NCERT solutions for class 9 Maths Chapter 2 Polynomials

Q1 (i) Is the following expression polynomial in one variable? State reasons for your

answer, 412 — 3z + 7

Answer:

YES

Given polynomial 4% — 3 + 7 has only one variable which is x

Q1 (ii) Is the following expression polynomial in one variable? State reasons for your
y? + V2

answer.
Answer:

YES

Given polynomial has only one variable which is y

Q1 (iii) Is the following expression polynomial in one variable? State reasons for your

answer. 3VE+ 1 2
Answer:

NO

1
Because we can observe that the exponent of variable t in term 3Vt is 2 which is not a whole
number.

Therefore this expression is not a polynomial.

Q1 (iv) Is the following expression polynomial in one variable? State reasons for your
2

=

Yy -
answer. Y



Answer:

NO
2

Because we can observe that the exponent of variable y in term ¥ is — 1 which is not a whole

number. Therefore this expression is not a polynomial.

Q1 (v) Is the following expression polynomial in one variable? State reasons for your

A0 3 50
answer, T + Yy +1

Answer:

NO

. . . A0 3 30 . .
Because in the given polynomial - "+ 47+t there are 3 variables which are X, y, t. That's

why this is polynomial in three variable not in one variable.
Q2 (i) Write the coefficients of 7% in the following: 2 + 12+

Answer:

2

Coefficient of % in polynomial 2 + x° + T is 1.

Q2 (ii) Write the coefficients of 7% in the following: 2 — z? + 2°

Answer:

. . o 2 3.
Coefficient of * in polynomial 2 — &~ + s -1.

1

i

—1
Q2 (iii) Write the coefficients of 72 in the following: 2

2
2y

Answer:



Coefficient of 7% in polynomial 2 is g

Q2 (iv) Write the coefficients of 7% in the following: V2z —1

Answer:

Coefficient of * in polynomial V2r — 1 s 0

Q3 Give one example each of a binomial of degree 35, and of a monomial of degree 100.
Answer:

Degree of a polynomial is the highest power of the variable in the polynomial.
In binomial, there are two terms

Therefore, binomial of degree 35 is

Eg:- ™ 41

In monomial, there is only one term in it.

100
Therefore, monomial of degree 100 can be written as Y J
Q4 (i) Write the degree the following polynomial: hz? + 4z + Tz
Answer:

Degree of a polynomial is the highest power of the variable in the polynomial.

Therefore, the degree of polynomial 51° + 47 + Tr is 3 .

2
Q4 (ii) Write the degree the following polynomial: 14—y

Answer:



Degree of a polynomial is the highest power of the variable in the polynomial.

2
Therefore, the degree of polynomial 41—y isa.
Q4 (iii) Write the degree the following polynomial: 9t — VT
Answer:

Degree of a polynomial is the highest power of the variable in the polynomial.

Therefore, the degree of polynomial 2t — v”? is1

Q4 (iv) Write the degree the following polynomial: 3
Answer:

Degree of a polynomial is the highest power of the variable in the polynomial.

In this case, only a constant value 3 is there and the degree of a constant polynomial is always 0.
Q5 (i) Classify the following as linear, quadratic and cubic polynomial: 22 + 1
Answer:

Linear polynomial, quadratic polynomial, and cubic polynomial has its degrees as 1, 2, and 3

respectively
Given polynomial is 7 + T with degree 2

Therefore, it is a quadratic polynomial.



QS5 (ii) Classify the following as linear, quadratic and cubic polynomial: & — 7

Answer:

Linear polynomial, quadratic polynomial, and cubic polynomial has its degrees as 1, 2, and 3

respectively
Given polynomial is & — 73 with degree 3

Therefore, it is a cubic polynomial

2
QS5 (iii) Classify the following as linear, quadratic and cubic polynomial: ¥ & Y =+ 1
Answer:

Linear polynomial, quadratic polynomial, and cubic polynomial has its degrees as 1, 2, and 3

respectively
2 A -
Given polynomial is ¥ =— ¥ T 4 with degree 2

Therefore, it is quadratic polynomial.
Q5 (iv) Classify the following as linear, quadratic and cubic polynomial: 1 + &
Answer:

Linear polynomial, quadratic polynomial, and cubic polynomial has its degrees as 1, 2, and 3

respectively

Given polynomial is 1 + T with degree 1



Therefore, it is linear polynomial
Q5 (v) Classify the following as linear, quadratic and cubic polynomial: 3¢
Answer:

Linear polynomial, quadratic polynomial, and cubic polynomial has its degrees as 1, 2, and 3

respectively

Given polynomial is 3t with degree 1

Therefore, it is linear polynomial
QS5 (vi) Classify the following as linear, quadratic and cubic polynomial: 2
Answer:

Linear polynomial, quadratic polynomial, and cubic polynomial has its degrees as 1, 2, and 3

respectively

Given polynomial is 2 with degree 2

Therefore, it is quadratic polynomial
QS5 (vii) Classify the following as linear, quadratic and cubic polynomial: 7

Answer:



Linear polynomial, quadratic polynomial, and cubic polynomial has its degrees as 1, 2, and 3

respectively

Given polynomial is 7 with degree 3

Therefore, it is a cubic polynomial

NCERT solutions for class 9 maths chapter 2 Polynomials Excercise: 2.2

Q1 (i) Find the value of the polynomial 5 — 412 + 3 at 7 — ()

Answer:
Given polynomial is 9. — 472 + 3
Now, at r = () value is

= 5(0)—4(0)2+3=0-0+3=3

Therefore, value of polynomial 2. — 4% + 3 atx=0is 3

Q1 (ii) Find the value of the polynomial Sr — 4x% + 3 atr = —1
Answer:
Given polynomial is 9. — 472 + 3

Now, at T = —1 value is



= 5(—1)—4(-12+3=-5—-4+3=—6

Therefore, value of polynomial 5 — 4x% + 3 at x = -1 is -6

Q1 (iii) Find the value of the polynomial 5 — 47% + 3 at 7 — 2
Answer:

Given polynomial is 57 — 4z° + 3

Now, at © = 2 value is
— 5(2)—4(2)2+3=10—16+3 = —3
Therefore, value of polynomial 5o — 4% + 3 atx =2 is -3
/ ) ;
Q2 (i) Find p(0) , p(1) and p(2) for each of the following polynomials: P! y =y —y+1

Answer:

Given polynomial is
, 2

ply) =y —y+1

Now,

p(0) = (0P —0+1=1



p(l)=(172-1+1=1

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

Therefore, values of p(0) , p(1) and p(2) are 1, 1 and 3 respectively .

