2. Polynomials

Exercise 2.1
1. Question

Find the zeros of each of the following quadratic polynomials and verify the relationship between the
zeros and their coefficients:

(i) f(x)=x*-2x-8

(ii) g(s)=4s*-4s+1

(iii) h(t)=t*-15

(iv) 6x*-3-7x

(V) p(x) = x*+2\2x -6

(Vi) g(x) = 3x* = 10x = 743

(Vi) F(x) = ~(+B < 1)x <43

(viii) g(x) = a(x* +1) - x(a* +1)

Answer

(i) fix) =x* —-2x —afactorize the given polynomial by splitting the middle term:
=>x2-4x + 2x - 8

=>X(x-4)+ 2 (x-4)

For zeros of f(x), f(x) =0

=>(X + 2) (X - 4) = 0x+2=0x=-2x-4=0x=4
=X =-2,4

Therefore zeros of the polynomial are -2 & 4

Coefficientof x
Coef ficient of x=

In a polynomial the relations hold are as follows:sum of zeroes is equal to — product

Constant ferm
Coef ficient of x2
For the given polynomial,

of zeroes is equal to

Sum of zeros = -2 + 4 =2

Coefficientof x

A
nd Coef ficient of x=

is -(-2) = 2



Coefficientof x
Coef ficient of x=

Hence the value of — and sum of zeroes are same.

Product of zeros = -2 x 4 = -8

Constant ferm =
Coef ficient of x2

Constant ferm
Hence the value of — and product of zeroes are same.
Coef ficient of x°

(i) gis)=ds*-ds+1

factorize the given polynomial by splitting the middle term:
= 452 -25 - 25 + 1

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

For zeros of g(s), g(s) =0

(2s-1)(2s-1)=0

1
2s - 1=08 = —
2
11
S = _’_
2’2
Therefore zeros of the polynomial are ;, é

Coefficient of x
Coef ficient of x=2

In a polynomial the relations hold are as follows: sum of zeroes is equal to — product
Constant ferm

Coef ficient of x2

of zeroes is equal to

For the given polynomial,

)

—coef ficient of . 4y
coef ficient of s* 4

1
Sum of zeros = = +
2

b |

Coefficient of x

and sum of zeroes are same.
Coef ficient of x=2

Hence the value of —

. constant term 1
- ) ) 9 - y
s coef ficient of s 4

Constant term

Hence the value of — > and product of zeroes are same.
Coefficientof x

1 i
Product of zeros = -3 X -3 =

(iii) A(t) ==~ 15use the formula a2 —b? = (a + b)(a —b) to solve the above equation,Here ais tandb

is m .
Solve the given expression as: fz — (m)_} = (f —|— m)(ﬁr - m)



For zeros of h(t), h(t) =0

t4+/15=0
t = —/15
t—~/15 =0
f =~/15

Therefore zeros of the given polynomial are t = V15 & -V15

In a polynomial the relations hold are as follows:sum of zeroes is equal to —

. Constant ferm . .
of zeroes is equal to For the given polynomial,
Coef ficient of x*2

Sum of zeros = V15 + (- V15) = 0

Coef ficientof £ is 0
Coef ficient of t2

The value of —

Coefficientof x
Coef ficient of x=2

Product of zeros = —./15 x /15

Constant term | =
The value of is -~/ 15
Coef ficient of £2

Hence, the value of — and sum of zeroes are same.

Constant ferm
Hence the value of and product of zeroes are same.
Coef ficient of x*2

(iv) f(x) = 6x* -3-7x

Write the equation in the form of ax2 +bx+c as:

6x2 - 7x -3

factorize the given polynomial by splitting the middle term:
= 6x2 - 9 + 2x - 3

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

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

For zeros of f(x),f(x) =0

>(3x+1)(2x-3)=0

r

-1
X = —
3

B3| wa

. 3
Therefore zeros of the polynomial are — -
2

3

Coefficientof x

Coef ficient of x2

product



In a polynomial the relations hold are as follows:sum of zeroes is equal to —

Constant ferm
Coef ficient of x2

of zeroes is equal to

—coef ficient of x
-1 3 —2+9 7
Sumofzeros=?+ = T =_=_=

2% % % coefficient of 12

constant term

-1 —
Productof zeros = —x Z=_-"—=_— = — -
z 2 6 2z cocfficient of x?

(V) p(x) = x*+22x -6 P (X) = x2 + 3V2x - V2x - 6
For zeros of p(x), p(x) =0
=>x (X +3V2)-V2 (x+3V2) =0
> (X-V2)(x+3V2)=0
X =V2,-3V2
Therefore zeros of the polynomial are V2 & -3v/2
—coef ficient of x

coef ficient of z*

Sum of zeros = V2 -3V2 = -2V2 = -2V2 =

constant term
~ coefficient of x?

Product of zeros = V2 x -3V2 = -6 = -

(vi) g (x) = V3x2 + 10x + 7V3
= V3x2 + 10x + 7V3

= V3x2 4+ 7Xx + 3x + 7V3

= V3X (X +2) + 3 (X +—=)
43 3

S (V3 + 3) (x +%)
For zeros of Q(x), Q(x) =0

(V3x + 3) (x +%) -0

. -3 -7
Therefore zeros of the polynomial are — , —
A3 43

Coefficientof x

Coef ficient of x=

product



o —10 —coef ficient of x

Sum of zeros = — + — = ; "t :
VioE /3 coef ficient of 2

_ Constant fterm
Coef ficient of x2

-3 _ -7
Productof zeros == = x —=7 =7

= =y

43 43

(vii) f(x) = x2 - (V3 + 1)x + V3
f(x) = x2 - V3x - x + V3

f(x) = x(x - V3) -1(x - V3)

f(x) = (x - 1) (x - V3)

For zeros of f(x), f(x) = 0
(x-1)(x-V3)=0

X=1,V3

Therefore zeros of the polynomial are 1 & V3
—coef ficient of x
coef ficient of x*

Sumofzeros =1+ V3 =+vV3+ 1=

constant term
" coef ficient of x*

Product of zeros = 1 x V3 = V3

(viii) g(x) = a(x2 + 13) - x(a2 + 1)

g(x) = ax2 -a2x - x + ag(x) = ax2 - (a2 + 1)x + a
g(x) = ax(x - a) -1(x - a)

9(x) = (ax - 1) (x - a)

For zeros of g(x), g(x) =0

(ax-1) (x-a)=0

1
X==a
i

Therefore zeros of the polynomial are 1 & a
a

Sum of zeros



—_— (i

(L
14 a2
l’.'i'.-
—coef ficient of x
coef ficient of x*

g c ) constant term
Productof zeros ==-xa=1=1= .. ‘
a coef ficient of a2

2. Question
If a and B are the zeros of the quadratic polynomial p(x) = 4x* -5x -1, find the value of «%g+ op*
Answer

a and B are the zeros of the quadratic polynomial p(x) = 4x* -5x -1

constant term
coef ficient of x* s

d= |

Sum of the roots = i + B =

—coef ficient of x
Product of the roots = gx 8 = — 5 = -1
coef ficient of x y

Now,
&R+ = I‘.Iﬁ(a + ﬁ)

On substituting values from above, we get

3. Question

If a and B are the zeros of the quadratic polynomialf(t) = t2 -4t - 3, find the value of 4*p° - o2p*.

Answer

Let ¢ and B are the roots of the given egn

Coefficientofx _  (-4) _ 4

Sum of the roots = ¢ + f = — Coef ficient of x2 1

Constant fterm
Coef ficient of x2

Product of the roots = axf = = % = 3Now, to evaluate

04[33 + 03[34 — 03[33(0 + B)

On substituting values from above, we get



= 33x 4 = 108
4. Question

If a and B are the zeros of the quadratic polynomial f(x) = x* -5x = 4, find the value of

—2ap.

R

™|

Answer
Given: a and B are the zeros of the quadratic polynomial f(x)=x*-5x+4

To find: the value of %—%— 2ef .

Solution:

¢ and B are the roots of the given eqn.We know,
—coef ficient of x
coef ficient of x?

Sum of the roots =

atfe-tes

constant term
coef ficient of x

AndProduct of the root = 5 = % -4

B4+ a —2a25
a3

B+ a—2Aab)?

a3

On substituting values from above, we get —

5—92(4)
A

5—2(16) _ 2
4




5. Question

If a and B are the zeros of the quadratic polynomial p(y)=5y* -7y +1, find the value of %—%
Answer
Let ¢+ and B are the roots of the given egn
) ) —coef ficient of x s
Sum of the roots = ¢ + f = . 9 = ==
coef ficient of x 505
constant term .
Product of the roots = = . ¢ ==
B = coefficient of 22 s
On substituting values from above, we get
7
11 G (@) _ L,
« B ap ap <
6. Question
If a and B are the zeros of the quadratic polynomial f(x) = x* - x - 4, find the value of %—%— af .

Answer

Let & and B are the roots of the given egn

—coef ficient of x

Sum of the roots = ¢ + B = — - = _ED_y
coef ficient of x* L
constant ferm .
Product of the roots = = .o ‘ =—=-4
XB = coefficient of 22 1

1,1, (Bte)

o -+ —3 — (_}'53 = T — t’_}'ﬁ

On substituting values from above, we get — _T -|— 4
1416
o 4

15

4



7. Question

If a and B are the zeros of the quadratic polynomial f(x)=6x* - x -2, find the value of

Answer
Let ¢+ and B are the roots of the given egn

Sum of the roots = ¢ + § = — ;::?i:jj:;;; = _é

Constant t -
Product of the roots = gxf = Coz;;;zmﬁz = ?2 =

-1
3

LB _ (@2+B7) _ (a+f)?-2af

o aff af

|5

Using (a + b)2 = a2 + b2 + 2ab

On substituting values from above, we get

—1x—1 {2) _
- _exe \a) - "23
1

-2 12
=

8. Question

If a and B are the zeros of the quadratic polynomial p(s) =3s?-6s+4, find the value of

% :—3aﬂ.
Answer

Let ¢ and B are the roots of the given egn

—coef ficient of x

Sum of the roots = @ + f = coef ficient of x?

constant term 4

Product of the roots = axff = coefficient of 2 =3

B 1

-(-6/3) = 2

& G

|5

Using (a + b)2 = a2 + b2 + 2ab

s LoD g o (@42 p2@p) 5 o (@+f)P2aB+2(atp) L5 o
B, af af

o

B

£
=



(2% - 2x5+2x2

3x4
= 1 + 3
3
4 - S+4
= N +4
3
==

9. Question

If a and B are the zeros of the quadratic polynomial f(x)=x*~x -2 , find the value of

Answer

Given : a and B are the zeros of the quadratic polynomial f(x)=x*+x-2

To find : the value of

R

| e

Solution : i and B are the roots of the given eq.
—coef ficient of * 1

. . a0 — _]-
coef ficient of a* 1

Sum of root: (¥ - 3 —

constant term
coef ficient ofx?

