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ALGEBRAIC EXPRESSIONS & FACTORIZATION

@ Constant : A symbol having a fixed numerical value is called a constant.

@ Variable : A symbol which takes various numerical values is called a variabale.

Ex.1 We know that the perimeter P of a square of side s is given by P = 4 = 5. Here, 4 1s a constant
a n d
P and s are variables.

Ex.2 The perimeter P of a rectangle of sides / and b 1s given by P = 2 (/ + b). Here, 2 1s a constant
and [ and b are variables.

@ Algebraic Expressions : A combination of constants and variables connected by the signs of
fundamental operation of addition, subtraction, multiplication and division is called an algebraic expression.

© Terms : Various parts of an algebraic expression which are separated by the signs of + or — are called
the “terms’ of the expression.

Ex3 9x%- Jxy + Syz 15 an algebraic expression consisting of three terms, namely, 2x1,-3x}; and Syz_

Ex.4 The expression 2x3 = 3x2 + 4x — 7 is an algebraic expression consisting of four terms, namely,
2x3, —3x? , 4x and - 7.

@ Monomial : An algebraic expression containing only one term is called a monomial.

2 5 :
ExS =53y 7xy, Exzyz,iajhc?' etc. are all monomials.

© Binomial : An algebraic expression containing two terms is called a binomial.

Ex.6 The expression 2x — 3, 3x + 2y, xyz —5 elc. are all binomials.

@ Trinomial : An algebraic expression containing three terms is called a trinomial.

Ex.7 The expressions a-b + 2x2 + yg - XY,
x? - 2y? — 3x2y2z eic. are trinomial.
@ Factors : Each terms in an algebraic expression is a product of one or more numbers (s) and /or literal
(s). These number(s) and liteal(s) are known as the factors of that terms.
A constant factor 1s called a numerical factor, while a vaniable factor 1s known as a literal factor.

@ Coefficient : In a term of an algebraic expression any of the factors with the sign of the term is called
the coefficient of the other factors.

Ex.8 In- 5xy, the coefficient of x is — 5y; the coefficient of y is —5x and the coefficient of xy is —5.
Ex.9 In=x, the coefficient of x 15 =1.

@ Constant Term : A term of the expression having no literal factor is called a constant term.
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Ex.11 In the algebraic expression x~ — xy + yz — 4, the constant term 1s —4.

® Like and Unlike Terms : The terms having the same literal factors are called like or similar terms,
otherwise they are called unlike terms.

Ex.12 In the algebraic exspression 2a’h + 3ab” — 7ab —4ba®, we have 2 a’b and —4ba? as like terms, whereas
3ab” and —7ab are unlike terms.

% EXAMPLES <

Ex.13 Add - 7x2 —4x +5 - 3x2 + 2x - 1 and sx2 x + 9
Sol. We have,
Required sum

= (Tx2 — 4x +5) + (-3x2 + 2x-1)
+ (5x2 — x+9)
=7x2-3x2 +5x2 —4x +2x — x + 5- 149
[Collecting like terms]
=(7-3+52+(4+2-1)x H5-1+9)
[Adding hike terms]
=0x2 —3x+ 13

Ex.14 Add - 5x2 -

Sol. Required sum

3 .1 1 1 4 | 1 1 5
+—2x‘+—x——] =6x2 - —x2 _2x2 c—x +=—x+ =X+ =
[ 5 6 2 TN 5% g

1 s
=% [Collecting like terms]

1 ‘| 1Ny 5 ki
=|5-=—2|x2 4| S SRR 1S s
( T +[ 10 5]’”[1 3 a]

[Adding like term]

[10—1—4] . [—iﬂ+t5+ﬁ] 15-2-1
T = T T

5 5 11
== X+ =x+2
2 30

Il

(1) The product of two factors with like signs is positive and the product of two factors with unlike
s1gns 15 negative
e, @) =) =+
Lot Ml b s
(€) (=) * (+) = -
and, (d) (=) = (=) =+
(i) If a 1s any variable and m, n are positive integers, then
aM 5 gfl = gorn

For example , adxa =a = 381

vix v= vl = ete



Ex.15

Sol.

Ex.16

Sol.

Ex.17

Sol.
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Find the product of the following pairs of polynomials :

(i) 4, Tx (ii) — 4a, 7a
(iii) — 4x,7xy (iv) 4x3, - 3xy
(vidx, D

We have,

d4=xTx =@=xT)xx=28xx=28x
(ii) (—4a) x (7a) = (-4 x 7) x (axa) = -28a?
(iii) (—4x) x (Txy) = (-4 x 7) x (x x xy) =-28x*ly
= -28x%y
(iv) (4x7) x (=3xy) = (4x=3) x (x3 x xy)
=—12 (x3ly) = -12x%y
Vdx x0=4=x0)xx=0xx=10

Find the areas of rectangles with the following pairs of monomials as their length and breadth

respectively :

(1) (x, y) (11) (10x, 5y)
(iii) (2x2, 5y2)  (iv) (4a, 3a?)
(v) (3mn, 4np)

We know that the area of a rectangle is the product of its length and breadth.

Length Breadth  Length = Breadth = Area
@ x y Xxy = XY
() 10x Sy 10x = 5y = 50xy
(i) 2x2  5y2  2xIx Sy =(2 = 5)
x (x2 x y2) = 10x2y?
(ivida  3a® 4dax3a? =4 x3)
x (a x a?)
=12 a3
(v) 3mn dnp  3Imn = 4np= (3 = 4)
* (m T p}
= 12 mnZp
Multiply
(i) 3ab’c? by 5a’b’c
(ii) 4x2yz by _% x2yz2
(iif) - £x2%y73 by - 7 xy%2
(iv) %xzy by %x"y
(v) 2.1a%be by 4ab?
(1) We have,
(3ab2c?) = (5a%ble)
=(3x5)x(axadxbxbdxc?xe)
= 1531+3h2+2c3—l
= 15a%bc*
(1) We have,

)
)

{4x1yz} * [—g‘xllﬂ
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=[4x—§]x(xzxxzxyxyxzx22}

- —6.!{2"'2},"1 +I2I+2 s 61{4},-'223
() We have,

8 3
(9] ()

=(_EX_EJx{xzxxx},x}l.zngxz}

5 4
6 24 122 34 6 334
= —X £ = —K &
st 507
(iv) We have,
3, g 4
e —_
(o) <)

3 7
=[ﬁx5]x{xzx14xyxy)

_ 3 I+l _ 26
—4X }'I _4xy2

(v) We have,
(2.1a’be) = (4ab?)
=21 x4)x(@aZxaxbxbxc)
=842 b1 Zc = 8.42°b%c
Ex.18 Multiply :

1
(i) ~6a’bc, 2a’b and -

(ii) %;15]31, 10a3b and 6
(i) 3.15x and — 23x2y

(iv) - x, x2yz and — —:}xyzz

Sol. (1) We have,
(- 6albe) = (2alb) = [—ﬂ

1
= [—ﬁx:’!—z]){ {az b4 a-z x b b4 h X C]

() We have,

[gaﬂhfj x (10a3b) x (6)

4
o AT 5 3 2
_[glﬂﬁJx(a < ax b- = b)

= 80 sezoe1_ 80 g3
3 3

(m)  We have,
(3) = (15x) = (-23x%y)
=(3x15-23) x(x xx2xy)
=-1035x1"2y = —1035x3y.
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{iv) We have,

Ex.19

Sol.

¢ ) x (2]
=[—1x_73] x(xxxzxxxyxyxzxzz]
= Txli iyl 2 = 2 4a00,3

7 y 7

Multiply each of the following mnomials :
: iz B 5 12
(1) 3xyz, 5%, 0 (1) ;ahj Ehc, ?ahc
(iii) %xzyzz, 0.5xy?22, 1.16x2%yz3, 2xyz
(vi) 20x 19520230 (10xyz)?
4

(v) (=3x%y), (4xy’z), (~xy’z”) and [Ez]

(1) We have,
(3xyz) = (5x) = 0
=(3=5=0)= (x=xxyxz)

=0 xx2yz=10
(i) We have,

59) -3 - (5

8 S
i + (a=axbxbxbxcx¢)

12 ; 4

= o G IHIR R 2 0
9 3

(1) We have,

3' 3 3
[;x*}-r] x (0.5xy%22) % (1.16x%y2>) = (2xyz)

3
— e 2 2 2
= [4>-:U.5:-c1.16>¢2]x (XXX XX XX XYyXYy

x}rxyxzzxzzxz3xz}

[3 5 116

V.90 P TS T YT S Bs 90 B0
1710 100" ]x(x 3

w pdt2+3+] )

(iv)  Wehave, (20x!%20230) x (10xyz)?

= (20x'02%230) x (10xyz) * (10xyz)

=20 % 10 x 10) x (x"0 x x x x x y¥ x y x y

x 230 x 7z x 7)
= guuuxlﬂrlﬂymﬂﬂzm}vlﬂ

=2000x'%y?2*?
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(v) We have, {—3x2}f} ® (4;(3;22] *® {..HyZZE] - [%L]

4
=l Fxdx—lx—| x (2 xx %% Xy x yEx gyl
[ SJ (x X XL ALY y

. ;)_xzz xz}
48 48
= = G222 1424 o T2 4
=3X y z =X vzt
Ex.20 Express the following product as a monomial:

() x (759 % (55 (-x)

Verify the product for x = 1
Sol. We have,

P o,
{:(3] ¥ (?xS] X [Ef:} ® [~6x4]
= [lx?xl—x—ﬁJ b4 {x3 % xd % x2 % 3(4}
5

42 i 42
- I+5+2+44 — 14
-—— X =_—x
5 5
Verification : For x = 1, we have

LHS. = (x3) x (7x5) *[';xz] x (—6x%)

= (1 x {7x(9)} {30} x (6 % (1Y

=] =7 x -;- x=fh == f‘_j%
and,

__ 2 4 SR
R.H.S. 3 #(1) 3
-~ LHS.=RHS.

Ex.21 Find the value of (5a%) x (~10ab?) = (-2.1a%b®) fora=1and b =
Sol. We have,
(5a%) x (~10ab?) = (-2.1a%b?)
=(5x-10x-21) % (a® x a x a2 x b2 x b})

[
3"

= [Sx—lﬂx—%Jx {Hﬁ wog ﬂz x 'b2 * bj)
= 105 aft12p213 = 105a%5

Puttinga=1land b = ;— we have

5
1052%5 = 105 x (1)° x [l]

1 105
=105 x Ix = = =
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MULTIPLICATION OF A MONOMIAL & A BINOMIAL

Ex.22 Multiply : 2x by (3x + 5v)

Sol. We have,
2+ 10xy
Ex.23 Multiply : (7xy + 5vy) by 3xy
Sol. We have,
(Txy + Sy) x 3xy
= Txy = 3xy + 5y = 3xy
=7 lx'"'y"'+15xy'+' = 2]:‘2},2 4 |5Jﬁ}f2
o Zab? 2a
Ex.24 Multiply : — =— by [ 3 hJ
Sol. We have,
3ab? 2a )
[ 5 ] ) [ 370
o [_3&1:1] . 2a [_Eahl‘] ¥
3 3 5
== 3 x 22 g2+l = 29252 ¢ 2 gp3
5 3 5 5
Ex25  Multiply: [33-%3;1.‘} by 3 xy.
Sol. Horizontal method Column method
We have, We have,
4 4 1 4
[31 —E} HJ X E}LY Ix — E}’Zx
! 4 1 1
= 3x xgxy—gyzx XXy G
1 3 5 2 4 3
= 3;.‘;_ i oWt = Xy
o)y
4 1)
tE E)i * yzxs.rxxx:x
Sl digesm Soe Rl
1.\: ¥ 3 ¥'x 5 xy 3 xy
Ex.26 Determine each of the following products and find the value of each forx =2 y=1.15 z=

0.01.
(i) 27x2(1=3x) (i) xz(x2+y2)
(i) 22(x -y)  (iv) (22 - 3x) * (- 4y)
Sol. (1) We have,
27x2 (1 = 3x)
=% % (1. =3x%)
=27x2 % 1 = 27x2 x 3x [Expanding the bracket]
=27x% - 81x?
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Ex.27

Sol.

