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CBSE Class 9 Mathematics
NCERT Solutions
CHAPTER 2
Polynomials(Ex. 2.5)

1. Use suitable identities to find the following products:

@ (x+4)(x+10)
(D) (x+8)(x—10)

(i) (3x+4)(3x—5]
(iv) f v +i\: f y —E\
\ 20 2,
W(3-2x)(3+2x]
Ans. ()| x+4)( x+10]
We know that(x+a)(x+b) = X +(a+b |x+ab.
We need to apply the above identity to find the product | x + 4 :I | x+10 :I
(x+4)(x+10) = 2" +(4+10) x+(4x10)

=x" +14x+40
Therefore, we conclude that the product { x+4 |( x+10 }is x? +14x+40.

(i) (x+8)( x—10]

We know that{x+a)(x+b) = X +{a+b |x+ab.

We need to apply the above identity to find the product ( x+8 | x—10
(x+8)(x=10) =2 +[8+(=10) [x+[8x(-10) |

= x> -2x—80.

Therefore, we conclude that the product [ x+ 8 |[ x—10is +* — 2% —80 .

(iii) (3x+4)(3x-5]
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We know that{x+a)(x+b) = X +{a+b |x+ab.

We need to apply the above identity to find the product| 3x+4 | 3x— 5

(3+4) (3x—5) = (3x) +[4+(=5) 3+ 4(-5)

=9 —3x—20.
Therefore, we conclude that the product { 3x+4 | 3x—5 }is 9x? —3x —20.
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We know that ['_ x+ ;L'_-] ['_ x— J.'_'] =x - _].': .

e - 3 ~1| 4 - 3 Hl
We need to apply the above identity to find the product, 1~ + — I Ve —— I
{ . T
' : 3 '|: _- : 3 .\.'l:
Vit— v e
y e AN el
.2 (3 9
=y - =] =y -2
2 4
.-. : -\.1: ' : 3‘1: i’ 4 9 '\.:
Therefore, we conclude that the product. 1~ + — | 1V —— llS 1V —— |
20 200 4

! & |
LY - S - L =

W) (3+2x)(3-2x|
We know that ['_ x+ _:L'_-] ['_ x— J.'_'] =x - _].': .

We need to apply the above identity to find the product (3 + 2x (3 — 2x]

-

[.. 34 2.1’_] [.. 3_ Z_T_'] _ [.. 3..]: B [.. 2."{_.]‘
=94y,

Therefore, we conclude that the product 3+ 23 {3 — 2x)is| 9—4x" |.

2. Evaluate the following products without multiplying directly:

() 103=107
(i) 98:2 94
(iii) 104 =96

Material downloaded from myCBSEguide.com. 2/17


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

Ans. (1) 103107

103107 can also be written as(100+3)(100+7).

We can observe that, we can apply the identity (x+a|(x+b)= ¥ +(a+b |x+ab
(100+3)(100+7)= (100}’ +(3+7)(100)+3x7

=10000+1000+21

=11021
Therefore, we conclude that the value of the product 103 =107is11021.

(i) 9596

9596 can also be written as(100—-5)(100—4)

We can observe that, we can apply the identity (x+a|(x+b)= ¥ +(a+h |x+ab
(100-5)(100—4) = (100)" +[ (=5) +(~4)](100) +(~5) x (~4)

=10000-900+20 =9120

Therefore, we conclude that the value of the product @4 QFis Q120 .

(i) 104« 96

1043296 can also be written as(100+4)(100—4).

We can observe that, we can apply the identity (x+ v} {x— 1] = " — 1 with respect to the
expression | 100+4|(100 -4, to get

(100+4)(100—4) =(100)° —(4)°

=10000-16

=9984
Therefore, we conclude that the value of the product] )4« 95 isQ0g841 .

