Exercise 2.1. Polynomials

Q.1: Find the zeroes of each of the following quadratic polynomials and verify the
relationship between the zeroes and their coefficients:

(1) f(X)=x22x—8f(X) - x2-2 x-8

(i) g(s)=4s24s+1g(s) — 4s2-4s + 1

(i) 6x2-3—x6a;2- 3- 7X

(iv) h(t)=t245h (t) —t2 15

(V) p(X)=x2+2V2x-6p (X) = X2+ 242x 6

(V) gq(X)=V3x2+10x+7V3g(x) = y/3x2+ 10x + 773
(vii) f(X)=x2+V3+1)x+V3/(x) = x2 (V3 + I) x + y/3

(i) g(¥)=a(x2+1)-x(@a2+1)#(x) = a (x2+ 1) -x (a2+ I

Solution:

() f(x)=x22x-8/ (x) = X2 2x-8



We have,

f(X)=x22x-8f(x) —x2-2x-8
=X24x+2x-8cc2-4a; + 2x-8
=X(x-4)+2(x-4)z (a;-4) + 2(z-4)
= (X+2)(x-4)(a; + 2) (a;-4)

Zeroes of the polynomials are -2 and 4.

Now,

— coefficient of x

Sum of the zeroes = -coefficientofxcoefficientofx o
coefficient of x

2+4=-(21 2
2=2
constant term

Product of the zeroes = constanttermCoefficientofx .
Coefficient of X

Hence, the relationship is verified.

(i) g(s)=4s24s+1g(s) = 4s24s + 1

We have,

g(s)=4s24s+1g(s) = 4s24s + 1
=4s22s2s+14s22s2s+1
=2s(2s-1)-1(2s-1)2s(2s-1) - 1(2s-1)

=(2s-1)(2s-1)(2s-1) (2s-1)



Zeroes of the polynomials are 1 2 and 12

—coefficient of s
Sum ofzeroes = -coefficientofscoefficientofs2 o
coefficient of s2

Ve

12+ 12= -(-4)4¢ + 4

constant term
Coefficient of x

Product of zeroes = constanttermCoefficientofx

12 x 12—142 X |2 = Z 14:14421 =

|

Hence, the relationship is verified.

(i) 6s2-3 -7 x6s2 —3 —7a;

=6s2-7x-36s2- 7x - 3 =(3x+ 11)(2x- 3)

Zeros ofthe polynomials are 32and-i3 | and y

Sum ofthe zeros = ~-coefficientofxcoefficientofx2 -------- S
coefficientofxz

13+32=-(-7)6" + f = 76=76|"= |

.. constant term
Product of the zeroes = constanttermCoefficientofx2

coefficient of x2

-13X32=-36y X | =y -36=-36y = vy

Hence, the relationship is verified.

(iv) h()=t2-15/i (t) = t2- 15

W e have,

h(t)=t215h (t) = t2- 15



=tM I5t2v/15

= (t+VIS)(t-VIS)(f + \/I5) vb)
Zeroes of the polynomials are -yISandylIS —\/II>

Sum of the zeroes =0

-V15+V15-A/15 + s/15 =0

0=0

Product of zeroes = constanttermCoefficientofx e ngﬁ:el"flx = -151 —i\
X\/15 = -15

-15=-15

Hence, the relationship verified.

(V) p(X)=x2+2V2x—6p (X) = x2+ 2\Z2x 6

We have,

p(X)=x2+2V2x-6p (&) = x2+ 2\/2cc-6
=x2+3V2x+3V2x—6a2+ 3\/2# + 342:e-6
=X(X+3V2)-V2(x+3V2)a: (a: +3V/2) - (a + 34d2)
= (X+3V2)(x-V2) (& + 3\/2) (z-\/2)

Zeroes of the polynomials are 3V23\/2 and —3"12-3y/2

_o/o
Sum of the zeroes = -2\b1 —

V2-3V2=-2V2v/2-3v/2 = -2>/2-2V2=-2V2-2Vv/[2 = -2v"2

Product of the zeroes = constanttermCoefficientofx _°"5ta"t term
Coefficient of x

V2x-3V2=-61V2 x -3y/2 =~



Hence, the relationship is verified.

(vi) g(x) = V3x2+10x+7V3v/3a:2+ 10z + 743

=V3X2+7x+3x+7V3Vv/3#2+ 7x + 3x + 7\/3
=V3x(x+V3)7(x+sqrt3)V3a; (& + \/3) 7 (x + sqrt3)
= (x+V3)(7+sqrt3)(a; + y/3) (7 + sqrt3)

Zeros of the polynomials are -V3and-7vV3 —y/3and”

Sum of zeros = -10V 3-"

- - = _ e 7= 10 _10vV3= _.10V3Z10
V3-7V3=-10V3-\/3 \7/5 43 s &

Product of the polynomials are -V 3, -7V3—y/3,

717=7

Hence, the relationship is verified.

(vii) h(x) =x2-(V3+1)x+V3a;2- (\/3 + 1) x+ y/3

=x2-V3-x+V3x2—\/3 —a + \/3
=x(x-V3)-1(x-V3)a;(a;-v/3) —1(® —>/3)
= (x-V3)(x-1)(a;-y/)x - 1)

Zeros of the polynomials are 1 and V3\/3

Sum of zeros = -coefficientofxcoefficientofx2 =——V3~ 1] COCeIQIJ Ket/f = —[—\V3 —II



1+V3=V3+11l + a3 = \/3 + 1

Product of zeros = -coefficientofxcoefficientofx2=V3 C &J icient ] x —
co efficient of xz

V3=V3\V/3 = >/3

Hence, the relationship is verified

(viii) g(x) = a[(x2+1)-x(a2+1)]2a](cc2+ 1) -® (a2+ 1)]2

=—ax2+a-aX-xa:.c2+ a—a2x —X

—ax2-[(a+1)]taa;r2- [(@2x + 1)] + a
—axZ2-aXx—x+taax2—azx-x + a

=—ax(x-a)-1(x—a)ax(x —a) —I(x-a) =(x—a)(ax—)(a;-a) (ax-1)
Zeros of the polynomials are laand!l ~ and 1

Sum of the zeros = a[-a21]a®" 224

la+ta=aXla az+la= a2+1a;aL + a= ’\-;_Fl N

a a

Product of zeros = a/a
laX3=aa—x a = —
a a

1=1

Hence, the relationship is verified.

Q.2: If aandpa and f3are the zeroes of the quadratic polynomial f(X)=x2-5x+4
f(X) —x2~5x + 4, find the value of la+Ilp—=2aP”" + jj-2a/3.