Product of the roots: (¥ X 3 —
. _2 _ i
—2_ 9
1

53—«
af

11
Now, o — 3 —

Use (a + b)2 = a2 + b2 + 2ab and (a - b)2 = a2 + b2 - 2ab to find the value of B-a.
(B+a)2=B2+a2+2Baadd and subtract 2Ba on right hand side of the above equation.

(B+a)2=B2+a2+2Ba+2pa-2Ba(B+a)2=(B-a)2+4pa

(;"3 - cr) — \/ (;"3 s r_r)z —4a3

(,8 — r.r) B \/ (,B + cr]2 —4a3
a da 3

Q|

T e



VP —4(=2) _ /9 _ 3

= = S
1 1 _ =3
a3 2

10. Question

If one zero of the quadratic polynomial f(x) = 4x* —-8kx -9 is negative of the other, find the value of k.
Answer
Let one root of the given quadratic polynomial is ¢

Other root of the given quadratic polynomial is —g

—coef ficient of x _a
. 5 =——=2k
coef ficient of x= 4

Sum of the roots = g — i@ =

a—a =2k

0 = 2k
therefore,
k=20

11. Question

If the sum of the zeros of the quadratic polynomial f(t) = kt* = 2t + 3k is equal to their product, find the
value of k.

Answer
Let one root of the given quadratic polynomial is g

Other root of the given quadratic polynomial is

Coef ficient
Sum of the roots = g + f§ = —C::gizijt:;; = _ %

Constant fterm
Coef ficient of x2

Product of the roots = axﬁ = = 3{ =3
According to the question: sum of zeros = product of zeros
=3

ERE

W
Il
|

L | b

12. Question

If the squared difference of the zeros of the quadratic polynomial £(x) = x* - px + 45 is equal to 144,
find the value of p.



Answer
Consider f(x) = x*> « px + 45,Let one root of the given quadratic polynomial is ¢

Other root of the given quadratic polynomial is B

—coef ficient of x
Sum of the roots = ¢ + f§ = — - = _
“rh coef ficient of x*

constant term
coef ficient of x?

Product of the roots = gxf =

According to the question: squared difference of the zeros = 144
N2 14
(a—pB) =144
Apply the formula (x-y)? = x% + y? - 2xy
24 32 —2a6 =144
— _|_ 297 = A0 =

= a2+ 32 —208+2a8 —2a3 = 144
Apply the formula (x+y)2 = x2 + y2 + 2xy
(@—B)? = (a+p)*—4ap = 144
= (-p)? - 4x 45 = 144
= p2 -4x 45 = 144

= p2 - 180= 144

= p? = 144 + 180
> p2 =324
= p = +£18

13. Question

If a and B are the zeros of the quadratic polynomial f(x)=x*-px+gq,

o? + 5 _p  4p?
2 a2 ¢

+2

prove that 9 =
[
Answer

Let one root of the given quadratic polynomial is g



Other root of the given quadratic polynomial is B

—coef ficient of x .,
Sum of the roots = o + § = . p =— ==
b coef ficient of x* P

constant term
. . ‘) =
coef ficient of ¥ 1

Product of the roots = gxf =

Therefore, we have

a? B2 at+p*
Pt T
_ (a? +B%)? - 2(ap)?
a (ap)?
((a+ B)? — 2aB)? — 2(ap)?
(ap)?

Putting the values from above, we get

(p* —29)° —2¢°
_ (p* —4p%q +49%) — 2¢°
- -
p* —4p’q +2¢°
4 4 2
A
P q

Hence, Proved.

14. Question

If a and B are the zeros of the quadratic polynomial f(x) = x* - p(x +1) -c, show that («+1)(g+1)=1-c.
Answer

Given:a and B are the zeros of the quadratic polynomial f(x)=x* -p(x +1)-¢

To show: (o +1)(f+1)=1-¢c ..... (1)

solution:one root of the given quadratic polynomial is g

Other root of the given quadratic polynomial is

f(x) = x2 - p(x+1) - cf(x) = x2-px-p-cf(x) =x%-px-(p+c)



coef ficient of x

coef ficient of x*

Sum of the roots is: (¥ - f = —

= a4+ 3= —Q:p

constant term
.. 3
coef ficient of x*

Product of coefficient is: o X ﬁ —

X 3= _(pf-l_() = —(p+c)

Solve LHS of (1) to get,
>(a+1)(F+1)=af + (a+p) +1
On substituting values, we get(g + 1) (Jg +1)=-(ptc) +p+1

>(a+1)(f+1)= p—c+p+1=(a+1)(f+1) =1— cHence proved
15. Question

If a and B are the zeros of the quadratic polynomial such thata+ =24 anda-p =8, find a
quadratic polynomial having a and B as its zeros.

Answer

A quadratic equation when sum and product of its zeros is given by:

f(x) = k{x? - (sum of zeros)x + product of the zeros}, where k is a constant
a+B=24..(1)
a-B=8...(2)

Adding 1 and 2weget,a+ B+ a-p =24+ 8= 2a = 32> a = 16Substitute value in 1 to getl6 + B
=243 = 24-16= B =8

a=16and B =8

f(x) = k{x? - (24)x + 16 x 8}

f(x) = k(x2 - 24x + 128)

If we will put the different values of k, we will find the different quadratic equations.
16. Question

If a and B are the zeros of the quadratic polynomial f(x) = x* -1, find a quadratic polynomial whose

Zeros are 2—a and Z—ﬂ
Jii o



Answer

A quadratic equation when sum and product of its zeros is given by:

f(x)= k{x* — (sum of the zeros)x + product of the zeros}, where k is a constantConsider
the polynomial f(x)=x*-1,

—coef ficient of x
Sum of the roots=a+ﬁ= - = —

coef ficient of x*

I
=

=]

constant term

Product of the roots = gxf§ = .. 9 =-1
coef ficient of x

New equation have zeroes as %a and = ‘6

’9 * a3 ap

= Sum of the zeros of new eq =

Z(E"E + B2 +2a8— 2&'_3)

[Using (a + b)2 = a2 + b2 + 2ab]

a3
Z_
R 2{a+f) —2x2af _ 2(0)7—4x-1 _ 4
af -1
2a .'9
Product of the zeros of new egn = E X—=14

fO) = k{(x*— (—Dx + 4}
fx)= k(x*+4x+4)
17. Question

If a and B are the zeros of the quadratic polynomial f(x) = x> -3x -2, find a quadratic polynomial

1 1
whose zeros are and .
200+ fB 2 +a

Answer
flx) =k(x —6x +11)
A quadratic equation when sum and product of its zeros is given by:

f(x) = k{x? — (sum of the zeros)x + product of the zeros}, where k is a constant

Sum of the roots = ¢ + B = — ;::?iij::;; - __13 =3




Constant fterm _
Coef ficient of x2

Product of the roots = gxf§ = -2

1 n 1 2f+a+lZa+f
2a+f  2B+a  (2a+B)(2f+a)

Sum of the zeros of new egn =

3a+f)
il o S
(2a+f)(28+a)

B 3(a+ 1)
a8+ 2024282+ af3

B (a4 53)
5a3 4 202 4 2;‘32

_ 3(a+ )
ba3 + 2(0,2 + ,32)

3(a+ 1)
53+ 2(a? + 324208 — 2a/3)

Now, —

Using (a + b)2 = a2 + b2 + 2ab we get,
B 3(a+ 1)
508 + A(a + 3) — 200

B (a4 53)
Sa3 4 2( v + ,5)2 —4ap

3(a+ )
aff 4+ 2(a+ ,B)z

3{a+f) Ix3 9

af+2{(a+F)%) T iiix3z 16

1 v 1 _ 1
2a+f’ 2f+a (Qa+f)(2f+a)

Product of the zeros of new eqn =

1
= za+p)2p+a)



2

a8+ 2024282+ af3
_ 2

503+ 2(a? 4 3%)
_ 2

5a3 + 2(a? + 32 4+ 208 — 20 3)
_ 2

508 + (o + 3) —2a0]
_ 2

Sa3 4 2 + ,3)2 —4ap
_ 2

aff 4+ 2(a + ,B)Z

1 1

T _242%32 16

FOO = k(G ex+ o

f(x)= k(x*— 116:1.: + i)

18. Question

If a and B are the zeros of the quadratic polynomial f(x) = x* = px+ g, from a polynomial whose zeros
are (a+p) (a-p).

Answer

f(x) =k {x* -2(p* -2q) x + p*(0* — 4q)}

A quadratic equation when sum and product of its zeros is given by:

f(x) = k{x? — (sum of the zeros)x + product of the zeros}, where k is a constant

Coef ficientofx

r
Sum of the roots = ¢ + ﬁ = — o ——— -I1= —p

Constant fterm
Coef ficient of x2 -4

Product of the roots = axﬁ =



Sum of the zeros of new eqn = g2 + 2 + 2af + a2 + f2 — 2af = 2(a’+ %) =

2{(a +B)*—2ap)

= 2xp2-2x2q = 2(p2- 2q) [Using (a + b)? = a? + b? + 2ab]

Product of the zeros of new eqn =(a + )*(a— )2 = (a + f)*{(a + B)? — 4af)
= p2(p2 - 4q)

)= k{(x* - 2(p* —2q)x + p*(p* — 49)}

19. Question

If a and B are the zeros of the quadratic polynomial f(x) = x> -2x~+3, find a polynomial whose roots

are (i) «+2, p+2 (i) Z—:iﬁ—j
Answer
(i)

flx) =k(x —6x +11)
A quadratic equation when sum and product of its zeros is given by:

f(x) = k{x* — (sum of the zeros)x + product of the zeros}, where k is a constant

—coef ficient of x
Sum of the roots = ¢ + 8 = — p = — —
“rh coef ficient of x* t

constant term
coef ficient of x*

Product of the roots = axf = =3

Sum of the zeros of new eqn =a+f+4=2+4=6
Product of the zeros of new egn =(a+2)(B+2) =af + 2(a+ Jg] +4=34+2%2+41=11
f(x)= k(x*—6x+11)

(ii) A quadratic equation when sum and product of its zeros is given by:

f(x)= k{x* — (sum of the zeros)x + product of the zeros}, where k is a constant
—coef ficient of x
coef ficient of x*

Sum of the roots = ¢ + f§ = =___12=2

constant term
coef ficient of x*

Product of the roots = gxf = =3



Sum of the zeros of new eqn = =% 4 £71 _ @ DE+V+a+1E-1) _

a+l  f+1 (a+1)(B+1)
aft+a—f-1+af+f-a-1 Zaf-2 _Ix3-2 2
af+(a+f)+1 af+(@+f)+1  3+2+41 3
Product of the zeros of new eqn =%—% x -1 _ (a-1)(-1) _ ap-(Pra)+1 _ 3-241
a+l  f+1  (a+1)}(B+1) af+(a+f)+1 3+2+1

Therefore eqn is: f(x) =k x° —% +=
a—1  f-1  f[f-1+a—1 a+ -2 _ 2-2

g+l | B+l (a+1)(B+1) af+(a+B)+1  aB+(a+f)+1

20. Question

1
3

If a and B are the zeros of the quadratic polynomial f(x) = ax* + bx - ¢, then evaluate:

(i) e-p (i)

Q|

T e

(iii) %—%—foﬂ (iV) o2 = ap?

