ac
Q};qomlal whose zeroes are 20 +3f and 3a. + 28. e

Solution. Given f(x)=2x%-5x+7

5
a+Bf=— and af==
Bz Bz

For the required quadratic polynomial,
25 b

Sum of the zeroes  =(20+3B)+(3a.+2P)=5(a+f) = A
a

Product of the zeroes =(2a +3B)(3a +2p) =6 (a? +p%)+13ap=6[(o+p)> 2B +13 af

_6F§_2 ZJHS (L8 ¢
4 2 2 2 a

= g=2, b=-25 c¢=82
. Required polynomial =2x% ~25x+82.
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Some Useful Relations Involving o and B -
1. a2 +p%=(a+p)* -20p
2. (a-B)* =(a+p)’ ~4ap
3. o2 -p? =(o+B)(e-B)=(o+P)y(o-+B)’ ~doip
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_ Ifo and p are the zeroes of the polynomial p(x) = 2x% +5x +k, satisfying the

relation, o? +B? +af = 2, then find the value of . -
y [CBSE OD 17]

Solution, Given p(x)=2x*+5r+k = g=2, b=5, c=k

b 5 ¢ k
O+php==-==—— d ==
g a2 a o n 2
Given o +B2 +043=-2[I1 =3 (a +B)2 —aB=27ll-
(5)%21 k215 4
= _ ] —_——=— =% —— e —— T —— -
2) 2 4 2 4 4 4
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i
[fa and — are the zeroes of the polynomial 4x% - 2x + (k - 4), find the value of k.
o [CBSE 10]

Solution. Given f(x)=4x* -2x+(k-4)

k-4

Product of the zeroes =q. il
4

_C
a

R [m—

k-4

—=1 = k=8
1 8
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L If o,p are zeroes of quadratic polynomial x* —(k+6)x +2(2k -1), find k if

a +B:§aB.

[CBSE 10]
Solution. Given f(x)=x ~(k+6)x+2(2k-1)

oc+[3=—é=k+6 and aB=£=2(2k—1)
a a

But 0.+[3:21aB = k+6:21x2(2k—1) = k=7
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