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CONSTANT & VARIABLE

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

@ Variable : A symbol which takes various
numerical values is called a variable.
Eg. We know that the perimeter P of a square of
side s is given by P = 4 x s. Here, 4 is a constant
and P and s are variables.
Eg. The perimeter P of a rectangle of sides / and b
is given by P =2 (/ + b). Here, 2 is 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.

Eg. 2x* — 3xy + 5y’ is an algebraic expression
consisting of three terms, namely, 2X2,73xy and
5y2.

Eg. The expression 2x — 3x> + 4x — 7 is an

algebraic expression consisting of four terms,
3 2
namely, 2x°, —3x”, 4x and — 7.

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

Eg. -5,3y,7xy, %Xzyz, galzbc3 etc. are all
monomials.

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

Eg. The expression 2x — 3, 3x + 2y, xyz -5 etc.
are all binomials.

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

Eg. The expressions a—b + 2, x>+ y2 — XY,

X’ — 2y’ — 3x’y’z etc. are trinomial.

Factors : Each terms in an algebraic expression is
a product of one or more number(s) and / or
literal(s). These number(s) and liteal(s) are known
as the factors of that terms.

A constant factor is called a numerical factor,
while a variable factor is 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.

Eg. In — 5xy, the coefficient of x is — 5y; the
coefficient of y is —5x and the coefficient of
Xy is —5.

Eg. In —x, the coefficient of x is —1.

Constant Term : A term of the expression having
no literal factor is called a constant term.

Eg. In the algebraic expression X’ —xy +yz -4,
the constant term is —4.

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

Eg. In the algebraic expression 2a’b + 3ab” — 7ab —4ba’,
we have 2 a’b and —4ba’ as like terms, whereas
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<* EXAMPLES ¢

Exd Add: 7x* —4x +5, - 3x*> + 2x — 1 and
5% —x+09.

Sol. We have,
Required sum
= (7x” — 4x +5) + (=3x> + 2x—1) + (5% — x+9)
= 7% —3x+ 5% —4x+2x —x+5-1+9
[Collecting like terms]

=(7-3+5)X+(4+2-1x+(5-1+ 9)

[Adding like terms]
=9x" ~3x + 13
Ex.2 Add:5x° - lx + 2, — lx2 +lx — l and
3 2 2 2 3
—2x2+ 1 X — 1 .
5 6
Sol. Required sum

:5X271X272X271X+ lx+ lx+ >
2 2 2

X % - é [Collecting like terms]

:(512]Xz+(l+l+ljx+(éll]
2 3 25 2 3 6
[Adding like term]

10-1-4) , (-10+15+6 15-2-1
= X'+ X+
2 30 6

SN TR
2 30

MULTIPLICATION OF ALGEBRAIC
EXPRESSIONS

Ex.3

Sol.

Multiplication Of Algebraic Expressions

(i) The product of two factors with
like signs is positive and the
product of two factors with unlike
signs is negative
ie, (@H)x(H) =+

b)Y ) =-

(©) () x(H)=-
and, (O xE=+
If a is any variable and m, n are
positive integers, then

am x a'n - a1n-%—n
8

b

y4 > y= y4+1 _ y5 ete.

3. .5_ 345
Forexample,a’ xa =a " =a

Find the product of the following pairs of
polynomials :

(i) 4, 7x (i) — 4a, 7a

(iii) — 4x,7xy (iv) 4x°, — 3xy

(v) 4%, 0

We have,

()4 x7x =(4x7)xx=28xx=28x

(ii) (—4a) x (7a) = (—4 x 7) X (a x a) =—28a’

(iii) (4x) x (7xy) = (-4 x 7) % (x x xy)=—28x""y
=-28xy

(iv) (4x°) x (-3xy) = (4 x -3) % (x* X xy)