“Lopgt(vi) 1.t

(V) o= p* (Vi) — 25 .b
.. g @ "ar_z_ﬂ_z\‘i_b"g_ﬁ\‘i
(vii) ac+b apg+b (viii) a‘._ £ o) B o)

Answer

(i) Let one root of the given quadratic polynomial is ¢
Other root of the given quadratic polynomial is
flx)=ax2+bx+c

—coef ficient of x

—-b
Sum of the roots = ¢ + f§ = . 9 = —
coef ficient of x° a
constant ferm .
Product of the roots = = .. 9 ==
XB= coefficient of 22 " a

= On substituting values, we get

—b - h* —
= (a—B) = V{la+p)?—4ap} = V|(2) —ag} = Ei
(ii) Let one root of the given quadratic polynomial is g
Other root of the given quadratic polynomial is

f(x) = ax?2 + bx + ¢



—coef ficient of x
Sum of the roots = ¢z + § = — . ="
“rh coef ficient of x* @

constant term
coef ficient of x*

a o

Product of the roots = gxf =

= On substituting values, we get

G _ _(Gpran (D)

ap ap -
a

(iii) Let one root of the given quadratic polynomial is g
Other root of the given quadratic polynomial is B
f(x) = ax2 + bx + ¢

—coef ficient of x

Sum of the roots = ¢ + f = =7

coef ficient of x* a

constant term
coef ficient of x°

Product of the roots = gxf§ =

a o

= On substituting values, we get

1.1 (B+a)-2(af)2 _ (-bja)-2(c/a)2
:>—_——2\'1_,'.q = =
&« B af cfa

_ b2
o8,
(iv) Let one root of the given quadratic polynomial is g
Other root of the given quadratic polynomial is B
f(x) = ax2 + bx + ¢
—coef ficient of x

Sum of the roots = ¢ + f§ = =
a

coef ficient of x*

constant term

Product of the roots = gxf = (‘()(’ff?'.('?'-(’ﬂf (Jf ,},2 =

= On substituting values, we get



-b -b
ﬁt‘t:;-':-‘—ﬂ;-':f:=ﬂfﬁ(a+ﬁ) :SX: = S

a2
(v) Let one root of the given quadratic polynomial is &
Other root of the given quadratic polynomial is B
f(x) = ax? + bx + ¢
—coef ficient of x

Sum of the roots = ¢ + f§ = ==
a

coef ficient of x*

constant term
coef ficient of x?

Product of the roots = gxf =

c
a

sateg=(a*+ BN -2(ap)2 = {(a+ B)* —2aB}2 — 2(af)2 [Using (a + b)? = a2 + b2 +
2ab]

On substituting values, we get

~eo (- (@ -2

-ee= (555)2-2(5)

. . B -2acy-2577
:>¢_2 —_,-_q‘_— a;

(vi) Let one root of the given quadratic polynomial is g
Other root of the given quadratic polynomial is
f(x) = ax?2 + bx + ¢

—coef ficient of x

Sumoftheroots=a+ﬁ= — . = =
coef ficient of x* a

constant term
coef ficient of x*

Product of the roots = gxf§ =

c
a

1 1 _ af+btaa+b _ a(a+f)+2b

az+b 3g+b  {(aa+b)af+b))  {(aa+b)(af+b))

= On substituting values, we get

ala+f)+26 a{—bfa)+2b
{(aa+b)af+b))  azaf+abla+B)+h2




a(—bfa)+2b b
= LEg = =
C)+ab(-bja)+b2  ac

(vii) Let one root of the given quadratic polynomial is ¢
Other root of the given quadratic polynomial is B
f(x) = ax? + bx + ¢

—coef ficient of x

-b
Sum of the roots = ¢ + f§ = — - =_-
coef ficient of x* @
constant term ]
Product of the roots = = .o ¢ ==
XB= coefficient of 22 T a

a3 o PBlaf+b)+a(aa+b)

Fr

3c+b 3B+D  {(aa+b)(af+b)}

_ a(a?+p?)+b(a+f) _ a(a+f)2-2ap+b(a+h) _ 2(b/2)2+5(—)
a2af+abla+f)+hb2 a2af+abla+L)+b2 (ﬂ':]+ab{—bl.-’a:]+b2
a

e 2

= _zﬂ_ﬂ._ =
%"—bzﬂ:z 3

(viii) Let one root of the given quadratic polynomial is ¢
Other root of the given quadratic polynomial is B
f(x) = ax? + bx + ¢

—coef ficient of x

Sumoftheroots=a+ﬁ= — . =7
coef ficient of x* @

constant term
coef ficient of x*

Product of the roots = gxf =

c
a

P LR A%
al———l—bl += =
8 o fra

LN LN

_, 2@®+p%) b(a®+£2) _ {a(a®+82%)+b(a®+8%)] _ {ala+p)3-3af(a+p)}+{bla+p)>~2ap)
af af aff af

On substituting values, we get

_ {a{—b,-’aja _3¢/a(=b/a)}+{b (—g)z 2 .:,fa}

cfa




B
_ {—§+3bcg’az}—bzg’a2 —Ecl.-’a} -b

cfa

Exercise 2.2

1. Question

Verify that the numbers given along side of the cubic polynomials below are their zeros. Also, verify
the relationship between the zeros and coefficients in each case:

(i) f(x)=2x*+x>—5x+2: 1, —2

N | =

(i) g(x)=x*-4x?>+5x-2;2,1,1
Answer
(Nf(x)=2x"+x>—5x+2:

1+1-10+48
=

f(1)=2x13+12-5%x1+2=24+1-5+2=0
F(=2) = 2x(~2)*+ (-2)2 - 5x(-2) +2=-16+4+10+2 =0
Let ¢ = —; B=1; y=-2

Coef ficient of x2
Coefficient of x3

1 -1
+ = — — = — =
a+BHry=—-+1-2=—

Coef ficient of x
Coefficient of x3

aB+Bv+Va=;l><l+1><—2—2><51=‘?5=

Constant term
Coef ficient of x3

aBy = ~X1x—2=-1=—
(i) gx)= x*—4x*-5x-2:2,1,1f(2) =23 —4(2)*+5x2—2=8—-16+10—-2=0
f(1)= 13—4(1)>+5x1—-2=1—-4+5-2=0

f(1)= 13—4(1)?+5x1—-2=1—4+5-2=0

Let o =2; B=1; y=1

Coef ficient of x2
Coefficient of x3

a+BryY=2+1+1=4=

Coef ficient of x
Coefficient of x3

aB+ BY +ya =2x1+1x1+1x2=5=

Constant fterm
Coefficient of x3

aBy =2x1x1=2=—

2. Question



Find a cubic polynomial with the sum, sum of the product of its zeros taken two at a time, and
product of its zeros as 3, -1 and -3 respectively.

Answer

A quadratic equation when sum and product of its zeros is given by:

f(x) = k{x® — (sum of the zeros)x* +
(sumof zeros taken two at a time)x* — (product of the zeros))}

where k is any non-zero real number.

Here,Sum of zeroes = 3sum of the product of its zeros taken two at a time =-1 product of its zeros =
-3

> f(x)= k{x* —(a+ B +y)x*+ (af + By + ya)x — afy}

= f(x)= k{x®—3x?—x + 3}, where k is any non-zero real number.

3. Question

If the zeros of the polynomial f(x)=2x*-15x*>+37x-30 are in A.P., find them.
Answer

let g = aq — d”g = a and y = a + d are the zeros of the given polynomial.

Sum of the zeros = — Cagfﬁ:':{mt of 2
Coefficient of x3
_1'
:a+ﬁ+]f=a—d+ a+ a+d=— 23
2 2
=1 =;
2
Constant term 30
afy =(a—d)a(a+d)= Coefficient of x3 2 1>

(a—d)a(a+d)=15
a( a* — d2) = 15

On substituting g =§

O}

d2 =6 —

|
b |

=
Il
=
I
=
]
Ba | LN
I
b |
Il



y=a+d=-+

B3| L
Ba |

. . 5
2,32
Therefore zeros of the given equation are: 5

4. Question
Find the condition that the zeros of the polynomial f(x) = x* + 3px? = 3gx - r may be in A.P.
Answer

leta = a—d,f =aandy = a+ d are the zeros of the given polynomial.

—coef ficient of a3

Sum of the zeros = :
coef ficient of x*
>g+f+y=a—-d+a+a+d=-3p

= 3a=-—3p

= =—p

Since a is the zero of the polynomial, therefore f(a) = 0

>f(a)=a3+3pa2+3qa+r=0

>a3>+3pa2+3ga+r=0

On substituting a =—p, we get

(—=p)* +3p(—p)* —3pg+7r =10

=-p3+3p3-3pq+r=0=2p3-3pqg+r=0

5. Question

If the zeros of the polynomial f(x) = ax® + 3bx* +3cx +d are in A.P., prove that 2b° —3abc+a*d = 0.
Answer

leta=A—D,f =Aandy = A+ D are the zeros of the given polynomial.

Coef ficient of x2
Coef ficient of x3

Sum of the zeros = —

~a+B+y=A-D+ A+ A+D=-2

>34=-2

Since 4 is the zero of the polynomial, therefore f(A) = 0



= f(A) = aA3 +3bA2+3cA+d =0

L b
On substituting A = ——,we get

b b b
= a(~=2)3+3b(-)2+3c(~) +d =0

b* 3b® 3bc
3 3
—b3 + 3b3 + 3abc + 32d
= g =0

= —b* +3b* +3abc+a’d =0

= 2b* + 3abc+a’d =0

6. Question

If the zeros of the polynomial f(x) = x* —12x* - 39x+ k are in A.P,, find the value of k.
Answer

leta =a—d,f =aandy = a + d are the zeros of the given polynomial.

