10. Polynomials

Questions Pg-239

1 A. Question

Write each polynomial below as a product of first degree polynomials. Write also the solutions of the
equation p(x) = 0 in each.

p(x) = x2 - 7x + 12

Answer

Given, p(X) = x2 - 7x + 12

Now, we need to write the given polynomial as a product of first degree polynomial and p(x) = 0
=>x2-7x+12=0

= The given equation can be written as follows

=(x-4)(x-3)=0

= Since, we know that x2 - 7x + 12 can be written as (x - a)(x - b)
=>x2-7x+12=x%-(a+ b)x + ab

.. coefficient on either side of the polynomial is sameanda + b =7 andab =12

= we must find two numbers that satisfy a + b and ab we get, 4 and 3 as the numbers
2 (X - 4)(x - 3) are the product of first degree polynomial

= Substitute x = 4 and x = 3, We get p(x) as 0
=>x2-Tx+12=4-7(4)+12=16-28+12=0
=>x2-7Ix+12=32-7(33)+12=9-21+12=0

Hence, (x - 4)(x - 3) are the first degree factors of the polynomial and 4, 3 are the solutions of the given
polynomial x2 - 7x + 12

1 B. Question

Write each polynomial below as a product of first degree polynomials. Write also the solutions of the
equation p(x) = 0 in each.

p(x) = x2 + 7x + 12

Answer

Given, p(X) = x2 + 7x + 12

Now, we need to write the given polynomial as a product of first degree polynomial and p(x) = 0
=x2+7x+12=0

= the given equation can be written as follows

=2>(x+4)(x+3)=0

= Since, we know that x2 + 7x + 12 can be written as (x + a)(x + b)
=>x2+7x+12=x2+ (a+b)x +ab

.. coefficient on either side of the polynomial is same anda + b =7 and ab =12

= we must find two numbers that satisfy a + b and ab we get, 4 and 3 as the numbers

2 (X + 4)(x + 3) are the product of first degree polynomial



=>P(x)=0if(x+3)isOand (x+4)is 0

Sx+4=0

=>2x=-4

>x2+7x+12=(-42 +7(-4)+12=16-28+12=0
Andx+3=0

=X=-3
>x2+7x+12=(-3F+7(-3)+12=9-21+12=0

Hence, (x + 4)(x + 3) are the first degree factors of the polynomial and - 4, - 3 are the solutions of the given
polynomial x2 + 7x + 12

1 C. Question

Write each polynomial below as a product of first degree polynomials. Write also the solutions of the
equation p(x) = 0 in each.

p(x) = x2 - 8x + 12

Answer

Given, p(X) = x2 - 8x + 12

Now, we need to write the given polynomial as a product of first degree polynomial and p(x) = 0
=>x?-8x+12=0

= The given equation can be written as follows

=(x-6)(x-2)=0

= Since, we know that x2 - 8x + 12 can be written as (x - a)(x - b)
=>x2-8x+12=x%-(a+b)x + ab

.. coefficient on either side of the polynomial is sameanda + b =8 and ab =12

= we must find two numbers that satisfy a + b and ab we get, 6 and 2 as the numbers
2 (X - 6)(x - 2) are the product of first degree polynomial

=P(x) =0if(x-6)is0and (x-2)is0

SX-6=0

=2>X=6

=>x2-8x+12=6°-8(6)+12=36-48+12=0

Andx-2=0

=>2x=2

=>x2-8x+12=22-82)+12=4-16+12=0

Hence, (x - 6)(x - 2) are the first degree factors of the polynomial and 6, 2 are the solutions of the given
polynomial x2 - 8x + 12

1 D. Question

Write each polynomial below as a product of first degree polynomials. Write also the solutions of the
equation p(x) = 0 in each.

p(x) = x2 + 13x + 12

Answer



Given, p(X) = x2 + 13x + 12

Now, we need to write the given polynomial as a product of first degree polynomial and p(x) = 0
=>x2+13x+12=0

= the given equation can be written as follows

=2(x+12)(x+1)=0

= Since, we know that x2 + 12x + 13 can be written as (x + a)(x + b)
>x2+13x+12=x2 + (a + b)x + ab

.. coefficient on either side of the polynomial is sameanda + b =7 andab =12

= we must find two numbers that satisfy a + b and ab we get, 12 and 1 as the numbers
S(x + 12)(x + 1) are the product of first degree polynomial