=—12(x*"y)=-12x"y

(V) 4xx0=(4x0)xx=0xx=0
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Ex.4 Find the areas of rectangles with the (i) We have,
following pairs of monomials as their length
and breadth respectively : (4xyz) x ( % xzyzzj
@ xy) (i) (10x, 5y)
(iii) (2x°, 5y°) (iv) (4a, 3a") - [4x —%j X (x*x X xyxyxzx2))
(v) (3mn, 4np) PSS 423
=06x"y z "=-6xyz
Sol. We know that the area of a rectangle is the
product of its length and breadth. (i) We have,
Length Breadth Length x Breadth = Area ( 8 3] [ 3, ]
——=X"yz’ | X |—-=Xxy'z
@) x y XXy =Xy
() 10x Sy 10x x 5y =50xy =[§XEJX(X2XXXyXy2Xz3Xz)
(i)2x>  5y0 2K x5yP  =(2x5) 5 4
2, .2
X (X7 xyY) A Exzu 142,341 _ Exs 3,4
= 10><2y2 5 4 5 4
(iv) 4a 3a° 4ax3a’  =(4x3) (iv) We have,
X (a X az)

3 7
= 8 —x%y| x| =x*
12a [14 YJ [2 YJ

(v) 3mn  4np 3mn X 4np = (3 x4)

X (m X xnxp) Z(iXZJX(XzXX4XyXy)
= 12 mn%p 14 2
Ex.5  Multiply : _ éx2+4ym _ éxéyz
(1) 3ab’c’ by 5a’b’c 4 4
(ii) 4x’yz by 7% X’yz’ (v) We have, (2.1a%bc) x (4ab?)
2 2
(iii)7§X2y23byféxyzz TG brbe
5 4 241, 142 3.3
=8.4a” b ‘c=84a’bc
.3 7 4
iv) —Xyby—
(iv) 77 Xy by—-x7y -
Ex.6 Multiply :
(v) 2.1a’bc by 4ab’ |
(i) —6a’bc, 2a’b and — "
Sol. (1) We have, 4

(3ab%c?) x (5a°bc) (ii) 5 a’b’, 10a’b and 6

=(3x5)x(axa’ x b xb’xc xc) (iii) 3.15x and — 23x’y

— 15g13p223!

44 (iv) — x, Xzyz and — é xyz2
= 15a’b’c 7
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Sol. (i) We have,

(— 6a’bc) x (2a’b) x ( i]

= [6x2x—%]X(a2Xa2XbXbXC)

=3a""b'""'c = 3a%b’c

(i) We have,
4 51.2 3
58 b? | x (10a’b) x (6)
= [gx10x6j x (a° x a’x b’ x b)

_ 80 53001 _ 80 5
=—a b =—a
3 3

b3

(iii) We have, (3) x (15x) x (-23x’y)
=(3x15-23)x (x X X" X y)
=-1035x"%y =—1035x’y.

(iv) We have,

(—x) x (x’yz) X (_73 xyzzJ

[1><—3] ><(X><X2><X><y><y><z><zz)
7

3 el 1+ 12

Xyz
7 y

S| w

Ex.7  Multiply each of the following monomials :

. ) 5 12
1) 3xyz, 5x,0 (i) —ab, —bc, — abc
(i) 3xy: ()5 6 5

(iii) %Xzyzz, 0.5xy’z%, 1.16x°yz’, 2xyz
(vi) 20x"°y*°Z*°, (10xyz)*

v) (-3x%y), (4xy’z), (xy*z®) and G Z]

Sol. (i) We have,
(3xyz) x (5x) x 0
= (3x5x0)x (XXxXyXZ)
=0xxyz=0
(i) We have,

0] 3 (5

[éxéxzj ><(a><a><b><b><b><c><c)
5 6 9

_ 12 TR 4 23
3
(iii) We have,
zeyzzj X (0.5xy°2) % (1.16x%y7") x (2xy2)

= (%XO.SXIJGXZJX (X2 X X ><X2 X X X

2 2 2 3
YyXYy' XyXyXxz xz Xz ><z)

(3,5 16 ) (12 1201
4 10 100
x 7224341y
— 87 6,58
=2_Xyz
100

(iv) We have,
(20x'°y*°2%) x (10xyz)*
= (20x"%y*’Z*%) x (10xyz) x (10xyz)
= (20 x 10 x 10) x (x'*x x x x x y'x y x y

Xz30XzXz)

10+1+1_ 20+1+1_30+1+1
= 2000x y z

= 2000x'*y**z"
(v) We have,

(-3x%y) X (4xy’z) x (—xy’7?) X (ij
5
= [3><4><1><%] x (X2 XX XXXy X y2
X y2 X Z><Z2 Xz)