Q2 (ii) Find p(0) , p(1) and p(2) for each of the following

i ‘ pl 3
polynomials: Plt) = 2 +1 + 27 — 1

Answer:
Given polynomial is

plt) =2+ t+2t2 — ¢

Now,

Therefore, values of p(0) , p(1) and p(2) are 2, 4 and 4 respectively

Q2 (iii) Find p(0), p(1) and p(2) for each of the following polynomials: P (r) ==

Answer:

3



Given polynomial is

plz) =

Now,

p(0) = (0)* =0

pll) = (1% =1

p(2) = (2)* =8

Therefore, values of p(0) , p(1) and p(2) are 0, I and 8 respectively

Q2 (iv) Find p(0), p(1) and p(2) for each of the following

polynomials: plr) = (x—1)(x+1)
Answer:

Given polynomial is
plz)=(z -z +1) =22 -1

Now,

p(0) = (0% —1=—1

p(1)=(10—-1=0



p(2) =(2°-1=3

Therefore, values of p(0) , p(1) and p(2) are -1, 0 and 3 respectively

Q3 (i) Verify whether the following are zeroes of the polynomial, indicated against

1
) =3r+1.0r=—-
it. PAT, ' 3
Answer:
Given polynomial is plr) =3z +1
1
T = ——
Now, at 3 it's value is
: 3 ! 1 1+1=0
. - b —_— -+ — — —
P 3 3 +
B 1
Therefore, yes " 3isazeroof polynomial P (r) =3z +1

Q3 (ii) Verify whether the following are zeroes of the polynomial, indicated against

) _ 4
plr)=br—mrxr=-
1t. ]
Answer:
Given polynomial is plz) =5z —7

4
I =r. .

Now, at 2 it's value 1is



P
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Therefore, no

L=

is not a zero of polynomial plr) =dx —

Q3 (iii) Verify whether the following are zeroes of the polynomial, indicated against
i plr) =2 —1r=1-1

Answer:

Given polynomial is plz) = r*—1
Now, at x = 1 it's value is
p1)=(17-1=1-1=0
And atx =-1

p(—1)=(-1)7*—-1=1—-1=0

’ 2
Therefore, yes x =1, -1 are zeros of polynomial plr)=1"—1

it. p(z) =[x+ 1)(z —2), v = —1,2

g i

Q3 (iv) Verify whether the following are zeroes of the polynomial, indicated against
Answer:
Given polynomial is plz) =z +1)(x —2)

Now, at x = 2 it's value is



pl2)=12+1)(2—-2)=0

And atx =-1
pl—1)=(-1+1)(-1-2)=0
Therefore, yes x =2, -1 are zeros of polynomial ple) =(xr+1)(x —2)

Q3 (v) Verify whether the following are zeroes of the polynomial, indicated against

wplr)=2r=0

Answer:
. C g - 2
Given polynomial is P! ) =a
Now, at x = 0 it's value is
p(0) = (02 =0
Therefore, yes x = 0 is a zeros of polynomial plz) =z + 1)(x —2)

Q3 (vi) Verify whether the following are zeroes of the polynomial, indicated against
m

) =Ilz+m, = ——
it.‘r‘ ' ' ]

Answer:

Given polynomial is plr)=Ilz+m

I

r=——

Now, at [ it's value is



m m
p (_T) =1 x (_T) +m=—-m+m=10

I

T =—— r
Therefore, yes [ is a zeros of polynomial Pl) = [z + m

Q3 (vii) Verify whether the following are zeroes of the polynomial, indicated against
1 i

o

)
Al

plr) = 327 — 1. r = —
it. Ly

Answer:

; R B
Given polynomial is plr) =3z° —1

1
T3 = ——
Now, at V'3 it's value is
1 2
Pl ——F= =3><(——L> —1=1—-1=10
( ‘u’r) \,fg
2
r=—
And at ‘Jﬁ
2)<3s(8) - 1-1-1-0
1| —=)=3x|—7=) —1=4-1=3+#£0
: (‘u’ﬁ Vﬁ '
1
r = ———
Therefore, V'3 is a zeros of polynomial plr) = 3r% — 1 .
2
L= _ i F @ 4
whereas Vﬁ is not a zeros of polynomial plr) =3r" —1



Q3 (viii) Verify whether the following are zeroes of the polynomial, indicated against

Il J.
oplx)=2r+1, r ==
1t. 2
Answer:
Given polynomial is plr) =2z +1
1
T = —
Now, at 2 it's value is
: 2 ! 1l=1+1=2=#£0
E) E - & x E T = -T- = E
1
T = — r A N
Therefore, 2 is not a zeros of polynomial Pk-*'} =2r+1

Q4 (i) Find the zero of the polynomial in each of the following cases: ¥ () =z +5
Answer:

Given polynomial is P (z) =2 +5

Zero of a polynomial is that value of the variable at which the value of the polynomial is

obtained as 0.

Now,

plz) =10

= r+a=10



Therefore, x = -5 is the zero of polynomial () =x+5

Q4 (ii) Find the zero of the polynomial in each of the following cases: plr)=1r-=>5
Answer:

Given polynomial is plz) =2 —5

Zero of a polynomial is that value of the variable at which the value of the polynomial is

obtained as 0.

Now,

plz) =10

= r—0=10

Therefore, x =5 is a zero of polynomial (r) =2 —5

Q4 (iii) Find the zero of the polynomial in each of the following cases: plz) =2r+5

Answer:



Given polynomial is plx) =2z +5

Zero of a polynomial is that value of the variable at which the value of the polynomial is
obtained as 0.

