Algebraic Expression and ldentities

Learning Objectives
In this chapter you will learn:

» To Identify the Algebraic expression.

= To know about terms and coefficients in algebraic expressions.

» 1o define variable, factors of a term.

» To define a polynomial.

» To differentiate between an expression and a polynomial.

« To define monomial, binomial and trinomial eic.

* To identify like and unlike terms.

 To solve addition, subtraction and multiplication of algebraic ex-
pression and polynomials.

» To use multiplication in their life for practical use to find area of a
rectangle and volume of rectangular box efe.

= To understand about identities and uses of identities in daily life.

T

8.1 Meaning of Expressions (Introduction)
In earlier classes, we have learnt about algebraic expressions (or simply expressions). Alge-
braic expressions are formed by using variables and constants. Some examples of expressions are

2x+7, Txy—8, Jyx+5,y+8 x+7etc.

The expression 2x + 7 is formed with variable x and constants 2 and 7, where as the expression
7xy — 8 is formed with variables x and y and constants 7 and 8. Similarly we can say about other
EXPressions.

8.1.1 Value of an Algebraic Expression

In expression, we can give any value to the variable or variables. The value of the expression
changes with the chosen value of the vanable or variables, it contains. For example, m expression 2x
+7ifx=2then2x+7=2x2+7=11andifx=0then2x+7 =2 = 0+ 7 =T and so0 on. So
we can find different values of expression 2x + 7 for different values of the variable x.

8.1.2 Number line and an expression (in variable X)

Consider an expression x + 3. Let the position of variable x is X on number line (considering
x to be +ve). So X may be any where on the number line to the right hand side of the origin. Now
place of x + 3 will be a point (say A) three units to the right of X
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Similarly, the place of x — 2 is two unit left of X
Now if we want to find the position of 3x + 2 (taking x positrve). The position of 3x (three times
x) will be at point B.

& . & - P
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DE—X =V —3 A-X—3Be—2 "
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So, position of 3x + 2 is two units right of B i.e at point C.
8.2 Terms, Factors and Coefficients:-
Term is either a single number or variable, or numbers and variables multiplied together, So 4, x,
4x and 4xy all are terms. Terms are added to form expressions.

Let us take three terms 4x, 3y and 8, From these three terms expression is 4x + 3y + 8. The
term 4x is product of 4 and x. 4 and x are factors of 4x. Whereas 3y is product of factoers 3 and
y. The term 8 is made from single number 8.

The expression 9xy — 3x has two terms 8xy and —3x. The term 9xy is product of factors 2, x
and y. The term —3x is product of factors —3 and x. The numerical factor of a term is called its
numerical coefficient or simply coefficient. The coefficient in term Sxy is © and in —3x 15 3.

8.3 Monomials,Binomials, Trinomial
An expression containing one or more terms with real coefficients and variables having num-
ber whole as exponents is called a polynomial.
Examples of polynomials : 3x, 3x+ 2y x?+3x+5, ax+by+cz+d
® Polynomial that contains: only one term 1s known as monomial.
e.g 4, 3x, 4y, Txy, 8xly, —4xy?
® Polynomial that contams two terms is called a binomial.
eg 3x+ 4y, x -2y, ax + by
® Polynomial having three terms is trinomial and 50 on.
eg ®K2-3x+5 ax+by+cz
8.4 Like and Unlike terms

Like terms are terms whose variables and their exponents are same (equal). The

21
coefficients can be different. So 3y, -4y, 3 Y are like terms. Similarly 3t and —11¢* are like

terms, Also, 4ab, —21ab and 11ab are like terms,

The terms which are not like are known as unlike terms. Iere 7x and 4y are unlike
because vanables are different. Similarly 7x® and 4x are unlike term because exponent are unequal,