_ A48 v w121 _ 48 45 4
—?X y Tz =—Xxyz
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Ex.8  Express the following product as a monomial: Multiplication of a Monomial & a Binomial

(x%) x (7x°) x (lxzj x (—6x") Ex.10 Multiply : 2x by (3x + 5y)
5
Verify the product for x = 1 Sol. ~ Wehave,

Sol. We have, 2x X 3x +5y)=2x x3x+2x x S5y = 6x> + 10xy

(x%) x (7x°) x (lxzj x (—6x") Ex.11 Multiply : (7xy + 5y) by 3xy
5
Sol. We have,
= (1x7><l><—6j X (X3 X XS X X2 X X4)
5 (7xy + Sy) x 3xy

_ 7% X3+5+2+4 _ 7% X14 = 7xy X 3xy + Sy X 3xy

x5y = 2153 4 15xy
Verification : For x = 1, we have Xy 2y Xy Xy

. 3ab’ 2a
LH.S. = (x) x (7x°) x zej x (—6x*) Ex12 MulSge-—— by [?bj

NURRA R UG R R RO S

3ab? L [2a b

1 2 s ) G
=1x 7 x — X —6 = _

5 5

2 2
_ 4 4 _ 42 _ [ 3ab” ) 2a | 3ab <b

and, R.H.S.——? x (1) _,? ( - : :
-~ LHS.=R.H.S. :72 ) gamszr ; s

. 6 2 2,3 Zab' =—Za’’+ = ab’
Ex.9 Find the value of (52°) x (~10ab”) x (-2.1ab") 5 5 5

fora=1andb=l 4 , 1
2 Ex.13 Multiply : | 3x —YX by S

Sol. We have,

Sol. Horizontal method Column method
(5a% x (~10ab®) x (-2.1a’b’) Weh We have
¢ have, )
=(5x-10x—-2.1)x (a° xa xa’ x b> x b’)
3X*iy2X x lxy 3X7iy2X
_ 21 6 2 12 5 13 5 2 5
= Sxiloxfl_ox(a Xaxa xXb ><b)
6+1427 243 9.5 :3XX1XY*EY2XX1XY Xle
=105a"" “b""=105ab 2 5 2 2
. 1 1 3 2
Puttinga=1and b= —, we have =|3Xx—| xxxxXy— Zxly L33
) ( 2} y SR YKy
5
105a9b5=105X(1)9X(1j 2] w iy xxxx
2 $X5 | YRy
1 105 3 2 3 2
—105x 1 x — =192 _ 3.2, 232 3 5 2 5
2 2 XY SYRS Xy 5y
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Ex.14

Sol.

Determine each of the following products and
find the value of each for x = 2, y = 1.15,
z=10.01.

(i) 27x* (1 -3x)
(iii) (x - y)
(1) We have,
27x* (1 - 3x)
=27x* x (1 -3x)
=27x> x 1 - 27x* % 3x

[Expanding the bracket]
=27x> - 81x’
Putting x =2, we have
27x* (1 - 3x)
=27x (2" x (1 -3%2)=27 x4 x (1-6)
=27 x4 x—5=—540
(ii) We have, xz(x + yz)
=xzx (X’ +Y)

(i) xz(x*+y?)
(iv) (2z - 3x) x (—4y)

:XZXX2+XZ><y2:X3Z+Xy22

Putting x =2,y =1.15 and z = 0.01, we get
XZ (X2+y2)

=2x0.01 x {(2)*+ (1.15)*}

=0.02 x (4 +1.3225)=0.02 x 5.3225

=0.106450
(iii) We have,
Z(x-y)
=7 X (x—y)
=72 xx—7" X y=zzxfzzy

Putting x =2 y=1.15and z= 0.01, we get
Z(x—y)

=(0.01)* x (2 - 1.15)

=(0.0001) x (0.85) = 0.000085

(vi) We have,

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

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

=[(2x0.01)-(3x2)] x (4 x1.15)
=(0.02—-6) x (—4.6) =—5.98 x —4.6 = 27.508

Ex.15

Sol.

Ex.16
Sol.

Ex.17

Sol.