Solution: We have,



aand(3a! and (3are the roots of the quadratic polynomial.
f(x)=x2-5x+4/ (&) = x2 5x+ 4
Sum ofthe roots =a+3a + /3=5

Product of the roots = a $a/3 =4

So,

ia+ip-2a(3” + j-2acj3=p+aap-2a3”-2a/3

= 54-2x4=54-8=-2741 -2 x 4= f-8 =

Q.3: If Grandpa and (3are the zeroes of the quadratic polynomial f(x)=x2-5x+4
f{x) = x2bx + 4, find the value of la+ip—=2aP-i + -|-2 a(3.

Solution:

Since, aandPa and f3are the zeroes of the quadratic. polynomial.
p(y)=x2-5x+4p (y) = x2 5xc+ 4

Sum ofthe zeroes =a+3a + /3=5

Product of the roots = a3a/3 =4
So,

ia+ip-2a3”™ + i-2al/3

f3+a-2a2132
a/3

p+a-2aZp2ap

(a+/3)-2 (al3)
(a+P)-2(aP) ap a3

5-2x16

5-2x164 = 5-324 = -274



Q.4: Ifaandpa and f3are the zeroes of the quadratic polynomial p(y)=5y2—~+y+1
p(y) = by2-7y + 1, find the value of la+ip”™ +

Solution: Since, aand(3a! an d 3 are the zeroes of the quadratic polynomial.
P(y)=5y27y+1p(y) = sy2-7y + 1
Sum of the zeroes = a+Pd! + A3=7

Product of the roots =a$a/3 =1

So,

Q.5: Ifaandpa and (3 are the zeroes of the quadratic polynemial f(x)=x2—x—4

f(x) — x2-x -& , find the value of la+Ilp—aP” +

Solution:

Since, aandPa an d ft are the zeroes of the quadratic polynomial.

We have,
f(X)=x2x-4/(a:) —x2-x-A
Sum of zeroes = a+Po: + 13 =1

Product of the zeroes = a3a/? = -4

So,

la+ip-a(3™ + a+pap-aP~-al3

i-4-(-4)=-14+47-(-4) =~ +4

_1+164 = 154~
4 4



Q.6: If aandpa and f are the zeroes of the quadratic polynomial f(X)=x2+x—2

f(x) = x2+ x-2, find the value of la—ip " -

Solution:

Since, aand(3a: and j3are the zeroes of the quadratic polynomial.

We have,
f(X)=x2+x-2/ (X) = x2+ x-2
Sum of zeroes =a+3a + /3=1

Product of the zeroes = a(3a:/3 = -2

So,
la+ ip-a(3-" + attaP N

Ba
= p-aap dg

(@B1 e \" (a+/?)24a/3 o B
= P-aap X (a-P)ap = X = V(atp)2d4apap = -------- ---m--mm- =V1+82 = Vo2 = 32
ap ap ap
vCT y fi 3

2 2 2

Q.7: If one of the zero of the quadratic polynomial f(x)=4x2—8kx—9
/ (x) = 4x2-8fcx-9 is negative of the other, then find the value of k.

Solution:

Let, the two zeroes of the polynomial f(x)=4x2—-8kx—9 / (x) = 4a:2-8fcx-9 beaand-a
a and —a.

Product of the zeroes =ax-aa x —a =-9

Sum of the zeroes = a+(-a)a + (—d9) =-8k=0 Since,a-a=0
Since,a-a = 0



=>8k-0"- 8k —0 =k—06=>k —0

Q.8: If the sum of the zeroes of the quadratic polynomial f(t)=kt2+2t+3k
/ (t) = kt2+ 2t + 3k is equal to their product, then find the value of k.

Solution: Let the two zeroes of the polynomial f(t)=kt2+2t+3k/ (t) = kt2+ 2t+ 3« be
aandPcc and (3

Sum of the zeroes = a+(3a: + /?7=2

Product of the zeroes =ax 3a x =3k

Now,

-2k=3kk | N =>Bk=2=>- 3k = -2 =>k=23="k = A

So, k=0and =>k=-23=> k = »

Q.9: Ifaandpa and 3 are the zeroes of the quadratic polynomial p(x)=4x2-5x —1
p (@) = 4a:2 5a;-1, find the value of a2P+aP2a2l3+ a/32.

Solution:

Since, aandPa and j3are the zeroes of the quadratic polynomial p(x)=4x2—5x—1
p (X) —4a;2- 5a:-1

So, Sum of the zeroes = a+Po: + 3 = 54 |

Product of the zeroes =a* 3** x /3= -14 7"

Now,

a23+a3202/3+ a/?2=a3(a+3)a:/3 (a + 13)

= -516i f



Q.10: If aandpa and (3are the zeroes of the quadratic polynomial f(t)=t2-4t+3
I (t) = t2-4t + 3, find the value of a4p3+a3p4ad/33+ a3/?4.

Solution:

Since, aandPa an d [3 are the zeroes of the quadratic polynomial f(t)=t2—4t+3
f(t) =*2-4*+ 3

So, Sum of the zeroes =a+3a + 3 =4

Product of the zeroes =ax3a x =3
Now,

ad33+a334Q4"3 j a3 _a333(a+3)c»13/33(a + 13

=(3)3(4)(3)3(4) = 108

Q.11: Ifaandpa an d¢ /3 are the zeroes of the quadratic polynomial f(x)=6x2+x—2
f (X) = QQ+ X-2, find the value of ap+pa-" + .

Solution:

Since, @aand3a: an d f3 are the zeroes of the quadratic polynomial f(X)=6x2+x—2
f(x) = 6x2+ Xx-2.

Sum of the zeroes = a+3a: + 13 =-16"
Product of the zeroes =ax3a x 3 = -13/
Now,

ap+tpaf+ |

(a2+p2)-2a/3

= (az+p2)-2apap /3

By substitution the values of the sum of zeroes and product!



25

= -2512 12

Q.12: If Grandpa an d 3 are the zeroes of the quadratic polynomial f(x)=6x2+x—2

f(x) = 682+ a;-2, find the value of ap+2[la+lp]+3aP™ + 2 1 % L + socss.

Solution:

since, CrandPa an d /3 are the zeroes of the quadratic polynomial f(X):6X2+X—2
f(x) —632+ a;-2

Sum ofthe zeroes = a+3a + (3: 63 -|

Product of the zeroes = a* (3a x = 431

Now,

ap+2[la+ip]+3a(3f +2 1+ 1+ 3qs
a2pap+2[la+ip]+3a3nr-r—K2 @D_+.ZlP + 3oils

(a+p)22apap+2[la + ip]+3aP a7 +2°1 % % + 3a/?