=P(x) =0if (x + 12)isOand (x + 1) is O

SX+1=0

=>2x=-1

>x2+13x+12=(-12+13(-1)+12=1-13+12=0

Andx +12=0

=>x=-12

>x2 4+ 13x+12=(-122 +13(-12) + 12 =144-156 + 12 =0

Hence, (x + 12)(x + 1) are the first degree factors of the polynomial and - 12, - 1 are the solutions of the
given polynomial x2 + 13x + 12

1 E. Question

Write each polynomial below as a product of first degree polynomials. Write also the solutions of the
equation p(x) = 0 in each.

p(x) =x2-2x +1

Answer

Given, p(X) = x2 - 2x + 1

Now, we need to write the given polynomial as a product of first degree polynomial and p(x) = 0
=>x2-2x+1=0

= The given equation can be written as follows

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

= Since, we know that x2 - 2x + 1 can be written as (x - a)(x - b)
=>x2-2x+1=x2-(a+b)x +ab

.. coefficient on either side of the polynomial is sameanda+b=2andab=1

= we must find two numbers that satisfy a + b and ab we get, 1 and 1 as the numbers
~ (X = 1)(x - 1) are the product of first degree polynomial

=p(x)is0if(x-1)is0

~x-1=0

>x2-2x+1=12-2(1)+1=1-2+1=0



Hence, (x - 1)(x - 1) are the first degree factors of the polynomial and 1 is the solution of the given
polynomial x2 - 2x + 1

1 F. Question

Write each polynomial below as a product of first degree polynomials. Write also the solutions of the
equation p(x) = 0 in each.

p(x) =x2 +x-1

Answer

Given, p(x) = X2 + x - 1

Now, we need to write the given polynomial as a product of first degree polynomial and p(x) = 0
= The given equation can be written as = x2 + x + (- 1) which is of the form X + (a + b)x + ab
~“a+b=1landab=-1

= we know that (a + b)> -(a - b)? = 4ab

o (a + b)? - 4ab = (a - b)?

=>weknowa+b=1landab=-1

=1-4(-1)=(a-by

=(a-b?=5

=2a-b=4+5

= Solving the equation both equation a + b and a - b we get as follows

s>a+b+a-b=1++V5
=a==(1+V5)
>(a+b)-(a-b)=1++V5

>b= 5(1 - V5)

~ X2 + X + (- 1) has factors (x +§(1 + V5))(x + 5(1 - V5))
= p(x) = 0 if (x + 5(1 + V5))is 0 and (x + 5(1 - V5))is 0
=>(x+§(1 +v5)) =0

=X = -5(1 +V5)

= (- §(1 +V5))2 + (- 5(1 +V5)+(-1)=0
And

=(x+§(1-\/5))=o
1
=X = —5(1—\/5)
= (- 5(1 -V5))2 + (-5(1 _V5) +(-1)=0

Hence, (x + 5(1 + V5))(x + 5(1 - V5)) are the first degree factors of the polynomial and —;(1 + v5) and —;(1 -

V5) are the solution of the given polynomial x2 + x - 1



1 G. Question

Write each polynomial below as a product of first degree polynomials. Write also the solutions of the
equation p(x) = 0 in each.

p(x) = 2x2 - 5x + 2
Answer

Given, p(x) = 2x% - 5x + 2

Now, we need to write the given polynomial as a product of first degree polynomial and p(x) = 0

= 2x2 - 5x + 2 can be written as 2(x? - Sx +1)
= Now, we will find out the factors for x% - gx +1

=x2 - gx + 1isin the form x2 - (a + b)x + ab and (x - a)(x - b) are the factors

b |

.. coefficient on either side of the polynomial is same anda + b =

andab=1
= we know that (a + b)2 -(a - b)2 = 4ab

s (a + b)2 -4ab = (a - b)?
5 (E)z _4(1) = (a - b2
2

25 _4=(a-bQ2
=Z-4=(a-b)

25-16
=
4

= (a-b)>

2= (a-b)2
=, =(@-b)

=>a—b=iJ§
4

»a-b=42
2
= We need to find out the values of a and b by solving (a + b) + (a-b)and (a + b) - (a-b)