Simplify the expression and evaluate them as
directed :

() x(x—-3)+2forx=1
(i) 3y RQy—-7)-3(y4)-63 fory=-2
(i) We have,
x(x —3) +2=x>-3x+2
For x = 1, we have
X2=3x+2=(1*-3x1+2=1-3+2
=3-3=0
(i) We have,
3yQy-7)-3(y-4)—63
= (6y"~21y) - By - 12) - 63
=6y’ 21y -3y + 1263
= 6y’ — 24y — 51
For y=-2, we have
6y’ — 24y —51=6 x (-2)" —24(-2) - 51
=6x4+24%x2-51=24+48-51
=72-51=21
Subtract 3pq (p — q) from 2pq(p + q)
(i) We have,
3pq (p—q) =3p’q-3pq’
and, 2pq (p + q) = 2p’q + 2pq’
Subtraction :
2p°q +2pq°
3p°q—3pq’
-
~p’q+ 5pq’
Add:  (i)p(p—q),q(q—1)andr(r—p)
(i) 2x (z—x —y) and 2y(z — y — X)
(i) We have,
p(P-9+q(@-1+r{—p)
=p’—pq+q’ —qr+r’—m
=p’+q +1r'—pq-qr—1p
(i) We have,
2x(z—x—y)+2y(z—y—Xx)
=2x272x272xy+2y272y2*2xy
=2x272><274xy+2y272y2
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Ex.18 Simplify each of the following expressions :

Sol.

(i) 15a*—6a(a—2)+a(3+ 7a)
(i) x*(1 - 3y%) + x(xy” - 2x) = 3y(y - 4x’y)
(iii) 4st(s — t) — 6s°(t— t) — 3t(2s” — ) + 2st(s— 1)
(1) We have,
15a° — 6a(a—2) +a(3 + 7a)
= 152>~ 6a> + 12a + 3a + 7a’
=15a" — 6a> + 7a’ + 12a + 3a = 16a° + 15a
(i) We have,
XA(1 = 3y?) + x(xy” — 2x) — 3y(y — 4xy)
=x’ x 173y2 Xszrx><xy27x><2xf3y
X y+ 3y x4 Xzy
=x’ - 3)(2y2 + xzy2 . 3y2 + 12><2y2
=(x"—2x%) + (3XY + XY + 12x%y)) — 3y
= x*+ 10><2y2 — 3y2
(iif) 4st(s — t) — 6s°(t— t) — 3t(2s> — ) + 2st(s — 1)
=4stx s—4st X t—6s° % t+ 65> X t*
3P x 287 + 3P x s+ 25t X 5 — 25t X t
= 45’ — 4st” — 65t + 65°t — 65’1
+3st? + 25%t — 25t
= (4s’t — 657t + 257t) + (~4st’ + 3st* — 2st%)
+ (652 — 65°t%)
=_3st

Multiplication of Two Binomials

Ex.19 Multiply (3x + 2y) and (5x + 3y).

Sol.

We have,

(3x + 2y) x (5x + 3y)

=3x x (5x + 3y) + 2y x (5x + 3y)

= (3x X 5x +3x x 3y) + (2y x 5x + 2y x 3y)
= (15x” + 9xy) + (10xy + 6y°)

= 15x* + 9xy + 10xy + 6y*

= 15" + 19xy + 6y°

Ex.20
Sol.

Ex.21

Sol.

Ex.22

Sol.

Ex.23
Sol.

X

0.25x” —0.5xy

Multiply (2x + 3y) and (4x — Sy)

We have,

(2x + 3y) x (4x — Sy)

=2x X (4x — 5y) + 3y x (4x — 5y)

= (2x x 4x — 2x x 5y) + (3y x 4x — 3y x 5y)
= (8x* — 10xy) + (12xy — 15y%)

= 8x”— 10xy + 12xy — 15y*

= 8x% + 2xy — 15y*

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

We have,

7a+3b
x 2a+3b

14a2 + 6ab Multiplying 7a + 3bby 2a

+21ab +9b2 Multiplying 7a + 3bby 3b
14a” +27ab+9b> Adding the like term

Multiply (7x — 3y) by (4x — Sy) by column
method.