By substituting the values of sum and product of the zeroes, we will get

ap+2[la+ip]+3a(3-~ +2 L+ E) + 3a/5=8

Q.13: If the squared difference of the zeroes of the quadratic polynomial
f(X)=x2+pXx+45/ (x) = x2 + px + 45 isequal to 144, find the value of p.

Solution:

Let the two zeroes of the polynomial be crandPa and 3.

W e have,



f(X)=x2+px+45/(a;) = x2+ px + 45
Now,

Sum of the zeroes = at+Pcc + /? =p
Product of the zeroes =a* (3a x /3= 45

So,

(a+(3)2-4a(3=144(a + 13)2-4a/3 = 144 (p)24x45=144(p)2-4 Xx 45 = 144

(p)2=144+180(j3)2 = 144 + 180 (p)2=324(p)2= 324 p=V324p = v s2i p=%+18
p = + 18

Thus, in the given equation, p will be either 18 or-18.

Q.14: If Grandpa an d (3 are the zeroes of the quadratic polynomial f(x)=x2—px+(q

f(x) = x2-px + q, prove that a2p2+ p2a2= pdq2-4p2q+2°~ + -~ = + 2.

Solution:

Since, @aand(3a: an 4 (3 are the roots of the quadratic polynomial given in the question.
f(X)=x2pXx+q/ @) = x2-p x + g

Now,

Sum of the zeroes =p =aH30! +J3

Product of the zeroes =q=a* (3a: x
LHS = aZ@+ p}stz-/frr + aé!'

+
ad+pda2p? a3
a2/32

(a2+/?2)2-2(a/3)2
(a2+p2)2- 2(ap)2(ap)2
M)2

(e FA-laftF-2(af)2
@hf

[(@+P)2-2aP] -2(aP)2(aP)2



[(pf-2n-2{qf
[(p)2—2d] —2(9)2(a)2
W5

(p4+4q92-4p2q)-2q2
(p4+492-4p29)-29292

p4+292-4p29

@

p4+202-4p 2002

pV+2-4p’(‘:iﬂ4+2-r’,\|

= RPN —  + 2

LHS = RHS

Hence, proved.

Q.J15: Ifaandpa and (3are the zeroes of the quadratic polynomial f(X)=x2-p(x+1)—
cfix) = x2-p(x + 1)-c, showthat (a+1)(P+1)=1-—€(a + 1) (0 + 1) = 1-c.

Solution:

Since, aand(3a and 0 are the zeroes of the gquadratic polynomial
f(X)=x2p(x+1)-c/(:r) = x2-p(x + 1)-c
Now,

Sum of the zeroes = a+(30!'+ 0 =p

Product of the zeroes =a* (3a x /3=(-p- ©)
So,

(a+)(3+L)(a+ |) (0O+1)
=aP+at3+la/3+a+ 0+ 1
=aB3+(@+3)+la:/3+ (a+ 0) + 1
=(-p-C)tp+l(—p-c)+p+ 1

=1- c=RHS



So, LHS = RHS

Hence, proved.

Q.16: Ifaandpa and 0 are the zeroes of the quadratic polynomial such that
at+P=24anda—P=80: + f3= 24 and a-/3 = 8, find a quadratic polynomial having
aandpa and as its zeroes.

Solution:

We have,

a+3=24a+0=24........... E1

By solving the above two equations accordingly, we will get

2a=322a = 32 a=16a = 16

Substitute the value of aa, in any of the equation. Let we substitute it in E-2, we will get
(3-168/3= 16-8 3=8/3= 8

Now,

Sum of the zeroes of the new polynomial =a+3a + P =16 +8 =24

Product of the zeroes = a$af3 =16x816 x 8 = 128

Then, the quadratic polynomial is-

Kx2(sumofthezeroes)x+(productofthezeroes)

X2- (sum of the zeroes) x + (product of the zeroes) = x2—24x+128
a2-24ac+128

Hence, the required quadratic polynomial is f(X)=x2+24x+128/ (a:) = x2+ 24a + 128

Q.17: ifaandpa and f3are the zeroes of the quadratic polynomial f(X)=x2—

/ (x) — x2-1, find a quadratic polynomial whose zeroes are 2apand2pa”~ and



Solution:

We have,
f(x)=x21 f (&) —x2- 1
Sum of the zeroes = aH30: + ft=0

Product of the zeroes = a(3a/3 =-1

From the question,

Sum of the zeroes of the new polynomial = 2a(3and2(3a” and

2a2+2/32

= 20204243

2(a2t/"
= 2@2tplap Vg

2((a+/3)22a/?)
= 2((a+P)22aP)ap — —- -7 --------

2(2)1

= 2(2)1-1 {By substituting the value of the sum and products of the zeroes}

As given in the question,

Product of the zeroes = (2a)(2p)ap = 4apap =4

Hence, the quadratic polynomial is

X2 (sumofthezeroes)x+(productofthezeroes)
x2- (sum of the zeroes) x + (product of the zeroes)

=k (-4)x+4cc2 (-4) X + 4 =X2+AX+AH2+ 4t + 4

Hence, the required quadratic polynomial is f(X)=x2+4x+4/ (@0) = a2+ 4da + 4

Q.18: Ifaandpa and (3are the zeroes of the quadratic polynomial f(x)=x2—3x—2

f (X) = x2-3x-2, find a quadratic polynomial whose zeroes are 12a+pandl2p+a

2a+P and 2/3+a "



Solution:

We have,
f(X)=x23 X-2/(x) —x2-3x-2
Sum of the zeroes = a+(3a: + 3=3

Product of the zeroes = a”a/3 =-2

From the question,
Sum of the zeroes of the new polynomial = 12a+P + 12p+a 2a+p + 24+a

2E+a+2a+/3
2a+/3)(2/3+a)

20+a+2a+P(2a+P)(2p+a) (

3a+3/3

3a+3p2(az+p2)+5ap 2(a2+£2)+5a/3

3x32[2(a+P)-2ap+5

9
92[9-(4)1-10 0 °

926-10 25" = 916"

Product of the zeroes = 12a+p x 120+a x 2Ma

1

= 1(2a+P)(20+a) (2a+/3)(2/3+a)

= l4ap+2a2+2p2+ap 1
4a/3+2a2+2/32+a/3

1
= 15ap+2(a2+p2
P ( P ) 5a/3+2(a2+/32)

= 15ap+2((a+P) -

1
5x(-2)+27(3)2-2% (-2))

= 15x(-2)+2((3)2 2 x(-2))



= 1-10+26"T26 = 116W
So, the quadratic polynomial is,

x2-(sumofthezeroes)x+(productofthezeroes)
X2- (sum of the zeroes) x + (product of the zeroes)