Now,

plz) =10

D

i
Therefore,

2 is a zero of polynomial P(7) = 2 + 5

Q4 (iv) Find the zero of the polynomial in each of the following cases: plr)=3r -2

Answer:

Given polynomial is plz) =3r — 2

Zero of a polynomial is that value of the variable at which the value of the polynomial is
obtained as 0.

Now,

plr) =0



[ —

2
Therefore, 3 is a zero of polynomial plr) =3r — 2
Q4 (v) Find the zero of the polynomial in each of the following cases: plz) =3z

Answer:

Given polynomial is plz) =3z

Zero of a polynomial is that value of the variable at which the value of the polynomial is

obtained as 0.

Now,

plr) =10

= dr=10

= =10

Therefore, r = () is a zero of polynomial EJ':-E'j = dr

Q4 (vi) Find the zero of the polynomial in each of the following cases: plr) =ar, a#0

Answer:



Given polynomial is plr) = axr

Zero of a polynomial is that value of the variable at which the value of the polynomial is

obtained as 0.

Now,

plz) =10

= ar =

=1 =10

Therefore, # = (0 is a zero of polynomial P(T) = az

Q4 (vii) Find the zero of the polynomial in each of the following

cases: Pl7) = cx + d,c # 0, ¢, d gre real numbers
Answer:
Given polynomial is 'r” =cr+d

Zero of a polynomial is that value of the variable at which the value of the polynomial is

obtained as 0.

Now,

plz) =10



=cr+d=0

el
r= ——

Therefore, ¢ 1s a zero of polynomial plr) =cr+d

NCERT solutions for class 9 maths chapter 2 Polynomials Excercise: 2.3
Q1 (i) Find the remainder when 7® + 322 + 31 + 1 is divided by r + 1
Answer:

When we divide z° + 32 + 3z + lbyz + 1

By long division method, we will get



X +X
2x° +3x+1
2x° +2x

x+1

x+1

0

Therefore, remainder is (J .

1
r .I —_
Q1 (ii) Find the remainder when r* + 3r + 3x + 1 is divided by 2

Answer:

1
r II" —_— —
When we divide z° + 32243z + 1by 2.

By long division method, we will get



27

Therefore, the remainder is E
Q1 (iii) Find the remainder when r* + 32 + 37 + 1 is divided by x
Answer:

When we divide 7° + 32% + 3z + L by r .

By long division method, we will get



Therefore, remainder is 1 .
Q1 (iv) Find the remainder when 73 + 372 + 3z + 1is divided by + T
Answer:

When we divide 2° + 322 + 3z + 1 by T+ T

By long division method, we will get



X +(3-n)x+(3-3n+7°)

X+ 11:) ¥ 4+3x7 4+ 3x+1

x* + e’

(3-m)x® +3x+1
(3-m)x* +(3-n)mx

[3-3n+n’]_v+1

[3—3n+n:].\'+(3—3n+n:)n

[I -3n+3% -11:‘:|

Therefore, the remainder is 1 — 37 + 37 2 _q?

Q1 (v) Find the remainder when 2 + 327 + 3z + 1is divided by 2 + 2T

Answer:

When we divide 7° + 3% + 37 + 1 by b + 21,

By long division method, we will get



¥ . % 1
=
2 4 8

—= .
2x+5) x +3x +3x+1

5

b

+1
4
7 35
X <+
8
27
8

27
Therefore, the remainderis &

Q2 Find the remainder when ? — ar® + 6x —a isdividedby r — a .
Answer:

When we divide =° — az® + 6z —abyr — a.

By long division method, we will get



X +6

Vo .
X—-a] X —ax" +0x-a

X —ax

.
bx-a
bx—ba

-+
Sa

Therefore, remainder is D11
Q3 Check whether 7 + 3 is a factor of 3% + Tr.
Answer:

When we divide 37° + 77 by 7 + 32 .
We can also write 32° + 7Tz as 32° + 022 + Tr

By long division method, we will get



7x" +7x
- t -
gy 40
3
+ +

T0x
3

TJ0x 490

3 9

490

s 5

Since, remainder is not equal to 0

Therefore, ¢ + 3 is not a factor of 32° + Tx

NCERT solutions for class 9 maths chapter 2 Polynomials Excercise: 2.4

Q1 (i) Determine which of the following polynomials has (#+ 1) afactor: #° + 2% + 7 + 1
Answer:
Zero of polynomial (# + 1) s -1.

If ([ + 1) is a factor of polynomial plr) =2



Then, Pl —1) must be equal to zero

Now,
= p(—1) = (=12 + (-1 —1+1

=p(—1)=—1+1—-1+1=0

- 1% . . { A3 2 . 1
Therefore, [ + 1) is a factor of polynomial Pl =1+ 1"+ +1

Q1 (ii) Determine which of the following polynomials has ( + 1) a factor

. I BT R |

Answer:

Zero of polynomial (z + 1) s -1.

If (= + 1) is a factor of polynomial plr) = +r+f +r+1
Then, Pl —1) must be equal to zero

Now,

= pl—1) = (=1 + (=1 +(=1)" —1+1

=p—l)=1—-14+1—-1+1=1#0



Therefore, [ + 1) is not a factor of polynomial plz) = ]
Q1 (iii) Determine which of the following polynomials has ( + 1) a factor

. R T B R |

Answer:

Zero of polynomial (z + 1) s -1.

If (' + 1) is a factor of polynomial P(#) = ' +35% + 32 +z + 1
Then, Pl —1) must be equal to zero

Now,

= p(—1) = (=1 +3(—1)* +3(-1)* —1+1
=pl—1l)=1-3+3—-1+1=1#0

Therefore, | T 1) is not a factor of polynomial P! =1+ 37" + 3" + 7 + 1

Q1 (iv) Determine which of the following polynomials has (# + 1) a factor
== (2442 + V2

Answer:

Zero of polynomial (z + 1) s -1.