Coef ficient of x2
Coefficient of x3

Sum of the zeros = —

sa+f+y=a—-d+a+a+d=12
= 3a =12

=>a=4

Since q is the zero of the polynomial, therefore f(a) =0
= f(a)=a3 —12a2+39%a+ k=0
On substituting g =4

= f(a) = 43 —12x42 +39x4+ k=0
=64—-192+156+ k=10

= k=-220+192

>k =-28

Exercise 2.3

1. Question

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:



(i) FX)=x*—6x*+11x -6, g(x) = x>+ x+1

(i) F(x)=10x* +17x® -62x%+30x -3, g(x)=2x*+7x+1

(i) f(x)=4x>+8x+8x>+7,g(x)=2x> -x +1

(iv) f(x)=15x°-20x% +13x-12, g(x)=2-2x+ x*

Answer

) f(x)=x3—-6x2+1lx—pandg(x)=x2+x+1

Degree of f[x] is3 and degree gfg(x] Ig 2, therefore degree of q(lj is 3 — 2 = 1 and degree of
remainder is less than 2,

let g(x)=ax+bandr(x)=cx +d

By applying division algorithm:

Dividend = Quotientx Divisor + Remainder

fx) = q(x)xg(x) + r(x)

On substituting values in the above relation we get,
x3—6x2+11x—6=(ax+ b)x(x*+x+ 1)+ (cx+ d)
x3—6x2+1lx—6=ax3+ax2+ax+bx2+bx+b+ cx+d
x3—6x2+11x—6=ax3+x*(a+b)+x(a+b+c)+ (b+d)
On comparing coefficients we get,

a=1

a+b= -6

a+b+c=11

b+d= —6

On solving above equations we get,

a=Lb=-T7c=17,d=1

On substituting these values for q(x) and r(x)
gix)=ax+b=x-7

rx)=cx+d=17x+1

(i) f(x)=10x* +17x3 — 62x2+30x —3 and g(x) = 2x2+ 7x + 1

Degree of f(l] is 4 and degree ﬂfg(x] ig 2, therefore degree of q(x] ig 4 — 2 = 2 and degree of
remainder is less than 2.



let g(x) =ax2+ bx+candr(x)=px +q

By applying division algorithm:

Dividend = Quotientx Divisor + Remainder

f) = q(x)xg(x) +r(x)

On substituting values in the above relation we get,

10x* +17x3 — 62x2+ 30x — 3
=(ax2+ bx+o)x(2x2+7x+ 1) + (px +q)

10x* +17x3 —62x2+ 30x — 3
=2ax*+T7ax3 +ax2 +2bx3+ 7bx2+bx +2cx2+Tcx+ ¢
+px +q

10x* +17x3 —62x2+ 30x — 3
= 2ax*+ (7a+2b)x3+ (a+7b+ 2c)x2+ (b +7c+p)x + (c
+q)

On comparing coefficients we get,

a=>5

Ta+ 2b = 17

a+7b+2c= —62

b+7c+p= 30

c+q=—3

On solving above equations we get,
a=1Lb=-9c=-2,p=53,g=-1

On substituting these values for q(x] and r(x)
glx)=ax2+bx+c=5x2—-9x — 2
r(x)=px+qg=53x—-1

(i) f(x)=4x3+8x2+8x+7and g(x)=2x2—x+1

Degree of f[x] is 3 and degree gfg(x] is 2; therefore degree of q[lj i3 —2 = 1 and degree of
remainder is less than 2,

let g(x)=ax+bandr(x)=cx +d
By applying division algorithm:

Dividend = Quotientx Divisor + Remainder

f(x) = q(x)xg(x) + r(x)



On substituting values in the above relation we get,

4x3+8x2+8x+7 = (ax+ b)x(2x2—x+1) + (ex+ d)
4x3+8x2+8x+7 =2ax3—ax2+ax+2bx2—-bx+b+ cx+d
4x3+8x2+8x+7 =2ax3+x*(—a+2b)+x(a—b+c)+(b+d)

On comparing coefficients we get,

a=2
-a+2b=8
a—b+c=8
b+d=7

On solving above equations we get,
a=2,b=5c¢c=11,d=2

On substituting these values for q(l] and r(x)
gx)=ax+b=2x+5

rx)=cx+d=11x+2

(iv) f(x) = 15x3 - 20x2+ 13x —12and g(x) = x2—2x + 2

Degree of f(l] is3 and degree gfg(x] ig 2, therefore degree of qr(xj ig 3 — 2 = 1 and degree of
remainder is less than 2,

let g(x)=ax+bandr(x)=cx +d

By applying division algorithm:

Dividend = Quotientx Divisor + Remainder

f(x) = q(x)xg(x)+r(x)

On substituting values in the above relation we get,

15x3 —20x2+ 13x — 12 = (ax+ b)x(x2—2x+2) + (cx + d)

15x3 —20x2+ 13x — 12 = ax3 — 2ax2+ 2ax +bx2 —2bx +2b+ cx +d
15x3—20x2+ 13x — 12 = ax3+ x?(—2a+b) +x(2a—2b+c)+ (2b+ d)
On comparing coefficients we get,

a=15

—2a+b= -20

2a—2b+c=13



2b+d= —-12

On solving above equations we get,
a=2b=10c=3,d =-32

On substituting these values for q(lj and r(x)
qg(x)=x+b=15x+ 10
r(x)=cx+d=3x-32

2. Question

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

(i) g(t) =t> -3, f(t) =2t* + 3t —2t* -9t 12

(i) g(x)=x=3x+1, f(x)=x"—4x® +x? +3x +1

(i) g(x) = 2x* - x+ 3, f(x) = 6x° — x* +4x° —5x* — x =15

Answer

(N g(t)=t2—3and f(t) =2t* + 3t —2t2—-9t—12=10

Degree of f(f] is 4 and degree of g(f] ig 2, therefore degree of q(rj ig 4 — 2 = 2 and degree of
remainder is of degree 1 or less,

Let q(t) = at2 + bt +cand r(t) = pt+ q

By applying division algorithm:

Dividend = Quotientx Divisor + Remainder

f(t) =q(t)xg(t) + (1)

On substituting values in the above relation we get,

2t + 3t —2t2 -9t — 12 = (at? + bt + ) (t* —3) +pt +q

2t* +3t3 — 2t2 -9t — 12 = at* — 3at2 + bt3 — 3bt + ct2 —3c +pt +q
2t0*+ 3t —2t2 -9t — 12 = at* + bt3 —3at2 + ct2 —3bt +pt —3c +q
2t + 3t —2t2 -9t — 12 = at* + bt3 —t?(3a+ c) —t(3b+p) —3c+q

On comparing coefficients we get,

a=72
b=3
3at+tc=2

3b+p=19



—3c+q=—12

On solving above equations we get,

a=2b=3c=—4p=0qg=0

On substituting these values for q({j and r(t)

q(t) =at2+bt+c =2t2+3t — 4

r(t) = pt+q = 0t + 0= 0 Since remainder is zero, therefore g(fj is a factor of f(f)
(i g(x)=x3—3x+1and f(x)=x>—4x3+x2+3x+1=0

Degree of f(lj is 5 and degree gfg[:x) is 3; therefore degree of q(x) is 5 —3 = 2 and degree of
remainder is of degree 1 or less,

let g(x) = ax2+ bx+candr(x)=px +¢q

By applying division algorithm:

Dividend = Quotientx Divisor + Remainder

fx) = qx)xg(x) + r(x)

On substituting values in the above relation we get,

x> —4x3+x2+43x+1=(ax2+bx+c)(x3—3x+ 1) +px+gq

x°—4x3+x2+3x+1
=ax®—3ax®+ ax® + bx* —3bx2+ bx + ¢x3 — 3cx + ¢ + px
+q

x°—4x3+x2+3x+1
=ax®+bx*+x3(c—3a) +x%(@a—3b) +x(b—3c+p)+q+c

On comparing coefficients we get,

a=1

b=0
c—3a=—4
a—3b=1
b—3c+p=3
g+tc=1

On solving above equations we get,
= llb=ﬂlc=_llp=ﬂlq=2

On substituting these values for q(x) and r(x)



qlt) =ax2+bx+c =x2—-1
r(t) = px + ¢ = 0x + 2 = 2 Since remainder is 2, therefore g(x) is not a factor of f(x)
(i) g(x)=2x2—x+3and f(x) =6x" —x*+4x3 -5x2—x—15=0

Degree of f[x] is5 and degree gfg(x] is 2; therefore degree of q[lj is 5 — 2 = 3 and degree of
remainder is of degree 2 or less,

let g(x) = ax3+ bx2+cx +dandr(x)=px +q
By applying division algorithm:

Dividend = Quotientx Divisor + Remainder

fx) = q(x)xg(x) + r(x)

On substituting values in the above relation we get,

6x> —x*+4x3 —-5x2—x—15
=(ax3+bx2+cx+d)(2x2—x+3)+px+gq

ﬁxa—x“+4x3—5_x2—x— 15
=2ax” —ax* + 3ax3+ 2bx* — bx3 + 3bx2 + 2cx3 — cx2 + 3cx
+2dx2—dx+3d+px+q

6x° —x* +4x® —5x* —x — 15
=2ax>+(—a+2b)x*+(Ba—b+2c)x*+ (3b— ¢+ 2d)x?
+(3c—d+p)x+3d+gq

On comparing coefficients we get,
a=3

—a+2b=-1
3a—b+2c=4
3b—c+2d+p= -5
3c—d+qg= -1

3d+t= —15

On solving above equations we get,

a=3b=1c=-2,d=5p=10,qg=-30

On substituting these values for q(l] and r(x)
g(x)=ax3+bx2+cx+d=3x3+x2—-2x+5

r(x) = px + g = 10x — 30 Since remainder is 10x — 30, therefore g(x) isnot a factor of f(x)

3. Question



Obtain all zeros of the polynomial f(x) =2x* +x* -14x* -19x -6, if two of its zeros are -2 and -1.
Answer

We know that if x = @ is a zero of a polynomial then x — @ is a factor of f(x).

Since -2 and -1 are zeros of f(x). Therefore (x + 2)(x+ 1) = x2 + 3x + 2 is a factor of f(x).

Now on dividing f(x) = 2x* + x3 — 14x2 — 19x — 6 by g(x) = x2 + 3x + 2 to find other zeros.

x1+3x+2\ 2y + % — 142 — 191 — 6 (2.12—5):—3
2zt + 6x% + 4x?