= Kk (x2+916X+116)(EC2 +

Hence, the required quadratic polynomial is k (x2+916X+116)(x2 +

Q.19: If aandpa and j3are the zeroes of the quadratic polynomial f(X)=x2+px+q

/ (&) = X2+ px + @, form a polynomial whose zeroes are (a+P) and(a—P)
(a+ 0)2and (a- @2

Solution:

We have,
f(x)=x2+px+q/(a;) = X2+ pxXx + (
Sum of the zeroes = a+Po: + [?=-p

Product of the zeroes = a%$a/3 = g

From the question,
Sum of the zeroes of new polynomial = (a+P)2+(a—3)V + P)2+ (ot-0)2

= (a+3)2+a2+322ap
(a+ 32+ a2+ [32- 2a/3

= (a+3)2+(a+3)22a3-2a3(a + A2+ (a + /?)22al3-2af
=(-p)2+(-p)22xQq-2xq(-p)2+ (-p)2 2xg-2 xq

= p2+p2—4qp2+ p2-4q

=2p2—492p2-4g

Product of the zeroes of new polynomial = (a+3)2(a—3)2



=(-p)2A(-p)24q)(-p)2((-p f-49)
=p2(p2-4 q)p2 %4«)
So, the quadratic polynomial is ,

x2(sumofthezeroes)x+(productofthezeroes)
X2 (sumof the zeroes) x + (product of the zeroes)

= x2+2p2-4q)x+p2Ap2-4g)oc2—(2p2"q) X+P2(p2-4 Q)

Hence, the required quadratic polynomial is f(X)=k(x22p2-4q)x+p2(p2-4q))
f(X) —k{X2 (2p2-4g) X+ P2(p2-49g)).

Q.20: If Grandpa andfl are the zeroes of the quadratic polynomial f(X)=x22x+3
| (X) = x2-2 x + 3, find a polynomial whose roots are:

() a+2,p+2a + 2,9+ 2

Solution:

We have,
f(X)=x22x+3/ (@) = x2 2x +'3
Sum of the zeroes =a+3a + 3=2

Product of the zeroes = a(3a/3 =3

(i) Sum of the zeroes of new polynomial = (a+2)+(3+2)(a + 2) + (?+ 2)
= at+3+4a+ 3+ 4
= 2+4=6

Product of the zeroes of new polynomial = (a+1)(3+1)(a + |)(6-\-1)



=a(3+2at2(3+4al/3+ 2a + 213+ 4
—a(3+2(at+(3)+4a/3+ 2(a+ 0) + 4=3+2(2)+43+ 2(2) +4=11
So, quadratic polynomial is:

x2(sumofthezeroes)x+(productofthezeroes)
x2- (sum of the zeroes) x + (product of the zeroes)

=x2-6Xx+11x2- 6x +11

Hence, the required quadratic polynomial is f(x)=k(x2—6x+11)/ (x) = K (x2-6x + 1)

(i) Sum of the zeroes of new polynomial = a-la+l + (3-1(3+L

(a-Hhg+NH+(/M)(a+l)
(a+1)(0+1)

(a-1)(P+1)H(|31)(@+l)(@+l)(P+1)

a/3+a-/3-1+a/3+/3-a-|
(a+D)(/9+1)

ap+a-p-l+ap+p-a-1(a+l)(p+1)

_ 3-1+3-1
= 3-143-13+1+2 ., = 46=23] = |

Product of the zeroes of new polynomial = a-la+1 +P-1P+1 ~L-L +

=26=13] = 1
So, the quadratic polynomial Is,

x2(sumofthezeroes)x+(productofthezeroes)
X2 (sum of the zeroes) x + (product of the zeroes)

=x2-23X+13x2-] x + |

Thus, the required quadratic polynomial is f(x)=k(x2—23X+13)/(x) — k(

Q.21: Ifaandpa and j3are the zeroes of the quadratic polynomial f(x)=ax2+bx+c
I (x) = ax2+ bx + c, then evaluate:



(i)a-pa-/3

M 1a-1P” -}

(i) ia+ip-2ap”™ + -|-2a/3
(iv) aZp+ap2a2/3+ afl2
(V) a4+pdad + /A

aa+6 | a/3+6

aa+6 | a/3+6

(viii) a[adp+ pa]+b[aa + paja 5 Wt +6 2 | ]

Solution:

f(x)=ax2+bx+c/ (cc) = ax2+ foe + ¢
Here,

Sum of the zeroes of polynomial = a+Pa: + (3= -ba
Product of zeroes of polynomial = a$a/3 = ca”

Since, a+Pa + [3are the roots (or) zeroes of the given polynomial, so

(i)a-P

The two zeroes of the polynomials are-

-btVb24ac2a- (-b-Vb2-4ac2a) 4ac_ " ~4ac

—&+\/&2-4ac+&+\/62-4ac

= -b+Vb24actb+Vb24ac2a va



= 2Vb2-4ac2a 2v’\2 4ac = Vb2-4aca ~ ~aC
a a

.. 1
(i) 1Q—1P~—£
= p-aap— (a-P)ap P-a _ ~00) E.1
aft aft
From previous question we know that,
Q—Pen—3= vbz4aca ~C
Also,
a3al/3 = cal
Putting the values in E.1,we will get
-Aac
(\24ecam) —
= —(vbz4acc)— " bcdaCy
@) la+ip-2a3-i + ~-2a/3
= [ia + Ip]-2a(3 bi'—..:P 2al/3
at+/3
= [at+pap]-2a(3 -2a0 E-1
a/3
Since,
Sum ofthe zeroes of polynomial = a+Pa: + 'B: -ba
Product of zeroes of polynomial = aPa/3= ca~

After substituting itin E-1, we will get

2 —

C a

-bax ac—an—a X



= *“ be—2 ca— 2 -
(o] a

= -ab-2c2ac ab-2c
ac

=-[bc+2ca]- [E + ]

(iv) a2(3+a(32a2/3+ a/32
=a3(a+3)a/3(a + fi)........ E-1.
Since,

Sum of the zeroes of polynomial = a+(3a: + /3= -ba
Product of zeroes of polynomial = a(3a/3 = ca”
After substituting it in E-1, we will get

ca(-ba)f(ir)

= "bca2llr

(V) ad+pdad+ /A
=(a2tP222a2P2(a2+ 0Z-2 a2p2
=((@atP)22aPM2aP)2((a + /J)22a/j)(2al/Jd)?2

Since,

Sum of the zeroes of polynomial = aH3a: + /3= -ba

Product of zeroes of polynomial = a$a/3 = ca”