1f (= + 1) is a factor of polynomial P! =2 —x" — (2+ VE:'-* +v72

Then, P{—1) must be equal to zero

32?24+ V2 + V2

Therefore, (o + 1) is not a factor of polynomial P (x) =2

Q2 (i) Use the Factor Theorem to determine whether g(x) is a factor of p(x) in the following

case: P(T) =22% + 2% — 27 — 1, g(z) =z + 1
Answer:

Zero of polynomial 9(%) = =+ ljg—1
if9lx) = =+ Lis factor of polynomial P! ) =22 +7° - 27 — 1
Then, P{—1) must be equal to zero

Now,
= p(—1) =2(=1)* + (—1)? = 2(—-1) -1

= p(—1)=—2+1+2-1=0



Therefore, J1-1 ) = & + Lis factor of polynomial 1 ) =2r" + 7 — 27 — 1

Q2 (ii) Use the Factor Theorem to determine whether g(x) is a factor of p(x) in the following

case: PLT) = 8 +32° + 37 + 1, glr)=x+2

Answer:
Zero of polynomial glz) =r+ 2452
if9lx) =+ 2 s factor of polynomial P! ) =a" +32° +3r + 1

Then, Pl —2) must be equal to zero

Now,

= p(—2) = (=2 + 3(—2)2 +3(=2) + 1
=pl—2)=—-8+12—6+1=—-1#£0

Therefore, J1-1 ) =& + 2 i3 not a factor of polynomial P! ) =" + 37" +3x + 1

Q2 (iii) Use the Factor Theorem to determine whether g(x) is a factor of p(x) in the following

case: P(r) =7° —4x’ + 7 +6, g(z) =7 -3
Answer:

Zero of polynomial glx) =x—3is3



If 9(x) = = — 3 is factor of polynomial P} = r* —42’ + 1 +6
Then, P{3) must be equal to zero

Now,

= p(3)=(3)* —4(3)2+3+6

= pl3)=2T—-36+3+6=0

i 0 c .3 P .2 . .
Therefore, glz) = — 3 is a factor of polynomial P11 )=1" —dr° + 1 +6

Q3 (i) Find the value of k, if T — 1 is a factor of p(x) in the following

i ¥
case: Plo) =1~ + 2+ k
Answer:

Zero of polynomial = — 1 is 1

If # — 1 is factor of polynomial P} = ?+r+k
Then, Pl L) must be equal to zero

Now,

= pll) = (12 +1+k

= pll)=0



:’ ||rl.' = _3

Therefore, value of k is —2

Q3 (ii) Find the value of k , if T — 1 is a factor of p(x) in the following

i . 7 i
case: PlT) = 2z + kx + V2

Answer:

Zero of polynomial = — 1 is 1

If ¥ — 1 is factor of polynomial plr) = 22% + kx + VE
Then, Pl 1) must be equal to zero

Now,

= p(1) = 2(1)2 + k(1) + V2

= p(l)=0

= 21 k+vV2=0

= k=—(2+2)



Therefore, value of k is —(2+v2)

Q23 (iii) Find the value of &, if * — 1 is a factor of p(x) in the following

-' 2 f .
case: Plr) = kx® — V2r +1

Answer:

Zero of polynomial = — 1 is 1

If © — 1 is factor of polynomial plr) = ka? — 2z + 1
Then, P{ 1) must be equal to zero

Now,

= p(1) = k(12— v2(1) + 1

= pll)=0

= k—v2+1=0

= hk=—-14+v2

Therefore, value of k is —1 + V2

Q3 (iv) the value of k, if ¥ — 1 is a factor of p(x) in the following

case: Pl) = kol —3r 4+ k



Answer:

Zero of polynomial ¥ — 1 is 1

If © — 1 is factor of polynomial plr) = kx* — 3z + k
Then, Pl1) must be equal to zero

Now,

= p(1) = k(1)* = 3(1) + &

= pll)=0

3
Therefore, value of k is E
Q4 (i) Factorise : 1202 —Te + 1

Answer:

Given polynomial is 1277 — Tz + 1

We need to factorise the middle term into two terms such that their product is equal

to 12 % 1 = 12and their sum is equal to —7



We can solve it as
= 1222 —Tr+1

= 1222 37 —4r+ 10 —3x—-4=12 and —3+(—4) = -T)
= 3x(dr — 1) — 1{4x — 1)

= (3x — 1)(4z — 1)
Q4 (ii) Factorise : 272 L Tr+3
Answer:

Given polynomial is 27° + Tz + 3

We need to factorise the middle term into two terms such that their product is equal

to 2 x 3 = 6 and their sum is equal to 7

We can solve it as

= 122 - Tz + 1

=22+ 6r+7+3(6x1=6 and 6+1=T)
= 2r{z+3)+ 1(x +3)

= (2z + 1){z + 3)



Q4 (i) Factorise : 6% + 5 — 6
Answer:

Given polynomial is 622 + Hr — 6

We need to factorise the middle term into two terms such that their product is equal

to 6 x —6 = —36 and their sum is equal to 2

We can solve it as

= Gat + 5r — 6

= 622+ 97 —4r — 6 (9% —4=-36 and 9+ (—4) =5)

= 3r(2r +3) — 2(2x + 3)

= (20 + 3)(3x — 2)
Q4 (iv) Factorise : 3z —z—4
Answer:

Given polynomial is 37 —x —4

We need to factorise the middle term into two terms such that their product is equal

to 3 % —4 = —12 and their sum is equal to —1

We can solve it as



= 32’ —xr —4

=3l —dr +3r—4(3x —4=—12 and 3+ (—-4) = —1)
= ri(3r —4)+ 1{3x — 4)

= (r+1)(3z —4)

. : Gl .
QS (i) Factorise : =2t — 2

Answer:

Given polynomial is ° — 217 — & + 2

Now, by hit and trial method we observed that ( + 1) is one of the factors of the given

polynomial.

By long division method, we will get



~3x’ —-x+2

-3x" -3x

4 4
2x+2
2x+2

We know that Dividend = (Divisor X Quotient) + Remainder

=2 —r+2=(r+1)(z*=3r+2)+0
= (x+ 1][.1'2 —2r —x + 2)
=(z+ 1)z —2)(xr—1)

Therefore, on factorization of T° — 2% — & + 2 we will get ( + 1){x — 2)(z — 1]
QS5 (ii) Factorise : 2% — 322 — 92— 5

Answer:



Given polynomial is #° — 3z? — 9z — 5

Now, by hit and trial method we observed that (= + 1) is one of the factors of the given

polynomial.