=>wetakea—b=§

>(a+b)+(@-b)=2+2

»2a==

2
$a=2
>(a+b)-(a-b)=2-2
»2b=1

2
=>b=E

1

.'.wegeta=2andb=2



And if we takea - b = —gwe get as follows
=>(a+b)+(a-b)=§+(-§)
»2a="2
2
1
=>a=-
2
3 3
=>(a+b)—(a—b)—5—(—5)
-2b="2

2

=>b=2

.'.a=§andb=2

= S0, we have 2(x - i)(x -2)

= (2x - 1)(x - 2)
S(2x - 1)(x - 2) are the factors
=2>p(x)=0if(2x-1)isO0and (x-2)is 0

=(2x-1)=0
=2x=1

1
=X ==

2

= Substitute, X == in 2x2 - 5x + 2 = 2()2-5() +2=--242=0
2 2 2 2 2

=(x-2)=0

= x = 2 substitute, 2x2 - 5x + 2 = 2(2)2-5(2) +2=8-104+2=0

Hence, (2x - 1)(x - 2) are the first degree factors of the polynomial and% and 2 are the solution of the given

polynomial 2x2 - 5x + 2
1 H. Question

Write each polynomial below as a product of first degree polynomials. Write also the solutions of the
equation p(x) = 0 in each.

p(x) = 6x2 - 7x + 2
Answer
Given, p(x) = 6x% - 7x + 2

Now, we need to write the given polynomial as a product of first degree polynomial and p(x) = 0

= 6x2 - 7x + 2 can be written as 6(x? - gx + E) = 6(x2 - gx + g)
= Now, we will find out the factors for x - Ex +§
=x2 - gx + gis in the form x2 - (a + b)x + ab and (x - a)(x - b) are the factors

.. coefficient on either side of the polynomial is sameanda + b =

o | =]



and ab = !
3
= we know that (a + b)2 -(a - b)2 = 4ab
. (a + b)? - 4ab = (a-by
™A _ (a k2
- (g) 4() = (a-b)
49 4

2 X _—(a-Db)?
3 3 (a-b)

_, (49-48) _ (a - b)?
36

2 (53_p)02
T (@a-b)

:a-b:i\/z
36

>a-b=4-
&
= We need to find out the values of a and b by solving (a + b) + (a-b)and (a + b) - (a - b)

:wetakea—b=£

7,1
=>(a+b)+(a—b)—g+g
»2a=">

6

4 _ 2
=2 ad=-=-

6 3

:(a+b)—(a—b)=£—%

»2b=2
6

1
=>p==
2

-'-wegeta=§andb=$

And if we takea - b = —gwe get as follows
>(@+b)+(@-b)="+(-2)
6 6
»2a="2
&
1
=2a=-
2
7

=(a+b)-(a-b)=I-(-3)

»2b=2
&
3
.'.a=&andb=z
2 3

= So, we have 6(x - g)(x - é)



5] 2
= (6X - E)( X —;)
= (6x - 3)(x - 2)
S(6x - 3)(x - f) are the factors

= p(x) = 0 if (6x - 3) is 0 and (x-f) is 0

=(6x-3)=0
=26x =3

= Substitute, x == in 6x2 - 7x + 2 = 6(C)2-7() +2=2-2+2=0
2

:(X—;)—O

=>x=§substitute, 6x2-7x+2=6(§)2-7(§)+2=§-§+2=0

Hence, (6x - 3)(x - f) are the first degree factors of the polynomial and% and 2 are the solution of the given

polynomial 6x2 - 7x + 2

2. Question

Find a second degree polynomial p(x) such that p(1) = 0 and p(-2) = 0.
Answer

Given, p(1) =0,p(-2)=0

Need to find a polynomial p(x) of second degree

= since we know that p(1) =0

- if x = 1 is substituted in p(x) then it satisfies the equation
=>Xx-1=0,and x -1 is one factor of p(x)

And p(- 2) = 0 is given

= if x = - 2 is substituted in p(x) then it satisfies the equation

=X + 2 =0, and x + 2 is one factor of p(x)

= since, x - 1 and x + 2 are the factors of p(x), it can be written as follows
=p(x) = (x - 1)(x + 2)

=p(x) =x2-X 4+ 2x - 2

=>p(x) =x2+x-2

= x%2 + x - 2 is the second degree polynomial which satisfies p(1) = 0 and p(- 2) = 0.

3. Question

Find a second degree polynomial p(x) such that p (1 +\/§ ): 0and p ('1 _ 3) —0.