After substituting it in E-1, we will get

[(-ba)-2(ca)]2-[2(ca)2] [(-i)-2 (])]2-



2

= [b2 2aca2] —2c2a2 PZ2ac
2 (b2-2ac)2-2a2c2
= (bZ 2ac) - 2a2c2a4----------- f-m-mmmm-

M) leatbt+lgpo ~ + 7

aB+b+aa+b
ap+b+aatb(aa+b)(ap-*-b) (ot,+t)(<, |8+t)

a(a+/3)+2b
a(o+p)+2ba%p+aba+ab[Hb2 oW +~  +ot<,+t,

a(a+/3)+2&
TNTT2
erap+ao(a+p

a(a+(3)+2bazap+ab(a+P)+b2

Since,

Sum of the zeroes of polynomial = a+|3a + /3= -ba

Product of zeroes of polynomial = a$a(3 = ca’

After substituting it, we will get

b
ac-b2+b2

bac-b2+b2

13+a

(vii) paa+b+ aap+b aa+b a/3+b

B(afi+b)+a(aa+b)
= P(ap+b)+a(aa+b)(aa+b)(ap+b) {aa+b){ap+b)

afi2+b(3+aa2+ba
= ap2+bp+aa2+baaZap+aba+abp+b?2
a2af3+aba+abj3+b2

aa2+b/?2+ba+bf3
= aaz+bp2+ba+bpaZ*ca+ab(a+p)+b2
a2x m~m+ab(a+8)+b2

Since,

Sum of the zeroes of polynomial = a+”a + = -ba



Product of zeroes of polynomial = afiafi = ca”®

After substituting it, we will get

(a+/3) 2+6(a+/3)J
J(a+P) +H(atP)lacm

(a+/3)22al3
= a[(a+P)-2aP]-b2aacm

ac

2c| "
a a

= a[b2a- 2ca]- b2aac =
ac

&xr &

= a[b2-2ca]- b2a3C"
ac

62-2<H>2

= b2-20-b2alaC
a[ o0-b2alaC = ac

_ b2-2c-b2
= R2c-bZac e

(viii) a[rfp+ p~]+b[m+pala[f + v] + b[f % |

= a[a2+paap]+b(a2pzap)a

(at+/3)22a/3j+& ((a+B)22ak)

= &(atp)22ap]+b((a+p)22ap)ap

ct/3

Since,

Sum of the zeroes of polynomial = a+(3o! + /3= -ba—
Product of zeroes of polynomial = a(3a:/3 = ca”

After substituting it, we will get

2 2
a[(-ba) —3*ca]+b((-ba) —2ca)ca



62 i 36c i V__ 26c

ax [-b2a2+ 3bca2+ bza2—2bca2] % T o=

[-b2a2a2 + 3bca2aZc + b2a2a2c —2bca2az | -65512 "l 36<§a2 [

-b2ae+3b+b2ac—2b ——b36+ -—26=b



Exercise - 2.2: Polynomials

Q.1: Verify that the numbers given alongside of the cubic polynomials below are their
zeroes. Also, verify the relationship between the zeroes and coefficients in each of the

following cases:

(NF(X)=2Xx3+x25x+2; 12,1 ,-2/(a) = 2a3+ x2-bx + 2, 1,-2

(i) g(X)=x34x2+5x-2;2,1,1p(a:) = a34a:2+ 5a:-2;2,1,1

Sol:

(Nf(x)=2x3+x2-5x+2;i2,1,-2/(a:) = 2a3+ az2-5a:+ 2; 1,2

(@) By putting x = 12 in the above equation, we will get

f(12)=2(12)3+(12)2—5(12)+27/ (i) = 2 (|)3+ (1)2-5 (|) +2

= f(12)=2(18)+14—52+2/ (]) = 2 (]) + + 2



=f(12)= 14+ 14-52+2/ (-]) = \+ | + 2=0

(b) By putting x = 1 in the above equation, we will get

f(1)=2(1)3+(1)2-5(1)+2/(l) = 2(1)3+ (1)2-5 (1) + 2

=2+1-5+2=0

(c) By putting x = -2 in the above equation, we will get
f(-2)=2(-2)3+(-2)25(-2)+2/ (—2) = 2(-2)3 + (-2)2-5 (-2) + 2
=-16+4+10+2=-16+16=0

Now,

Sum of zeroes = a+P+Ya: + /3+ 7 =-ba —£
=> 1241 2= 12=>m\ + 1. 2= ~ -12=-12~ = =
Product of the zeroes = aP+PY+aya:/? + /27 + 0:7 = ca’

12X1+1x(-2)+(-2)x 12=-52-| x 1+ 1x (=2) + (-2) = A 12-2-1=-52

i-2 -1 =4-52=--524 =/

Hence, verified.
(i) g(X)=x34x2+5x-2;2,1,1p (X) = x34cc2+ 5cec-2;2,1,1

(a) By putting x = 2 in the given equation, we will get

0(2)=(2)34(2)2+5(2)-2p (2) = (2)3-4(2)2+ 5(2)-2

=8-16 +10- 2=18-18 =0

(b) By putting x = 1 in the given equation, we will get



9(1)=(1)34(1)2+5(1yzg (1) = (I)s-4(1)2+ 5(1)-2
=1-4+5-2=0

Now,

Sum of zeroes = a+P+Ya: + /?+ 7 =-ba —"

=241 +1=-(-4)=> 2+ 1+ 1= - (-4)

4 =4

Product of the zeroes = aP+PY+ayo:/? + /27 + aj = @”"
2x1+1x1+1x2=52 x| + Ix | + Ix2 =5
2+1+2 =5

5=5

aPY=-(-2)al?7=-(-2)

2x1x12 x 1x 1=2

2=2

Hence, verified.

Q.2: Find Acubic polynomial with the sum, sum of the product of its zeroes is taken
two at a time, and product of its zeroes as 3, -1 and -3 respectively.

Sol:
Any cubic polynomial is of the form ax3+bx2+cx+daa:3+ bx2+ cx + d:

=X3= X3 - (sum of the zeroes) X2X2 + (sum of the products of its zeroes) x - (product of
the zeroes)

=x33x2+(-1)x+(-3)a33:e2+ (-1) x + (-3)
=K[x33x2-x-3]fc [x3Sx2-x-S]

k is any non-zero real numbers.



Q.3: If the zeroes of the polynomial f(X)=2x3-15x2+37x—30
/ (@) = 2X3- 15a;2+ 37a;- 30, find them.