—5x*—1Bx*—19x -8

—5x3 —15x% — 10x
+ o+ +
—3x* —9x -6

—3x* —9x —-&
+ + +
)

By applying division algorithm, we have:

2x*+x3 —14x2 - 19x — 6 = (x2 4+ 3x + 2)(2x2 — 5x — 3)
2x*+x3—-14x2—-19x—-6=(x+2)(x + 1)(2x2 —6x+ x —3)
2x*+x3—14x2—-19x—6 = (x +2)(x+ D{(2x + D)(x—3)}

Hence, the zeros of the given polynomial are: —5,3, —2.—1

4. Question

Obtain all zeros of f(x)=x®+13x%+ 32x +20, if one of its zeros is -2.

Answer

We know that if x = @ is a zero of a polynomial then x — @ is a factor of f(x).
Since -2 is zero of f(x). Therefore (x + 2) is a factor of f(x).

Now on divide f(x) = x* +13x* + 32x +20, by [:1 + 2) to find other zeros.

.r+1\L 4+ 13z +32x+ 20 {f+11x+].ﬂl
x4 2yt

11x% +32x + 20

11x% +22x

10x + 20

10x + 20

0




By applying division algorithm, we have:

x3 + 13x2 4+ 32x + 20 = (x+2)(x%2+11x+10)We do factorisation here by splitting the middle term,

= %3 4 13x2 + 32x + 20 = (x+2)(x2+11x+10)= x3 + 13x2 4 32x + 20 = (x+2)(x%2+10x+x+10)

= x3 4+ 13x2 + 32X + 20 = (x+2) {X(x+10)+1(x+10)}= x3 + 13x2 + 32x + 20 = (x+2) (x+10)(x+1)
Hence, the zeros of the given polynomial are: —2 —10,—1

5. Question
Obtain all zeros of the polynomial f(x) = x* - 3x* - x* - 9x -6, if two of its zeros are _\j3 and 3.
Answer

We know that if x = ¢ is a zero of a polynomial then x — @ is a factor of f(x).

Since -V3 and V3 are zeros of f(x). Therefore [1 + w’r?:) and [1 — wf?,) are factors of f(x).

Now on dividing f(x) = x*—3x3 —x2+9x — 6 by g(x) = [1 — w’rB)[x + w’rB) = x2 — 3 to find
other zeros.

x“—a\L t—3rf - +9x—6 J/ x—Fx+2
x* —3x°
- +
—3xr*+ 2" +9x— 6

—3x* + 9x
+ —_—

2x® —&

2x® —&

- +
0

By applying division algorithm, we have:
x*—3x3-x2+9x—6=(x—V3)(x+V3) x2-3x+ 2)
x*—3x3—x2+9x—6=(x—V3)(x +vV3) x2 —2x — x +2)
x*—3x3 —x2+9x—6=(x—V3)(x +V3) {(x —2)(x— 1)}
Hence, the zeros of the given polynomial are: _\E’ {3’ 1,2

6. Question

Find all zeros of the polynomial f(x)=2x* - 2x* -7x* +3x + 6, it its two zeros are _g and g

Answer

We know that if x = @ is a zero of a polynomial then x — @ is a factor of f(jL]

Since — [2and |2 f £(x) Therefore [ x + |2 land [y — |2 factors of £+,
ince J;an J;are Zeros o f(jL] erefore (1+J;)an (1 J; are factors o f(l]



Now on dividing

flx)=2x*—2x3—7x2+3x+6byg(x) = (1—!—\]%)(1—\]%): xz—gié(zxz—Sj

to find other zeros.

zﬁ—:;"t 2xt — 28 — T+ 3x+ 6 [ ¥-x—2
Cozxt —a3x
- +
—2x° —4x*+3x+6

—2x3 +3x

By applying division algorithm, we have:

21‘“—2x3—?1‘2+3x+6=(1‘+\E)(x—\E)(xE—x—E)
2x“—2x3—?x2+3x+6=(x+‘}§)(x—ﬁ)(xz—zx—i—x—z)
2x“—2x3—?x2+3x+6=(x+\E)(x—\E){(x—Ej(x—i-lj}

Hence, the zeros of the given polynomial are: _JE , \F —1,2
2 2

7. Question

What must be added to the polynomial f(x) = x* + 2x* - 2x* + x -1 so that the resulting polynomial is
exactly divisible by xz.2x -37?

Answer

x¥=2

By division Algorithm we have,

fx)= g(xq(0)+7(x)

fx)=r(x) = g(x)xq(x)

From above relation we got that if we add —r(x) to f(x) then resulting polynomial is divisible by
900

Now find the remainder when f(l] is divisible by g(lj



x=+2x—3\lx*+2x“—2x!+x—1 [r!+1
¥+ axt —axt
- - +
+x—1

¥+32x—3
- -
—x +2

rix)=—x+2
Therefore —r(x) = x — 2 has to be added so that resulting polynomial is divisible by g(x)
8. Question

What must be subtracted from the polynomial f(x) = x* +2x® -13x* -12x+21 so that the resulting
polynomial is exactly divisible by x* —4x+37?

Answer
Given : the polynomial f(x) = x*+2x>-13x>-12x+ 21

To find : What must be subtracted from the polynomial f(x)=x*+2x®-13x? -12x+21 so that the
resulting polynomial is exactly divisible by xz_4x +3

Solution :Let g(x) be x* - 4x -3 By applying division algorithm:
Dividend = Quotientx Divisor + Remainder

Dividend - Remainder = Quotientx Divisor

f) = q(x)xg(x) + 7(x)

flx)—r(x) = q(x)xg(x)

Now find the remainder when f(x) is divisible by a(x)-

x=—4x+3\L 2t — 13t —12x 421 |[.'<""+6x +g
xf —4x? + 350
—_— + —_—
By —16x° — 12x + 21

6x° —24x° + 18x
—_— + —_—
8x- —30x + 21

Bx* —32x+24
—_ + p—
Ix —3

r(x)=2x -3
Therefore r(x) = 2x — 3 has to be subtracted so that resulting polynomial is divisible by g(x)
9. Question

Find all the zeros of the polynomial x+ . x* _34x* _4x-120, if two of its zeros are 2 and-2.

Answer



We know that if ¥ = ¢ is a zero of a polynomial then ¥ — g isa factor of f(l]

Since -2 and 2 are zeros of f(lj Therefore (x + 2) and (x — 2) are factors of f(x)

Now on dividing f(x) by (x - 2)(x + 2) = x2 - 4 to find other zeros.

x=—4\1 x4+ — 24t —4x + 120 (r"+.r—3ﬂ
4

x — 4x?
- +
¥ —30x* —4x+ 120
x3 —ax
— +
—30x2 +120
—30x? +120
+ —

0
By applying division algorithm, we have:
Hence, two other zeroes are -6 and 5
10. Question
Find all zeros of the polynomial 2x4 - 7x® -19x* —14x + 30, if two of its zeros are .2 and _. 5.
Answer

We know that if x = @ is a zero of a polynomial then x — @ is a factor of f(x).

Since -V2 and V2 are zeros of f(x). Therefore [1 + w’rE) and [1 — wa) are factors of f(x).

Now on dividing f(x) = 2x* +7x3 —19x2— 14x + 30 by g(x) = (x —V2)(x +V2) = x2 -2
to find other zeros.

x° —Z\sz* + 72 —19x° — 14x + 30 [2x= +7x—15

Zx* — 4x°
- +
7x® —15x* —14x + 30
7x* — l4x
- +

—15x7 +30
—15x7 + 30
+ —_—

0

By applying division algorithm, we have:

2x* +7x3 — 19x2 — 14x + 30 = (x — v2)(x +V2) (2x2 + 7x — 15)
2x* +7x3 — 1922 — 14x + 30 = (x — V2)(x +V2) (x2 + 6x — 5x — 30)
2x* +7x3 — 19x2 — 14x +30 = (x — V2) (x + V2) {(x =) (x + 5)}

Hence, the zeros of the given polynomial are: —/2,4/2, —5,

B3| W



11. Question

Find all the zeros of the polynomial, 2x* » x2 -6x - 3 if two of its zeros are V3 and 3.
Answer

We know that if x = @ is a zero of a polynomial then x — @ is a factor of f(jL]

Since -v3 and V3 are zeros of f(x). Therefore (1 + w’r?:) and (1 — wf?,) are factors of f(x).

Now on dividing f(x) = 2x3+ x2— 6x — 3 by g(x) = (1 — J?,)[x + wf?,) — x2 — 3 to find other
zeros.

x:—E\[2x3+x=—6x—3 [ Ix+1
2x? —Bx
- +
= -3

x? -3
— +
a

By applying division algorithm, we have:

2x3+x2—6x—3=(x—V3)(x +V3) 2x+ 1)

3]

Hence, the zeros of the given polynomial are: —y
12. Question

Find all the zeros of the polynomial x*+3x*> -2x-6, if two of its zeros are _2 and 2.
Answer

We know that if x = ¢ is a zero of a polynomial then x — @ is a factor of f(x).

Since -v2 and V2 are zeros of f(xj Therefore [1 + w,,’rz) and [1 — w,,’rz) are factors of f(x).

Now on dividing f(x) = x3 + 3x2— 2x — 6 by g(x) = (x — V2)(x +v2) = x2 — 2 to find other
zeros.

x“—l\ll.rg+3x=—2x—6 I/ x+3

x? —2x

By applying division algorithm, we have:
x3+3x2—2x—6=(x—V2)(x +V2) (x + 3)
Hence, the zeros of the given polynomial are: —/2 /2, —3

CCE - Formative Assessment



1. Question
Define a polynomial with real coefficients.
Answer

A polynomial is a mathematical expression containing a sum of powers in one or more variables
multiplied by coefficients or we can say an expression of more than two algebraic terms that contain
different powers of the same variable.But;

¢ Not divisible by a variable.

e A variable's exponents can only be 0,1,2,3,... etc.
¢ It can't have an infinite number of terms.
Example - 5xy2 - 3x + 5y3 - 3

And a polynomial with real coefficients is a product of irreducible polynomials of first and second
degrees or in simple words, a polynomial having only real numbers as coefficients is the real
coefficient Polynomial.

2. Question
Define degree of a polynomial.
Answer

A degree in a polynomial function is the greatest exponent of that equation, which determines the
most number of solutions that a function could have. Or in simple words the degree of a term is the
sum of the exponents of the variables that appear in it, and thus is a non-negative integer.

Each equation contains from one to several terms, which are divided by nhumbers or variables with
different exponents.