Answer
Given, p(1 +Vv3)=0,p(1-v3)=0

Need to find a polynomial p(x) of second degree



= since we know that p(1 + v3) =0

~if x = 1 + V3 is substituted in p(x) then it satisfies the equation

=>x-(1++v3)=0,and ((x-1)-+v3) is one factor of p(x)

And p(1 - V3) = 0 is given

= if x = 1 - V3 is substituted in p(x) then it satisfies the equation

=x-(1-v3)=0,and ((x-1) + v3) is one factor of p(x)

= since, ((x - 1) - v3) and ((x - 1) + v3) are the factors of p(x), it can be written as follows
=p(x) = ((x-1)-V3)((x-1) +V3)

=2p(x) =(x-1-vV3)(x-1++V3)

>p(X) =x2-X+V3x-x+1-V3-V3x+V3-3

=p(x) =x2-2x-2

- x%2 = 2x - 2 is the second degree polynomial which satisfies p(1 + v3) = 0 and p(1 - v3) = 0.

4. Question

Find a third degree polynomial p(x) such that p(1) =0, p(.\E) =0 and p(. —\E) =0.

Answer

Given, p(1) =0, p(v2) =0and p(-v2) =0

Need to find the third degree polynomial p(x)

= p(1) = 0 is given which satisfy p(x)

- if x = 1 is substituted in p(x) then it satisfies the equation

= X - 1 is one factor of p(x)

= p(v2) = 0 is given

-~ if x = V2 is substituted in p(x) then it satisfies the equation

= X - V2 is another factor

= p(- v2) = 0 is given

- if x = - v2 is substituted in p(x) then it satisfies the equation

= X + V2 is third factor of the p(x)

= Since, (x - 1)(x - V2)(x + v2) are the factors of the third degree polynomials
Sop(x) = (x - 1)(x - V2)(x + vV2)

= p(x) = (X2 - X - V2X + V2)(x + V2)

= p(x) = (3 + V2x2 - x2 - V2x - V2x2 - 2Xx + V2x + 2)

=>p(x) = (x3-x2-2x + 2)

Hence, x3 - x2 - 2x + 2 is the third degree polynomial which satisfies
p(l) =0, p(v2) =0and p(-v2) =0

5. Question

Prove that the polynomial x2 + x + 1 cannot be written as a product of first degree polynomials.

Answer



Given, a second degree polynomial X2 + x + 1

Need to prove the given equation cannot be written as product of first degree polynomial

= we know that a polynomial equation of degree 2, X2 + (a + b)x + ab can be written as (x + a)(x + b)
= Here, x2 + x + 1 is written as X2 + (a + b)x + ab

= coefficient on either side are equal, we get

=a+b=1andab=1

= We need to find the values of a, b such that it satisfies the given equation to get the factors of first degree
polynomial

= Since, a + b = 1 and ab = 1 it is not possible to find out the values of a, b which satisfy the equation ¥ + x
+1

Hence, x2 + x + 1 cannot be splited into factors of first degree polynomial

Questions Pg-245

1 A. Question

For each pair of polynomial is below, check whether the first is a factor of the second. If not a factor, find the
remainder on dividing the second by the first.

x-1,%3 +4x%2-3x-6

Answer

Given, a pair of polynomial as x - 1, x® + 4x2 - 3x - 6

Need to find out the first polynomial is factor of second and if not a factor need to find the remainder

= To check x - 1 is a factor of x3 + 4x2 - 3x - 6 we must substitute x = 1 in the second polynomial, we get as
follows

=21+4-3-6=-4=+notequalto0

= x - 1is not a factor of x> + 4x2 - 3x - 6

= To find the remainder by using divide second polynomial by first polynomial
= 50, we can subtract a number from the second polynomial to get the remainder
Sx3+4x2-3x-6=(x-1)q(x) + ¢

=x3 + 4x%2-3x-6-c = (x - 1)q(x)

=>c=(x344x2-3x-6)-(x-1)) x q(x)

= Now, substitute x = 1 in the above equation we get
>c=(14+44-3-6-1+1)xq(l)

Lc=-4

- 4 is the remainder

1 B. Question

For each pair of polynomial is below, check whether the first is a factor of the second. If not a factor, find the
remainder on dividing the second by the first.