Putting x = 2, we have

27x2 (1 - 3x)

=27x% 2P x (1 - 3x2) =27 x4 x (1 - 6)
=2Tx4x=5==540

(1) We have,

xz(x2 +y?)

=xz x (x2 +y?)

=xz % X2 + Xz % y2=x31+xy22

Putting x = 2 y = 1.15 and z = 0.01, we get
xz (x2 +v2)

=2 x0.01 = {22 + (1.15)2}

=002 x (4 + 1.3225) = 0.02 x 53225 = 0.106450
(1)) We have,

2H(x~y)

=22 x (x-y)

=22 xx =22 xy=22x - 2y

Putting x =2 y=1.15 and z = 0.01, we get
22(x - ¥)

=(0.012 x (2 -1.15)

= (0.0001) = (0.85) = 0.000085

(vi) We have,

(2z = 3x) = (= 4y)

=(2z) x (—4y) - Ix x (—4y) =—8zy + 12xy
Putting x =2, y=1.15 and z = 0.01, we have
(2z = 3x) x = 4y

=[(2 x 0.01) = (3 = 2)] x (—4 x 1.15)
=(002-6) x (-46)=-598 x 46 = 27508

Simplify the expression and evaluate them as directed :
(Mx(x-3)+2forx=1
(ii) 3y (2y = 7) = 3(y—4) = 63 fory = = 2
(1) We have,
x(x—-3) +2=x2-3x+2
For x = 1, we have
2 - +2=(1F-3x 1 F2=" 3F2D
=3-3=0
(1) We have,
3y(2y - 6) -3 (y-4) - 63
= (6y* — 21y) — (3y — 4) — 63
=6y> =21y =3y + 12 - 63
=Gy — 24y — 51
For y = -2, we have
6y2 — 24y — 51 = 6 x (=2)% — 24(-2) - 51
=6x4+24x2-51=24+48 =51 =72-51=21
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Ex.28
Sol.

Ex.29

Sol.

Ex.30

Sol.

Subtract 3pq (p - q) from 2pq(p + q)
(1) We have,
3pq (p—q) = 3p’q - 3pg’
and, 2pq (p + q) = 2p’q + 2pg?
Subtraction :
2p’q + 2pq?
3p?q - 3pq?

— R R

- p’q + 5pq?

Add: (1) p(p - q), q (q — 1) and t(r - p)
(11) 2x (z—=x — y) and 2y(z — y — x)
(1) We have,
p(p-q9+tq(g-r+r(r-p)
=pP-patqi-qr+ri-1mp
=prt+g+r-pg-qr-1p
(i) We have,
2X(z-x-y)+2y(z-y-Xx)
= 2xz - 2x% = 2xy + 2yz - 2y - 2xy
=Exz—1x2-4xy+2y2~2y2

Simplify each of the following expressions :
(i) 15a% — 6a (a — 2) + a(3 + 7a)
@ x*(1 - 3y?) + x(xy? - 2x) - 3y(y - 4x?%)
(iii) 4st(s — t) — 682t — 1) — 3325 — §) + 2st(s— 1)
(1) We have,
15a2 — 6a(a — 2) + a(3 + Ta)
= 15a2 - 6a2 + 12a + 3a + 7a?
= 15a% - 6a? + 7a2 + 12a + 3a = 16a% + 15a
(i) We have,
x2(1 = 3y2) + x(xy? — 2x) — 3y(y — 4x2y)
=xtx1-3y xx2+x x xy*—xx 2x - 3y
xy+ 3}1 wd xz'}a
= x2 - 3x2y2 + xZy? — 2x2 — 3y2 + 12x]y2
= (x2 = 2x23) + (=3x2y2 + x3y? + 12x%y2) = 32
—x2 + 10x2y2 - 3y2
(ii1) 4st(s — t) — 652t — t2) — 3t3(2s? — 5) + 2st(s — 1)
=dst x s—4st x t — 6% x t + 682 x 2
~ 32 %282 +32 x g+ 2st x 5 — 28t x t
= 452t — 4st? — 652t + 6522 — 6522
+ 3st2 + 282t — 2st2
= (42t — 652t + 2521) + (—4st2 + 3512 — 2st?)
+ (6522 — 6s2)
= - 3st?
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MULTIPLICATION OF TWO BINOMIALS

Ex.31 Multiply (3x + 2y) and (5x + 3y).
Sol. We have,
(3x + 2y) x (5x + 3y)
=3x % (5x + 3y) + 2y = (5x + 3v)
=(3x x 5x + 3x x 3y) + (2y x 5x + 2y + 3y)
= (15x2 + 9xy) + (10xy + 6y?)
= 15x% + 9xy + 10xy + 6y°
= 15x% + 19xy + 6y°

Ex.32 Multiply (2x + 3y} and (4x - 5y)
Sol. We have,
(2x + 3y) = (4x = 5y)
=2x % (4x = 5y) + 3y = (4x = 5y)
= (2x x 4x — 2x x S5y) + (3y x 4x - 3y = 5y)
= (8x2 = 10xy) + (12xy = 15y?)
= 8x2 - 10xy + 12xy — 15y2
= 8x2 + 2xy — 15y2

Ex.33 Multiply (7a + 3b) and (2a + 3b) by column method.

Sol. We have,
Ta+3b
* 2a+3b
14a® +6ab Multiplying 7a + 3bby 2a
+21ab+9b° Multiplying7a + 3bby 3b
1422 = 27ah+ 9h° Adding the ke term

Ex.34 Multiply (7x=3y) by (4x=5y) by column method.

Sol. We have,
Tx—3y
=% 4x—5y
28x2 -1 2xy MultiplyineTx — 3ybydx
—35xy+15y° Multiplying7x — 3y by — Sy
28x? —47xy+15y* Addingthe like terms

Ex.35 Multiply (0.5x = y) by (0.5x + v)
Sol. Horizontal Method:
We have,
(0.5x —y) x (0.5x + y)
=05x (0.5x +y) -y (0.5x +y)
=05x = 05x +05x xy—-yx05x—-y=y
= 0.25x% + 0.5xy — 0.5xy — y°
=0.25x2 - y2
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Column method:
We have,
05x—y

= 05x+y

0.25x% — 0.5xy Multiplying 0.5x — yby 0.5x
+0.5xy — }’3 Multiplying 0.5x —yby vy

0.25x% —y? Adding the like terms

3 4y
Ex36  Multiplying [4“?3‘] i (31_?3}

Sol. Horizontal Method :

(2] (n-8)

i 4
= Ay = (3:’.—%] + -3—53'1 B (31—%]

3 one

4y
=4x x Ix —4x x —+ x
5 5 8 h
16 9 12
e Ay Sy s 2
12x s Ay + oxy— 2y
7 12
=12x2 - —xy- -y
5 Y 25‘“‘lll
Column method:
We have,
-'-1x+33'r
h
® 3x——y
5
IEx‘+-:-x}-' Multip!yingdx+3?yhy3:x.
16 12 4
——Xy——y" Multipl 4x.+ Y by
5 ¥ 35 plying ¥ 5
7 12 .
12x? —Exy—Eyz Adding the like terms

Ex.37 Find the value of the following products:

({x+2y)(x-2y)atx=1,yv=0

(i) Gm-2n) (2m-3n)atm=1n=-1

(i) (4a + 3b) (4a? + 3b)ata=1,b =2
Sol. (1) We have,

(x +2y) (x - 2y)

=x(x = 2y) + 2y (x = 2y)

=X *xX=-Xx2y+dyxx-2yxly

= x2 = 2xy + 2yx — dy?

=x2 - 4y?

Whenx =1, y = 0, we get

(x +2y) (x - 2y)

=x2-4y2=(12-4x(02=1-0=1
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(1) We have,
(3m - 2n) (2m - 3n)
=3m (Z2m - 3n) — 2n (2m - 3n)
=Imx2m-=3mx3n-=2n=x2m+ 2n x 3n
= 6m> — 9mn — 4mn + 6n2
= 6m? — 13mn + 6n2
When m = 1, n = =], we get
(3m - 2n) (2m - 3n)
= 6m? — 13mn + 6n2
=6x(1)P2=13xlx(=1)+6x(=1)2=6+13+6=25
(1) We have
(4a + 3b) (4a + 3b)
= 4a2 x (4a + 3b) + 3b = (4a? + 3b)
= 4a? x 4a? + 4a2 x 3b + 3b x 4a2 + 3b x 3b
16a* + 12ab + 12a%b + 9b?
= 16a* + 24a?b + 9b?
When,a=1,b =2, we get
(4a + 3b) (4a? + 3b)
= 16at + 24a%b + 92
=16 x (1)*+24 x (12 x2+9 x (2)2
16 + 48 + 36 = 100

Ex.38 Simplify the following :

Sol.

(i) (2x +5) 3x = 2) + (x + 2) (2x - 3)
() Bx+2)(2x +3) - @x=3) (2x - 1)
(iii) (2x + 3y) (3x + 4y) — (7x + 3y) (x + 2y)

(i) We have,
2x+5) Gx=-2)+(x+2)(2x =-3)
=2x(3x -2)+53x-2)+x(2x-3)+2 (2x - 3)
=6x2 —4x +15x - 10 +2x? - 3x + 4x - 6
= (6x2 + 2x2) + (—4x + 15x — 3x + 4x) + (-10 - 6)
=82+ 12x - 16

{u) We have,

Bx+2)(2x+3)-(4x-3)(2x - 1)
= {3x(2x+3) + 2 (2x + 3)} - {4x(2x -1) = 3(2x -1)}
=(6x2+9x +4x +6) — (8x2 —4x — 6x + 3)
=(6x2+ 13x + 6) — (8x2 — 10x + 3)
6x2+ 13x + 6-8x2 + 10x - 3
=_2x2+23x +3
(1) We have,
(2x + 3y) (3x + 4y) — (7Tx + 3y) (x + 2y)
= {2x(3x + 4y) + 3y 3x + 4y) - Tx(x + 2y¥)
+ 3y (x + 2y)}
= (6x2 + 8xy + Oxy + 12y2) — (7x2 + l4xy
+ 3xy + 6y2)
= (6x2 + 17xy + 12y%) = (7x2 + 17xy + 6y?)
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(idx-DEx+DHE2+DE+1)

(2] (1) (o)
o3 (o]

Sol. (1) We have,
(x+2)(x-2)(x2+4)
= {(x + 2)(x- 2)} (x> +4)
[By associativity of multiplication] = (x2 = 22) (x2 + 4) [ (a+b)(a=b)=al-b?]
=(x2-4) (x2+4)
= (% - 4 [~ (a+b)(a-b)=a®- b7
=x*-16
() We have,
(2x + 3y) (2x = 3y) (4x7 + 9y
= {(2x + 3y) (2x = 3y)} (42 + 9%y
= {(2x + 3y) (2x - 3y)} (4x2 + 9y?)
= [ -0y?| (@2 +9y?)
[Using : (a + b) (a = b) = a = b?]
= (4x% - 9y%) (4x? + 9y%)
= { xl’.]l G (gyl}l
[Using : (a + b) (a = b) = a = b?]
= 16x* — 81yt
(1) We have,
x-Dx+DE2+D)E*+1)
=ix-DE+E2+DHE+D
=x2-pEE+nEt+

= {(xl—u{xl—u} +(x*t+ 1
=l i ':]& }{H4+ ]}
=x*-p@Et+

= {(xd}z_lz}

=x8-1
(1v) We have
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Ex.50 Prove that:
2a2 + 2b% + 2¢2 — 2ab — 2bc — 2ca
=(a=b)?+ (b-c)+(c-a)
Sol. We have,
LHS = 2a? + 2b2 + 2¢2 - 2ab — 2bc - 2¢a
= (a2 - 2ab + b?) + (b2 = 2bc + ¢?)
+ ((:2 — 2ca + az}
[Re-arranging the terms]|
=(a=b2+ (b-c)+ (c-a)
=RHS.
Hence | 2a2 + 2b% + 2¢2 — 2ab — 2be - 2ca
=(a-b2+ (b=c)+(c-a)l