For Example,

y = 3x13 + 5x3

As we can see it has two terms,

3x13 and 5x3

And the degree of the polynomial is 13, and that's the highest degree of any term in the equation.
3. Question

Write the standard form of a linear polynomial with real coefficients.
Answer

As we know the condition for linear polynomial degree equals to 1
So,

f(x) = ax! + b,

Where,



az= 0

4. Question

Write the standard form of a quadratic polynomial with real coefficients.
Answer

To write the standard form of a quadratic polynomial with real coefficients;
Let’s take a polynomial,

f (x) = ax% + bx + ¢,

As we know that the quadratic polynomial = 2

So,

a=20

5. Question

Write the standard form of a cubic polynomial with real coefficients.
Answer

To write the standard form of a cubic polynomial with real coefficients
Let’s take,

f(x) = ax3 + bx2 + cx + d,

Where a =

Because degree of a cubic polynomial is 3
6. Question

Define the value of a polynomial at a point.
Answer

Value of a polynomial at a point is described as the value obtained by the polynomial at that point in
time.

For Example:

Polynomial f(x) = x3 - 2(1)2 + 7(1) - 8
Now the value of the polynomial at x = 1
So here we get;

1-2+7-8

=-2

7. Question



Define zero of a polynomial.
Answer

A zero or we can say the root of a polynomial function is a number that, when put in for the variable,
makes the function equal to zero. We use the Rational Zero Theorem to find all the zeros of a
polynomial function and the possible rational roots of a polynomial equation.

8. Question

-

the quadratic polynomial?

Answer

Given,

Sum of zeroes (a + B) = —(1/2)

Product of zeroes (ap) = —3As we know that the quadratic polynomial with zeroes a, B is given by;
x2 = (a + B)x + (aB)= x% — [—(1/2)Ix + (=3)= x? + (1/2)x - 3

9. Question

1
Write the family of quadratic polynomials having —— and 1 as its zeros.

4
Answer

Given,

- 1/4 and 1 are the zeros

So,

K[(x + 1/4)(x - 1)]

k[x2 - 1X + 1/4x - 1/4]

f(x) = k[x2 - 3/4 x - 1/4]

Where k is any non-zero real number.

10. Question

If the product of zeros of the quadratic polynomial f(x) = x2 — 4x + k is 3, find the value of k.
Answer

Given,

Let the quadratic polynomial be f(x) = x2 - 4x + kProduct of the zeroes of the quadratic polynomial =
3Now,

Product of the zeroes = constant term/coefficient of x2



=>3=k/l- k=3

11. Question

If the sum of the zeros of the quadratic polynomial f (x) = kx?2 — 3x + 5 is 1, write the value of k.

Answer

Given,

The quadratic polynomial f(x) = kx2 - 3x + 5Now,
Let two zeroesbeaand 1 - a

- Sum of zeroes = 1 andalsol-a>0=a<1
Therefore;

Sum of the zeroes = 3/k

s>a+(1-a)=3/k

=1=3/k

>k=3

12. Question

In Fig. 2.17, the graph of a polynomial p(x) is given. Find the zeros of the polynomial.
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Answer

In figure 2.17, the polynomial has 2 zeroes because the graph cuts x-axis at 2 pointsi.e. x = - 3 and
X =-1.

13. Question

The graph of a polynomial y = f (x), shown in Fig. 2.18. Find the number of real zeros of f (x).
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Answer

In figure 2.18, the polynomial has 3 real zeroes because the graph cuts axises at three points.
14. Question

The graph of the polynomial f(x) = ax2 + bx + c is as shown below (Fig. 2.19). Write the signs of 'a’
and b2 - 4ac.

N/

Y

Fig.2.19
Answer
The signs of a will be positive as a > 0 and,
The signs of b2 - 4ac will be positive as b2 - 4ac > 0
15. Question

The graph of the polynomial f(x) = ax? + box + c is as shown in Fig. 2.20. Write the value of b2 - 4ac
and the number of real zeros of f (x).
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Answer
b2 - 4ac = 0, Two
The given quadratic equation touches the x-axis at only one point.

The root of the quadratic equation is equal and real because if the quadratic equation has two distinct
roots, then the graph touches the x-axis at two points.

As we know that the roots are real and equal if the value of discriminant is zero,

So,
b2 - 4ac =0
16. Question

In Q. No. 14, write the sign of c.
Answer

The y-intercept of the equation is c,

So, the signs of will be positive asc > 0
17. Question

In Q. No. 15, write the sign of c.
Answer

The y-intercept of the equation is c,

So, the signs of will be negativeasc < 0
18. Question

The graph of a polynomial/ (x) is as shown in Fig. 2.21. Write the number of real zeros of f (x).
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Answer

In the figure 2.21,



The polynomial has 4 real zeroes because the graph cuts x-axis at four points.

19. Question

If x = 1 is a zero of the polynomial f (x) = x3 - 2x2 + 4x + k, write the value of k.
Answer

Given,

f(x) = x3 - 2x2 + 4x + k

X = 1 is a zero,

So,

Keeping x = 1 we get,

f(1) = 13 - 2(1)2 + 4x1 + k
f(l)=1-2+4+k

f(1)=5-2+k

f(1)=3+k

-3=k

So we get,

k=-3

20. Question

State division algorithm for polynomials.
Answer

The polynomial long division is an algorithm for dividing a polynomial by another polynomial of the
same or lower degree; it is a generalized version of the familiar arithmetic technique called long
division. It can be done manually because it separates a complex division problem into smaller ones.

Let’s take the Example:

f(x) and g(x) are two polynomials with,

g(x)#0,

Now we can find the polynomials p(x) and g(x) such that,
f(x) = p(x) x g(x) x q(x)

Where q(x) = 0 or degree of q(x) < is degree of g(x).
The result is;

Dividend = Quotient x Divisor + Remainder

This is known as the Division Algorithm for polynomials.



21. Question

Give an example of polynomials f(x), g(x), q(x) and r(x) satisfying f(x) = g(x) .q(x)+ r(x), where
degree r (x) = 0.

Answer

Let f(x) =x3 + x2 + x + 1

gx) =x+2

a(x) =x%2-x+ 3

r(x)=-5

Now, f(x) = g(x) .q(x)+ r(x)

Here,

LHS=x3+x2+x+1

And, R.H.S = [(x + 2) x (X2 - X + 3)] + (-5)
=x3+2x2-x2-2x+3x+6-5

=x3+x2-2x+3x+6-5

=x3+x2+x+1

= R.H.S

-~ the given set of polynomials satisfies the equation: f(x) = g(x) .q(x)+ r(x)
22, Question

Write a quadratic polynomial, sum of whose zeros is 2V3 and their product is 2.
Answer

Given,

Sum of zeros = 23 and

Product = 2

As we know;

f(x) = x2 + ( - Sum of zeros)x + (Product of zeros)

So,

f(x) = x2 - 2V3x + 2

23. Question

If fourth degree polynomial is divided by a quadratic polynomial, write the degree of the remainder.

Answer



Degree of reminder is less than the degree of divisor so the degree of reminder could be one or zero
depending on the quadratic polynomial.

24. Question

If f(x) = x3 + x2 - ax + b is divisible by x2 - x write the values of a and b.
Answer

a=2,b=0

Given,

A polynomial f(x) = x3 + x2 -ax + b

Which is divisible by x2 - x

Now,

x2-x=(x-1)=(x-0)(x-1)

(x = 0) and (x - 1) are factors of polynomial f(x)
= f(0) =0

>03+0-ax0+b=0

=>b=0

And f(1)

13+1-ax1+b=0

=>2-a=0

>a=2

~a=2andb =0

25. Question

If a- b, aand a + b are zeros of the polynomial f (x) = 2x3 - 6x2 + 5x - 7, write the value of a.
Answer

Given;

A polynomial f(x) = 2x3 - 6x2 + 5x - 7

And zeroesarea-b,aanda + b,

Let's take a = @

b=

c=y

As we know that,



a+pB+y=-b/a

(a-b)y+a+(a+b)=-(-6)/2

3a=3

a=1

So, thevalueofa=1

26. Question

Write the coefficients of the polynomial p(z) = z° - 222 + 4.
Answer

Given,

Polynomial p(z) = z° - 2z2 + 4

Now first break the given equation,

We get,

Coefficient of z° = 1
Coefficient of z* = 0
Coefficient of z3 = 0
Coefficient of z2 = - 2

Coefficient of z = 0

Constant term = 4

Therefore 1, 0, 0, - 2, 0, 4 are coefficients of the polynomial p(z)
27. Question

Write the zeros of the polynomial x2 - x - 6.

Answer

Given,

Polynomial = X2 - x - 6 = 0x2 - 3x + 2x - 6 = Ox(x - 3) + 2(x - 3) = O(x + 2)(x - 3) = 0So - 2 and
3 are the zeros of the given polynomial

28. Question

If (x + a) is a factor of 2x2 + 2ax + 5x + 10, find a.
Answer

Given,

2x2 + 2ax + 5x + 10



Factor = (x + a)

Now by using factor theoram we get,
f(-a)=2a%2-2a2-5a+10=0

-5a+10=0

a=2

Therefore the value of a = 2.

29. Question

For what value of k, — 4 is a zero of the polynomial x2 - x = (2k + 2)?
Answer

Given,

A polynomial x2 - x - (2k + 2)

- 4 is a zero of the given polynomial.

As - 4 is the zero,so at x = -4, the value of the polynomial x2 - x - (2k + 2) will be 0.
So we get,

=>x2-x-2k+2)=0

=>(-4)2-(-4)-(2k+2)=0

=16 +4-(2k+2)=0

=220-(2k+2)=0

=-(2k+2)=-20

=2k +2 =20

=2k =20-2

=2k = 18

=k =18/2 =9

30. Question

If 1 is a zero of the polynomial p(x) = ax? - 3(a - 1) x - 1, then find the value of a.
Answer

Given,

p(x) =ax?2-3(a-1)x-1

Zerois 1

Now,



p(1) =a(1)2-3(a-1)x1-1=0
p(l)=a-3a+3-1=0

p(l)=-2a+2=0

=a=-2/-2=1

So the value ofa =1

31. Question

If a, B are the zeros of a polynomial such thata + B = - 6 and ap = - 4, then write the polynomial.
Answer

For any polynomial, f(x) = ax2 + bx + ¢

The sum of zeroes, is given as -b/a

& the product of zeroes is given as ¢/a

Here, the sum of zeroes is given as -6 = -6/1

>b=6&a=1

Also, product of zeroes = c/a

>c=-4

& a

Il
[y

- the polynomial is f(x)= x2 +6x-4

32. Question

If a, B are the zeros of the polynomial 2y2 + 7y + 5, write the value of a + B + ap.
Answer

Given,

Polynomial 2y2 + 7y + 5

Zeroes = a, 13

Herea = 2

b=7

c=5



Lets take a and B are two zero,

So sum of the zeroes will be,
a+B=-b/a=-7/2

Product of the zeroes = a. B = ¢c/a =5/2
Now put the values,
a+B+aB=(a+B)ap
=-7/2+5/2=-2/2=-1

33. Question

For what value of k, is 3 a zero of the polynomial 2x2 + x + k?
Answer

Given,

Polynomial 2x2 + x + k

Zero = 3

By putting x = 3

We get,

p(Xx) =2x2+x+ k=0

P(3) =2(3)2+3+k=0

p(3) =18+ 3 +k=0

=21+k=0

k=-21

Hence the answer is - 21

34. Question

For what value of k, is - 3 a zero of the polynomial x2 + 11x + k?
Answer

Given,

Polynomial x2 + 11x + k

Zero of the polynomial = - 3

As we have zero,

f(x) =x2+11x + k=0

By putting x = - 3



f(-3)=-324+11x3+k=0
f(-3)=9+(-33)+k=0
f(-3)=-24+k=0
f(-3)=k=24

So we have the value of k = 24
35. Question

For what value of k, is - 2 a zero of the polynomial 3x2 + 4x + 2k?
Answer

Given,

Polynomial 3x2 + 4x + 2k

Zero of the polynomial = - 2

As we have zero,

f(x) =3x2+4x +2k =0

By putting x = - 2
f(-2)=3(-2)2+4(-2)+2k=0
f(-2)=12-8+2k=0
=4+2k=0

=2k=-4

k=-4/2=-2

So we have the value of k = - 2
36. Question

If a quadratic polynomial f (x) is factorizable into linear distinct factors, then what is the total number
of real and distinct zeros of f(x)?