By long division method, we will get

x —4x-5
x+1)x' =3x* -9x -5
4+ X
4x -9x -5
4x* -4x
4 4
S5x=5
-5x-5

We know that Dividend = (Divisor X Quotient) + Remainder

1 — 322 — 97 —5 = (z + 1)(z% — 42 — 5)
= (z+ 1)(z? —br+x —5)

={z+1)iz—5)x+1)



Therefore, on factorization of #° — 322 — 9z — 5 we will get (z+1)(z = 5)(x+ 1)
Q5 (iii) Factorise : 7° + 1322 + 327 + 20
Answer:

Given polynomial is =° + 1377 + 327 + 20

Now, by hit and trial method we observed that [ + 1) is one of the factore of given

polynomial.

By long division method, we will get

x* +12x+20

x+1)x" +13x° +32x+20

X 4+ X
12x* +32x
12x° +12x
20x + 20
20x + 20
0

We know that Dividend = (Divisor * Quotient) + Remainder

w8 + 1327 + 327 + 20 = (z + 1)(z? + 127 + 20)



— (z +1)(x? + 10z + 2 + 20)
=(z+1){z+ 10)(z + 2)

Therefore, on factorization of 2+ 1322 + 322 + 20 we will get (x+1)(z+ 10)(x + 2)
3 2

QS5 (iv) Factorise : 2 +y" — 2y —1

Answer:

3 2
Given polynomial is 24~ + ¥~ — 2y — 1

Now, by hit and trial method we observed that (¥ — 1) is one of the factors of the given

polynomial.

By long division method, we will get

2y° +3y+1

y- =3y
- +
y-1
y -1




We know that Dividend = (Divisor x Quotient) + Remainder
2+ —2y—1=(y— 12> + 3y + 1)
=(y—12y+2y+y+1)

=y — D2y + 1)y + 1)

Therefore, on factorization of 3.‘13 T .fj’z — 2y — 1 we will get ly — D2y + L)y + 1)

NCERT solutions for class 9 maths chapter 2 Polynomials Excercise: 2.5
Q1 (i) Use suitable identities to find the following product: (r +4)(x + 10)
Answer:

We will use identity

(z+a)(z+b) =22+ (a+ bz + ab

Puta =4 and b= 10

(z+4)(r+10) =2 + (10 + Dz + 10 x 4
— x? + 14 + 40

Therefore, (= + 4) (7 + 10} is equal to 2% + 14 + 40



Q1 (ii) Use suitable identities to find the following product: [z + 8)(z — 10)
Answer:

We will use identity
(z+a)(z+b)=2®+(a+b)z+ab

Puta =8 and b= —10

(z +8)(r — 10) = 2% + (=10 + 8)z + 8§ x (—10)
= 1% — 27 — 80

Therefore, (z+8)(x — 10] 45 equal to ° — 2 — 80
Q1 (iii) Use suitable identities to find the following product: (37 +4)(3x — 5]

Answer:

We can write (32 + 4)(3z — 5) 45

a9 (s+3) (-3)

We will use identity

(z+a)(z+b) =2+ (a+b)x+ab



= 9% — 3z — 20
Therefore, (3z +4)(37 — 5) i equal to 9% — 3r — 20

Yo+
Q1 (iv) Use suitable identities to find the following product: v 2 2
Answer:

We will use identity

(z +a)(z —a) =2 — d?

2 3 ] 3 El g
g _|_ s ;
y 2] Wy 2] is equal to Y 1

Therefore,

Q1 (v) Use suitable identities to find the following product: (3 —21)(3 + 2r)



Answer:

We can write (3 — 27)(3 + 21 54

(3 — 20)(3 + 22) = —4 ( - g ) ( . g )

We will use identity

=9 — 427

Therefore, (3 — 22)(3 + 2] is equal to 9 — 4a*
Q2 (i) Evaluate the following product without multiplying directly: 103 »x 107
Answer:

We can rewrite 103 > 107 as

= 103 x 107 = (100+ 3) x (100 + T7)



We will use identity

(z+a)(z+b)=2®+(a+b)z+ab

Put-f = 1[][](1:3 ﬂnﬂ! IL'I:?

(100 +3) x (100 +7) = (1002 + (3+ 7)100 +3 x 7

= 10000 + 1000 + 21 = 11021

Therefore, value of 103 x 107 is 11021
Q2 (ii) Evaluate the following product without multiplying directly: 95 x 96
Answer:

We can rewrite 95 x 96 as
= 05 x 96 = (100 — 5) = (100 — 4)

We will use identity

(z+a)(z+b)=122+ (a+ bz +ab

put® = 100,a = =5 and b= —4

(100 — 5) x (100 — 4) = (100)% + (—5 — 4)100 + (—5) x (—4)



= 10000 — 900 + 20 = 9120

Therefore, value of 95 x 96 is 9120
Q2 (iii) Evaluate the following product without multiplying directly: 104 x 96
Answer:

We can rewrite 104 x 906 as
= 104 x 96 = (100 +4) = (100 — 4)

We will use identity

2

(z+a)(z —a) = 2% — a?