We have,

Tx—3y
X 4x-5y

28x* — 12xy MultiplyingTx —3y by 4x

—35xy+15y*  MultiplyingTx—3yby—5y

28x* — 47xy +155? Adding theliketerms

Multiply (0.5x —y) by (0.5x +y)
Horizontal Method :
We have,
(0.5x—y) x (0.5x +y)
=0.5x (0.5x +y) -y (0.5x +y)
=0.5xx0.5x+0.5x Xy —yx05x -y Xy
=0.25x"+ 0.5xy — 0.5xy — y2
=0.25x" — y2
Column method:
We have,
0.5x—y
0.5x+y
Multiplying 0.5x— yby 0.5x

+0.5xy —y*  Multiplying0.5x — yby y

0.25x% — y2

Addingtheliketerms
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i1) We have,
Ex.24 Multiplying [4X+3—y] and [SXﬂ] o
5 5 (3m —2n) (2m — 3n)
Sol. Horizontal Method : =3m (2m—3n) —2n (2m — 3n)
[4X+3—ij[3xﬂ] =3mx 2m—3m x 3n—2n x 2m+ 2n x 3n
5 5 = 6m’ — 9mn — 4mn + 6n°
g2 2
:4XX(3Xﬂ]+§X(3Xﬂ] =6m" — 13mn + 6n
5 5 5 Whenm=1,n=-1, we get
:4X><3X74X><ﬂ+ﬁ><3 3y 4y (3m —2n) (2m — 3n)
3 5 55 = 6m’ — 13mn + 6n°
zlzxt%wg yf%yz =6 (1)~ 13x1x (-1) + 6x (-1)’
=6+13+6=25
12
=12x*— Lxy 75 ¥y (iii) We have
Column method: (42 +3b) (42 + 3b)
We have = 4a” x (4a” + 3b) + 3b x (42’ + 3b)
\ = 4a’ x 42> +4a” x 3b+ 3b x 42’ + 3b x 3b
y
et = 16a* + 12a%b + 12a°b + 9b°
< 3x-H — 16a* + 24a% + 9B
5
Wh =1,b=2 t
12x% + gxy Multiplying 4x+ﬂby 3x. 2en’ y ) » We ge
B 12, e §yb 4y (4a” + 3b) (4a” + 3b)
— Xy - — t = by ——.
5V 257 WHPTImE ST YT — 16a* + 24a% + 9b°
12x* —%xy—%yz Adding the like terms =16 x (1)*+24 x (1> x 2+ 9 x (2)*

Ex.25 Find the value of the following products:
(1) x+2y)x—-2y)atx=1,y=0
(i) BGm—2n) 2m—-3n)atm=1,n=-1
(iii) (4a” + 3b) (4a* + 3b)ata=1,b =2
Sol. (i) We have,
(x +2y) (x—2y)
=x(x —2y) + 2y (x — 2y)
=XXX—XX2y+2yXxx—2y X2y

Ex.26

=xzf2xy+2yxf4y2

=X274y2

Whenx =1,y=0, we get

(x +2y) (x—-2y)

=X’ —4y'=(1Y-4x 0 =1-0=1.

=16+48+36=100

Simplify the following :

D Rx+5Bx-2)+(x+2)(2x-13)

(i) Bx+2)(2x+3)—(4x-3)(2x-1)

(iii) (2x + 3y) (3x + 4y) — (7x + 3y) (x + 2y)

Sol. (i) We have,

(2x +5) B3x—2)+ (x+2) (2x—-3)
=2x(3x—2)+5Bx-2)+x (2x—3)+2 (2x—-3)
=6x>—4x+ 15x — 10+ 2x* —3x +4x— 6

= (6X” +2x7) + (-4x + 15x — 3x + 4x) + (10— 6)
=8x>+12x — 16

(i))We have,

(B3x+2)(2x+3)—(4x-3)(2x - 1)
= {3x(2x+3)+2 (2x + 3)} — {4x(2x—1)—3(2x 1)}
= (6x> + 9x + 4x + 6) — (8x* — 4x — 6x + 3)
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6x” + 13x + 6 — 8x” + 10x 3
= 2x"+23x+3
(ii1) We have,

(2x + 3y) 3x +4y) — (7x + 3y) (x + 2y)

= {2x(3x + 4y) + 3y (3x + 4y) — 7x(x + 2y)
+ 3y (x+2y)}

= (6x> + 8xy + 9xy + 12y?) — (7x* + l4xy
+3xy + 6y°)

= (6x” + 17xy + 12y%) — (7x* + 17xy + 6y°)

= 6x° +17xy + 12y2 —7x - 17xy — 6y2

=6x" —7x" + 17xy — 17xy + 12y2 - 6y2

=x"+ 6y2.