Ex.51 If a2 + b2 + ¢2 — ab — be — ca = 0, prove that a=b=c
Sol. We have,
a2+bl+cl-ab-bc—-ca=0
= 2a2+2b2 +2¢2-2ab-2bc-2ca=2x 0
[Multiplying both sides by 2]
= (a2 - 2ab + b)) + (b2 = 2bc + ¢?)
+(c2-2ac+aH) =0
S@a-br+mb-cl+@c-ar=0
=a-b=0b-¢c=0,c-a=10
= Sumof positive quantitiesis zeroif
[ and only if cach quantity is zero J
—a=b _ _b=candc=a
== a=b=c.
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Ex.52 Using the fomulae for squaring a binomuial, evaluate the following :

(i) (1019 (i) (99)* (iii) (93)2
Sol. We have,
i) (101)2 = (100 + 1)2
= (100)2 + 2 = 100 = 1+ (1)?
[Using : (a + b2) = a? + 2ab + b?]
= 10000 + 200 + 1
= 10201
(i) (99)% = (100 - 1)2
= (100)2 = 2 = 100 = 1 + (1)2
[Using : (a — b)2 = a — 2ab + b?]
= 9801
(iii) (93)% = (90 + 3)2
=(90)2 + 2 = 90 = 3t (3)2
= 8100 + 540 + 9 = 8649
Ex.53 Find the value of x, 1if
(i) 6x = 232 - 172
(ii) 4x = 982 — 882
(i) 25x = 5362 — 1362
Sol. (1) We have,
6x=232-172
—6x=(23+17) x (23 = 17)
[Using : a2 — b2 = (a + b) (a — b)]
=b6x=40 = 6

=2 = =2 [Dividing both sides by 6]
=x =40
(1) We have,
4x = 982 — 882
—4x = (98 + 88) = (98 — 88)
[Using : a2 = b2 = (a + b) (a = b)]
=4x = 186 = 10

=55 = === [Dividing both sides by 4]
_ 1560
4
—=x = 465

(m) We have,
25x = 5362 — 1362
—25x = (536 + 136) = (536 — 136)

[Using : (a2 = b%) = (a + b) (a - b)]

= 25x = 672 = 400
25x _ 672x400
25 25
=X =672 x 16
—x = 10752

= [Dividing both sides by 25]

= 10000 - 200 + 1
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V) (x= 12 = (x=2)2

={x-)+Ex-{x-1)— (x—2)}
=(2x-3)(x-1-x42)

=(2x-3) =1
=2x-3
Ex.68 Factorize each of the following algebraic expression:
(i) x* - 81y* (ii) 2x% - 2x
(iii) 3x* - 243  (iv) 2 - 50x2
(v) x8 },S (vi) al2yd _ g¥x12

Sol. (i) x* - 81y* = (x1)2 — (9y})?
= (x* - 9% (x* + 97
= ke -ey?} 2497
= (x = 3y) (x + 3y) (x2 - 9y?%)
(ii) 2x3 - 2x = 2x (x*=1)]
=2x kxz}z —]:}
=2xx2-DEZ+ 1D
=2x(x-Dx+1)EI+1)
(iii) 3x4 — 243 = 3 (x* - 81)
=3{x32-9?} =3(x2-9) (x2 + 9)
=3x2-3)(x2+9)
=3x+3)(x-3H@2+9)
(iv) 2 = 50x2 = 2{1 - 25x2}
=2{12 - (5x)?)
=2(1 - 5x) (1 + 5x)
(v) x® - y* = {2 - (v
= (x4 —yh) (x* + y%
= {(%P- (PP} +v9
2 -y) &+ y) ( + )
(x-y) (x+y) (x> +y) (x* + v
(x-y) (x+y) (2 +¥)
(02 + (%) +2x%y - 2x%y?)

= (x-y) & +y) (& +y) {0 +v - (En

=(x-y) (x+y) (2 +y) [2+y>—2xy)
(ch-!-j.r2 +~|.Exy)

i uwon

(vi) al2x? — atx12 = adx4 {a“ _13] = gy ﬁa" 2 _ud:lz}

=a%tt (at + x¥) (at - xH)

=a*x* (at + x) {(ai}z —{12}25

= adyd {34 + xal} (32 + x!} (al i xﬁ}

= a¥x? [a“ + x4} u{a2 + xz} {a+x)(a-x)
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Ex.69

Sol.

Ex.70

Sol.

FACTORIZATION OF ALGEBRAIC

EXPRESSIONS

EXPRESSIBLE AS A PERFECT SQUARE

(i) a2+2ab+bl=(@a+bP=(@a+b(a+h
(ii)al-2ab+b2=(a-b)l=(a-b)(a-h)

Factorize
(i) x2 + 8x + 16 (ii) 4a’ — 4a + |

We have,
()x2+8x+16=x2+2xxx4+42
= (x + 4)? [Using : a2 + 2ab + b% = (a + b)?]
=(x+4)(x+4)
(ii)4al —da+1=(2a)2 -2 x2ax1+(1)2
=(2a-1)? [Using : a2 — 2ab + b2 = (a - b)?]
=(2a-1)(2a-1)

Factorize :
(i) 4x% + 12xy + 9y’
(i) x* = 10x2y? + 25¢4
(iii) a* — 2a?b? + b*
We have,

(1) 4x2 + 12xy + 9y2 = (2x)2 + 2 x 2x x 3y + (3y)?

= (2x + 3y)?
= (2x + 3y) (2x + 3y)
(i) x* — 10xXy? + 25¢*
= (x)2 - 2 x x2 x 5y2 + (5y%)?
= {XE N 5}{2}2
= (x* - 5) (x* - 55%)

(iii) a* — 2a?b? + b* = (a?)® - 2 = a2 = b2 + (b?)2

Ex. 71

Sol.

= {32 _ bz]z
= {(a—-b) (a + b)}2 = (a - b)? (a +b)

Factorize each of the following expressions:
() x2-2xy +yl-x+y
(i) 4a2 + 12ab + 9b% — 8a — 12b
(iii) a2 + b2 =2 (ab - ac + be)

() x* -2y +y*—x+y=(x2-2xy +y)
R gPifxy)
=(x-yix-y-1}
=x-yl(x-y-1)
(ii) 4a2 + 12ab + 9b2 — 8a — 12b

= (2a)’ + 2 x 2a x 3b + (3b)? — 4(2a + 3b)
= (2a + 3b)2 - 4(2a + 3b)
=(2a+3b)(2a+ 3b-4)
(iii) a2 + b% - 2 (ab — ac + be)

= a? + b2 —2ab + 2ac - 2bc
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=(a-bP2+2c(a-h)
=(a-b) {(a-Db)+ 2¢)
={a-b){a-b+ 2¢)

Ex.73 Factorize each of the following expressions:

(i) x2 + 2xy + y2 — a? + 2ab - b?
(i) 25x2 = 10x + 1 = 36y2
(iii) 1 — 2ab —(a% + b}

Sol. (i) x2 + 2xy + y2 — a? + 2ab - b?
= (x2 + 2xy + y?) = (a = 2ab + b?)
=(x +y) - (a-b)?
=fxty+@a-b) {x+y)-(a-b)}
=(x+yt+ta-b)(x+y=-a+h)
(i1) 25x2 - 10x + 1 = 36y2
= (5x)% = 2x 5x x 1 + 12 — (6y)?
= (5x - 1)? - (6y)?
=(5x =1+ 6%) (5x - 1 - 6y)
(iii) 1 — 2ab — (a2 + b2) = 1 — (2ab + a +b?)
=1-(a+ b)?
=il+(a+b)} {1-(a+b)
=(l+a+b)(l-a-b)
Ex.74 Factorize:
) x2+8x+15 (i)x*+x2+1 (i) x*+ 4
Sol. We have,

Mx2+8x+15=(x2+8 +16)-1
[Replacing 15 by 16 — 1]
={(x)2+2xxx4+42) -1
=(x+4)2-12
=x+4+1) {{(x+4)-1}
=(x+5)(x+3)
(ii)x*+x2+1=xt+2x2+1-x2
[Adding and subtracting xg]
=(x*+2x2 + 1) - x?
= ((x?)2 +2xx2x1+12) — x2
=(x2+ 1]2_‘}‘}
={x2+ D) +x) (x2+1)-x}
=x2+x+DEE-x+1
(i) x* + 4 = x4+ 4x2 + 4 — 42
[Adding and subtracting 4x7]
= (22 +2 xx2x 2+ 22 - 4x?
= (x2 +2)? - (2x)
= {(x2 +2) + 2x} {(x2 + 2) - 2x}
=x2+2x+2)(x¥-2x+2)
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1 %y
{Addingand subtracting [ECnuﬂ'. of KJ i.t.,[—] ]
a

Il
[

[
——
e

e

.l.
| -
b R

|
| =
R
——,

|
I
[E]
e —
i
+
o | -
|
|~
—
¥ R
|=
o | —
+
| =3
j SRR

3
-2 [-‘E—EJ (x +2)
(—2x + 3) (x +2)

Il

Polynomials : An algebraic expression in which the variables mvolved have only non-negative
integral powers, 1s called a polynomial.

Degree of a polynomial in one variable: In a polynomial in one variable, the highest power of
the variable 1s called degree.

Degree of a polynomial in two variable: In a polynomial in more than one variable the sum of
the powers of the variables in each term 1s computed and the highest sum so obtained 1s called
the degree of the polynomial.

Constant Polynomial : A polynomial consisting ol a constant term only 1s called a constant
polynomial. The degree of a constant polynomial is zero.

Linear Polynomial : A polynomial of degree 1 1s called a linear polynomial.
Quadratic Polynomial : A polynomial of degree 2 1s called a quadratic polynomial.
Cubic Polynomial : A polynomial of degree 3 1s called a cubic polynomial.

Bigquadratic Polynomials : A polynomial of degree 4 1s called a biguadratic polynomial.
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2 E s W . 1 :
Ex.82 —x’->x?+x-5isa polynomial 1n variables x whereas ;x?' ~3x2+5x"2+x—-1lisnota

3 2

polynomial, because it contains a term 5x!'2 which contains 3 as the power of variable x, which

15 not a non-negative integer.

Ex.83 3 - 2x2+4x2y +8y —% xy2 is a polynomial in two variables x and .

Ex.84 (1) 2x + 3 1s a polynomual in x of degree 1.

(ii) 2x2 - 3x +% 15 polynomial in x of degree 2.

5
(111) 33*:12 - E;a?— + 4 15 a polynomial in a dgree 3.

Ex.85 3x*-2x3y? + 7xy® — 9x + 5y + 4 is a polynomial in x and y of degree 5, whereas ;—- 3x + Txly

i 2 2. - .
-3 Xy 15a polynomial of degree 4 in x and y.

Ex.86 2- %x,%+%y, 2 + 3a etc. are linear polynomuals.

Ex87 2x2 - 3x + 4, 2 - x + x2
quadratic polynomals.

Ex.88 x?'u?x+2x—-3,2+%y
polynomuial.

Ex 89 3x4 - 7x #x2 - x + §
biguadratic polynomials.

are

b=

+ 4y’ are cubic

2 3
- =x2 +  =x*  are

DIVISION OF A MONOMIAL BY A MONOMIAL

While dividing a monomial by a monomial, we follow the following two rules:
Rule-1 Coefficient of the quotient of two monomial 1s equal to the quotient of their coefficients.
Rule-2 The variable part in the quotient of two monomials is equal to the quotient of the variables

in the given monomials.