3. Factorize the following using appropriate identities:

@ 9x’ ~ 61~ 3
() 417 — 4y +1

ceen 1
(1) = — =

100
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Ans. (i) 9_‘.:: < ﬁ_‘.;:L'— ;L':

Ox? + 6y + vi= (3x) +2x3xxy+(y)

We can observe that, we can apply the identity [' x+ v ']: iy i+
= (3x) +2x3xxy+(y) =(3x+y) .

= 3z +y)(3z +y)

(i) 41" —4y+1
437 =4y +1=(23) =2 2px14(1)’

We can observe that, we can apply the identity (x— v| = x" — 2xp + 1

-

= (2y) - 2x2px1+(1) =(2p -1)".

= (2y—1)(2y— 1)

(i) oF —
100

We can observe that, we can apply the identity | x ']: —|v ']: =(x+v)x—yv)

-
y I w -\._l

¥ Y
= x+=—|| x—=

U 10U 10)

P, Y
- e - £y

o [
= (x) - 1_

&
S

4. Expand each of the following, using suitable identities:

@ (x+2v+4z)

@) (2x—y+2)°

(i) (—2x+3y+2z)
@) (3a-Th—c)’
W) (2x+35y-3z)
1

Zhal
2 )

£y =

-

&

-

o La-

Ans. () (x+2y+4z)
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We know that(x+ v +z| = x4+t 2 42 4212 4+ 22x.

We need to apply the above identity to expand the expression [' x+2v+4z I
(x+2y+4z) =(x)" +(2y) +(4z) + 2= 2y +2x2yxdz +2xdzxx

=x*+ 41" +16z7 +4xy +161z +8zx

@) (2x—y+z)
We know that | x+ 1+ z_']: =x" + 1y +z7 +2xv + 21z +2z2x.
We need to apply the above identity to expand the expression ['_ 2x—v+ z_']: .
(Zx—y+ z_']: = [21’+ (—y)+ z]:
=(2x)" +(=p) #(2)" + 2% 2% (=) + 2 (=3) x 2+ 22 % 2x

=4x + v+ —dxy—2rz+4zx

(i) (—2xc+3v+22)"

We know that | x+ 1+ z_']: =x" + 1y +z7 +2xv + 21z +2z2x.

We need to apply the above identity to expand the expression ['_ e v+ 23_']: .
(2x+3y+ Ez_']: = [['_—2.1’_'] +3v+ Ez]:

=(—2x)" +(3p) +(22) +2%(2x)x 3y + 2x3yx 22+ 2x 2z x(-2x)

=4x? +9v? +477 —12xp +12yz —8zx

@) (3a—Tb—c)’
We know that | x+ J.'+z_']: =x" + 1y +z7 +2xv + 21z +2z2x.
We need to apply the above identity to expand the expression ['_3._-1 —Th— .:_']: .
(3a-Tb—c) =[3a+(~T6)+(—c) ]
=(3a) +(=Tb) +(—c)" +2x3ax(=78) +2x(=78)x(—c )+ 2%(—c)* 3a
=9a" +49b" + ¢’ —42ab +14bc —6ac.
W) (=2x+ 5}'—32_']:
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We know that (xx+ v+z)" =x" + 37 +27 +2x + 23z + 2z -
We need to apply the above identity to expand the expression [—2 r+ 5 y— iz ]: .
(—2x+ 5}'—32 ) =i_['—2.1’] +5}'+[:—32_']_i ]

-

—[—”1’ +(5) ] +(-3z) +2}=:[;—2r_']:==~:53.'+2 Syx(—3z)+2x(3z)x(-2x]

=4x? +2517 4927 = 20y —301z +122x
o lateig
\ 4 2 ),

We know that(x+ y+z)" = x* +3° + 2" + 2x+ 20z + 2zx.