8.5 Addition and Subtraction of Algebraic expressions

In earlier classes, we have learnt about addition and subtraction of algebraic expressions. Recall
that in addition we write each expression to be added in a separate row. While doing so. we write

like terms one below the other and add them.
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Also subtraction of numbers is the same ag addition of its additive inverse. Therefore subtracting
—4 is same as adding +4. Similarly, subtracting 5v 1s same as adding —3v. Subtracting —3x” is same as
adding 3x* and so on. So in subtraction the sign of each term of the expression, to be subtracted, will
be changed. The signs in the third row written below each term in the second row help us in knowing
which operation has to be performed. Observe the following examples to clear the concept,

Example 8.1. Add the following expression
(i) =x+ty—2zand2x-2y+3z
@ 2x+3iy—4dzandx+y-—4
(i) Txy+ Syz-3zx, 4xy + Tzx and 3yz + 4
Sol.  Write the expression in separate rows with like terms one below the other, we have
(1) X+ y -2z

2x -2y +3z
x-v + =

i) 2x+3y -4z
x+ ¥y -4
3xn+4dy —4z-4

there is no like terms of —4z and—4

{iii) Txy +5yz—3zx
4xy + Tzx

vz +4
llxy + 8yz+4dzx + 4
Example 8.2. Subtract
(1) 5a* - 3ab + 4b - 7 from 8a® — 3b*- Bab + 9a - 7b
@ x+3ydz+x-y*from8x+5z-x2—y*+7
Sol.  Like addition, we will write the expression in separate rows with like terms one below the
other and then we will subtract

] 8a? —3b* —8ab +9%a - 7b (1) Bx+52 — x* -y +7
Sa? —3ab +4b -7 x—4z + xt - +3y
= - = + — o+ -+ =
3a2—-3b*—5ab +9a —11b+ 7 T+ 9z — 2x* + 7-3y

Example 8.3. Subtract x + 3y — 5z + 7 from the sum of the expressions 2x — 3y + 4z - 2 and
-3x + 8y + 12z -4
Sal.  First, we will add the expressions 2x — 3y~ 4z -2 and 3x + 8y + 12z — 4, as we did

earlier

2x—3y+ 4z-2 Now subtract x+3y—5z+ 7 from—x + 5y + 162 -6
-3x+8+12z — 4 —-xt+35y+16z-6

—X +5y+ 162 -6 X+3y— Sz+7

- + _
—2x+2y+ 21z -13
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Give five examples of expressions having one variable and having two variables.

Construct :-

{iy  Three polynomials with only x as variable
(i) Three binomials with x and y as variables
(i) Three mononuals with x and y as variables
()  Three polynomials with four or more terms
Write two terms which are like to

(i) Tx (i1) 3ab (i) Tx%y (iv) 2lm
Identifv the terms, their coefficients for each of the following expressions:
() Sxy-—3zy @) 2+ 2x-3x2 () 4xty? - 427 + 3xy

G sb B LS T %-I-% +2xz (i) 0.3a— 0.5ab

3
(vii I_; +7 1“‘5}’ (vt} 0.4a — 0.6ab +3b (ix) 3xy* + Sxyz - 6y

Classify the following polynomials as monomials, binomials and trinomials. Which
polynomials do not fit in any of these three categories? and why?

() 3x (W) y (u) 4

@) 3x-2y © T+z (Vi) X +y+ 2z
(vii) 2x-y+7 (vm) a+b+c ix) x—-y+2z
(x) ldtyz (xi) x2— v (xii) a2+ b+ ¢?
Add the following

(i) ab + a*h - 3abc and 4abc — 7a'b + 2ab + 3
i) x+v+3z-2xvzand-2x+3y+4z-38
() x*-y?, vz 2-x

v) %x-v,-ytz z—-x

(v) 2x%!-3xy+4and 5+ Txy— 3xly?

M) X+V—2 -+, -+ P+
Subtract

1) S5x-3xy+7y+18fromI3x-Txy—-6y+8
(1) 2&m+3Imn- 8nf from ¥¥m + Tmn + 13n#
(m) ab + bc + ca + abe from 3ab — 2bec — 4abc
(v} 2x+3y+4z+ Ixyzfromdx —Txyz

(v) 0.3x+02y+2xyz from 0.7x + 0.8y — 9xyz
(vi} ab + bc — cd + abe from 2ab — 2bc + 2cd — 2abe
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8.