Ex.90 Divide :
(i) 12x%y? by 3xy(ii) -15a’bc? by 3ab
Sol. (1) We have,

lejj,rz IZxxxxxxxyxy
xly Ixxmxxy =4 XK Xy=4y
(11) We have,
—15a°be’ —lSxaxaxbxcxexe 3
= = — 5ac

3ab Ixaxb
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DIVISION OF A POLYNOMIAL BY A MONOMIAL

Step I Obtain the polynomial (dividend) and the monomal (divisor).

Step I Arrange the terms of the dividend in descending order of their degrees. For example,
write Tx2 +4x -3 + 5x7 as 5x2+ Tx2 +4x - 3.

Step III  Divided each term of the plynomial by the given monomial by using the rules of division
of a monomial by a monomial.

Ex.91 Divide:
(1) 9m’ + 12m* - 6m?> by 3m?
(i) 24x3y + 20x2y? - 4xy by 2xy
Sol. (1) We have,
9m® +12m* —6m”* _ 9m’ L lam® 6m
3m’ B 3m* 3m>  3m
=3m? + 4m? - 2

(5 [

(u) We have,
Exixj}r +20x"y" —dxy
2xy
Uxy  20x%y’ Axy
= = —_— +
v N Ty = 12x2 10xy - 2

DIVISION OF A POLYNOMIAL BY A BINOMIAL
BY USING LONG DIVISION

Step I Arrange the terms of the dividend and divisor in descending order of their degrees.

Step I Divide the first term of the dividend by the first term of the divisor to otbain the first
term of the quotient.

Step III  Multiply the divisor by the first term of the quotient and subtract the result from the
dividend to obtain the remainder.

Step IV Consider the remainder (1f any) as dividend and repeat step Il to obtain the second
term of the quotient.

Step VRepeat the above process till we obtain a remainder which is either zero or a polynomial
of degree less than that of the divisor.

Ex.92 Divide6 +x —4x+x* by x - 3

Sol. We go through the following steps to perform the division:
Step 1 We write the terms of the dividend as well as of divisor in descending order of their degress. Thus,
we write

=p+x-dxl+xasx —dx?+x+6andx -3 asx -3
3

Step I We divide the first term x> of the dividend by the first term x of the divisor and obtain ==
X

x as the first term of the quotient.
Step III  We multiply the divisor x — 3 by the first term x of the quotient and subtract the result from
the dividend x* — 4x2 + x + 6. We obtain — x2 + x + 6 as the remainder.

£ —=—2
x—3 X—d+x+6
=3y
—x'—x+6
—x +3x
xS
-2x+6
-2x+6
0
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2
Step IV We take —x? + x + 6 as the new dividend and repeat step II to obtain the second term [%=]

- x of the quotient.

Step VWe multiply the divisor x — 3 by the second term — x of the gquotient and subtract
the result —x2 + 3x from the new dividend. We obtain -
2x + 6 as the remainder.

Step VI Now we treat — 2x + 6 as the new dividend and divide its first term = 2x by the first term

- . —Ix . .
x of the divisor to obtain =t —2 as the third term of the quotient.

Step VII.  We multiply the divisor x = 3 and the third term -2 of the quotient and subtract the result
— 2% + 6 from the the new dividend. We obtain 0 as the remainder.
Thus, we can say that
6+x-4x2+xH+(x-3=x2-x-2

6+x—4x> +x°

! x—3
The above procedure is displaced on the right side of the above step.

Note : In the above example, the remainder is zero. So, we can say that (x — 3) is a factor of
6+ x —4x2 +x3.

or =xl_x-2

Ex.93  Divide : x° — 6x2+ 11x — 6 by x? — 4x + 3
Sol. On dividing, we get
x—2
Xodx+3| x'-6x+11x-6
x —d4x"+ 3x

—2x'+8x—6
—2x +8x-6

]
x3 — 6x2+ 11x - 6 = (x =2) (x2 - 4% + 3)

Ex.94  Using division show that 3y + 5 is factor of 6y + 15y* + 16y3 + 4y2 + 10y - 35.
Sol. On dividing 6y° + 15y* + 16y° + 4y> + 10y — 35 by 3y” + 5, we obtain

2y’ +5y +2y—17
3y’ +5 | 6y’ + 15y" + 16y + 4y* + 10y - 35
oy + 10y’
15y + 6y’ +dy’* + 10y — 35
15y + 25y

6y — 21y + 10y — 35
by’ + 10y

—21y'-35
~21y*-35
} +

-

0

Since the remainder is zero. Therefore, 3y2 + 5 is a factor of 6y° + 15y* + 16y® + 4y2 + 10y - 35.
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DIVISION AGLORITHM:

We know that 1f a number 1s divided by another number, then
Dividend = Divisor = Quotient + Remainder

Similarly, if a polynomual 1s divided by another polynomial, then
Dividend = Divisor = Quotient + Remainder

This 1s generally known as the division algorithm.

Ex.95 What must be subtracted from 8x* + 14x? — 2x2 + 7x — 8 so that the resulting polynomial is
exactly divisible by 4x2 + 3x - 2.

Sol. We know that
Dividend = Quotient = Divisor + Remainder
= Dividend — Remainder = Quotient = Divisor

Clearly, R.H.S of the above result 1s divisble by the divisor. Therefore, L.H.S. 1s also divisible by
the divisor. Thus, if we subtract remainder from the dividend, then it will be exactly divisible by

the divisior.
Dividing 8x* + 14x* - 22 + Tx =8 by 4x> + 3x - 2, we get
2x'+2x— 1
A+ 3x—2| B+ 14—+ Tx— 8
B+ 6 —dx’

'+ 2+ Tx—8

Bx'+ 61— dx

— -

—4x'+ 11x—%
—4x —3x+2
+ 4+ -
14x — 10

. Quotient = 2x2 + 2x — 1 and, Remainder = 14x — 10
Thus, ifwe subtract the remainder 14x — 10 from x4+ 14x3 - 2x2 + 7x - 8. it will be divisible

by 4x2 + 3x = 2
Ex.96  Find the values of a and b so that x* + x3 + 8x2 + ax + b is divisible by x2 + 1.
Sol. Ifx*+x® +8x2+ax+bis exactly divisible by x? + 1, then the remainder should be zero.

On dividing, we get

2 ,
xr+x+7

Yl 8 rax+b

x + X

xf—'.-’x"—ax-i-h

X +x
Ix +x(a—1)+b
T +7

xfa—-1)+b-7

- Quotient = x2 + x + 7 and,
Remainder=x(a—- 1)+ b -7
Now, Remainder = 0
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= x(a-1)+(Mb-=-7)=0
= xa-1)+b-7)=0x+10
= a-1=0andb-7=0

[Comparing coeflicients of x and constant terms] = a=landb=7
Ex.97  Divide x* - x3 + x2 + 5 by (x + 1) and write the quotient and remainder.
Sol. We have,

ol rs=xx+ D2 x + 1)
+Ix(x+1)=3(x+1)+8

=(x+1D)3-2x3+3x-3)+8

Hence, Quotient = x> — 2x2 + 3x — 3 and, Remainder = 8.

Ex.98 Divide 12x° — 8x2 - 6x + 10 by (3x = 2). Also, write the quotient and the remainder.
Sol. We have,
12x3 — 8x2 - 6x + 10
42 (3x-2)-2(3x-2)+6
4x2 (3x-2)-23x-2)} + 6
=(3x-2)(4x2-2)+6
Hence, Quotient = 4x2 -2 and, Remainder = 6.

Il

Ex.99 Divide 6x3 — x2 — 10x — 3 by (2x - 3).

Sol. We have,
6x3 —x2-10x -3
=3x2 (2x -3 +4x (2x=-3N-12x-3)-6
=0B3x2(2x -3+ (2x-3)-1(2x-3)} -6
=(2x-3)GBx2+4x-1)-6
Hence, Quotient = 3x2 + 4x — 1 and, Remainder = — 6.

Division of Polynomials by using Factorization

Ex.100Divide:
(i) 352> + 32a— 99 by 7a— 9
(i) ax2 + (b +ac)x + be by x + ¢
Sol. (1) We have,
35a + 32a - 99
= 3532 + 77a — 45a - 99
Ja(Sa+ 1) -9 (Sa+11)=(5a+11)(Ta-9)
A1)
o (35a2 +32a - 99) = (7Ta - 9)

35a’ +32a-99
Ta—9

(5a+11)(7Ta—9) a0
= T 5a + 11 [Using (1)]

[Just as numbers, we cancel common factor { 7a — ‘}]}

in numerator and denominator
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(1) We have,
ax? + (b + ac)x + be
= (ax? + bx) + (acx + be)
=x(ax+b)+c(ax +b)=(ax + b) (x +c) ...1)
£ [&xj+{b+aﬂ}x+hu) +(x + ¢)

ax’ +ib+ac)x+be

(x+c)

(ax+bHx+c) : ;
=) [Using (1)]
Cancelling common factor (x + ¢)
=ax +b : :
in numerator and denominator

Ex.101Divide: a'2 + a®b% + b!2 by a® — a’b3 + b6
Sol. We have,
alZ + abpt + pl2
= 312 + 236h% + K12 — 560
[Adding and subtracting a®h®]
= (a® + b%)2 — (a%b3)?
= (a% + b% - a%b?) (a + b® + a’b?)
= (a® — a’b3 + bb) (af — a’b? + b9 _(i)
a'? +a%?® +b'
©oat—a'b +bf
(a® —a'b® +b°)a® +a’b’ +b%)
(a® —a’h’ +b%)
= a% + a3h? + Ko
[Cancelling a® — a’b? + b® from NF and D']
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Q.1

0.2

03

Q.4

Q.5

Q.6

Q.7

0.8

0.9

Q.10

EXERCISE - 1

Add the following algebraic expressions:

2 2 3 4 2 2
y LA S S ¥ X
3 3 2 3 3 2
5}-‘3

2 5
+ 3}a + 3}; + r
Subtract : [—2y1+-;-3'—3} from 7y — 2y + 10,
Subtract: %xzy - %y = %xzyz from %xzyz = %x}fz - Exzy.

3

Find the volume of the rectangular boxes with following length, breadth and height :

Length  Breadth Height
(1) 2ax iby S5cz
(i) m2n n2p p’m
(i) 2q 4q 8q°

Find each of the following products:
(1) (=2x2) = (Ta2xT) = (6ax7)
(ii) (4521) x (3s3%) x (2st?) x (=2)

Multiply - %xy’ by gxzy and verify your result forx =2 and y = 1.

Find the product of — 5x%y , - %xyz?_,

8 L —l 1 = = =
15 Xyz and ] Verify the result whenx =1 y=2and y = q.

7 1
Find the product of Eszt and s + t. Verify the result for s = 2 and t = 5.

Find the following products:
(i) 100x = (0.01x* - 0.01x2)

b
(11) 121.5ab = [ﬂc’rﬁ]
(111) 0.1a = (0.01a = 0.001b)
Add:

(i) 5m(3 — m) and 6m? — 13m
(ii) 4y(3y2 + Sy — 7) and 2(y® — 4y2 + 5)
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Q.11

0.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

0.20

Q.21

Q.22

(1) Subtract: 3/ (/ = 4m + 5n) from

4/ (10n = 3m + 2/)

() Subtract : 3a(a+b+c¢)2b(a+b+ )

from 4e(-a + b + ¢)

1)

Multiply (é—x -3 and (5x2 - 4y?)

4

Multiply (3x2 + y2) by (x2 + 2y2).

Multiply: {2m + (-n)} by {-3m + (-5)}

2
Find the product of [F*FFz]and (Ty - },rz) and verify the result for y = 3.

Simplify the following:

(i) %[6}13 + 15y2) (6x2 - 15y2)
(ii) 9xH(2x3 — 5x4) x 5x6 (x¥ - 3x2)

Multiply: (2x2 —4x + 5) by (x2 +3x - 7)

Find the product of the following binomials:
(1) (6x7 - 7y%) (6x% - Ty?)

o0 (325 (2

Find the product of the following binomials:

0 (2 -3)
(11) {23 +%] [23—%}

(i) (a2 + b?) (a2 + b?)
{iv)(-a+c)(-a-c)

1 1 1
If x+— =9 and x2 +73= 53, find the value of x ——.

