Polynomials: Exercise - 2.4

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

. 1
(1) 2x3+x2-5X+2; > 1, -2

(ii) x3—4x2+5%x-2; 2,1, 1
Sol. (i) Given: Polynomial p(x) = 2x3+x2-5x+2
Compare the given polynomial with cubic polynomial ax3 + bx2+ cx + d, then
a=2,b=1,c=-—5andd=2.

Numbers=%,1,—2
1 1 1 1
N=2(=)+(=)2-5(=)+2
p(z) (2) (2) 5(2)

==+ -—+2
4 4 2

_1+1-10+8 _ 0 _
4 4
p(1) =213+ (1)2-5(1) + 2

=24+1-5+2
=0

p(-2) = 2(-2)3+ (-2)2 —5(-2) + 2
=2(-8)+4+10+2
=-16+16=0

0

. . . . . 1
Since, given values the satisfy the given polynomial. So, therefore, > 1 and — 2 are the zeroes

of 2x3+x2—5x+2.

So,a=%,ﬁ=1 andy = -2.

1+2-4

Therefore, a+B+y = % +1+(-2)= 5

aB+Bv+va=(%)(1)+(1)(—2)+(—2)(%)

=—-2-1
2

1-4-2
2

—S_C
2 a

and (1([3\/:1 X1X—2=1=-2/2 = - —
2 a

From the above, we have verified the relationship between the zeroes and the coefficients.

(ii) Given: Polynomial p(x) = x3—4x2+5x—2
Compare the given polynomial with cubic polynomial ax3+bx2+cx+d, then
a=1,b=-4,c=5andd=-2.
Numbers = 2,1,1
p(2)=(2)3-4(2)>+5(2) -2 = 8-16+10-2=0




p(1) = (13- 4(1)*+ 5(1) —2 =1-4+5-2=0
Given numbers satisfy the given polynomial. So 2, 1 and 1 are the zeros of x3—4x2+5x-2.

Thus, a=2,=1andy=1.

Now a+fB+y = 2+1+1= 4 = —(—4)/1= —9
a

ap + By + ya = (2)(1) + (1)) + (1)(2)

c
=2+1+42=5=5/1=—
a

and aBy = (2) (1) (1) = 2 = ~(=2) / 1= _%

From the above, we have verified the relationship between the zeroes and the coefficients.

Q.2  Find a cubic polynomial with the sum of the product of its zeroes taken two at a time,
and the product of its zeroes as 2, — 7, — 14 respectively.
Sol. Leta, and y be the zeroes of the cubic polynomial.
Given: a+fp+y=2
ap + Py +ya=-7
and afy=-14

Cubic polynomial is given by (x—a) (x-) (x-y) =0
=>x3-x2 (a+B+y) + x (af + By + ya) —afy =0
S5X3-2X2-7X+14=0

So, The polynomials is x3 — 2x2 — 7xX + 14.

Q.3 Ifthe zeroes of the polynomial x3-3x>+x+1area—b,a,a+b,findaandb
Sol. Since, (a — b), a (a + b) are the three zeroes of the given polynomial x3—3x2+x+1,
Therefore, Sum of the zeros = -b/a

(a-b)+a+(a+b)=-(-3)/1=3

>3a=3>a=1 6]

Sum of product of zeros = c/a

(a—b)a+a(a+b)+(a+b)(a—b)=1/1=1

= a2-ab + a2+ ab+a2-b2=1

= 3a2—-b2=1

= 3(1)2— b2 =1 From the equation (i)

= 3-b2=1

> b2=2

=b=1xV2

Thus, a = 1 and b=+V2.

Q.4 Iftwo zeroes of the polynomial x4-6x3-26x2+138x-35 are 2+V3, find other zeroes.
Sol. Given: 2+V3 are two zeroes of the polynomial p(x) = x4 — 6x3 — 26x2 + 138x — 35.
Suppose,Xx=2+V3=>x-2=+V3
Squaring both the side, we get

(x —2)2= (xV3)?

X*—4X+4 =3

= X?—4Xx+1=0
Let us divide polynomial p(x) = x4—6x3—26x2+138x—35 by x2—4x+1 to obtain other zeroes.




X - 2x-35
X' —4x +1)x" — 6x — 26x° +138x-35

X —4x +x
-+ -
2 —2T7x +138x

20+ B —2x

-35x° +140x—-35
S350 +140x-35

p(x) = x4-6x3-26x2+138x-35
= (x2—4x+1)(x2—2x-35)
= (x2—4x+1)(x2-7x+5X~35)
= (x2—4x+1)[x(x-7)+5(x~7)]
= (x2—4x+1)(x+5)(x~7)
= (x + 5) and (x — 7) are other factors of the given [polynomial p(x) = x4—6x3-26x2+138x—-35.
Therefore,

X = — 5 and x =7 are other zeroes of the given polynomial.

Q.5 If the polynomial x4-6x3+16x2-25x+10 is divided by another polynomial x2-2x+k, the
remainder comes out to be x + a find k and a.

Sol. Given: Polynomial p(x) = x4-6x3+16x2-25x+10 and g(x) = x>—2x+k
Divide x4-6x3+16x2—25x+10 by x2—2x+k

x —4x+(8-K)
x —21‘+-'7'5)I4 —6x —16x —25x+10

x = 2x + ke
-+ -
Ax' + (16— k)x” —25x
Ax' + 8x — 4
+ - +
(8 -K)x" +(4k—25)x
8-k —28-bEx+(8-k)k
+ _
(2k-x—(8-Kk)k+10

So, remainder =(2k-9)x-(8-k)k + 10
given remainder = x + a.
(2k-9)x-(8-k)k+10=x+a
By comparing their coefficients,
2k-9=1
=>2k=10
>k=5
and
- 8-k k+10=a
>a=-(8-5)5+10
=—3x5+10




=-15+10

=-5
Thus, the value of k = 5and a = — 5.