Sol:

Let, aza-d,3=aandY=a+da = a-d, /3= aand 7 = a + d be the zeroes of the
polynomial.

f(x)=2x315x2+37x-30/(a;) = 2a;315a;2+ 37a;-30 a+(3+Y=-(-i52)=i52

a+/83+7=-(~) =y a(3Y=-(-302)=15a/37=- (~|*) =15
a-d +ta+a+d= 152y anda(a—d)(a+d)=15a (a-d) (a+ d) — 15
so, 3a= 152-y

a=52|

And, a(a2+d2)=15a (a2 + d2) — 15

d2=i4d2= \ d=i2d =\
Therefore, 0=52—12=42=2a — |- 1= | =2
3=52/3=1

Yy=52+127 = f + | =3

Q.4: Find the condition that the zeroes of the polynomial f(X)=X3+3px2+3qgx+r
/ (X) = a3+ 3pa;2+ 3ga; + r may be in AP.

Sol:
f(X)=x3+3px2+3qgx+r/ (X) = a3+ 3pa2+ 3ga + I

Let, a- d, a, a + d be the zeroes of the polynomial.



Then,

The sum of zeroes = -ba —
ata-d+a+d=-3p

3a=-3p

a=-p

Since, a is the zero of the polynomial f(x),

Therefore, f(a) =0
f(a)=a3+3pa2+3ga+r/(a) = a3+ Spa2+ 3ga+ r =0
Therefore, f(a)=0/(a) = O

==>a3+3paz2+3ga+r=0=" a3+ Spa2+ 3ga+ r = 0

==>(-p)3+3p(-p)2+3q(-p)+r=0~ (-p)3+ 3p(-p)2+ Sq(-p) +r=20
=-p3+3p3pq+r=0—p3+ Fp3pq+r=0

=2p3pg+r=02p3pg+r =20

Q.5: If zeroes of the polynomial f(X)=ax3t3bx2+3cx+d

f (x) = ax3+ Sbx2+ 3occCc+ dare tin A.P., prove that 2b3-3abc+a2d=0
2bz-Sabc + a2d = 0.

Sol:
f(X)=x3+3px2+3gx+r/ (&) = x3+ Spx2+ Sgx + r
Let, a- d, a, a + d be the zeroes of the polynomial.

Then,

The sum of zeroes = -ba -

a+ta-d+a+d= -3ba



=>3a=—3=> 3a = —— =>a=3b3a=-ba=>a = = — Since,f(a)70

3a

Since,f(a) —0 =>a(a?2)+3b(a)2+3c(a)+d=0=>- a (a2) + 36(a)2+ 3c(a) + d —0

3 3
=>a(-ba) + 3b2a2—3bca+d=0=>- N + d = 0 2b3a2—3bca+d=0

27N- 3 + d = O 2b33abc+a2da2=0 2j3~3£2+a21| = 02b33abc+a2d=0
a

az2

263-3a6¢c + a2d —0

Q.6: If the zeroes of the polynomial f(X)=x3-12x2+39x+k
/ (a:) = X3~ 12a:2 + 39a: + k are in A.P., find the value of k.

Sol:

f(x)=x3-12x2+39x+k/(a;) = X3-12a;2+ 39%a: + k
Let, a-d, a, a+d be the zeroes of the polynomial f(x).
The sum of the zeroes =12

3a=12

a=4

Now,

f@)=o

f(a)=a312a2+39a+k/ (a) = a3 12a2+ 39%a + k f(4)=4312(4)2+39(4)+k=0
| (4) = 43-12(4)2+ 39(4) + K= 0

64- 192+ 156 + k=0

k=-28



Exercise - 2.3: Polynomials

Points to note:

Division algorithms fall into two main categories: Slow division and fast division. Slow
division algorithms produce one digit of the final quotient per iteration. Fast division methods
start with an approximation to the final quotient and.produce twice as many digits of the final
guotient on each iteration.

Discussion will refer to the form nd=(Q ,R)» = (Q, R) where,

N = Numerator (dividend) & D = Denominator (divisor) is the input, and Q = Quotient & R =
Remainder is the output.

Q.1: Apply division algorithm to find the quotient q(x) and remainder r(x) on dividing
f(x) by g(x) in each of the following:

(1) f(x)=x3 6 x2+11x-6,g(X)=x2+x+1
[ @) = a3 Qx2+ 1la:-6, g(x) = x2+x + 1

(i) f(X) = 10x4+17x362x2+30x-105,g(x)=2x2
10a4+ 17a3 62a:2+ 30a;-105, g(x) = 2x2+7x+1



(i) f(X)=4x3+8x2+8x+7,g(X)=2x2-x+1
I @)= 433+ 832+ 8+ 7, g (X) = 282 x+ 1

(iv) f(X)=15x320x2+13x- 12,g(X)=x22x+2
[ &) = 1583 20a2+ 13a;-12, ¢ (&) = a2 22+ 2

Solution:

(Nf(x)=x36x2+11x-6/(a;) = x*-6x2 + llcc-6 and g(x)=x2+x+1

g (x) = x2 x -\-1

X-7
x+1 X3-exe+lIx -6
XN+ X2+ X
- e+I0x-5
-Ix2-1x- 7
17x- 1

(i) f(x)=10x4+1 7x3-6 2 x2+30x- 105,g(X)=2x2+7x+1
f(xX) = 1084+ 17a;362a;2+ 30a;-105, g{x) = 282+ 79, + 1

f(x)=10x4+1 7x3-6 2 x2+30x-1.05/ (&) = 104+ 17a3 62a;2+ 30a;-105

g(X)=2Xx2+7X+1g (x) = 2x2+ 7x + |



(iii) f(X)=4x3+8x2+8x+7,g(X)=2x2x+ 1
i (Xx) = 4a3+ 8a2+ 8x+ 7,49 (X) = 2x2 x + 1

X+5
2XZ-X+1 d34Se+X+7
A3 -2+ X
Q2 +ex+7
10e - 5x+5

lIx+ 2

f(X)=4x3+8x2+8x+7/ (x) = da3+ 8a2+ 8+ 7 g(x)=2x2x+1g (x ) = 2a2a; + 1

(iv) f(x)=15x3—=20x2+13x- 12,g(X)=Xx22x+2
/ (a.) = 1583 20a;2+ 13a:-12, 4 (a,) = x2-2x + 2

f(X)=15x320x2+13x-12/ (a;) = 158;3 20a;2+ 13a;-12 g(X)=x2-2x+2
g(x) = x2-2x + 2



Q.2: Check whether the first polynomial is a factor of the second polynomial by
applying the division algorithm:

() g(t)=t2-3;f(t)=2t4+3t32t29t-12g (t) = t2> 3 ;/(£) = 2tA+ 3t32*29*-12

(i) g(X)=x23x+1 ;f(X)=X54 x 3+x2+3x+1
g(x) =x23x+ 1;/ @) =x54a3+x2+ 3+ 1

(i) g(X)=2x2x+3;f(X)=6X5-X 4+4x35Xx2-X-15
g@) —2x2x + 3;/ (&) = 6ab—ad+ 4a,3 552 a;-15

Solution:

(Dg(t)=t23;f(t)=2t4+3t3-2t29t-1 ©= t2- 3;/ (1)

2t2+ 3t + 4
tz-3 2t4+ 3t3- 2t2- 9t - 12

2t4 - 6t2
3t3+ 4t2- 9t
3t3 - 3t
4t2- 12
4t2- 12

0

g()=t23p (i) = i2 3f()=2t4+3t3-2t2 9t/ (t) = 2t4+ 3t32t29i

Therefore, g(t) is the factor of f(t).