If x +y=12and xy = 14, find the value of

Simplify the following products:
ME2+x+DxZ=-x+1)
(i) (x2+2x+2)(x2-2x+2)
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Q.23

0.24

Q.25

0.26

Q.27

0.28

Q.29

Q.30

0.31

Q.32

Simplify the following by using: (a + b) (a=b) = a2 = b2,
(i) 68 x 72 (ii) 101 x 99
(iii) 67 = 73 (iv) 1282 - 772

Find the greatest common factor of the monomuals ﬁx?’azhzc, 8xZab3c? and 12abicl.

Factorize:
(i) 1223y* + 16x%y° — 4x’y?
(ii) 18a°b? + 36ab? — 24a’b’

Factorize:

M) (x+y2x +3y)-2x+3y)-(x+y)(x+ 1)
(i) (x + y) (2a + b) — 3x — 2y) (2a + b)

Factorize :
(i) x2+xy+8x+8y
() 15xy—-6x+ 10y -4
(1) Im — Imn

Factorize:
(i) a2 + 2a +ab + 2b
(ii) x2 - xz + xy - xz

Factorize each of the following expressions:
(ia>-b+ab-a
(11) xy — ab + bx — ay
(iii) 6ab — b + 12ac - 2bc
{iv)ala+h —-c)-bc
(v) a’x? + 4.[:-1;12 +3)x +a
(vi) 3ax — 6ay — 8by + 4bx
Factorize:
(i) x* = 2x%y + 3xy? - 6y°
(ii) 6ab — b2 + 12ac — 2be

Factorize :
(i) x* — y* (i) 16x* - 81
(iii) x* = (y + 2)* (iv) 2x = 32x3
(v) 3a% — 48b* (vi) 81x4 - 121x2

Factorize each of the following algebraic expressions:
(1) 16(2x — 1) - 2522
(ii) 4a% — 9b% — 2b — 3b
(iii) x2 — 4x + 4y — y°
(iv) 3 - 12 (a - b)2
(V) x(x+2)-yly+2z)
(vijaZ-b2-a-b
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Q.33

0.34

Q.35

0.36

Q.37
Q.38

0.39

Q.40

Q.41

0.42

.43

Q.44

Q.45

Q.46

Factorize :
(i) 4x2 - dxy + y2 — 922
(iiy 16 — x2 — 2xy — 2
(i) x4 - (x - 2)4

Factorize :
(i) 4(x + y)? = 28y (x +y) + 49y
(ii) (2a + 3b)? + 2(2a + 3b) (2a — 3b) + (2a — 3b)?

Factorize each of the following expressions:
(1) 9x2- 4y?
(ii) 36x% — 12x + 1 — 25y°
(iii) a2 = 1 + 2x - x2

Factorize:
(i) 9 — a® + 2a3p3 - bo
(ii) x16 — y16 + x5 + 8
Factorzie: (2x + 3y)® - 5(2x + 3y) - 14

Factorize: 3m?2 + 24m + 36

Divide:
(1) 6x*yz — 3xyiz + 8x2yz* by 2xyz

i 2 4 1 1
(11) Eﬂzhjﬂz + Eab2c3 - Eah3c2 by Eah-::

Divide the polynomial 2x% + 8x + 7x2 +4x + 3 by x + 3.

Divide 10x* + 17x® — 62x* + 30x — 3 by

2%+ Tx ~- 1

Divide 3y® + 6y* + 6y° + Ty? + 8y + 9 by 3y3 + 1 and verify that

Dividend = Divisor = Quotient + Remainder

Divide 16x* + 12x3 — 10x2 + 8x + 20 by 4x — 3. Also, write the quotient and remainder.

Divide 8y? — 6y2 + 4y — 1 by 4y + 2. Also, write the quotient and the remainder.

Divide: a*—b*bya—b

Divide: x4 + x2ay2b + 4y4b py y2a + xayb 4 2b
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ANSWERS (EX. -1)

23

Sol.1 T

19 25
+EF+2Y2+ g‘f’

i

5
Sol2 9y’ - Zy+ 13

41 5 9. 3% 4
[ —x2y; — =X Y =AY — —
Sol.3 X YZ— XY= X Y

Sol.4 (i) 30 abexyz (i) m’nip?  (iii) 64q°®

Sol.5 (i) — 84x 1437 (11) — 48s%% (iii) 1000x14y!!

8 3
Sol.6 T
7
4
Sol.7 ——x'y'z*
g9
7 7
Sol.8 — +—g2t2
2 2

Sol.9 (i) x3 — x3
(ii) 121.5a%bc + 12.15ab?
(iii) 0.001a2 + 0.0001ab
Sol.10 (i) 2m + m?

Sol.11 (i) 25/n + 5/2
(ii) —=Tac + 6bc + 4¢2 — 3a? — ab — 2b2

4 , 5 5
Sol.12 X3 - re e i y

Sol.13 3x* + Tx%y? + 2¢*

2
SoL15 7y + y¥ — =y

Sol.16 (i) 12x4 = 75y*
(ii) —225x 1% + 90x!7 + 675x !0 — 270x 13

Sol17 2x4 + 2x3 — 21x2 + 43x - 35

SoL18 (i) 36x* — 842y2 + 49v* (i) %xd -%+%y3
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Vot _ 2o o 3 2
Sol.19 (i) =x* - =y (W) 4a” - <3
(iii) b* — a* (iv) a2 — ¢2

Sol.20 £ 5

Sol.21 116 Sol22 (i) x*+x2+ 1, (i) x*-2x2+4
Sol.23 (i) 4896 (i) 9999 (iii) 4891 (iv) 10455

Sol26 (1) (x +y) (x + 3y - 1) (1) (-2x +3y)(2a + b)
Sol.28 (1) (a+2)(a+b) (11) (x +y) (x = 2)

Sol.29 (1) (a+b)(a-1) (n) (y+b)(x-a)
(i) (b+2¢) (ba-b) (ivi(a+b)(a—-c)
(V) (x +a) (ax2+ 1) (vi) (3a + 4b) (x - 2y)
Sol.30 (i) (x - 2y) (x2 +3y?)  (ii) (6a—b)b + 2¢)
Sol31 (i) (x — y)(x +y) (x* + ¥
(i) 2x -=3) 2x + 3) 4x2 + 9)
(i) (x =y —2) (x + y+ 2) {x2+ (y+ 2)?)
(iv) 2x (1 +4x3) (1 = 2x) (1 + 2x)
(v) 3(a = 2b) (a + 2b) (a2 + 4b?)
(vi) x2 (9x — 11) (9x + 11)
Sol32 (i) (8x — 5z - 4) (8x + 5z - 4)
(i) (2a + 3b) (2a—-3b - 1)
(1i1) (x = y) (x + y - 4)
(iv) 3(1 + 2a — 2b) (1 — 2a + 2b)
VM x-y)(x+y+z)
(vi)(a+b) {(a-b)-1}
Sol.33 (1) 2x =y + 32) (2x — y = 32)
() (4+x+y)d-x-y)
(iii) (2x2 = 2xz + 2%) (2x - 2)z

Sol.34 (i) (2x — 5y)? (i) 16a2
Sol.35 (i) (3x + 2y) (3x - 2y)
(ii) (6x — S5y — 1) (6x + Sy — 1)
fm{fa—-1+x)(a+1-x)
Sol36 () (a* - b*+3) (-al+ b3+ 3)
(i) B+ ) (xB=yB+ 1)
(my{p+gq-a+b){(p+tgq+ra-b+1)
Sol37 (2x + 3y - 7) (2x + 3y + 2)

Sol.38 3(m +2) (m + 6)
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Sol.39 (i) 3x3 — 2v* + 4x23

2. 4

oy 8 8.2 2.9
(11} EHbL - Eh{' - Sh c
Sold0 (x +3) (23 +2x2+x+ 1)

Sol41 (2x2 + Tx — 1) (5%% — 9x + 3)

i 2es2| 1
Sold4 (4y + 2) [4 S =5

Sol45 (a + b)(a® + b?)

Sol.46 x22 — xayb + y2b
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Q.1

Q.2

0.3

Q.4

Q.5

Q.6

Q.7

0.8

Q.9

Q.10

Q.11

EXERCISE -2

1 1
If [x 1'-—] = 3, then [12 +—3] 15 equal to -
x X

W5 ®5% ©7 DI

X

A7 BY-7 ()9 (D)-9

If ("“I'] =1 then [4xl+j“) is equal to -
L 2 x°

1 1
If {““‘J = 4. then ["4+F] is equal to -

(A) 196 (B) 194 (C) 192 (D) 190

If [H%] = [, then the value of (x3+%] is-
(A)O (B) 343

©35 -1 D33+

Ir [“ﬂ = 2. then [Ns f;]';] 15 equal to -
(A)ed (ByYl4 (O)8 (D)2

5 1 | By
If {1'+ 13] = 102, the value of [x —';] 15 -
(A) 8 (B)10 (C)12 (D) 13

1 1
If [x“+—4] = 322, the value of [x —;] is -

X

(A)4 (B)6 (O)8 (D)3+2

1 1
If (13+x—3J = 52 the value of {H;] 15 -

N

(A)4 (B3 (O)6 (D)13

If [f—:—]] = 14, the value of [x—%] is -
(A) 5 B4 ()3 (D2

X

If x 15 an integer such that {x+-}~} = {-I;], then the value nf'[

W4 ®F ©5 M7

x3

(A) 125 (B) 140 (C) 155 (D) 170

' 1 !
If [x" +—4]= 727, the value of [ ? ——] is
X W
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3 i .
Q12 If [h—ﬂ = 5. the value of [uz%] is -

X

(A)25 (B)30 (C)35 (D)49

|
Q.13 If [1 +;} = 3, the value of [x“ +]—ﬁ] i8 =
X

(A) 927 (B) 414 (C) 364 (D) 322

Q.14 If2 -4t + 1 =0, then the value of [H +]—3]is—
t

(A)44 (B)48 (C)52 (D) o4

Q.15 Ifx +y=7and xy = 12, the value of (x2 + y?) is -
(A)25 (By29 (C)37 (D)49

Q.16 Ifx +y=5and xy = 6, the value of (x? + y?) is-
(A)91 (B) 133 (C) 217 (D) 343

Q.17 Ifx +y =235 and xy = 6, the value of (x3 - :-,r3] 15-
(A)-19 (B)19 (C)-63 (D)63

Q.18 If x!3 + yl3 + 2153 = 0, then -
(A)x+y+2=0(B)(x+y+2) =27 xyz

(C)x +y+2z=3xyz M)} +y?+23=0
Q.19 Ifa+b+c=0,then (a° +b* + ¢?) is equal to-

(A)O (B) abe

(C) 3abc (D) (ab + be + ca)

R S
a7 b p ;
Q.20 Ifa+b+c¢=0,then the value of [EJfE*I] 15 -

(A)r (B0 (©)-1 (D)3
Q21 Ifx+y+z=9& xy+yz+zx =23, then the value of (x? + yv* + 23 - 3xyz) is -
(A) 108 (B) 207 (C) 669 (D) 729

. %
Q22 If =

(A)5 (B)2 (©O)0 (D)3
.23 Ir3*- 3%1 = 18 then the value of x* is -

(A)3 (B)8 (C)27 (D)2l16
Q.24 1f2*- 2% = 16, then the value of x? is -

(A)4 (B)9 (C)16 (D)25

= 1, then x is equal to -

(x+y)* —(x—y)*
K y— X}fz

Q.25 If x and y are non-zero rational unequal numbers, then 15 equal to -

2

-y

= O 2. (i
Xy -y x—y
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0.26

Q.27

Q.28

Q.29

0.30

Q.31

0.32

Q.33

Q.34

Q.35

If > = -
(b—ci{b+c—2a) (c—a)ic+a—2h)

£
- (a—bMa+b-2¢)"
(Aya+b+e (B) a2 + b2 + ¢2
(C) 0 (D) indeterminate

the value of (x + y +2) 18-

a b _(E_'_E] i
Lelgug—x_y_lf[x—y}— LT3 |, then X is equal to -

a+b a+h
(A) = (B) =
(C) i (D) None of these

a

If (x — 2) is a factor of (x2 + 3gx — 2q), then the value of g 1s -
(A) 2 B)-2 (O)1 (D) -1

If x* + 6x2 + 4x + k is exactly divisible by (x + 2), then the value of k is -

(A)6 (B)-7 (C)-8 (D)-10

Let fix) = x® — 6x2 + 11x — 6. Then, which one of the following is not factor of f{x) ?