Flg_lb IJ —|iE=-f—£‘|JA-1i|:

\.4 . 2
{ bY :
N B RO TN A O RO
4) L 2) 4\ 2) 2)
_E-.-'!.’;.P;-EE-E,-E_
16 4 4

5. Factorize:

@ 4x?+9y° +1627 12y —24yz—16xz

() 257 + 17 + 827 — 220 + 44212 8=

Ans. () 4x* =9y? =16z =122y - 241z - 16z

The expression 4x? + 9y* +16z° +12x — 241z — 163z can also be written as
(2x)" +(33)" +(—42)" + 2% 2xx3y+ 2x 3yx(—4z)+ 2% —4z) x 2x.

We can observe that, we can apply the
[:_1;+ _:L'—|—z:]: = _1;: +J,-: +g: +2xy +2yz + 2z with respect to the expression
(2x) +(33) +(—42) +2x2xx3y+2x 3y x(—4z) +2%(—4z)x 2x

We get[2x+3}-—4g:|: =(2z 4+ 3y — 42)(2x + 3y — 4z2)

Therefore, we conclude that after factorizing the expression

4x? =917 +1627 +12xy - 24 yz—16xz, We get.
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(2z + 3y — 42)(2z + 3y — 42)

() 257 + 17 + 827 — 220 + 44212 8=
We need to factorize the expression 2 4~ + 17 + 8- — Q\E Y+ _HE 17 =8y

The expression 2 _1;: + 1-: + Sz: - Z\E 1+ 4./217—8+= can also be written as

(2] + () +(222) + 2 ~E]cy+ 2y x{ 2432 22422 ¢ —2x).

We can observe that, we can apply the identity
(x+ v+z ']: =x + 1 +z7 +2x1 + 21z + 2zx with respect to the expression

(—2x) +(¥)" +(2422) +2x(—2x) x y+ 2y x( 2422 )+ 2% (24022 ) % —f2x) , to get

| —\E_T-i- v+ Eﬁz |

Therefore, we conclude that after factorizing the expression

2x + v  +8z7 — Z\EJ;L'+—1~.,E}'E —8xz,

we get (—+/2z +y + 24/22) (=22 + y + 24/22)

6. Write the following cubes in expanded form:

@ (2x+1)

@) (2a-35)

[FE]

-

(i) | 2 a1
N | |

2
(iv)  x——yv |
. 37
Ans. ) (2x+1)
We know that ['__'|;+ ;L]: = _'f': + ;L": + 3_1:[ ['__'|;+ ;L] .
S 2x+1) =(2x) (1) +3% 2x0x1(2x+1)
=8x +1+6x(2x+1)
=8x +12x +6x+1.
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Therefore, the expansion of the expression| 2+ 1 ']3 is 8+° +12x* +6x+1-

i) (2a—35)

We know that  x — }-_']': =x —y =3xy (=)

~(2a-35) =(2a) —(35) —3x2ax3b(2a—-3b)
=84 —27b° —18ab(2a—35) |
=8a —36a’b+54ad’ - 27k

Therefore, the expansion of the expression{ 24 — 3.{:_']3 is 84° —36g b+ Sdagh” — 275 .

(iii) E x+1]
2

We know that(x+ v)" =" +3° +3x (x+1).

3 “:3 3 5”:3 3 "3 3
—x+1| = —x| +(1) +3x—xx] —x+1 |~
L2 | I 2 L2 /
27 9 3
=—x +1+—x —x+1
8 2 12 ).
27 s 27 5, 9
=—x +—x +—x+1.
8 4 2
(3 V.27 527
Therefore, the expansion of the expression __1;+1i is—yv+—x+—x+1.
| 7} | ¥

[FE]

20
V)  x——1y |

-

We know that | x— J,-.']: =x —y =3xv (x—¥]-
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2 3 2 2 | 2

T——J.'l =[x — —_:L'l —3xxx—v 1’——}'|

: 37 ) 37 E Y 37 )
3 8 3 : 2 *,:
=xr —— 1V —2xv x——vV
27 " 37 )
- 8 .
=X —2XV+t—=x1 —55¥