Ex.27 Multiply : (2x* = 3x + 5) by (5x + 2).
Sol. Horizontal method:

We have,

(2x* = 3x +5) x (5x +2)

=(2x*=3x+5) x 5x + (2x* = 3x + 5) x 2

= (10x’ — 15x> + 25x) + (4x> — 6x + 10)

=10’ — 11x* + 19x + 10

Column Method:

We have,

2x2 —3x +5
X 5x+2

10x* —15x* +25x Multiplying 2x> - 3x + 5by5x
+4x% —6x +10 Multiplying 2x* —3x + 5by2
10x’ —11x* +19x +10  Addingthelike terms
Ex.28 Simplify :
() (3x-2) (x—1) 3x+5)
(ii) (5 — x) (3 — 2x) (4 — 3x)
Sol. (i) We have,
(Bx-2)(x—1)(3x+5)
={B3x-2)(x—1)} x(3x+5)

[By Associativity of Multiplication]
= 3x(x-1)=2 (x— 1)} x 3x + 5)
=(3x’ = 3x—2x +2) x (3x + 5)
=(3x* = 5x+2) x 3x +5)
=3x* x(3x + 5) — 5x(3x + 5) + 2 x (3x + 5)

= (9%’ + 15x%) + (— 15x* — 25x) + (6x + 10)
=9x’ + 15x” — 15x* — 25x + 6x + 10
=9x’~19x + 10

(i))We have,
(5-x) (3 —2x) (4 —3x)
={5-x) (3-2x)} x(4-3x)
= {5(3 —2x) —x (3 - 2x)} x (4 —3x)
= (15— 10x — 3x + 2x%) x (4 — 3x)
= (2x> — 13x + 15) + (4 — 3x)
=2’ x (4-3x) —13x % (4—3x)+ 15 % (4—3x)
= 8x” — 6x° — 52x + 39x” + 60 — 45x
=—6x° +47x* - 97x + 60

IDENTITIES

Identities

@ Identity An indentity is an equali
which is true for all values of thg
variables (s).

@ Standard Identities :

Identity 1. (a+b)*=a’+2ab + b
Identity 2. (a—b)* =a’—2ab + b’
Identity 3. (a+b)(a—b)=a’—b’
Other identity

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

Ex.29 Evaluate :
(i) (2x + 3y)’
(i) (2x — 3y)?
(i) (2x + 3y) (2x — 3y)
Sol. (i) We have,
(2x +3y)’ = (2x)* +2 % (2x) x 3y) + (By)’
[Using: (a + b)> = a” + 2ab + b’]
= 4x> + 12xy + 9y’
(i))We have,
(2x —3y)’ = (2x)* =2 % (2x) x 3y) + By)’
[Using: (a — b)’ =a’— 2ab + b?]
= 4x” — 12xy + 9y*
(ii))We have,
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(2x +3y) (2x - 3y) = (2x)’ - 3y’
[Using : (a+b) (a—b)=a’>—b’]
=4x* - 9y2.

Ex.30 Write down the squares of each of the
following binomials :

2
(i) [w%} (ii)[Sb%] (iii)(yﬂ?]
Sol. (i) We have,
a)’ a a)’
X+—| =x*+2xxx — + | =
S s [3)
[Using : (a + b)* = a’ + 2ab + b’]
2

2 a
=X +xa+ —

(i) We have,

1Y 1 (1Y
Sb——| =(5b)’ =2 x5bx — + | =
2 2 2
[Using : (a —b)’ =a’ — 2ab + b’]
= 25b— 5b+
4

(ii1) We have,

22 2 22
Yy 2 Yy Yy
v =y o xyx i L

=yz+y3+yT

Ex.31 Find the product of the following binomials :

) thsj thsj
(22 2) (2 2 2
(i1) [3){ + S5y j (3){ + Sy j

Sol. (1) We have,
[ixz +3j (ixz +3]
3 3
2
= [%Xz + 3] [ aa= az]

2
=(ixzj +2><ixzx3+(3)2
3 3

[Using : (a + b)* = a” + 2ab + b’]
= %x“ +8x°+9

(i) We have,

Il
N
w | N

>

(3]