(A)x-1(Byx-2 ()X 3 D)x-3
The polynomial (x* — 5% + 5x2 — 10x + 24) has a factor as -
(A)x+4 (Byx -2

(C)x+2 (D) None of these

Which of the following statements are correct ?

l. x + 3 is a factor of x3 + 2x2+ 3x + 18

2. x+2isafactorof x3 +2x2 - x -2

3.x+ 1isa factor of x> + x* — 4x — 4

4. x -2 isa factor of 2x> - 3x + 4

(A) 2,3, 4 (B) 1,3, 4

() 1,2, 4 () 1,23

(x27 — x25 + x13 _ 1) is divisible by -

(A)both{x - 1) & (x+ 1)

(B) (x = 1) but not by (x + 1)

(C) (x + 1) but not by (x = 1)

(D) neither (x — 1l)nor(x + 1)

Value of k for which (x - 1)
(x? k) is -

A)y-1 B)1 ()8 (D)-8

The factors of (Ex3 - 2?y3} are -

(A) (2x - 3y) (4x2 + 9y? — 6xy)

(B) (2x - 3y) (4x2 + 9y2 + 6xy)

(C) (2x — 3y) (4x2 — 9y2 — 6xy)

15

a

factor

of
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0.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

(D) (2x = 3y) (4x2 = 9y2 + 6xy)

The factors of (x° + 33 +2x2 — 23,'3} are -
(A) (x +y) (x2+ y2 + xy + 2x = 2y)

(B) (x +y) (x> + y? - xy + 2x -2y)

(©) (x+y) (x> +y* + 2x - 2y)

(D) None of these

The factors of (x* — 5x2 + 8x — 4) are -
A)(x+2)(x=-2)(x-1)
B)(x+1)(x+2)(x-2)

(€) (x-2)% (x- 1)

D) (x-2)* (x +1)

The factors of (x* + 4) are -

(A) (x2+2)?

(B) (x2+2) (x2-2)
CO)(x2+2x+2)(x2-2x+2)

(D) None of these

(x +y)° — (x — y)° can be factorized as -
(A)2y3x2+y?)  (B) 2x (3% + %)

(C) 2y (3y2 + x2) (D) 2x (x2 + 3y?)

The factors of (x* + 8y?) are -

(A) (x +2y) (x2 = 2xy + 4y?)

(B) (x + 2y) (x* + 2xy + 4y%)

(C) (x +2y) (x - 2y)?

(D) (x +2y)*

If (x + 2) and (x — 1) are the factors of

n are-
(AAm=5n=-3
(Chm=7 n=-=18

(B)m=17,n=-8
(D)m=23 n=-19

(x3 + 10x2 + mx + n), the values of m and

On dividing (x3 —6x+7) by (x + 1), the remainder is -

(A)2 (B)12 (©)0 (D)7

If (x3 — 9x2 + 12x — 14) is divided by (x — 3), the remainder is -

(A)184 (B)56 (C)2 (D)1

When (x"‘ - 3x? + 2x2
{x = 2), the remainder 1s -
A3 @®-3 ©)2 (DO

5x o+ 7) 15 divided by

If 5x3 + 5x% — 6x + 9 is divided by (x + 3), the remainder is -

(A) 135 (B)-135(C) 63 (D) -63

If (x!1 + 1) is divided by (x + 1), the remainder is -

(A)O (B)2 ()11 (D)I12
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Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

0.63

Q.64

Q.65

The factors of (x2 — 1 — 2a — a2) are -
(AJ(x=a+1)(x=-a-=1)
(By(x+a-1((x-a+1)
(C)(x+a+1)(x-a-1)

(D) None of these

The factors of (x2 — 8x — 20) are -

(A) (x + 10) (x = 2) (B) (x - 10) (x + 2)
(C)(x=35)(x+4)D)(x+5)(x-4)

The factors of (x2 — xy — 72y?) are -

(A) (x = 8y) (x + 9y) (B) (x — 9y) (x + By)
(C) (x = y) (x + 72¥) (D) (x = 6y) (x + 12y)
The factors of (xZ — 11xy — 60y?) are -

(A) (x + 15y) (x — 4y)

(B) (x = 15y) (x + 4y)

(C) (I5x +y) (4x — y)

{D) None of these

The factors of (x* + x2 + 25) are -
(A) (x2 +5 +3x) (x2 + 5 - 3x)
B)(x2+3x+5)(x2+3x-5)

O x2+x+5x-x+5)

(D) None of these

The factors of (x* — Tx2y2 + y*) are -
(A) (x2 + y2 = 3xy) (x2 + y2 + 3xy)
(B) (x? - y? = 3xy) (x* — y? + 3xy)
(© x2-3xy+y) (2 =3xy-y?)
(D) None of these

The factors of (x2 + 4y + 4y — 4xy — 2x — 8) are-
(A)(x—-2y-4) (x -2y + 2)
B)(x-y+2)(x—4y-4)
C)(x+2y-4)(x +2y +2)

(D) Mone of these

The factors of (x> + Xy ulyz} are -

(A) (x=2y) (x +y) (B) (x +2y) (x - y)
(C) (x = 2y) (x = y) (D) (x +2y) (x +y)
The factors of (x* — x%y — xy? + y?) are -

(A) (x +y) (* +y2 - xy)

(B) (x +y) (x> + ¥ + xy)

(©) (x+y)* (x-y)

(D) (x = y)* . (x +y)
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Q.66 The factors of (216x° = 64y?) are -
(A) 8(3x — 2y) (9x2 + 4y2 - 6xy)
(B) 8(3x — 2y) (9x2 — 4y2 — 6xy)
(C) 8(3x = 2y) (9x2 + 4y?)
(D) 8(3x — 2y) (9x? + 4y + 6xy)
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ANSWER KEY

2|3 ]4]5]6 8 | o frofanaz]izfrafisfief17f1s]19]20
clBla]D Alalnlc|B|lc]p]clalc]|B|B|C]|D
22 |23 2425|2627 2829|3031 |32]33]|34]35]|36]37]38]39]40
plc|plc|lc|op]|plc]lc|B|p|B]|B]B|B|lC|]C|A]A
42 |43 |44 ]as]|a6| 4748495051 |52]53]54]|55]56]57]58]359]60
Bla]lB]pla]lclclc|lc]B]B]BlA]D|D|[C|[B]|B]|B
62|63 ]| 64]65] 66

AlalB]|D]|D
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HINTS & SOLUTION -1

Sol.1 Required sum

2y _sy? LSy

=2+
3 3 2

[ 5]

o
- t5+5]};3
_[3U—E{J+IE 4-3+18 —5+2+9
s )T s YH—3 Y

" ['“'“Hﬂ

=—|2~§ +—1—?-y+2y2+—y

Sol.2 The required difference is given by
(7y? = 2y + 10) - [—Ef%y—B]
=72 -2y + 10+ 22~ Zy+3
=72+ 22 -2y Sy +10+3
[Grouping like terms]

=(7+2)yr+ [—E—é]y + 13

=9y2 ~ 2y+ 13

Sol3 We have,

g Ko B [3 2ty Lo
=X ¥Y&Z——X¥Z X — =3 "f'.ﬂ
g AR s G B e e

R 3 s 2 3, 4

= ST XYyZ- oXyz 3xvuzxv-5y
|
+ =x"yz
3

-t A G EO L X S
s YT IR RTINS TY - 3N

4
5 Y



Page 58

[Grouping like terms]

12 1 2 3 3 4
= | —+—| w2y i g D
[5+3Jx yz+[3 2]:{}-’ XYz - Y
o Do A A
sX YT YT s Y
Sol4 We know that the volume of a rectangular box 1s given by

Volume = Length = Breadth = Height
(1) Volume = 2ax = 3by x 5 cz
=(2 =3 x5)x (ax = by x ¢c2)

= 30 abcxyz
(ii) Volume = m?n = nzp % pzm o~ m2+1n1+2p!+3
= m’n’p?
(iii) Volume = 2q x 4q2 = 8q° = (2 x 4 x §)q! 2"
= 54{.1'5‘

Sol.5 (1) We have,

(-2x2) = (Ta2x7) = (6ax3)
= (-2 x ?xnﬁ]x{xzxx?xxf'xalxas}
= _R4x2tTH5,2+5 — _ga. 14,7

(u) We have,
(4s2t) = (3s3t%) = (2st?) x (-2)
={4:~<3x2xﬁz]x(szxgixsx1xljxt4]
- 43521-3+11I1-3+4 a 485‘513

(1) We have,
(5x%) x (=10xy*) x (=2x°%y®) x (10xy)
=(5%x =10 x=2 x 10) x (x0 x x x x6 x x

s )A * yﬁ v }.r]

= mﬂ{]xﬁ*l+ﬁ+1y4+ﬁ+l = ]{]{}Dxl‘ly“

Sol.6 We have,
4 (T 4 6
(-39 <(35)={- 523 xtex oy <)

=_8 2 nExﬂ’y‘
T T

Verification: For x =2 and y = 1, we have

=L lafa)
LHS. = |-7% |x| =y

4 3 6 2 .| 8 24 64
e a2
and,

RHS = —%x“’yd = -% x 23 x (1) = _E;_

Hence, for x = 2 and y = 1, we have LHS. =RHS.
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Sol.7 We have,

oot (3 ()« (4

s

2 B 1
= G e 2
‘[ e T J"(x XX XX XYxY

xzxz‘?}

Verification : For x = 1, y = 2 and z = 3, we have

2 p

LHS. =(-5= (1]2 x 2) x [—-3")('2‘:{2}_}(3]
x[%?‘lxzxﬁ}l]x{—%x}]

= {..5){[xg]x(—éxlxﬂ'l-h:}]x{%xlxlx?]}.; [—%]

= (-10) x (-8) x[?] < (—%] = 576
4 4 4
and,R_H_S_=E>¢{I]‘4><2"'><3 = 5% 1x16x 8l

= -576
. LHS =RHS.

Sol.8 We have,

3

757t

7 7 7 7
— 2 2 = k] 242
x =+ = = WG — W = — + -
(s+1) 2E'.IS 2slt Jst 23I
o 1
Verification: When s = 3 and t = 5, we have

T
LHS. = =57t = (s + 1)

2
2
T 01 |
= {52[5] 3{5} e [E+5J
. [leg}x.u = 35,1, 385
2 4 8 2 16

T 3 T 3
R H.S. —5t4+ —5t
2 2

7 1 7 1 35 175
= — X — X 4= x — = = —4—
2 8 3 2 4 25 16 g
35+ 350 ” 385
16 16

. LHS. =RHS.
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= —4ac + 4bec + 4¢2 — {3a + ab + 3ac + 2b? —2be!
= —dac + 4bc + 4¢2 - 3a2 — ab - 3ac — 2b? + 2he
= _Jac + 6bc + 4¢2 — 3a2 — ab — 2b?

Sol.12 We have,
1. 1)
[? G (5x% - 4y?)

= %x x (5x2 - 4y2) — -}y x (5x2 — 4y?)