2.

10.

Subtract the third expression from the sum of first two expressions.

() 2ab + be — cd, abc + ab - 2bc, - 2be + 3ab

M 2x+3y—-2z,x-y+3xyz dx+3y— 4z + Tuyz
(i) 0.2x+ 03y + 0.4xy, 0.8x+ 0.7y, x +y— 0.6xy
{iv) Txy+3x+2y-3z x+y+2z dxyv-x-v+4z
(v)  03xy+02yz, 04xy+0.32zx, 0.2xy + 0.2yz

(vi) Odxyz+03xy, 0. 7xyz + 0.2xy?, xyz + 0 4xy’

TIf sides of a triangle are given by expressions, x*— 5x + 6, 3 —

8x — 11. Find the perimeter of triangle.
Multiple Choice Questions :

(i)  Identify coefficient of v in 7y-5.

(a) 7 (b) -5 (e)5
()  Which of following is a mononmal”
(a) 7Tx+5 (b)x+y+z (c) 3%

(i)  Identify the binomial.

(a) 5x+2 byx+x+1 (c) 6z
(iv)  Find the trinomial from following expressions.

(a) Sxy-3ay (®) 2x-y+7 () x-y+2z+4
(v)  Out of given expression which are like terms?

(a) 7xand Ty (b) 3x and 3x* (c) x*and 3%*
(vi) Addition of 2a~ b and a - Zb will give:

(a) a-b (b) 22— 2b (¢) 3a—3b
(vii) What does given diagram represents.

o] A B < ] o

{a) x+3 (b) 2x +3 (¢c) 2x—3
{(vil) The expression3x—5isa:

(2) Monomial (b) Bmomial (c) Trinomial
{ix) Identify the terms in expression —5x + Txy.

{a) —Sand?7 (b) —5x and 7x (c) —5x and 7xy
(x}) Addab - be, bc - ac, ac - ab

(a) O (b) ab + be + ac (c) abe
(x1) Find the value of expression 3x-5 at x = 5.

(a) 5 (b) 10 (c) 15
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3x*+ Tx and 11x*+

(d) 12

(d) 52 -Tx + 6

(d) ft

(d) x*+3

(d)+3

(dya+b

(d) x>+ 3

(d) None of these
(d) 5xand Ty
(dyatbtc

(d) 20



8.6 Multiplication of Algebraic Expressions:-

Introduction :- (i) Look at the followoing pattern of dots

Patiern Number Number Total Number

of rows| of Columns ol dots

5 8 5% 8

To find total number of dots
we have to multiply number of
rows to the number of columns

& & 8 & @
a8 @ 0w
L I B B
L B B
LA B B B ]
LN B B
& & & 8 @

L BN BN B B B
LB BN BN B BN
L BN BN BN BN

[

L ]

R

o

(=, ]

n

m n mxn
Here number of rows are m
and number of columns aren

* 11 1 =e
® | 1 | =w

s m+ 1 n+l fm+1){n+1)
= Here number of rows are

P e R S {m + 1) and number of col-
urans are (n + 1)

(1)

(iii)

Let us think of some other situations in which
two algebraic expressions have to be multiplied? : s

We know the area of rectangle is £ x b where I
£ 1s length and b is breadth of rectangle. l
If length of rectangle is increased by 2 units | %
and breadth is reduced by 1 unit then area of = ' :
new rectangle willbe (£ +2) = (b - 1)

For buying things we have to multiply number of things with their vnit price.