X+ 1,x3+4x2-3x-6
Answer

Given, a pair of polynomial as x + 1, ¥ + 4x2-3x - 6



Need to find out the first polynomial is factor of second and if not a factor need to find the remainder

= To check x + 1 is a factor of x3 + 4x2 - 3x - 6 we must substitute x = - 1 in the second polynomial, we get
as follows

2-1+44+3-6=0
.. X + 1is afactor
1 C. Question

For each pair of polynomial is below, check whether the first is a factor of the second. If not a factor, find the
remainder on dividing the second by the first.

x-2,x3 + 3x% - 4x - 12

Answer

Given, a pair of polynomial as x - 2, X® + 3x2 - 4x - 12

Need to find out the first polynomial is factor of second and if not a factor need to find the remainder

= To check x - 2 is a factor of x3 + 3x2 - 4x - 12 we must substitute x = 2 in the second polynomial, we get
as follows

=234+3(2)2-4(2)-12=8+12-8-12=0
. X -2 s a factor
1 D. Question

For each pair of polynomial is below, check whether the first is a factor of the second. If not a factor, find the
remainder on dividing the second by the first.

X+ 2, %34 3x2-4x-12
Answer
Given, a pair of polynomial as x + 2, ¥ + 3x% - 4x - 12

Need to find out the first polynomial is factor of second and if not a factor need to find the remainder

= To check x + 2 is a factor of x3 + 3x2 - 4x - 12 we must substitute x = - 2 in the second polynomial, we
get as follows

> (-2)3+4+3(-22-4(-2)-12=-8+12+8-12=0
S X + 2 is a factor
1 E. Question

For each pair of polynomial is below, check whether the first is a factor of the second. If not a factor, find the
remainder on dividing the second by the first.

2x-1,3x3-x2-8x + 6

Answer

Given, a pair of polynomial as 2x - 1, 3x3 - x2 - 8x + 6

Need to find out the first polynomial is factor of second and if not a factor need to find the remainder

= To check 2x - 1 is a factor of 3x3 - x2 - 8x + 6 we must substitute x =§ in the second polynomial, we get

as follows

H3_ 32 _gi =3_1_238 =
=30°-07-8Q)+6=0—-2-7+6

1

-4+6=1 :
4

+2=—=0
g 8

.. 2x - 1is not a factor

= To find the remainder divide second polynomial by first polynomial



= 50, we can subtract a number from the second polynomial to get the remainder
23x3-x2-8x+ 6 =(2x-1)q(x) + C

=3x3-x2-8x + 6 -c = (2x - 1)q(x)

=c=(3x3-%x%2-8x + 6) - (2x - 1)) x q(x)

= Now, substitute x = é in the above equation we get

=c=(3°-¢

2 1 1
2) - 8(5) + 6 - 2(5) + 1) x q(1)

=2_2_4+6
8 4

17 . .
= is the remainder

1 F. Question

For each pair of polynomial is below, check whether the first is a factor of the second. If not a factor, find the
remainder on dividing the second by the first.

3x - 1,3x3 - 10x% + 9x - 2

Answer

Given, a pair of polynomial as 3x - 1, 3x3 - 10x2 + 9x - 2

Need to find out the first polynomial is factor of second and if not a factor need to find the remainder

= To check 3x - 1 is a factor of 3x3 - 10x2 + 9x - 2 we must substitute x =§ in the second polynomial, we
get as follows

L3 112 L _,_3_10_9_
:3(3) 10(3) +9(3) 2 =5 3 2

. 3x - 1 is not a factor
= To find the remainder divide second polynomial by first polynomial

= 50, we canh subtract a number from the second polynomial to get the remainder
L3x3-10x2 4+ 9x -2 = (3x - 1)q(x) + ¢

= 3x3-10x2 + 9x - 2 -c = (3x - 1)q(x)

=c=((3x3-10x2 + 9x - 2) - (3x - 1)) x q(x)

= Now, substitute x = % in the above equation we get

=c=(3 @3 - 10@2 +90) -2 -30 + 1 xaq()



46 . .
Y is the remainder

2 A. Question

For each pair of polynomials below, find the quotient and remainder on dividing the first by the second.
x3-1,x-1

Answer

Given, x3-1,x-1as pair of polynomials

Need to find the quotient and remainder

= To find the quotient and remainder the given equation can be written as p(x) = (x - a)q(x) + b
= since, the polynomial is of third degree we can write the g(x) as X2 + ax + b