I 1 I 1
$X X 5x2 - 3% 4y? - =Y x5x2 +Ey><41.r2

4 2 52
3 3
¥ — =X — +

So0l.13 Column method:
We have,
3x? +:|.-'2
5 x1+2}'2

3xt +x%y? Multiplying 3x” + y* by x*
+6x 2yt +2y* Multiplying 3x + y* by 2y°

Ixt +7x2y? 294 Adding the like terms
Hornzontal Method:
We have,
(x2+y?) (x* +2y9)

=3x2 x (2 4 2y) + 3 (62 + 2y7)
=3x2 x x? +3x2 % 2y1+y2 x xz+y2x2y2
= 3x?4 + 6x2y2 + x2y2 + 2y
=3x% + Tx2y2 + 294

Sol.14 Honzontal Method:
We have,
2Zm + (-n)} x {-3m + (=5)}
=(2m —n) x (-3m - 3)
=2m x (-3m - 5)-n x (-3m - 5)
=—6m? — 10m + 3mn + 5n
Column method:
We have,
2Zm+(-n)=2m-nand - 3m+ (-5)=-3Im -5
2m—n

*x —3Im-5

—6m” +3mn Multiplying 2m—nby—3m
—10m+5n Multiplying 2Zm —nby—35

—6m® +3mn—10m+5n  Addingthe like terms
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Sol.15 We have,
2
[!H'"F ) x (Ty = y°)
=y x(Iy-y)+ z¥’x (Iy-y)
=yx Ty - :u'x:-r’!+£3""73" 77 “xy?
=72 -y 2y - 3o

='}y2+y3-~ %}rd

Verification: When y = 3, we have

LHS. [y+ 2y J x (Ty - y2)

{3+_x{3] J x (7T =3 - (3)2]

[3+ xQJ x (21-9)

[ . ] [2';'3];( 12

468
coet 3

RHS. = ?yz 1y = %}“‘

=7 (32 + (3% = ':}x(?']d

2
=?x9+2?"?’<8[

162 162 630-162
=63+ 27 - — SR = ==

~ LHS =RHS.
Sol.16 (1) We have,
1
$(6x2 + 15y%) (6x - 15y%)
T
_ {EK[{\}:'+153"_}} x (6x% — 15y7)

By using associativity
of multiplication
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= Exax?— +%x15}r1] e (ﬁxz - ]513'2}

[ By using dish-i]:ruti'.rit_l,rnf:|
multiplication over addtion
= (2x2 + 5y?) x (6x% - 15y%)
= 2x2 x (6x2 — 15y%) + 5y2 x (6x2 — 15y%)
= 2x2 x 6x2 - 2x2 x 5y2 + 15y x 6x2 — 5y2 x 152
= 12x* - 30x2y? + 30x2y? - 75¢4
=1 2%* — 75y}
() We have,
9x4(2x3 - 5x%) % 5x6 (x* - 3x2)
= 9x4 x (2x3 - 5x%) x:5x5 = (x* - 3x2)
= 19x4 x (2x7 — 5x%)) = {5x0 (x4 — 3x%))
[E}' using amui&tivity:|
of multiplication
= (9x4 x 2x3 — 9x% x 5x%) x (5xb x x? - 5x0 x 3x2)
= 18x7 (5% =15x%) — 45x3(5x10 - 15x%)
= 18x7 = 5x!0 - 18x7 x 15x8 — 45x% x 5x10
+ 45x® = 15x8
=90x!7 - 270x!5 — 225x18 + g75x 16
=-225x!8 + 90x!7 + 675x16 — 270x!°

So0l.17 Horzontal method:
We have,
(2x2 —4x +5) x (x2+3x - 7)
=2x2(x2+3x-T)-4x(x2+3x-7)
+ 52+ 3x-7)
= (2x* + 6x? — 14x?) + (4x7 = 12x2 + 28%)
+ (5x2 + 15x - 35)
=2x% + 6xF — 4x3 - 14x2 - 12x2 + 5x2 + 28x

+ 15x - 35
=2x*+ 2x3 - 21x2 + 43x - 35
Column Method:
We have,
x? —dx+5
¥ xT+3x-7
2xt -4y +5x7 Multiplying 2x% - 4x + 5 by x?

+6x’ —12x7 +15x Multiplying 2x” — 4x + 5 by — 3x
~14x" +28x - 35 Multiplying 2x” -d4x + 5 by-7

'+ 207 —21x7 +43x - 35 Addingtheliketerms

= (18x7 — 45x8) = (5x10 - 15x%)
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Sol.18 (1) We have,
(6x2 - 7y?) (6> ~Ty%)
= {622 = ?FZ}E [ aa= 32]
= (6x2)? — 2x6x2 x Ty + (Ty?)?
=36x* — 847y + 49y*

Sol.19 () We have,
-4 N
4 67 \3 g=

() - )

[Using : (a + b) (a — b) = a> — b?]

9 ) 25 ;.
= —X =" _}.-
16 36
{u) We have,

o

= (2a)? - E] [Using: (a + b) (a - b) = a2 — b?]

9
o
(m) We have,
{32 4 bZ] (-—-32 oL hZ}
= (@ + 1) {~(a® b))
=~ +b?) @’ - b))
=-{@)? - ¥ )= 3 = Bhm— a* + b
=pd = 5t

= 4a’ -

(1v) We have,
(-a+c)(-a-c)
= {Ha-c)} {Ha+c)}

=fa-c)(a+c)=al-¢?

Sol.20 We have,

[x+l]_ + [x—l]_ =x2+2 xxx -I--+[l]_
X 4 x ix

2
1 1
+x2-2xxx —+[—]

x %1
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1
Putting the values of x + %and x2 + 2 wve get
2 1Y’
-+ B | =2x53
X
1 2
=81 + [x—;] = 106

- [x—l} = 106 - 81

X

Sol.21 We have,
(x+y)P =x>+y + 2xy
Putting the values of x + y and xy, we otbain
122=x2+y2+2x 14
= 144 =x2 + y2 + 28
= 144 — 28 = x2 + y?
= x2+y2 =116

S0l.22 (i) We have,
xK+x+DE2-x+1)
{2+ 1) +x} {(x2+1)-x}
={KE+ 1}2‘_}(2
=xt+2x? +1-x
=x*+x2+1

(n) We have,
o+ 2x+2)(x2=2x +2)
= {(x2+2)+ 2x) {(x2+2)-2x)
=(x2+2)% - (2x)?
=x*+ 2x2 + 4 - 4x2
=xt-2x2+4

2
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S0l.23 (1) We have,

68+ 72
2
So, we express 68 and 72 n terms of 70.
68 xT2=(70-2) = (70 + 2)
= (70)2 = 22 = 4900 - 4 = 4896
{u) We have,
101+ 99
2
So, we express 101 and 99 in terms of 100.
101 x 99 = (100 + 1) = (100 — 1) = (100)% - 12
= 10000 - 1 = 9999
() We have,
67+ 73
2
So, we express 67 and 73 n terms of 70.
67 x T3 = (70 - 3) x (70 + 3) = (70)2 - (3)
= 4900-9 = 4891
(1v) We have,
1282072 = (128 + 77) % (128 = 77)
=205 x 51 = 10455

=70

= 100

=70

Sol.24 The numerical coeflicients of the given monomuials are 6, 8 and 12.
The greatest common factor of 6, 8 and 12 is 2.
The common literals appearing in the given monomuials are a, b and ¢.
The smallest power of “a’ in the three monomials = 1
The smallest power of ‘b’ in the three monomials =2
The smallest power of “c’ in the three monomials = 1
The monomial of common literals with smallest powers = albZc! = ab%e
Hence, the greatest common factor = 2ab2c.

Sol.25 (i) The greatest common factor of the terms 12x3y* 16x%y° and 4x°y? of the expression
12x3y4 + 16x2y° — dx5y? is 4x2y?.
Also, we can write
12x3y4 = dx2y? x 3xy2, 16x2y° = d4x2y? x 4y? and, 4x5y? = 4x2y? x 3
s 1263y + 16x 2y — axSy? = Ax2y? x 3xy? + dx2y? x dx2y? x 4y — dx2y? x x3
4x2y? (3xy? + 4y° - xP)
(1) We have,
18a°b? + 36ab* - 242’3
The greatest common factor of the terms 18a°b2, 36ab* and 24a2b2 is 6ab2.
Also, we can write 18a°h? = Gab® = 332,
36ab* = 6ab? x 6b’
and, 24a?b? = 6ab? x 4ab
18a’b? + 36ab® - 2423
= 6ab® x 3a’ + 6ab? x 6b? — 6ab? = 4ab
= 6ab?(3aZ + 6b2 — 4ab)
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Sol.26 We have,
1) x+y)(2x+3y)-(x+y)(x+1)
=(x+yY)(2x+3y)=(x+ 1)

[Taking (x + v) common]
=(x+y)(2x+3y-x-1)
=(x+y)(x+3y=1)
=@ty xt3y-1)

i (x+y)(2a+b) - (3x - 2y) (2a + b)
= {(x +y) - (3x - 2y)} (2a +b)

[Taking (2a + b) common]
=(x+y-3x+2y)(2a+b)
= (=2x + 3y) (2a + b)

Sol.27 (1) We observe that there 1s no common factor among all terms. Also, there are four terms.
So, let us think of grouping the terms in pairs in such a way that there are some factors common
to them and after taking factors common from each pair same binomial 1s left inside thetwo
brackets. We observe that first two terms have x as a common factor . Taking x common from
them, we have,
x2+xy = x(x +Y)
Also, 8 is a common factor from the last two terms. Taking 8 common from the last two terms,
we have
Bx +8y=8(x +y)
Clearly, x + vy 1s common from the two groups.
Thus, we group the terms as follows:
x2+ xy + 8x + 8y = (x2 + xy) + (8x + 8y)
(1) We have, 15xy — 6x + 10y - 4
Clearly, there 1s no common factor among all the terms. Also, there are four terms. So, let us think
of grouping the terms in pairs in such a way that there are some factors common to the terms in
each pair and after taking factors common from each pair same binomial is left inside the two
brackets.
We observe that first two terms have 3x as a common factor. Taking 3x common from them, we
have
I5xy = 6x = 3x (5y = 2)
Last two terms have 2 as the common factor. Taking 2 common from these two, we have
10y -4 =2 (5y-2)
Clearly, (5y — 2) is the binomial common from these two groups. Thus, we group the terms as
follows:
I5xy = 6x + 10y = 4 = 3x(5y = 2) + 2 (5y = 2)
=(3x +2)(5y-2)
(1) We have,
Im =Imn = (n-=7)+ (7/m = In)
=(n-7)+(7-n)/m
=(n-7)-(n-"T)im
=(n-=7)(1~=/m)
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S0l.28 We have,
(i) a2 + 2a + ab + 2b = (a? + 2a) + (ab + 2b)
[Grouping the terms]
=ala+2)+(at+2)b
=(at+2)(a+b)
=a+2)(at+h) [Taking (a + 2) common]|
(i) x2 = xz + xy = yz = (x2 = x2) + (xy = y2)
[Grouping the terms]
=x(x-2z)+y(x-2)
=(x+y)(x-2) [ Taking (x = z) common]

50l.29 (i) We have,
a2-b+ab=a=al+ab-b-a
=(al+ab) - (b +a)
=aa+b)-(a+bh)
=at+tby(a-1)

(1)xy —ab + bx —ay = xy + bx — ab — ay
=x(y+b)-a(b+y
=x{(¥F+h)—aly+b)
=(y tb)(x-a)

(iii) 6ab — b2 + 12ac — 2bc = 6ab + 12ac — b2 — 2be
=(b+ 2¢c) (ba -b)

(iviala+b-c)—bc=al+ab-ac-bec
= (a2 + ab) — (ac + be)
=ala+h)-c(a+h)
=(a+b)(a-c)

(vialxl+(@at+ Ix+a=axl+ax’+x+a
=ax? (x +a)+(x+a)
=(x+a)(axl+1)

(vi) 3ax — 6ay — 8by + 4bx = 3ax + 4bx — 6ay — 8by
= (3ax + 4bx) - (6ay + 8by)
= x(3a + 4b) — 2y (3a + 4b)
= (3a + 4b) (x — 2¥)