L -

7. Evaluate the following using suitable identities:

@ (997
) (102)
(iii) (998)°

Ans. () (99

['_5'9_']3 can also be written as (100 —1_']3 -

Using identity, (xx— 1) =2 — 3% =3x(x—1)
(100—1)" = (100} —(1] —3x100x1(100—1)
=1000000-1-300(99)

=999999-29700
=970299

L4

[EE]

G (102)

['_1[]2_']3 can also be written as(100 + 2_']3 ]

Using identity ( x+ }-_']3 =x +1° +3xp (xx+ V]
(100+2) = (100} +(2) +3x100x2(100+2)

=1000000+8+600(102)
=1000008+61200
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=1061208

(iii) (998)°

['_993_']3 can also be written as (1000 —2_']3 -

Using identity (xx— v} =2 — 3% —3x(x—2)
(1000—-2)" =(1000)" —(2)° =3x1000% 2(1000-2)
=1000000000-8-6000(998)

=999999992-5988000
=994011992

8. Factorize each of the following:

0 847 +5° +12a°b +64ab*

G) 84° —5° —12a°b + 6ab’

(i) 27-125a° —135a+ 2254
(V) 642" —275° —1444°5 =108ab’

.1 9,1
W 2Ty ———Zpl+=
Y716 27 77

Ans. () 84° +b° +12a’b+6ab’

The expression 8a° + 5 +12a'b+6ab’ can also be written as
=(2a) +(b) +3x2ax2axb+3x2axbxb

=(2a) +(b) +3x2axb(2a+b).

Using identity

(x+v) =x" +1° +3x(x+ ) with respect to the expression

LTI 1

(2a) +['_E:l_']'= +3x2axb(2a+b), weget (2a +b)* = (2a + b)(2a + b)(2a + b)
Therefore, after factorizing the expression
84 +b° +12a°b +6ab’, we get (2a + b)(2a + b)(2a + b).

G) 84° —5° —12a°b + 6ab’
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The expression 8a° —b° —12a’h+6ab” can also be written as

=(2a) —(b) —3x2ax2axb+3x2axbxb

=(2a) —(b) —3x2axb(2a-b).

Using identity | x — J,-_']': =x —1° —3xp (3c— y) with respect to the expression
(2a) —(b) =3x2axh(2a—b). weget (2a — b)* = (2a — b)(2a — b)(2a — b)
Therefore, after factorizing the expression

Ra” — b —12a°b + 6ab*,
we get (2a — b)(2a — b)(2a — b)

(i) 27-1254" —135a+ 2234

The expression 27— 1257 —135q+ 225 can also be written as

=(3) —(5a) —3%3x3x5a+3x3x35ax%5a

=(3) —(3a) +3x3x3a(3-3a).

Using identity

(x—v ']': =x —1° —3xv( x— y) with respect to the expression
(3)"—(5a) +3%3x35a(3—5a) weget(3-3a] .

Therefore, after factorizing the expression

27-1254° —135a+223a" we get(3 — 5a)° = (3 — 5a)(3 — 5a)(3 — 5a)

(v) 640" —27h° —144a°b +108ab’

The expression g4, —27h" — 1447 b+ 108gh* can also be written as
=(4a)’ —(36)° —3x4axdax3b+3xdax3bx3b

=(4a) —(3b)" —3x4ax3b(4a—3b).

Using identity ( x— }-.']': =x —y =3xv (x—)

with respect to the expression

(4a) —(3b) —3x4ax3b(4a—3b).

we get (4da — 3b)3 = (4a — 3b)(4a — 3b)(4a — 3b)

Therefore, after factorizing the expression

64a” —275° —144a°bh = 108ab*
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we get (4a — 3b)(4a — 3b)(4a — 3b).