Putr = 100 and a =4
(100 + 4) % (100 — 4) = (100)% — (4)?
= 10000 — 16 = 9984

Therefore, value of 104 x 96 js 9954
2 - 2
Q3 (i) Factorise the following using appropriate identities: 97~ + 6y + ¥~

Answer:



We can rewrite 9z% + Gy + yz as

= 92% + 6y +y? = (32)° +2 x 3r x y+ (y)*
Using identity = (a+b) =(a)® +2x axb+ (b)?
Here, @ = 3 and b=y

Therefore,

92?2 + 6xy+y* = 3z +y)? = 3z + y)(3z + y)

.. . . . . . . 2 dy+ 1
Q3 (ii) Factorise the following using appropriate identities: Y Y
Answer:

We can rewrite ‘13}’2 — 4y + Ly

= 4y —dy+1= (2% —2x2yx1+(1)*
Using identity = (a—b)?=(a)® =2 xaxb+ (b)?
Here, @ = 2y and b=1

Therefore,

4y —dy+1=(2y —1)* = (2y - 1)(2y - 1)



2

2 ¥

1
Q3 (iii) Factorise the following using appropriate identities: 100

Answer:

2
2 _ Y
We can rewrite 100 as

2

2 2
g S (z)? — (i)
100 ' 10

Using identity = a? — bt = (a —b)(a+b)

1
a=x and b= 9

Here, 10
Therefore,

= ) (o)
' 0 N 10/ 0 10
]2

Q4 (i) Expand each of the following, using suitable identities: (r + 2y + 4z,
Answer:

f ‘ 2
Given is (T + 2y + 4z)
We will Use identity
(a + b+ f:)g = a® + 0% + 2 + 2ab + 2be + 2ca

Here. @ = &, b =2y and c =4z



Therefore,

(r4+2y +42)% = (2)? + (2y)° + (42)° + 222y + 2.2y 42 + 2427
2 2 2

=1 + 4y + 1627 + 4oy + 16yz + Szx

2
Q4 (ii) Expand each of the following, using suitable identities: (22 —y + 2)

Answer:

2

Givenis (27 — y + 2)
We will Use identity
(a+b+c)?=a+ 0%+ +2ab + 2bc + 2ca

Here, @ = 21,b= —y and c ==z

Therefore,

(22 —y+2)% = (20)* + (—y)* + (2)* + 2.22.(—y) + 2.(—y).z + 2222

— 422 + yz + 22 — dry — 2yz + 4zx
2
Q4 (iii) Expand each of the following, using suitable identities: (—2r + 3y + 2z)

Answer:



Given is (—27 + 3y + 23]'2

We will Use identity

(a+b+c)?=a+ 0%+ + 2ab + 2bc + 2ca

Here, @ = —2x,b =3y and ¢ =2z

Therefore,

(—2r+3y+22)7 = (—20)2 4+ (3y) 2 +(22)242.(—22) 3y +2.3y.22+2.2.(—2x)

= 4r® + 0% +42% — 120y + 12y2 — Szx
2
Q4 (iv) Expand each of the following, using suitable identities: (3a —Tb—c)

Answer:

Given is (3¢ — Tb — 5]2

We will Use identity

(r+y+ 22 =0+ + 2% £ 20y + 292 + 222
Here, T = 3a,y = —7b and z= —c

Therefore,



(3a—Tb—c)? = (3a)?+(=Tb)*+ (—¢)?+2.3a.(—=Tb) +2.(=T7b).(—c)+2.(—¢) 3a

— 9a® + 496° + % — 42ab + 14be — 6ca

Q4 (v) Expand each of the following, using suitable identities: (=27 + 5y — 32)

Answer:

Given is (—27 + 5y — 33]'2
We will Use identity
(a+b+c)?=a+ 0%+ + 2ab + 2bc + 2ca

Here, @ = —2x,b =05y and c¢= —3z

Therefore,

(—2z + 5y — 32)°
= (—22)% + (5y)2 + (—32)2 + 2.(—22).5y + 2.5y.(—3z) + 2.(—32).(—2z)

= 41? + 25y% + 927 — 202y — 30yz + 1222

2
1 1 B
Lol
Q4 (vi) Expand each of the following, using suitable identities: 4 ;

Answer:



11 2
Ca—Zh+1
Given is 4 2

We will Use identity

(T+y+2 =2+ + 2> + 2ry + 2yz + 22z

a b

r=—y=—— and z=1
Here, 1 2
Therefore,
Lo 12
4:’1—§ +

@ 2

a“  b* ab a
=—+—+1—— b+ -

16 4 4 +2

Q5 (i) Factorise: 47? + 9% + 1622 + 122y — 24yz — 1622

Answer:

We can rewrite 472 + 9y% + 1622 + 127y — 24yz — 1622 44

= 42? + 9y + 1622 + 127y — 24yz — 1622
= (20)2 + (3y)? + (—42)? + 2203y + 2.3y.(—42) + 2.(—42).2¢

We will Use identity

(a+b+c)?=a+ 0+ + 2ab + 2bc + 2ca



Here, @ = 21,0 =3y and ¢ = —4z

Therefore,

472 + 9% + 162° + 127y — 24yz — 1622 = (2 + 3y — 42)*
Y Y

= (2z + 3y — 4z)(2x + 3y — 4z)

Q5 (i) Factorise: 227 + o + 822 — 2V2xy + 4V 2yz — Bx2

Answer:

We can rewrite 2% + 47 + 82% — Zﬁ-ry + 4\/53;’3 — 81z 44

= 272 + ¢* +82% — Zﬁ.z'y + 4x/§yz — Brz
= (—v20)2 + ()2 + (2v22)2 + 2.(—V2) .y + 2.9.2v22 + 2.(—v22).2v/2z2

We will Use identity
(a + b+ c)? = a? + b2 + ? + 2ab + 2bc + 2ca
Here, @ = V2. b=y and =22z

Therefore,

272 + yz + 822 — Zx/E.z‘y + 4xf§y: — 8rz = [—\E-I‘ +y+ 2\63]’2



— (—V2r + y+ 2v22)(—v2z + ¥ 2v/22)

i . - &
Q6 (i) Write the following cubes in expanded form: (27 + 1)
Answer:

) e (T 153
Given is (27 + 1)

We will use identity

(a +b)® = a® + b + 3ah + 3ab?

Here, @ = 2r and b =1

Therefore,

(22 + 1% = (220 + (1)* + 3.(22)%.1 + 3.22.(1)*

= 8% +1+122% + 62

Q6 (ii) Write the following cube in expanded form: (2a — jbjd‘

Answer:

Given is (200 — 35]5

We will use identity



[.1‘ _ H]'J _ .1‘3 . HJ . 3.1'2y + 3I1.y2

Here, ¥ = 2a and y = 3b

Therefore,

(2a — 3b)% = (2a)® — (30)® — 3.(2a)%.3b + 3.2a.(3b)?