+

W

<«

(3]
N7

(3]

3
[Using : (a + b)* = a’ + 2ab + b’]

2
(gxzj +2 x %sz 5y + (5y°)°

4 4 20 5, 4
=—Xx + —x7y +25
9 3 Yy y

Ex.32 Ifx+ L _ 4, find the values of
X

)<+ — (i) x* +
X X
Sol. (i) We have,

X+l=4
X

On squaring both sides, we get

2
[X-l—lj =47
X

) 1 (1Y
= X +2xxx —+|—| =16
X X
2 1
X
2 1
= X'+ —=16-2
X
[On transposing 2 on RHS]

:>x2+iz=14
X

(i) We have,

2 1
X'+ — =14
)

On squaring both sides, we get
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Ex.33

Sol.

Ex.34

2
= (x2)2+(l2] +2xx2x — =196
X X
s 1
= X +—4+2=196
X

= x'+ L= 1962

X
[On transposing 2 on RHS]
= x'+ l4 =194
X

Ifx — L =9, find the value of x*+ Lz

X X
We have,

1
x-——=9

X

On squaring both sides, we get

1 1)
:>x22x><x—+[—j =81
X X

:>><272+L2 =81
X

St L=g142
X

[On transposing — 2 on RHS]

:>x2+i2 =83
X

If x> + Lz = 27, find the values of each of

X
the following :

(i)erl (ii)xfl
X X

Sol. (i) We have,

2
(X+lj =x?+2xxx 1 +L

X X x2

2
:(x+l] X424 L

X X2

1 2
= [x+—] =29
X
3X+l=:|:\/29
X

[Taking square root of both sides]

(i))We have,

Ex.35

Sol.

2 2
(le =x’—2xxX 1 + (l]
X X X

X X
2
S[Xl] =x2+%72
X X
| 2
= [x—] =27-2
X

:>xfl =+5

If 3x + 2y = 12 and xy = 6, find the value of
9x* + 4y2.

We have,

(3x +2y)’ = (3x)> + (Qy)* + 2 x 3x x 2y
= (3x +2y)’ =9x> + 4y’ + 12xy
= 12°=9"+4y"+12x 6
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[Putting 3x + 2y = 12 and xy = 6] _ {(2X)2 B (3y)2} (4 + 9y?)
= 144 =9x + 4y* + 72
= 144 - 72 =9x* +4y’
= x>+ 4y’ =72

2, = (&) - (9y)’
Ex.36 If4x” +y" =40 and xy = 6, find the value of
2x +y. [Using : (a +b) (a—b)=a’— b’

Sol. We have, =16x" - 81y".

[Using : (a +b) (a—b)=a’— b’
= (4x” — 9y%) (4x” + 9y?)

2 _ 2 2

(2x+y) =(2x)" +y +2x2xxy (iii) We have,
3(2x+y)2=(4xz+y2)+4Xy
= (2x+yy Y =40+4x6

[Using 4x* + y* = 40 and xy = 6]

x-DE+D)E+1)E+1)
={x-D)x+1} &+ +1)

=x-DE+DHE+ D
= (2xy +y)’ =64 = 2x+y==+ /64

[Taking square root of both sides] = {(Xz)z - 12} x*+1)
Ex.37 Find the continued product :
(i) (x+2) (x=2) (x> +4)
(ii) (2x + 3y) (2x — 3y) (42 + 9y?) = oy
Gi)(x- D+ E+ 1) E+1) =

. 1 1 1 1 ) We h
) [x%l] [X%HJ

=x'-1)'+1)

Sol. (i) We have = {[X - l][x + lj} (Xz + sz [X4 + —4]
4 X X X X
(x+2)(x-2) (x> +4)
— (x+2)x -2} (C+4) _ [xz %] [xz +i2] [x4 +i4]
X X X

[By associativity of multiplication]