(i) g(X)=x23x+1 ;f(X)=XM x3+x2+3x+1
g@&)=x2Sx+1;/ (&) =a5 43+ a2+ 3+ 1



¥ -1
XB- K+1 5-4x3+x2+3x+ 1

X%- I3 +X2
-3 +3x +1
-3 +X-1

2

g(X)=x23x+1#(z) = x2-3 x + 1f(X)=x5-4x3+x2+3x+1
f(x) —x54:X3+ x2+ 3x+ 1

Therefore, g(x) is not the factor of f(x).

(iii) g(x)=2x2x+3;f(X)=6X5Xx4+4x3F5x2x-15
g@)=2x2-x + 3;/ (@) = 6a5—ad+ 4a3 5a2- a;-15

g(X)=2x2x+3p (&) = 282 X + 3f(X)=6X5-x4+4x35x2x-15
| (&) = Gab—ad+ 4a3 532 a;-15

Q.3: Obtain all zeroes of the polynomial f(x) = f(X)=2x4+x3-314x2-19x—6
[ (x) — 2a4+ a3 14a2- 19a;-6, if two of its zeroes are -2 and -1.



Solution:
f(X)=2x4+x3-14x219x-6/(a:) = 2ad4+ a314a:219a:-6
If the two zeroes of the polynomial are -2 and -1, then its factors are (x +2 )and (x + 1)

(X+2)(X+1 )=x2+x+2x+2=x2+3x+2
x+2)@@+ 1 =a2+x+2x+2=x2+ 3+ 2

f(xX)=2x4+x3-14x219x-6/(a;) = 2ad+ a3ld4a:2-19a:-6 = (2x25x-3)(x2+3x+2)
(2a25a:-3) (@2+ 3a + 2)

=(2x+1)(x- 3)(x+2)(x+1)

Therefore, zeroes of the polynomial = -12*  ,3,-2 ,-1

Q-4: Obtain all zeroes of f(x) = f(X)=x3+13x2+32x+20
[ X) — a3+ 13a2+ 32a + 20, if one of its zeroes is -2.

Solution:
f(x) = f(X)=x3+13x2+32x+20/(a:) = a3+ 13a2+ 32a:+ 20

Since, the zero of the polynomial is -2 so, it means its factor is (x + 2).



So, f(X)=x3+13x2+32x+20/(a;) = x3+ 132+ 32a + 20 = (x2+11x+10)(x+2)
(x2+ 1a + 10) (x + 2)

= (x2+10x+x+10)(x+2)(a;2+ 10a+ X+ 10) (a;+ 2)
= (X+10)(x+1)(x+2 )@ + 10) (@ + 1) (& + 2)

Therefore, the zeroes of the polynomial are -1, -10, -2.

Q-5: Obtain all zeroes of the polynomial T(X)=x4-3x3-x2+9x—6
f(x) = XASx3x 2+ 9a;-6, ifthe two ofits zeroes are -V3andV3—y/3 and y/3.

Solution:
f(X)=x4-3x3%2+tIx—6/ (&) = XA- 3a3 x2+ % 6

Since, two of the zeroes of polynomial are -V3andV3—a/3 and \/3 so, (X+V3)(x—V3)
(x + -V3) {x-d3) =x23a2 3



xJ-3X +2
£-3 x- 33- x2+9X-6
>E -3Xz
- 33 + 2z +9x
- 3a +3X
xXZ-&
22 -6

0

S0, f(X)=X4-3x2x2+9Ix—6 / (@?) = x4-Sx2-x2+ 9a:-6 =(X2-3)(Xx2-3x+2)
(x2-3) (x2-3&x + 2)

= (x+V3)(x-V3)(a: + \/3) (x-y/3) (x2-2x-2+2)(x22%-2 + 2)
= (x+V3)(x-V3)(a: + \/3) (x-y/S) (x-1)(x-2)(a;-l) (a:-2)

Therefore, the zeroes of the polynomial are ~\/3,V3— \/3,1,2.

Q6: Obtain all zeroes of the polynomial f(X)=2X4-2x3—x2+x—1
I (&) = 2a4 2a3 7x2+ x - 1, if the two of'its zeroes are —V32andV32

Solution:

f(x)=2x4-2x3-7x2+x-1 F (X) = 2x4- 2X3- 7x2+ X- 1

Since, —v32andV32- and are the zeroes of the polynomial, so the factors are

(x-V32)and(x+V32)™a:-yr]™ and (z + yIQ



7 — e
>E 32 24- 28- Be+X+6
2 -3
- 28 4o+ 3X+6
-28 +3X
-d+6

-do+6

S0, f(X)=2x4-2x3 7x2+x-1/(a;) = 284 2x3F 7x2+ x-1 =(x-V32)(x+V32)

(x+ ) (2x22x-4) (2,2 2x-4)
= (X-V2)(x+V32) (x- ") + yT) (2x24x+2x-4) (28,2 4a, + 2a;-4)

=(x-V2)(xtV3) (x- ylQ (g + (x+2)(x-2)(a; £ 2) (x- 2

to ICO

Therefore, the zeroes of the polynomial =x=-1,2, —32andVs2- */ f and

Q.7: Find all the zeroes of the polynomial X4+x3-34x2-4x+120
XA+ X3 34a;2-4a; + 120, if the two of its zeroes are 2 and -2.

Solution:
X4+x334x2-4x+120a;4 + X3- 34a:2-4a: + 120
Since, the two zeroes of the polynomial given is 2 and -2

So, factors are (X +2)(x-2) =x2+2x—2x—4a;2+ 2a:-2a;-4 =x2—4a;2- 4



So, X4+x334x24x+120a:4+ a334a:24a; + 120 = (x24)(x2+x-30)
&2 4) (x2+ a:-30)

=(x—2)(x+2)(x2+6x—5x—-30)(a;-2) (x + 2) (x2+ 6a:-5a;-30)
= (x-2)(x+2)(x+6)(x-5)(a;-2) (x + 2) (x + 6) (#-5)

Therefore, the zeroes of the polynomial =x =2, -2, -6,5

Q-8: Find all the zeroes of the polynomial 2x4+7x3-19x22a;4 + 7a:3- 19a:2- 14x + 30,
ifthe two of itszeroes are VV2and-V2\/2 .and —y/2.