1 9 5, 1

WM 2Tp——-Zp'+—
7 216 EF —IP
The expression 27p° —L—Ep: lp can also be written as
ST o216 27 4
v (1Y 1 1 1
=(3p) = = | —3x3px3px—+3x3px—x=
R ) B A A eI

LY

-
- o=

o 10 1/ 1)
=(3 — | —3=3px— 3p—=—.
PN Ts) TP P T

Using identity ['_ r— }..']-" =x —1° —3xp ['_ xX— J.'_']

LY -

with respect to the expression ['3};']3 | l I —3><3pxl' 3;;—1 :,
SR 6l /

owm(in3)'~ (o 1) (- 4) (- 1)

igﬂl

Therefore, after factorizing the expression 27 p3 -

wee(p )" = (3-4) (- 4) (3

9. Verify:

@ x*+ )" =(x+y)(x -+

16 2 4

(S LR

@) x -1 =(x-y)(x +x3+1")

Ans. ()x +1° = (x+¥) ( x —xy+17)

We know that | x + J,-_']': =x + :L": +3n(x+y)-
= x4y = (x+ J.'_']': —3xy(x+y)

=(x+)| (x+2) =3 |

"*We know that{ x+ v | = i +2xy+ ;L':

. IE-%}j::[1T4'}1[Ef:4—21Ju+J:2__31}W
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=(x+y)(x =+ 27

Therefore, the desired result has been verified.

We know that | x— J,-.']: =x —y =3xv (x—¥]-

=x -1 =(x-1) +30(x-y)

= (x=y)| (x=y) +320|

**We know that [' x— 1-']‘ = =2+

- .TE _}.3 — I‘\_T_:-L] [..-'n.'-: _2:';:|.-+:|,.: +3_'|L:L'|

=(x—y)(x +x+27)

Therefore, the desired result has been verified.

10. Factorize:

(@ 273" =1257°
(D) 64w —343%°

Ans. (277 ~1252°

-

The expression 27y

We know that x~ +

[.. 3}_-.]_: +['_iz_']3 _ [.. 1y

-
e |

+1257° can also be written as [31] +[‘~z]
=(x

+1][1’ —TL+'L ]

+35z) [31] —31}{‘~z+[‘*z]

:['33.'+iz']|_'93.': —15yz +2527).

(i) 547" —343%°

The expression 64m° —343»° can also be written as ['_—lm_']':—['_?ﬁ]

We know that x° — }’: = [1’— v [' x + ."L:L'+_:L': |

[4mf—{ﬁﬂ3=[%ﬁ—7ﬁﬁt%ﬂf+4WKTH+[ﬁﬂ:|

=(4m—Tn) (167" + 28mn+ 497"
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-
-

Therefore, we conclude that after factorizing the expression gdm»;" — 3437,

we get (4m—Tn| ['lﬁm: +28mm+ 49017 ).

11. Factorize: 27" ~ 3° ~z° —9x1z

Ans. The expression 27x +1° +2° —%xz can also be written as
(3x) +(¥) +(z) =3x3xxyxz.

Weknowthatx” +1° + 2" —3xmz=(x+v+z)[x +3y +2z —xp—1z—zx|.

L (3x) +(2) +(2) =33k yxz =3+ y+2) | (3x) +(2) +(2) —3xxy—yxz—zx3x|

=(3x+y+2z) I 0 +17 +2 =g —1z =3z ).
Therefore, we conclude that after factorizing the expression 27 P _],-3 L 91z, we get

(3x+y+z) ['9_1’: +y + 2 =3y —yz-32z).

. 3 T 1. s 2 I \2
12-Ver1fythat.‘f'—}"—z'—3.‘|'.:L'E=?|.‘L’—;L'—EI'I.‘l‘.'—;L'I ~(y—z| +(z-x) |

Ans.

LHS is % +1° + 2° —3x0z and RHS is %[‘_H v (=) +(y=2) +(z-x)" |.

Weknowthatx” +1° + =" —3mz=(x+yv+z)|(x +3y +2z - —1z—zx|.