Sol.30 (1) We have,
X — Exzy F 3xy2 - 65'3 = (x3 - ijy}
+ (3xy? - 6y%)
=x2 (x - 2y) + 3y? (x - 2y)
= (x — 2y) (x? + 3y?)
(1) We have,
6ab — b? + 12ac — 2bc = b(6a — b) + 2c(6a — b)
= (6a — b)(b + 2¢)

Sol.31 We have,
@) x* - y* = (x2)? - (y2)?
= =-y)(* +y)

=6alb + 2c) - b (b + 2¢)
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[Using : a2 = b2 = (a = b) (a + b))
=(x-ylx+y) (x2+y?)
[Using : a2 — b2 = (a — b) (a + b)]
(ii) 16x4 — 81 = (4x2)2 - (9)2
=(4x?2-9) (4x2+9)
[Using : a2 — b2 = (a — b) (a + b)]
= (2xP - 321+ (4x2+ 9)
=(2x - 3) (2x + 3) (4x? + 9)
[Using : a2 — b2 = (a — b) (a + b)]
() xt-(y+zf=02-{ly+2?>2
={x2-(y+2zP} {x2+(y+2)?
(x-(y+2}Hx+(y+2)} (x2+(y+2)?%
=(x-y=-2z) (X+y+2) {x2+(y+2)?)
(iv) 2x — 32x3 = 2x (1 - 16x%)
=2x {12 - (4x%)?)
=2x (1 +4x3) (1 - 4xd)
=2x (1 +4x3) {1 - (2x)?}
=2x (1 +4x3) (1 - 2x) (1 + 2x)
(v)3a® — 48b* = 3(a* - 16b%)
=3{(a?)’ - (4b})?)
= 3(a? - 4b?) (a2 + 4b?)
=3{a? - (2b)?} (a? + 4bh)
= 3(a — 2b) (a + 2b) (a2 + 4b?)
(vi) 81x%* — 121x2 = x2 (81x2 - 121)
=x2 {(9x)% - (11)?}
=x2(9x - 11) (9x + 11)

Sol.32 () 16(2x - 1)2 = 2522 = 14 (2x - 1)}2 = (52)2

= {4 (2x — 1) - 52} {4 (2x 27} + 52}
=(8x -4 -52)(Bx - 4 + 52)
=(Bx-5z-4)(8x + 52— 4)

(iiy4aZ — 9b% — 2a — 3b = {(2a)® - (3b)?} = (2a + 3b)
= (2a — 3b) (2a + 3b) — (2a + 3b)
= (2a + 3b) {(2a - 3b) - 1}
=(2a+3b)(2a-3b-1)

(i) x*—4x+dy -y =(F - y) - (4x - 4y)
=[x =3} (X +Y)—%{~¥)
=(x-y) {(x +y-4)
=(x-y(x+y-4

(vi)3-12(a-b2=3 {1-4(a-b)
=3[12 - {2(a - b)}?]
=3[{11+2(@-b)}{l -2 (a-b)}]
=3(1+2a-2b)(1-2a+2b)

W x(x+2z)-y(y+2z)=x2+xz-y? - yz
=(x2-y?) +(xz-y2)
=[x-¥)(x+ty)+tz(x—Y)
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=(x-y) {x+y +z

= (x-y)(x+y+z)
(vijaZ-bl-a-b=(@-b)-(a+h)

=(a-b)(at+bh)-(a+h)

=(a+h) {fa—b)-1)}

So0l.33 We have,
(i) 4x2 — dxy + y* — 92°
= (4x2 — dxy + y?) - 922
= {(2x2) = 2 x 2x x y + y2} = (32)?
= (2x — y)? - (32
=(2x -y +32) (2x —y - 32)
(i) 16 = x2 = 2xy - y2
=16 - (x2+2xy +y?)
- 42 —(x+ 3‘,}2
={d4+(x+y)id-(x+y)
=(d+tx+ty)d-x-y)
ox-2)t =0d - {(x-2%?
(x2 + (x - 22} {x? - (x - 2)%}
(x2+x2 - 2xz+22) [{x+ (x -2} {x - (x-2)}]
(2x2 - 2xz+22) (x +x —2) (x — x + 2)
(2x2 = 2xz + 22) 2x - 2)z

(i

-

Sol.34 (i) 4(x +y)? — 28y (x + y) + 49y2
= 2x+ Y2 =2 x2(x+y)x Ty+ (Ty)?
= {2(x + y) - Ty}2 = (2x + 2y - Ty)? = (2x - 5y)*
(ii)(2a + 3b)2 + 2 (2a + 3b) (2a — 3b) + (2a — 3b)?
= [(2a + 3b) + (2a - 3b)]2 = (4a)? = 16al
Sol.35 (i) 9x% —4y? = (3x)? - 2y)? = (3x + 2y) 3x - 2y)
(i) 36x% — 12x + 1 — 25y?
= (6x)2 -2 x 6x x 1 + 12 — (5y)?
= (6x — 1)? - (5y)?
j(6x — 1) — S5y} {(6x — 1) + Sy}
(6x = 1 = 5y) (6x —= 1 + 5y)
=(6x -5y -1) (bx + 5y - 1)
(ii)a2-1+2x-x2=a2-(1-2x+x9)
=al-(12-2x1xx+(x)}
=32..{1 _x}E
==l =2 fat L ~x]))
=fa-1+x)(at+1-x)

Sol.36 We have,
() 9 - a® + 22’63 - b8 = 9 — (a5 - 2a°b* + bO)
=12 _ :(33]2 —2xad wpit {hS}Z}E
3+ @ -bY) {3-(@ -b)
=3+a-b)(B3-a+b)
=(a-b +Niat+bp + 3
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{ﬁ}xlﬁ _ }I.Il.’i + KE W },E — {{xﬂ]i _(},E}EI +{).'.E i },.E)
=(XEH},E} {KE_,_},E}_F(XE_,_FE]
={KE+},S}{KE_YS+”

@ (+qf-@-bP+p+rq-a+b
{(p+ai-(@@a-b}+(p+q-(a-b)
{(p+q +(@-b)} {(p+9) —(a-b)

+{(p+q - (a-b)
=(p+qra-by(p+tg-a+tb)+(p+q-a+b)
=(p+q-a+b)(ptqta-b+1)

Sol.37 The given expression is (2x + 3y)* = 5(2x + 3y) - 14
Let 2x + 3y = a. Then,
x +3yP-52x+3y)-14=2a-5a- 14
=a2-Ta+2a-14
=a(fa-7N+2(a=-T)
={a-T)(a+2)
=(2x +3y-T7) (2x + 3y + 2)

S50l.38 We have,
3m? + 24m + 36
=3(m? + 8m + 12)
[Making coefficient of m” as 1]
=3{m? + 8m + 4% - 42 + 12}

2
[Adding andsubtmcting[%] = 42:1

=3 m+2xmx4+42-4)
=3{(m+4)% - 2% [Completing the square]
=3{(m+4)-2}{(m+ 4) + 2}
=3m+4-2)(m+4+2)
=3(m + 2) (m + 6)

50l.39 (1) We have,

ﬁx"yz—h}rsz J.-szyzd ﬁx"yz 3:;3,'3'2
2xyz s 2xyz - 2xyz
Exjyf 3 3 3 3
—— =3x" = =¥ +4xz
Ixyz 2
() We have,
Eﬂ:hjl’:: +iab2 3 —lﬂhi‘.'!z
3 5
lnt:n;:
2
D i 4 1
Za'pte? —ab’¢? —ah'c?
-3 g 5
—abe ]—ubc —abe
2 2
4. 8
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Venfication: We have,
Divisor = Quotient + Remainder
=Gy + 1) (Y +2y+2) +6y* +6y+7
=3y (y2 +2y+2)+ 1 (Y2 + 2y +2) + 6y + 6y + 7
=3+ 6y + 6y +yY +2y+ 2 +6y2 + 6y + 7
=3y + 6y* + 6y + 7y + 8y + 9 = Dividend

Sol.43 We have,

16x% + 12x7 — 10x2 + 8 + 20

=4x3 4x-3)+6x2 (4x - 3) + 2x (4x - 3)
61

7
T E{4X*3}+?

=(4x - 3) [413+6x2+2x+§J + %

: 7 : 61
Hence, Quotient = 4x7 + 6x2 + 2x + > and, Remainder = 3

Sol.44 We have,
8y3 — 6y2 + 4y — 1
11

5 9
=2y (dy+2)- Sy @y +2)+ 74y +2) -5

” 2 - 9 11
i le)- (4y+2) 2}'{4}r+2\+4{4y+2} &

-
=

25,9
={4}.- + 2} IE}’ 2}'1—4} —

) 5 4 ) 11
Hence, Quotient = 23;2 =Y <t a and, Remainder = - 5

So0l.45 We have,
al-pt= {32]2 _ {bE)E
— 34 i h4 e (az L ]'_'!2} {32 4 h2]
[Using: ; Za yz =x+y)(x-v)]
= a*-b*=(a-b)(a+b)(al+ b @)
Lat-ph+(a-h)

a'—pt

(a—b)a+b)a’+b?) L
= @a-b) [Using (1)]

=(a+b)a’ + b))
[Cancelling common factor (a — b) in NT and D]
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Sol.46 We have,
xda + hzaylh I },4h
= {xia}z ¥ x?a},ib g {},ﬂ:]z
ﬂxfla}z + zxzayZh + {},EIJ]Z . J,.Lla}r'll:l
= (H’.Ea + yﬁb)ﬂ . {xayh}ﬂ
= {an g ylh + xa},b} {xia g },Zh = xayh}
—_ (:{Za + xaya+ y‘Zb:I {xla _ xa}..b o },Zh}

r PR
x-l-a_i_x_.ly_h_'_}r-m

3 F ¥
M x'yh +3-"b

t-xlu +1“}'h +!'I_Eh H}Eh _xu}rh %}rlh}

{KEE +X.a}"h+jl':bj
= x2a _ xa},b+ }’Zb
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HINTS & SOLUTION - 2

18.|B] Using a + b+ ¢ = 0 = a’ + b® + ¢ = 3abe,
we get: x!3+yB3 4218 =g

= (x+y+2)P=27xyz.
19.CJa+b+c=0= a’+b®+c?=3abc.

20.[Dja+b+c=0=a’+b*+ ¢ =3abe;

a” b 4.‘::il
— e e e
abe abc abe
4 2 2
a b c

or — + + — =3
be ac ab

21 [A] (x* +y3 + 23 - 3xyz)
=(x+tyt+tz)(x2+y*+2? - xy—yz-2zx)
=(x+y+2)[(x+y+2)7 -3 (xy+ yz + zx)]
=9 x (81 =3 x 23) = (2 x 12) = 108.

g .9 ¥ &8
* _ 4 —h x+y _ 4 —b~ +ab
2701 ab x—y a —b —ab
2 hl y
Also, (x —y) = = i L1
“{ '}r} ﬂb (}
: _(a’-b?+ab) (a+b) "
. Xty= (1)

{a‘t —b*—ab)  ab
Adding (1) and (1) we get :

| al+bf] fl a2 biych
=3 7= || i
2 J | a -b -ab

- {34 _|__’al~:|
(a” —b" —ab)
29.]C] Since (x + 2) 15 a factor, so x = =2 will make 1t zero.
2P+ 6 (2P +4(-2)+ k=0
or k=-8§,

43.[A] Let fix) = x5 — 9x2 + 12x — 14. This when divided by (x — 3) gives remainder

fi3)=33-9x32+ 12x3-14=184.
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44.|B] Remainder 1s
f(2)=24-3x23+2x22_5x2+7=-3

49.[C] On actually dividing x* + 5x2 + 10k by (x? + 2), the remainder obtained is — 2x + 10k - 10.
=2x+10k-10=-2x or k= 1.

2

. 332
4 x4 2 T 2 e, 4
_— —= +l—| +2 % — —— =
56.D] — [] [9] 2% S X

g1 X
2 2
2 x2 (1]‘
— _.‘+— — -
x° 9 k3
2 xj 2\1 2 xj 2
= |—=t—t| | ot ——=
v 9 % 3



