EXERCISE NO: 2.4

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:

(i) 2x% +X* —=5X + 2; 1,1,2
2 2X3 + X2 —BX +2: ¥, 1, -2

(i) x> —4x* +5x—-2; 2,11
Solution 1:
(Hp(x) = 2x° + x> —5x + 2

Zeroes for this polynomial are %,1, -2
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p(l)=2><l3 +1* —5x1+2

p(-2)=2(-2) +(-2)° -5(-2)+2
=-16+4+10+2=0

Therefore, % , 1, and —2 are the zeroes of the given polynomial.

Comparing the given polynomial withax® + bx* + cx +d, we obtain a = 2,
b=1,c=-5,d=2

We can take a:%,ﬂzl,y:—z

a+ﬂ+7:%+l+(—2):—%:%

aﬂ+ﬂ7/+a7/:%x1+1(—2)+%(—2):_75=§
_1 1 (2 _d

aﬂy_axlx( 2)= R R

Therefore, the relationship between the zeroes and the coefficients is
verified.



(i) p(x)=x* —4x* +5x -2

Zeroes for this polynomial are 2, 1, 1
p(2)=2"-4(2)+5(2)-2

=8-16+10-2=0

p(1)=1"-4(1")+5(1)-2

=1-4+5-2=0

Therefore, 2, 1, 1 are the zeroes of the given polynomial.

Comparing the given polynomial with ax® + bx® +cx +d, we obtain a = 1,
b=-4,¢=5d=-2.

Verification of the relationship between zeroes and coefficient of the
given polynomial
—(=4) _—
Sum of zeroes :2+1+1:4:M:?b
Multiplication of zeroes taking two at a time = (2)(1) +(1)(1):+(2)(2)

r1e2-5-0)_¢
1 a

F (=2)¢4S8Y
Multiplication of zeroes =2 x 1 X 1 = 2:%:%

Hence, the relationship between the zeroes and the coefficients is
verified.

Find a cubic polynomial with the sum, sum of the product of its zeroes
taken two at a time, and the product of its zeroes as 2, — 7, — 14
respectively.

Solution 2:
Let the polynomial be ax® + bx® +cx + dand the zeroes be o, 3, and y .

It is given that

2 —b
a+,8+7:i:?



-7 C
off+By+ay=—=—
B+ By +ay 1 =3

-14 —d
a e —
By 1 "3

Ifa=1thenb=-2,c=-7,d=14
Hence, the polynomial is x* —2x? —7x +14.

If the zeroes of polynomial x* —3x® + x +1are a—b,a,a+b, find a and b.

Solution 3:

p(x)=x*-3x* +x+1

Zeroesarea—b,a+a+b

Comparing the given polynomial with px® + gx* +rx +t, we obtain
p=1qg=-3,r=1t=1

Sumofzeroes=a-b+a+a+b

The zeroesare 1 —b, 1 + b.

Multiplication of zeroes = 1(1 < h)(1 + b)

p

b=++2
Hence, a =1 and b=\/§ or—\/i.



It two zeroes of the polynomial x* —6x° — 26x? +138x —35are 2 ++/3, find

other zeroes.

Solution 4:
Given that 2 + v/3and 2—+/3 are zeroes of the given polynomial.

Therefore, (X—Z—ﬁ)(x —2+J§)= X2 +4—4x — 3

= x? — 4x + 1 is a factor of the given polynomial
For finding the remaining zeroes of the given polynomial, we will find

the quotient by dividing x* —6x® —26x* +138x —35by x> — 4x + 1.

x? —2x —35

X% —4x +1>x4 —6x% —26x* +138x — 35
x* —4x3 + x?
J— + —

—2x% —27x* +138x —35
—2x° +8x% - 2x
+ - +
—35%% +140x —35
—35x* +140x - 35
+ L1
0

Clearly, =x* —6x° —26x* +138x —35= (X* —4x +1)(x* — 2x —35)
It can be observed that (x2 —2X —35) Is also a factor of the given

polynomial.

And =(x2 —2x—35): (X —7)(X +5)

Therefore, the value of the polynomial is also zero whenor x —7 =0
Orx+5=0

Orx=7o0r-5

Hence, 7 and —5 are also zeroes of this polynomial.




If the polynomial x* —6x> +16x* — 25x —10is divided by another

Polynomial x* —2x +k, the remainder comes out to be x + a, find k and
a.

Solution 5:

By division algorithm,

Dividend = Divisor x Quotient + Remainder
Dividend — Remainder = Divisor x Quotient

x* —6x% +16x° —25x —10—x —a=Xx"* —6x° +16x* — 26x +10 —awill be
perfectly divisible by x* —2x +Kk.
Let us divide by x* —6x® +16x> —26x —10—a by X* —2x+K

X? —4x + (8 - k)
NG —2x+k>x4 —6x® +16%x> —26x+10—a
x* —2x3 + kx?

J— + J—
—4x3 + (16 - k)x2 — 26X
—4x3 + 8x? — 4kx
+ b +

(8—k)x* =(26 —4k)x+10—a
(8-K)x* — (16~ 2K)x +(8k —k’)

(-10+2k)x +(10-a -8k +k’)

(x2 — 4x +1)(x2 —2X — 35) =(X=7)(x+5)

It can be observed that (-10+ 2k)x + (10 —a—8k+ kz)will be 0.
Therefore, (~10+2k)=0 and (10 —a—-8k+ k2)= 0

For (—10+2k)=0,
2 k=10



And thus, k=5

For (10-a—8k +k*)=0
100-a—-8x5+25=0
100-a—-40+25=0
—-5—-—a=0

Therefore, a=—5
Hence,k=5anda=-5