—(2—2) (< +4) [ (a+b)(a—b)=a*—b] _ {(xz)z(ljz}
2

=(x*—4) (X’ +4) X
=Y -4  [v@tb)@a-b=a’-b] _ (X4 Lj [xuij
=x*-16 x* x*
2
N 1
(i))We have, ~e- (Fj
(2x + 3y) (2x - 3y) (4% + 9y) a1
= {(2x + 3y) (2x - 3y)} (4x* +9y)) x*
= {(2x +3y) 2x - 3y)} (4x’+9y) (v)We have,
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el Yy
25 5
Ex.38 Using the formulae for squaring a binomial,
evaluate the following :
(i) (101)* (i) (99) (iii) (93)*
Sol. We have,
(i) (101)*=(100+ 1)
= (100)*+2 x 100 x 1 + (1)
[Using : (a + b)> = a® + 2ab + b’]
= 10000 + 200 + 1
= 10201
(i) (99)*= (100 — 1)
=(100)*> =2 x 100 x 1 + (1)*
[Using : (a — b)* =a’ — 2ab + b’]
=10000 — 200 + 1
= 9801
(iii) (93)* = (90 + 3)
=(90)*+2 x 90 x 3 + (3)*
= 8100 + 540 + 9 = 8649
Ex.39 Find the value of x, if
(i) 6x=23*—17*  (ii) 4x = 98 — 88*
(iii) 25x = 536 — 136°
Sol. (i) We have,

6x =23*— 17
= 6x=(23+17)x (23 -17)
[Using : a’—b*=(a+b) (a—b)]
= 6x =40 x 6

6x  40x6

6 6
=x=40
(i))We have,

4x =987 — 88*
= 4x = (98 + 88) x (98 — 88)

[Using : a>—b*=(a+b) (a—b)]

= 4x =186 x 10

4x  186x10

4 4

[Dividing both sides by 6]

[Dividing both sides by 4]

= x =465
(ii1) We have,
25x = 536° — 136°
— 25x = (536 + 136) x (536 — 136)
[Using : (a’ — b%) = (a+ b) (a—b)]
— 25x = 672 x 400
25x  672x 400
25 25
= x=672% 16
= x = 10752

[Dividing both sides by 25]

Ex.40 What must be added to 9x> — 24x + 10 to

Sol.

Ex.41

make it a whole square ?

We have,

9x> — 24x + 10=(3x)" =2 x 3x x 4 + 10

It is evident from the above expression that
First term = 3x and , Second term = 4

To make the given expression a whole square,
we must have (4)” = 16 in place of 10.

Hence, we must add 6 to it to make a perfect
square.

Adding and subtracting 6, we get

OX’ —24x+10+6-6=9x"—24x + 16 - 6
=(3x—4)*-6

Find the following products:

() (x+2)(x+3)

(i) (x +7) (x — 2)

(i) (y - 4) (y - 3)

(V) (y=7) (y+3)

v) 2x-3)(2x+5)

(iv) 3x + 4) (3x - 5)
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Sol.  Using the identity :
(x +a) (x + b) =x*+ (a+ b)x + ab, we have
() x+2)(x+3)=x"+Q2+3)x+2x3
=x’+5x+6
(i) x+7) (x=2)=(x+7) {x+(=2)}
=X+ {T+(2)}x+7x2
=x’+5x— 14
() (y-4) (y-3)={y + Dy + (3)}
=YV H{A) )y + (4) x (3)}
=y —Ty+12
WV -N+)={y+CDHy+3)
=Y {7+ 3y +(T) %3
=y —4y-21
(V) 2x=3)(2x+5)=(y-3)(y+5),
where y = 2x
={yt )} (y+9)
=Y +{(3)+ 5y +(3) x5
=y +2y—15

Ex.42 Evaluate the following:

Sol.

(1) 107 x 103 (i) 56 x 48 (iii) 95 x 97
Using the identity :
(x +a) (x + b)=x"+ (a+ b)x + ab we have
(i) 107 x 103 = (100 + 7) x (100 + 3)
=(100)* +(7+3)x 100+ 7 % 3
=10000 + 10 x 100 + 21
= 10000 + 1000 + 21
= 11021
(ii) 56 x 48 = (50 + 6) x (50 —2)
=(50+ 6) x {50 + (-2)}
=(50)*+ {6+ (-2)} x50+ 6 x —2
=2500+4 x 50— 12
— 2500+ 200 — 12
=2700 — 12 = 2688
(iii) 95 x 97 = (100 — 5) x (100 — 3)
= {100 + (=5)}x {100 + (-3)}
= (100)* + {(=5) + (=3)} % 100 + (=5) x (-3)
= 10000 — 8 x 100 + 15
= 10000 — 800 + 15 = 9215
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