— 8a® — 9b° — 36ah + Hdab?

3 T
—r+1

Q6 (iii) Write the following cube in expanded form: [2

Answer:
3 3
—r+1
Given is 2

We will use identity

(a+b)% = a® + 6% + 3a®b + 3ab?

ar
a=—1 and bh=1
Here,

Therefore,



270 2722 Oa
— 1+ 4
o) 4 2
2
r— 3l
Q6 (iv) Write the following cube in expanded form: 3
Answer:
[ : ]é
r— =y
Given is 3

We will use identity

(a —b) =a® — b* — 3a®h + 3ab®

23
a=umxand b= —j
Here,
Therefore,
2 2
8 417
- i,_, —Z.I'Ej il A
27

f 3
Q7 (i) Evaluate the following using suitable identities: (99)
Answer:

o 3
We can rewrite [99)7 as



= (99)* = (100 — 1)?

We will use identity

(a —b)* = a® — bv* — 3a®b + 3ab?
Here, 1 = 100 and b =1

Therefore,

(100 — 1)} = (100)* — (1)* — 3.(100)%.1 + 3.100.12

= 1000000 — 1 — 30000 + 300 = 970299
Q7 (ii) Evaluate the following using suitable identities: [1[]2]'3
Answer:

3
We can rewrite [lDE]I as

= (102)* = (100 + 2)?

We will use identity

(a+b)* = a® +b* + 3a°b + 3ab?

Here, @ = 100 and b= 2



Therefore,

(100 + 2)F = (100)® + (2)® + 3.(100)%.2 + 3.100.22

= 1000000 + 8 + 60000 + 1200 = 1061208
Q7 (iii) Evaluate the following using suitable identities: [998}3
Answer:

We can rewrite [998]3 as

= (998)® = (1000 — 2)?

We will use identity

(a —b)* = a* — b* — 3a®b + 3ab?
Here, 1 = 1000 and b= 2
Therefore,

(1000 — 2) = (1000)* — (2)* — 3.(0100)%.2 + 3.1000.2?

= 1000000000 — 8§ — 6000000 + 12000 = 994011992

Q8 (i) Factorise the following: Ra® + b* + 12a%h + Gab?

Answer:



We can rewrite 8a° + b* + 12a*h + 6ab?® as

= 8a® + b + 12a%b + 6ab? = (2a)® + (b)* + 3.(2a)%.b + 3.2a.(b)*
We will use identity

(z+ ) = 2% + 4 + 322y + 3P

Here, T = 2a and y=1b

Therefore,

Ra® + b? + 12a%b + 6ab® = (2a + b)*

= (2a +b)(2a + b)(2a + b)

Q8 (i) Factorise the following: 8a® — b® — 12a°b + Gab?

Answer:

We can rewrite 3a° — b — 12a%h + 6ab? as

= 8a® — b® — 12a%h + 6ab® = (2a) — (b)* — 3.(2a)%.b + 3.2a.(b)*

We will use identity

[.1‘ _ H]'J _ .1‘3 . HJ . 3.1'2y + 3I1.y2



Here, T = 2a and y=1b

Therefore,

Ra? — b* — 12a?b + 6ab® = (2a — b)?

= (2a —b)(2a — b)(2a — b)
Q8 (i) Factorise the following: 27 — 125a® — 135a + 225a*
Answer:

We can rewrite 27 — 125a® — 135a + 225a” a5

= 27— 1256 — 135a + 225a% = (3)* — (25a)® — 3.(3)%.5a + 3.3.(5a)*
We will use identity

(z — y)® = 23 — o — 322y + 3wy

Here, ¥ = 3 and y = ba

Therefore,

27 — 125a® — 135a + 225a® = (3 — 5a)?

= (3 —5a)(3 — ba)(3 — da)



Q8 (iv) Factorise the following: 64a® — 276 — 144a’b + 108ab?
Answer:

We can rewrite 64a° — 270% — 144a%h + 108ah? as

— 64a® — 270° — 144a2b + 108ab? = (4a)® — (3b)* — 3.(4a)%.3b + 3.4a.(3D)*

We will use identity

[.1‘ _ H]'J _ .1‘3 . HJ . 3.1'2y + 3I1.y2

Here, © = 4a and y = 3b

Therefore,

64a® — 276 — 144ab + 108ab® = (4a — 3b)*

= (da — 3b)(4a — 3b)(4a — 3b)
., 19, 1

2Tp* — — — —p~ + —
Q8 (v) Factorise the following: P 216 Zp 4;3'
Answer:
- 1 9 1
27p® — — — =p* + =
We can rewrite p 216 Zp 47 as
3 2
1 9 1 3 (1 2 1 1
— 2T — — — p? e p=(3p)" — (—) —3.(3p)".= +3.3p (—)
Prmoe o 7P 6 6 6



We will use identity
[.1‘ _ H]'J _ .1‘3 . HJ . 3.1'2y + 3I1.y2

1
r=3p and y= —
Here, P Y ]

Therefore,
= — 22 ] 3p— 3
216 2F T3P T 6

- PN (5, L) (5, L
Q9 (i) Verify: ©° + y° = (z + y)(z? — zy + 1*)

Answer:

We know that
(x+y)* =2+ + 3yl + y)

Now,

= +y = (z+y) - 3rylz +y)

= 2’ +y = (r+y) ((x +y)* - 3xy)



=+ =(r+y) (-3'2 + 7+ 2y — 32Y) (- (a +b)* = a® + b% + 2ab)

=+ =(z+y) (P +y* —ay)

Hence proved.

e - 2 . ap2
Q9 (ii) Verify: T~ — ¥ = (x —y)(z° + 1y + y°)
Answer:

We know that

(z —y)* =2* —y’ = 3ey(z —y)

Now,

= 2’ —y® = (z —y)* + 3rylz — y)

= 1’ —y’ = (r —y) ((x — y)* + 3zy)

= 1’ =yt =(r—y) (2 + 1" — 20y +30y) (- (0 — b)2 = a® + b2 — 2ab)

= BB = (e—y) (2 + P+ 1)

Hence proved.