Lpx) = (x-a)(x2+ax+b)+c

=>x3-1=(x-1)(x¥+ax+b)+c

>x3-1=(3-x2+ax?2-ax+bx-b)+c

=x3-1=x3+ (a-1)x*> + (b - a)x + (c - b)

~“a-1=0,b-a=0,c-b=-1

=2a=1b=1

=Cc=b-1=0

Quotient =x2 +ax + b =x + x + 1

Remainder = 0

2 B. Question

For each pair of polynomials below, find the quotient and remainder on dividing the first by the second.
x3-1,x+1

Answer

Given, x3-1,x-1as pair of polynomials

Need to find the quotient and remainder

= To find the quotient and remainder the given equation can be written as p(x) = (x - a)q(x) + b
= Since, the polynomial is of third degree we can write the q(x) as X 4+ ax + b

Lpx) = (x-a)(x2+ax+b)+c

=x3-1=(x+1)(x¥+ax+b)+c

>x3-1=0C+x2+ax?+ax+bx+b)+c

=x3-1=x3+(a+ 1)x*+ (a + b)x + (c + b)

~a+l=0,a+b=0,c+b=-1



Quotient =x2 +ax +b=x-x+1

Remainder = - 2

2 C. Question

For each pair of polynomials below, find the quotient and remainder on dividing the first by the second.
x3+1,x-1

Answer

Given, x3 - 1, x - 1 as pair of polynomials

Need to find the quotient and remainder

= To find the quotient and remainder the given equation can be written as p(x) = (x - a)q(x) + b
= Since, the polynomial is of third degree we can write the q(x) as X +ax+b
Lp(x)=(x-a)x24+ax+b)+c

=>x3+1=(x-1)(x2+ax+b)+c

=>x3+1=(3-x2+ax?-ax+bx-b)+c

=>x3+1=x3+ (a-1)x2 + (b-a)x + (c-b)

La-1=0,b-a=0,c-b=1

=a=1b=1
=2Cc-b=1
=2Cc=2

Quotient =x2 +ax + b =x + x + 1

Remainder = 2

2 D. Question

For each pair of polynomials below, find the quotient and remainder on dividing the first by the second.
x3+1,x+1

Answer

Given, x3-1,x-1as pair of polynomials

Need to find the quotient and remainder

= To find the quotient and remainder the given equation can be written as p(x) = (x - a)q(x) + b
= Since, the polynomial is of third degree we can write the q(x) as X + ax + b
Lp(x)=(x-a)(x2+ax+b)+c

>x3+1=(x+1)(+ax+b)+c

>x3+1=03+x2+ax2+ax+bx+b)+c

=x3+1=x+(@+1)x%+(b+a)x+(c+b)

~a+1=0,b+a=0,c+b=1

=a=-1,b=1



=2Cc+b=1

=2c=0

Quotient =x2 +ax +b=x-x+1

Remainder = 0

3 A. Question

By adding a number to p(x) = x> + x2 + X, a new polynomial q(x) is to be formed.
What number should be added, so that x - 1 is a factor of q(x)?
Answer

Given p(x) = X3 + x% + x

Let the number to be added be “k”.

Then, the new polynomial g(x) = %3 + x2 + x + k

Now, (x - 1) is a factor of x3 + xZ + x + k.

i.e. x = 1 is the root of the polynomial.

Then, put the polynomial to zero we get,

B+x2+x+k=0

(1P +(1)?+1+k=0

=214+1+1+k=0

>k=-3

Hence, “ - 3” should be added to the polynomial such that (x - 1) is a factor of q(x).
3 B. Question

By adding a number to p(x) = X3 + x2 + x, a new polynomial q(x) is to be formed.
What number should be added, so that x + 1 is a factor of q(x)?
Answer

Given p(x) = X3 + x% + x

Let the number to be added be “k”.

Then, the new polynomial q(x) = X3 + x% + x + k

Now, (x+1) is a factor of x3 + x% + x + k.

i.e. x = - 1 is the root of the polynomial.