And also, we know that|{ x— 1| = v — 2xv+ J.': :

% (x+1y+ z_']u_['_x—}'_']: +( —z_']: +(z- _1:_']: .

]. - . i 5 5 L i 2l ol i = %]
—(x+y+z)|x 2+ |+ y —2yz+z7 |+ 2" 2= +x7 | |

(x+y+z)|2x +2y" +2z° —2xy—2yz— 2zx|

bt | =

(x+y+z)|(x +y +2° —xy —yz—zx).

Therefore, we can conclude that the desired result is verified.
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13.If x+ v+z =0, show that > + y> + 23 = 3zyz
Ans. We know that x” + 1° +z° —3xz = [x+Vy+z) (x* +v 4+ 20—y —yz—zx).
We need to substitute x+y+z=0

X+ +23—31:L'z=['_x+}'+z_'] (3" +y + 28 —xy—yz—2x|, to get
4y 42 =30 =0) X (22 +y? + 22 — 2y — yz — 22)
x4+ 4+ -3x0z=0

=x+1v+z =3xz

Therefore, the desired result is verified.

14. Without actually calculating the cubes, find the value of each of the following:

41

@ (127 +(7) +(3)

@) (28) +(—15)" +(-13)°

iy

Ans. @) [.._ i 2..]_: . ['_7_']3 N [-_5_-1
Lleta=-1256=7 and 0 =5

We know that, if a+ 5+c =10, then 4% +5° + & = 3gbc

L

Here,q+b+c=-121+T7+5=10

S (2) (T H(5) =3(-12)(7)(5)
= —1260

i) (28) +(~15)" +(-13)°

Let a=28.b=-15 and ¢ = —13

We know that, if a+ 5+c =10, then 4° +5° + & = 3gbc

Here,q +b+c=28-15-13=10
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"~ (28)7 +(—-15)" +(~13) =3(28)(-15)(-13)
- 16380

15.Give possible expressions for the length and breadth of each of the following

rectangles, in which their areas are given:

() Area: 25a” —35a+12

(i) Area: 3537 <1312

Ans. ) Area: 23q° —335a+12

The expression 754 — 357+ 12 can also be written as 25+ — 15— 20a+12.
25a° —15a—20a+12=3a(3a-3)-4(5a-3)

=(5a—-4)(5a-3).

Therefore, we can conclude that a possible expression for the length and breadth of a
rectangle of area 254" —355+12 is Length =(3a—4) and Breadth =(54-3) .
(i) Area: 3537 <1312

The expression 351" +131—12 can also be written as35)” +28v—15y-12.

-
i

35y 4+ 28v-1

L
L

v=12=Ty(5y+4)=-3(5v+4]
=(Ty=3)(5y+4).

Therefore, we can conclude that a possible expression for the length and breadth of a

rectangle of area 351?13y —12 is Length =(7 'v—3) and Breadth =(5y+4).

16.What are the possible expressions for the dimensions of the cuboids whose volumes

are given below ?
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@ Pohone: 3x* —12x
(D) Volwme: 12kp* + 8k —20k

Ans. D) Volume - 3x —12x

The expression 337 —12y can also be written as 3 x| x—4 .

Therefore, we can conclude that a possible expression for the dimension of a cuboid of

volume 3% —12xis3.x and (x—4) .s0 we get length=3 breadth=x, height=(x-4)
(i) Volume - 12k +8ky— 20k

The expression 12/ +8ky — 20k can also be written as & (1 2y +8y— 20.'] _
k(1 2y + 8y — 20) = k[_llf —12y +20y-20]

=k[12y (y-1)+20(y-1)]

=k(12y+20)(y-1)

=4k (3y+5)=(y-1).

Therefore, we can conclude that a possible expression for the dimension of a cuboid of

volumelﬂ:ﬁ +8y— 20k is 4k, (3y+5) and (¥ -1).

so we ger length=4Kk, breadth= 3y+5, height=y-1
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