Answer

Given,

Quadratic polynomial f(x) is factorizable into linear distinct factors;
So,

Let f(x) = (x —a)(x - b), wherea # b

If a, b are the element of R,

Then f(x) must be having two real and distinct zeroes.

37. Question



If a quadratic polynomial f (x) is a square of a linear polynomial, then its two zeroes are coincident.
(True/False)

Answer

True

Lets take,

f(x) =x2-4x + 4

= (x - 2)?

= [9(X)]? e [g(x) = (x = 2) is a linear polynomial]
Zero of g(x) is 2,

So,

Zeroes of f(x) are 2 and 2.

So we can say that zeroes of f(x) are coincident.
38. Question

If a quadratic polynomial f(x) is not factorizable into linear factors, then it has no real zero.
(True/False)

Answer

True

Let a polynomial f(x) = x2 + 9

f(x) = (x + 3i)(x - 3i)

So, the zeroes are always imaginary and not real.

39. Question

If f(x) is a polynomial such that f(a)f(b)< 0, then what is the number of zeros lying between a and b?
Answer

Let’s first draw the figure,

' faj= dva

As we can see in the figure the number of zeroes can be 1 or 3.
So the least numbers of zeroes lying between a and b is 1.

40. Question



If graph of quadratic polynomial ax2 + bx + c cuts positive direction of y-axis, then what is the sign of
c?

Answer

Positive

If quadratic polynomial ax2 + bx + c cuts positive direction of y-axis, then it means that the value of
y is positive when x = 0 [~ at y-axis, x = 0]

Now

y = cat x = 0 and y is positive.
So, c is positive.

41. Question

If the graph of quadratic polynomial ax? + bx + c cuts negative direction of y-axis, then what is the
sign of c?

Answer
Negative

If quadratic polynomial ax2 + bx + ¢ cuts Negative direction of y-axis, then it means that the value of
y is negative when x = 0 [+ at y-axis, x = 0]

Now,
y = cat x = 0 and y is Negative.
So, c is Negative.

1. Question

If a, B are the zeros of the polynomial f (x) = x2 + x + 1, then — + l
a B
A. 1

B.-1

C.0

D. None of these

Answer

Given,

f(x) = X2 +x+1

a=a

B=b



Il
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==1 .. Equ.(i)

aB =c/a=1.... Equ.(ii)

Dividing (i) from (ii)
We get,

-1/1=-1

So,

1/a+1/B=-1

2. Question

If a, B are the zeros of the polynomial p(x) = 4x2 + 3x + 7, then — +
L

3
c. =

3
D. ——

Answer

Given,

p(x) = 4x2 + 3x + 7
a+B=-b/a

= - 3x/4x% = - 3/4x

ap = c/a

Dividing (i) from (ii),

We get,

1
p



— 3 x 4x?
4x x 7
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So,

1/a + 1/B = -3/7

3. Question

If one zero of the polynomial f (x) = (k? + 4) x2 + 13x + 4k is reciprocal of the other, then k =
A. 2

B.-2

C. 1

D.-1

Answer

Given;

f(x) = (k% + 4) x2 + 13x + 4k,

One zero of the polynomial is reciprocal of the other,
Let a be the one zero,

~. The other zero will be 1/a

As we know that,

Product of the zeros = c/a = 4k/k? + 4

~4k/k?2 + 4 =1

>4k =k%Z+ 4

>kZ+4-4k=0

>(k-2)2=0

>k=2

So the value of k is 2

4. Question

If the sum of the zeros of the polynomial f(x) = 2x3 - 3kx2 + 4x - 5 is 6, then the value of k is

A. 2



B. 4

C.-2

D.-4

Answer

Given,

f(x) = 2x3 - 3kx2 + 4x - 5

Sum of the zeros of the polynomial = 6
Let x, y and z be the zeroes than,
X + Yy + z = 6......Equation (i)

So,

X+y+z=->b/a

= - (-3k)/2

From Eq. (i) we get,

3k/2 =6

k/2 = 6/3

k=2x2=4

5. Question

1
If a and B are the zeros of the polynomial f(x) = x2 + px + g, then a polynomial having —_ and — is
L

its zeros is
A.x2+gx +p
B.x2-px+q
C.g®+px+1
D. px2 + gx + 1
Answer
Given: If a and B are the zeros of the polynomial f(x) = x2 + px + q,
To find: a polynomial having i and — is its zeros is
a
Solution:

f(x) = x2 + px + q



coef ficient of x
coef ficient of x*

We know, Suim of zeroes = —

constant term
coef ficient of x*

product of zeroes =

Since a, B are zeroes of given polynomial,

>a+B=-p
and aB =q
Let S and P denote respectively the sum and product of zeroes of the required polynomial,So,
_ 1.1
ke — (:1_ 3
34
p— ,S — _ ...... (1)
a3
1
P B
and 7 = - X S (2)
Put the values of a + B and af in (1) and (2) to get,
_ P
=5 = q
And _{J — l

q

We know equation having 2 zeroes is of form,k (x2 - (sum of zeroes) x + product of zeroes)
1

For a polynomial having — and — s its zeros the equation becomes,
L

X2 +p/gx+1/g=0

So here we get,

g(x) =qgx2 + px + 1

6. Question

If a, B are the zeros of polynomial f(x) = x2 - p (x + 1) - ¢, then (a + 1) (B+ 1) =
A.c-1

B.1-c



C.c

D.1+c

Answer

Given,

f(x) =x2-p((x+1)-c
a and B are the zeros
So,

f(x) =x2-p(x+1)-c
=x2-px-(p+c)

As

(a+1)B+1)=ap+a+p+1

-p-c+p+1
=1-c
7. Question

If a, B are the zeros of the polynomial f(x) = x2 - p (x + 1) - csuch that (a + 1) (B + 1) = 0, then ¢

o 0 w p
|
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2
Answer
Given
f(x) =x2-p(x+1)-c
a and B are the zeros
Then,
f(x) =x2-p(x+1)-c
=x2-px-(p+c)
As
(a+1)B+1)=aB+a+B+1

=-p-c+p+1



=1-c

So, the value of ¢,

c=1

8. Question

If f(x) = ax2 4+ bx + c has no real zeros and a + b + ¢ < 0, then
A.c=0

B.c>0

C.c<oO

D. None of these

Answer

Given;

f(x) = ax? + bx + ¢ has no real zeroes, and a + b + c<0

Suppose a = - 1,

b=1,

c=-1
Thena+b+c=-1,
b2 - 4ac = - 3

Therefore it is possible that c is less tha zero.
Supposec =0

Then b2 - 4ac = b2 >0

So,

f(x) has at least one zero.
Therefore c cannot equal zero.
Suppose ¢ > 0.

It must also be true that b2 >0
Then,

b2 - 4ac < 0 only ifa > 0.
Therefore,

a+b+c<O.

-b>a+c>0



b2 > (a + c)2

b2 > a2 + 2ac + c?

b2-4ac>(@a-c)2=20

As we know that the discriminant can’t be both greater than zero and less than zero,
So, C can't be greater than zero.

9. Question

If the diagram in Fig. 2.22 shows the graph of the polynomial f (x) = ax2 + bx + ¢, then

fx)=ax’ + bx + ¢

— \

(‘_f’ ;’E‘)
Y 22w

Fig.2.22

A.a >0, b<Oandc >0

B.a<0,b<0andc< 0

C.a<0,b>0andc>0

D.a<0,b>0andc<0

Answer

As seen from the graph,

The parabola cuts the graph at two points on the positive x-axis.
Hence, both the roots are positive.

Now, for a polynomial, the sum of roots is given as:
a+p=-b/a

-~ the sum will be positive as the roots are positive.

Also, the product of roots = c/a has to be positive too.

= a is positive.

Now, since a is positive, therefore for the sum of roots to be negative, b has to be negative.
a>0,b<0&c>0.

Therefore, option (a) is correct.



10. Question

Figure 2.23 shows the graph of the polynomial f(x) = ax? + bx + c for which

[____D] y
2a da )

L- o

=

:c']l x

fix)=ax = bx+c¢

y
Fig.2.23

.a<0,b>0andc>0

.a<0,b<0andc>0

.a<0,b<0andc<0

g O W »r

.a>0,b>0andc<0

Answer

As seen from the graph,

The parabola cuts the graph at two points on the x axis.
One root is positive & one root is negative.

Now, for a polynomial, the sum of roots is given as:
a+ p=-b/a

Also, the product of roots = c/a is positive.
Because c is positive,

= a is negative & b is negative.

Therefore, option (b) is correct.

11. Question

If the product of zeros of the polynomial f(x) = ax3 -6x2 + 11x - 6 is 4, then a =

A.