Solution:
2X4+7x319x214x+302a:4 + 7a:3-19a:2-14a: + 30
Since, V2and_V2\/2 and - y/2 are the zeroes of the polynomial given.

So, factors are (X+V2)and(x-V2)(a: + \/2) and {x — -V2) =x2+V2x—/2x—2
X2+ V2Xx-y/2x-2 =x22a;2- 2



So, 2x4+7x319x214x+302z4+ 7a3 1922 1da; + 30 = (x22)(2x2+7x-15)
@2 2) (2a2+ 7a;-15)

= (2x2+10x-3%x-15)(x+V2)(x-V2)(2a;2+ 10a;-3a;-15) (x + y/2) (x-y/2)
= (2x-3)(X+5)(x+V2)(x-V2)(2a;-3) (x + 5) (x + V™) (x-y/2)

Therefore, the zeroes of the polynomial is V2,-V2,-5,32\/2, —\/2> —5,

Q9 Andall the zerces of the polynomial f(X)=2x3tx2-6x—3
f(x) = 2a3+ a26a;-3, Iflwoofits zaoes ae -~3and"3—y/3 and \/3-

Solution:
f(x)=2x3tx26x-3/(a;) = 23+ x2- Qx- 3
Since, -V3andV3—y/3 and \/3 are the zeroes of the given polynomial

So, factors are (X-V3)and(x+V3)(a; —-V3) and (X + \/3) =(x2-V3x+V3x—-3)
(x2- \/3x + viax-3) =(x23) @&z 3)



X +1

£-3 D8B+x-6x-3

So, f(X)=2x3+x2-6x-3/(a;) = 283+ x2-Qx-3 = (x23)(2x+1)(a;23) (2x+ 1)
=(x-V3)(x+V3)(2x+1)(cc-V3) (x + v™) (2a; + 1)

Therefore, set of zeroes for the given polynomial =v 3 V3, -12\/3, - \/3, »

Q10 Andall the zeroes of the palynomial f(X)=x3t3x2-2x—6
f(x) —x3+ 3a2 2a-6, Ifthetwo ofits zaoes ae~2and=~2y/2 and —y/2.

Solution:
f(x)=x3+3x22x-6/(a;) = x3+ 3a22a;-6
Since, V2and_V2\/2 and - y/2 arethe two zeroes of the given polynomial.

So, factors are (Xx+V2)and(x-V2) (& + -V2) and {x — y/2) =x2+V2x—V2x—2
X2+ \/2x-\/2x-2 =x22a2- 2

X+3
-2 X3+3e- X-6
- 2X
3 -6
3 -6



By division algorithm, we have:
f(X)=x3+3x22x—6/ (&) = x3+ 332 2x-6=(x22)(x+3)(a;22) (& + 3)
= (X-V2)(x+tV2)(x+3)(a;-\/12) (x + V2) x + 3)

Therefore, the zeroes of the given polynomial is -V2,V2and-3—y/2,y/2 and — 3.

Q11 Whet musst be added to the palynomial f(X)=x42x3-2x2+x-1
f{X) = x4+ 233 2a2+ X — so that theresuling polynomia is exactly dvisible
by g(X)=x2+2%-3g (x) = a2+ 22 —3.

Sol:

f(X)=x4+2x32x2+x-1/(a;) = X4+ 2XZ-2X2+ X- 1

1

£ + 3 X4+23- 2@+X- 1
)E+ 2G- 3z

E+X- 1

X+ 2x- 3

X+2

We must add (x - 2) in order to get the resulting polynomial exactly divisible by
g(X)=x2+2x-3</ (&) = a2+ 2a, —3.

Q12 hat must ke sulatracted from the poalynomial f(X) =xd+2x3-3x2-42x+21
f (x) = a4+ 233 1332 125, + 21 so thet theresuttingpaynomialis exactly
dvisible by g(X)=x24x+3g () = X2 45 + 3



Sol:

f(X)=x4+2x313x2-12x+21/(a:) = X4+ 2a;3-13a:2-12a: + 21

We must subtract (2x - 3) in order to get the resulting polynomial exactly divisible by
g(x)=x2-4x+3p (X) = XZ& 4a + 3.

Q13 Gventhat v2\/2 is azero of the cuic palynomial f(X)—ex3+2x2-20x—4"2
f(x)= 6a3+ \12x2 10a; 44/2, findits athertwozerces.

Solution:
f(x)=6x3+V2x2-10x-4V2/(a;) = 6a:3+ V2X2IQX-AV2
Since, V2\/2 is a zero of the cubic polynomial

So, factor is (x—V2)(a;-\/2)



6X2+ 7V2x+4
X-V2 &3+t 2xz- IOx-4"2
6X3- 672 X2
al™x2- |Ox-4"N2
T"21£- 14x
4Xx4N2
4x4"2

0

Since, f(X)=6x3+V2x2-10x-4V2t(x) = 6®3+ \/2®2-10®-4\/2 =(x-V2)
(6x2+7V2x+4) (®-y/2) (6®2+ 7y/2x + 4)

=(X-V2)(6x2+4V2x+3V2x+4)(®-v") (6®2+ 4M®. + 3V2® + 4)
=(X-V2)(3x+2V2)(2x+V2)(z-v/2) (B3®+ 2y/2) (2x.+ y/2)

So, the zeroes of the polynomial is - 2V23 -V22.V/2— V2

Q14 Qventhatx-45x V5 is a factor of e cubic polynomial x3-3Y5x2+13x-3Y5
«3- 3\/5®2+ 13®- 345, findall thezeroes of the polynomi.

Solution:
X33 V5x2+13x-3V5®3 3\/5®2+ 13®-3\/5

In the question, it's given that x—V5®- \/5 is a factor of the cubic polynomial.

E219

Since, x3-3V5x2+ 13x-3V5@3 3\/5®2+ 13®-3v/5 = (x-V5)(X22V5x+3)
(®-\/5) (@2 27/5® + 3)



= (X-V5) (X-(VEW2)) (x—V5-V2))(z--v/5) (x- (V5 + \/2)) (a:- (A5 -vA))

So, the zeroes of the polynomial = V5,(V5—V2),(V5+V2)-s/5, (VAEr-v?) > (t/5 + v*)-