Q10 (i) Factorise the following: 27y* + 1252°



Answer:

We know that

a® + 6% = (a+ b)(a® + b* — ab)

Now, we can write 27y +1252% ¢

= 27y + 1252° = (3y)® + (52)°

Here, @ = 3y and b =5z

Therefore,

27y* + 1252 = (3y + 5z) ((3y)* + (52)* — 3y.52)

27y* + 1252 = (3y + 5z) (9y* + 2527 — 15y2)
Q10 (ii) Factorise the following: 64m® — 343n°
Answer:

We know that

a® —b* = (a— b)(a® + b* + ab)

Now, we can write 64m® — 343n? a5



= 64m® — 343n® = (4m)?® — (Tn)?
Here, 1 = 4m and b=Tn

Therefore,

64m® — 343n® = (4m — Tn) ((4m)* + (7Tn)* + 4m.Tn)

64m® — 343n® = (4m — Tn) (16m? + 49n* + 28mn)
Q11 Factorise: 272° +y° + 2° — 9y

Answer:

Given is 27z% + y;; + 25— Oryz

Now, we know that

a® + b + & — 3abe = (a+ b+ ¢)(a® + b® + 2 — ab — be — ca)
Now, we can write 272° + y;?. + 2% — SRNTEPN

= 272% + o + 2% — 9ryz = (32)° + (y)® + (2)° — 3.3z.9.2
Here, @ = 31, b=y and ¢ =z

Therefore,



2?13 14 HJ 1 :3 . g.l'y: — [31 — y — :]I ([31]2 — [y’]z — [:]2 — 315{ — Y.z — :.3.3')

= (3r+y+2) (El.ir2 oyt 2P =By — gz — 3zr)

Q12 Verify

. . : 1

3 3, .3 2 3 7
Y+ —dryr =—(r+y+z)|lr—y)+ly—z2)+(z—1x
that ¥ ¥ 2[ Y ][[ Yty —2)7 + ]]

Answer:

We know that
2yt + 2 = 3eyr = (4 y+ )@+ P —ay - yz - 2a)
Now, multiply and divide the R.H.S. by 2

.. 1
2+ + 2 - Bryr = i[i +y+ 2)(222 + 2% + 222 — 27y — 2yz — 2zx1)

1
= E[.z' oy )zt oyt = 2oy a4 2P — 2w 2P - 2y2)

Hence proved.
QuIfr + Y+ 2=0 ghow that r + P+ 2% =3ayz

Answer:



We know that

PR =By = (r oy + )@ty 2R -y — gz — za)
Now, It is given that * + ¥ + 2 = U

Therefore,

P 2 = 3ryr = 0(2? + o + 22—y —yz — 1)

4 y3 + 2% — dryz =0

72 + y3 + 2 = dryz

Hence proved.

Q14 (i) Without actually calculating the cubes, find the value of each of the
following: (—12)* + (7)* + (5)°

Answer:

Given is [_12]3 + [T]'J + [:‘:'J
We know that
17 +Yy+2=0then, 2’ +y’ +2° = 3wy2

Here, ¥ = 12,y =T and z=5



= r+y+z=—12+7+5=0
Therefore,
(=122 + (TP + (5 =3 x (—12) x T x 5 = —1260

Therefore, value of (—12)* +(7)% + (5)% 15 —1260

Q14 (ii) Without actually calculating the cubes, find the value of the
following: (28)% + (—15)* + (—13)°

Answer:

Given is [28]3 + [_15]'3 + [_13]3

We know that

T +Y+2=0¢hen, = +3° +2° = 3zyz
Here, ¥ = 28,y = —15 and 2= —13
=r+y+z=28—-15—-13=0

Therefore,

(28)% + (—15)% + (—13)® = 3 x (28) x (—15) x (—13) = 16380



Therefore, value of (28)% + (—15)* + (—13)% 516380

Q15 (i) Give possible expressions for the length and breadth of the following rectangle, in which

its area is given:

ar. 2 ar 1
25a° — 3ba + 12

Answer:

We know that

Area of rectangle is = length x breadth

It is given that area = 25a” — 35a + 12

Now, by splitting middle term method

= 25a® — 35a + 12 = 25a® — 20a — 15a + 12
= Ha(dba —4) — 3(ba — 4)

= (da — 3){da — 4)

Therefore, two answers are possible

case (i) :- Length = (50 — 4) and Breadth = (Da — 3)



case (ii) :- Length = (5@ — 3) and Breadth = (9@ — 4]

Q15 (ii) Give possible expressions for the length and breadth of the following rectangle, in

which its area is given:

35y% + 13y — 12

Answer:

We know that

Area of rectangle is = length x breadth

It is given that arca = 35‘52 + 13y — 12

Now, by splitting the middle term method

— 35y° + 13y — 12 = 35y + 28y — 15y — 12
= Ty(dy +4) — 3(dy + 4)

— (Ty —3)(5y + 4)

Therefore, two answers are possible

case (i) :- Length = (5y +4) and Breadth = (Ty — 3]



case (ii) :- Length = (7Ty — 3) and Breadth = (2y +4)

Q16 (i) What are the possible expressions for the dimensions of the cuboid whose volumes is

given below?

Volume : 312 — 12

Answer:

We know that

Volume of cuboid is = [€n1gth x breadth x height

. T
It is given that volume = 32~ — 12x

Now,

= 302 —12r =3 x r x (z —4)

Therefore,one of the possible answer is possible

Length = 3 and Breadth = = and Height = (£ — 4)

Q16 (ii) What are the possible expressions for the dimensions of the cuboid whose volumes is

given below?



Volume : 12ky* + 8ky — 20k

Answer:

We know that

Volume of cuboid is = LEngth x breadth x height
It is given that volume = 12;1';9’2 + 8ky — 20k

Now,

= 12ky?® + Sky — 20k = k(12y* + Sy — 20)

= k(12y% + 20y — 12y — 20)

=k (4y(3y +5) — 4(3y + 5))

= k(3y + 5)(4y — 4)

= 4k(3y+5)(y — 1)

Therefore,one of the possible answer is possible

Length = 4k and Breadth = (3y +5) and Height = (y —1)
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