Then, put the polynomial to zero we get,

C+x2+x+k=0

=>(-12+(-12+(-1)+k=0

»-1+1-1+k=0

Hence, “ - 1” should be added to the polynomial such that (x - 1) is a factor of q(x).
4 A. Question

In each pair of polynomials below find what kind of natural number n must be, so that the first is a factor of
the second.



x-1,x"-1

Answer

Given, x - 1, x" - 1 pair of polynomials

Need to find out n such as first polynomial is factor of second

= To check x - 1 is factor of x" - 1 we must get x" - 1 = 0 when substituted x with 1 from the first polynomial
= since, when x is substituted with 1 it will satisfy irrespective of n in the given polynomial

Consider n as 1 then the polynomial equation itself wiil be x - 1 and x - 1 will be the factor

Hence, nis 1

4 B. Question

In each pair of polynomials below find what kind of natural number n must be, so that the first is a factor of
the second.

x-1,x"+1

Answer

Given, x - 1, X" + 1 pair of polynomials

Need to find out n such as first polynomial is factor of second

= To check x - 1 is factor of x" + 1 we must get X" + 1 = 0 when substituted x with 1 from the first
polynomial

= Consider n as 1 then the polynomial equation wiil be x + 1 which is not equal to zero and x - 1 will not be
the factor.

= For any n value x - 1 cannot be a factor
4 C. Question

In each pair of polynomials below find what kind of natural number n must be, so that the first is a factor of
the second.

x+1,x"-1

Answer

Given, x + 1, X" - 1 pair of polynomials

Need to find out n such as first polynomial is factor of second

= To check x + 1 is factor of X" - 1 we must get x" - 1 = 0 when substituted x with - 1 from the first
polynomial

= Consider n as 1 then the polynomial equation will be x - 1 which is not equal to zero and x + 1 will not be
the factor.

= Then consider n as 2 then x2 - 1 be the polynomial equation substitute x = - 1 in the equation
We get, (-1)2-1=0

- X + 1lis the factor of X" - 1

Hence, n =2

4 D. Question

In each pair of polynomials below find what kind of natural number n must be, so that the first is a factor of
the second.

Xx+1,xX"+1



Answer

Given, x + 1, X" + 1 pair of polynomials

Need to find out n such as first polynomial is factor of second

= To check x + 1 is factor of X" + 1 we must get X" + 1 = 0 when substituted x with - 1 from the first
polynomial

= Consider n as 1 then the polynomial equation will be x + 1 which is equal to zero and x + 1 will is the
factor.

Weget, (-1)+1=0

“ X + 1is the factor of X" + 1
Hence,n=1

4 E. Question

In each pair of polynomials below find what kind of natural number n must be, so that the first is a factor of
the second.

x2-1,x"-1

Answer

Given, x2 - 1, x" - 1 pair of polynomials

Need to find out n such as first polynomial is factor of second

= To check x?2 - 1 is factor of x" - 1 we must get X" - 1 = 0 when substituted with x values from the first
polynomial

= Here, x?-1s0,x=v1=1

= Consider n as 1 then the polynomial equation will be x! - 1 which is equal to zero and x? - 1 is the factor.
Weget,1-1=0

= x2 - 1is the factor of x" - 1

Hence,n=1

5. Question

Prove that if x4 - 1 is a factor of ax3 + bx3 + cx + d, thena = -c and b = -d.

Answer

Given, ax3 + bx? + cx + d

Need to showa =-cand b = -dif X - 1 is a factor

= consider, x? - 1 is a factor of ax3 + bx? + cx + d
=>thenx=+1,x=-1

= substitute x value in the equation ax3 + bx? + cx + d
We get as follows

= forx =1 we geta(1lP + b(1)2 + c(1) + d

=a+b+c+d..... eq(l)

= Solving the two equations we get



s(a+b+c+d+(-a+b-c+d)=0

=b+d=0

Lb=-d

Andif(a+b+c+d)-(-a+b-c+d)=0

=a+c=0

6. Question

What first degree polynomial added to 2x3 - 3x2 + 5x + 1 gives a multiple of 2 - 1?
Answer

Given, 2x3-3x2 + 5x + 1

Need to find the first degree polynomial if added to the equation gets the multiple of ¥ - 1

= 2x3 - 3x2 + 5x + 1 can be written as 2(x3—§x2 +§x +§)
=x3—§x2+§x+§=(x2—1)(x—a)+b

=x3-ax’-x+a+b

3 1
La=-anda+b=-
2 2



	10. Polynomials
	Questions Pg-239
	Questions Pg-245