1D |

@
I
1 | o
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Answer
Given;
Polynomial = ax3 -6x2 + 11x - 6

Let a,b,c be the zeroes of f(x) = ax3 -6x2 + 11x - 6

Product of the zeroes = - (constant term)/coefficient of x3
4=-(-06)a

4 = 6/a

4a =6

a=6/4

a=3/2

12. Question

If zeros of the polynomial f (x) = x3 - 3px2 + gx - r are in A.P., then
A.2p3=pg-r

B. 2p3

pq + r

C.p3=pq-r

D. None of these

Answer

Given;

f(x) =x3-3px2 +qgx-r

Let a, b and c be the zeroes of the polynomial x3 - 3px2 + gx - r
a+b+c=3p
ab+bc+ac=gq

abc=r
a+b=2bssb=p=>a+c=2p

b(a+c)+ac=q



= 2p2 + ac

Il
0

= ac =r/p
=2p2+r/p=q

2p3 =pg -r
13. Question

If the product of two zeros of the polynomial f (x) = 2xZ3 + 6x2 - 4x + 9 is 3, then its third zero is

A.

W
(Y] I 1D | o
Wi |

ko | O

Answer
Given;
f(x) = 2x3 + 6x2 - 4x + 9

Product of the two zeros = 3

a=2,
b=6
c=-4
d=9

Let the zeros of f(x) be p, q, r
Product of the zeroes = - d/a
pXqgxr = -9/2

3r=-9/2 .. (given pxq = 3)
r=-23/2

Hence,

Third zero = - 3/2

14. Question



If the polynomial f(x) = ax3 + bx - c is divisible by the polynomial g(x) = x2 + bx + ¢, then ab =

Al

5. 1
c

L]

Answer
Given;
f(x) = ax3 + bx - c is divisible by g(x) = x% + bx + ¢
Now by division Method,
ax - ab

x2+bx+c)ax3+bx—c

ax® + abx® + acx

-abx? +(b-ac)x - ¢
-abx® - ab*x - abc
+ + +

(b-ac+ab?*)x+abc-c¢

As f(x) is divisible by g(x), then remainder must be 0O,
i.e.

(ab2-ac+b)x+c(ab-1)=0

= (ab2-ac+b)x=0andc(ab-1)=0
>abZ-ab+b=0(-x%0)andab-1=0(~c#0)
>ab-1=0

>ab=1

15. Question

In Q. No. 14, c =

A.b

B. 2b



C. 2b?

D. -2b

Answer

Given: f(x) = ax3 + bx - c is divisible by g(x) = x2 + bx + ¢

To find: The value of c.

Solution:

Since f(x) = ax3 + bx - c is divisible by g(x) = x2 + bx + ¢

Now by division Method first we have to calculate the value of ab,

ax - ab

x2+bx+c)ax3+bx—c

ax® + abx? + acx

-abx® +(b-ac)x - ¢
-abx? - ab®x - abc

+ + +

(b-ac+ab?)x+abc-c
As f(x) is divisible by g(x), then remainder must be 0,
i.e.
(ab2 -ac+ b)x + abc-c=0
= (ab2-ac+b)x+c(ab-1)=0
= (ab% - ac + b)x =0 and c(ab- 1) = 0

sabZ-ac+b=0(:-x#0)andab-1=0(~c#0)

=>ab-1=0
s>ab=1
Now take;

ab2-ac+b=0
> (ab)b-ac+b=0
Using ab = 1 we get;
>b-ac+b=0

= 2b -ac = 0= c = 2b/a ... (1)Multiply and divide RHS of (1) by b



= ¢ = 2b/a = 2b?%/ab

Asab =1

So we get;

c = 2b2

16. Question

If one root of the polynomial f (x) = 5x2 + 13x + k is reciprocal of the other, then the value of k is
A.0

B.5

c. !
6

D. 6

Answer

Given;

f(x) = 5x% + 13x + k

Let suppose roots are R and 1/R

Product of the roots = C/R = Rx1/R

Rx1/R = k/5

1 =k/5

So,

Here k = 5

17. Question

1 1 1

If a, B, y are the zeros of the polynomial f(x) = ax3 + bxZ + cx + d, then — + — + — =

a p v

a0
d



= |0

Answer

Given,

f(x) = ax3 + bx? + cx + d,
As we know,

a+B+y=>b/a

aB + By +ya=-c/a.......... (D
apy = d/a .o (i)
Now,

Divide (i) by (ii)

We get

1/y + 1/a+ 1/ = - ¢/d
18. Question

If a, B, y are the zeros of the polynomial f(x) = ax3 + bx2 + cx + d, then a2 + B2 + y2 =

Answer

f(x) = ax3 + bx?2 + cx + d,
Then the rootsare: a,pBandy
Now, sum of roots:
a+B+y=-b/a..(i)

The product of zeroes,



ax B xy=-d/a...(ii)
And,
apB + By + ya = c/a...(iii)

Now,

(a+B+y)2=a2+pB2+y2+2ap + 2By + 2ya

= (<)) =a+ gy +2(9)

b®  2¢ 5 2 2
=5, =a +p +y
:32+B2+Y2 =|:|:I2—323C:]
19. Question

If a, B, y are the zeros of the polynomial f(x) = x3 - px2 + gx - r, then — +

Answer

Given,

f(x) =x3-px2+agx-r
a, B and y are the Zeros,
a+B+y=-p

aB+ By +ya=-q

apy = -r

1/aB + 1/By + 1/ya = p/r

20. Question

1
af - Py

1

WL



1 1

If a, B are the zeros of the polynomial f(x) = ax? + bx + ¢, then — + — =

PR

Answer
Given
f(x) = ax?2 + bx + ¢

a, B are the Zeros

a+B=-b/a
apB = c/a

_b
1/c1+1/[3=—5tl

a
1/a2 + 1/B2 = (1/a + 1/B)2 - 2/aB
= ( - b/c)? - 2a/c

_ b®-2ac
z

&
21. Question

If two of the zeros of the cubic polynomial ax3 + bx2 + cx + d are each equal to zero, then the third
zero is

-
d

=~ I



']

Answer

Given,

ax3 + bx2 + cx +d

By Putting x = 0
0O+d=0

d=0
ax3+bx2+cx+d=0
x(ax2 +bx +¢c) =0
Putx =0

c=0

ax?2 +bx =0

x(ax + b) =0
Hence,

X = - b/a

22. Question

If two zeros of x3 + x2 - 5x — 5 are V5 and -V/5 , then its third zero is
A1l

B.-1

C.2

D.-2

Answer

Given,

x3+x2-5x-5

Zeros = V5 and - V5

x2 - 5 is a root



Xx+1
x2—5ﬁ3—x2—5x—5
-x* - 5%

+

x* -5

(x2-5)(x+1)=0
x=-1

So,

The third zero is - 1

23. Question

The product of the zeros of x3 4+ 4x2 + x - 6 is
A. -4

B. 4

C.6

D.-6

Answer

Given,

p(x) =x3 +4x2 +x -6

As
a=1
b=4
c=1
d=-6

So the product of the zeros will be;
= - d/a

-(-6)1

=6

24. Question

What should be added to the polynomial x2 - 5x + 4, so that 3 is the zero of the resulting
polynomial?

Al



B. 2

C. 4

D.5

Answer

Given;

p(x) = x2 - 5x + 4

3 is the zero of the resulting polynomial

So we have;

p(3) = (3)? - 5x3 + 4

p(3) =9 - 15+ 4

p(3) =-2

As - 2 is the remainder,

So 2 should be added to the given polynomial to get 3 as the zero of the resulting polynomial.
We can also verify the answer;

By adding 2 to the given polynomial we get;
P(x) =x2-5x+4 +2

P(x) = x2-5x + 6

P(3)=9-15+6

P(3) = 15-15

P(3)=0

Hence proved that 2 is the right answer to get 3 as the zero of resulting polynomial.

25. Question

What should be subtracted to the polynomial x2 - 16x + 30, so that 15 is the zero of the resulting
polynomial?

A. 30
B. 14
C. 15
D. 16
Answer

Given,



p(x) = x2 - 16x + 30

15 is the zero of the resulting polynomial,

So we get;

p(15) = (15)2 - 16 x 15 + 30

p(15) = 225 - 240 + 30

p(15) = 15

~ 15 should be subtracted from the given polynomial to get 15 as the zero of the resulting polynomial.
We can also verify the answer;

By adding 2 to the given polynomial we get;

P(x) = x2 - 16x + 30 - 15

P(x) = x2 - 16x + 15

P(15) = 225 - 240 + 15

P(15) = 240 - 240

P(15) = 0

Hence proved that 15 is the right answer to get 15 as the zero of resulting polynomial.
26. Question

A quadratic polynomial, the sum of whose zeroes is 0 and one zero is 3, is
A.x2-9

B.x%2+9

C.x2+3

D. x2 -3

Answer

Given,

One of the polynomial is 3,

Sum of the zeros = 0

Now

Let the other zero be x,

XxX+3=0

X=-3

So,



Zeros of the polynomial are 3 and - 3

Product of the zeros =3 x -3 =-9

Polynomial with zeros 3and -3 =x2 - (0)x + (-9) =x%2-9
27. Question

If two zeroes of the polynomial x3 + x2 - 9x - 9 are 3 and - 3, then its third zero is
A -1

B.1

C.-9

D.9

Answer

Given

x3+x2-9x-9

Zeros = 3and - 3

¥x+1
xz—g)x3+x2—9x—9

-x* - 9x

So its third zero is - 1

28. Question

If V5 and - V5 are two zeroes of the polynomial x3 + 3x2 - 5x - 15, then its third zero is
A.3

B.-3

C.5

D.-5

Answer

Given,

x3 4+ 3x2 - 5x - 15

Zeros = V5 and - V5



X+1
xz—g)x3+x2—9x—9
—-x* - Ox
+

Xx* -0

So the third zero = - 3

29. Question

If x + 2 is a factor of x2 + ax + 2b and a + b = 4, then
A.a=1b=3

B.a=3b=1

C.a=-1b=5

D.a=5b=-1

Answer

Given;

A factor = x + 2

p(X) = x2 + ax + 2b
p(-2)=(-2)2+(-2)a+2b

0=4-2a+2b

-4=-2(a-b)
2=a-bu...... Equation (i)
4=a+b.... Equation (ii)

By Adding (i) and (ii) we get,
2-a+b+4-a-b=-2a+2
2a =2
Soweget,a=3andb=1

30. Question

The polynomial which when divided by - x2 + x - 1 gives a quotient x - 2 and remainder 3, is

A.x3-3x2+3x-5



B.-x3-3x2-3x-5
C.-x3+3x2-3x+5
D.x3-3x2-3x+5

Answer

Given,

Divisor = - x2 + x - 1

Quotient = x - 2

Remainder = 3

Now we have to find out Dividend...
As we know that,

Dividend = Divisor x Quotient + Remainder
Dividend = (- x2 + x - 1)(x - 2) + 3
=-x3+x2-x+2x2-2x+2+3
=-x3+3x2-3x+5

So,

The required polynomial is - x3 + 3x2 - 3x + 5