13

e.g.  let price of one note book =T Pp
Number of note books required =q
then he has to pay =Zp~*q)

Now suppose the price of one notebook is increased by ¥ 1 and number of note books
required is 2 more, then

Price of one note book =g{ptl
Required number of same note books =g+2
So he has to pay =T (p+1(g+2)
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In all the examples discussed above we need to multiply quantities in the form of algebeic
expressions, 30 now we will learn, how to multiply algebraic expressions, First we will
learn multiplication of monomial with another monomial

8.7 Multiplying a Monomial by a Monomial
8.7.1 Multiplying two Monomials

We know multuphcation is repeated addition
as 4 x 3 means 4 times 3
LE. 4x3 = 3+3+3+3=12
Similarly 4 % (5y) = Sy+5y+5y+5Sy=20y
and §x(3x) = Ix+3x+3x+3x+3Ix=15
Now observe some following products:-

i) yx3x = yx3xx = 3 xxxy=I3xy
@ Sxxdy = Sxxx4dxy 3% x x y = 20xy
(i) 3xx(2y) = Ixxx(Zxy = 3x(Z)xxxy=-—6bxy

Note that product of two monomials is a monomial

Now observe some following examples
(iv) Sxx3x? = Sxxx3xyd
= (5x3)x(xxx) = 15xx =150
Here we will use the rules of exponents and powers that for any non zero integer a, a™ »
a]'l _ am+n
() 5% (Hxyz) = (5 % A) % ()« =) % (yz)
=-20x"yz
8.7.2 Multiplying three or more monomials

Observe the following examples
(i} 2x=3y=xdz=(2x=3y) x4z =bxy * 4z=24xyz
(i) 2xy = Sxiy? « 6xyt = (2xy = Sx%y%) * oxy?
= 10y* x 6xy”
= (10 x &) x*y* = xy!
=60 (x* ¥ x) * (y* x ¥¥) = 60xy’
It is evident that first of all we multiply first two monomials and answer obtained iz multi-
plied with third monomial to get the inal answer.
Note: We can nmltiply the monomials in any order, result will be same.
Example 8.4. Complete the table to find the area of rectangle with given length and breadth

Length Breadth Area
3x Sy
dx 2x
2xy 3x
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Sol.

Length Breadth Area
)4 Sy IXxSy=(0(F x5 xxxy=15xy
4% 2% Ax % 2x = (4 % 2) % (x % x) = 8¢
2xy 3x 2xy % 3x = (2 # 3) = (x x x) ¥ y= 6%’y

Example 8.5. Find the volume of cubiod (rectangular box) whose length, breadth and height are

Sol,

[ )

th
L]

respectively

(i) 2x,3v, 4z

(ii) 2ux, 3by, Tez

(iii) 2pq. 3qr 4rp

We know volume of cuboid == b xh

So volumes of rectangular boxes (cuboid) are

(1) 2x=x3yxdz=(2 =3 =x4)x(x)=(y)=(z)=24xyz

() 2ax =3byxTcz=(2 =3 =7)* (ax) = (by) = (cz) = 42abcxyz

(@) 2pgx3qr=dp=(2x3=4)x(pxp)=(q=q)=(r=r1)=24p*g"?

Gxercise[s2

(i) The product of two monomialsis ...................

() The product of three monomialsis ......................

Find the product of following pairs of monomials

@ 8x 3y (ii) 4, 2x (i) —4p, 3q (iv) 8p. -3pq

(v} 3xv.0 (vi) p*, 2Zpq (vi) 2p, 3pr (viit) r, 2p

Find the area of reciangles with following pairs as their length and breadth respectively
(%, ¥), (26, 4m), (10m, 6n), (3mn, 4n), (%a’b, 13abc)

(2ax, 3pr), (3mu, 4np), (2p, pqr), (3x%y, 7xy°)

Complete the table of Producis

First Monomial — | 2x -8y 2x? —3xy | Txfy | -9x%?
Second Monomial |
_2};
Ix
},:!
dxy
P
Find the Product of
i) 3x 4% — 7 (i) 2z, 3y, 4 i 2, 2.
i x, A ZX, 3v, 4z {1}2.3*4
. x’y ,
(iv) ab, abg, abed (v) T Oylz, 823 (vi) -3pq, 4pix?

154



6.

Ie

Find the volume of rectangular box having length, breadth and height respectively as
() *xv.z (ii) 2x, 3y, 3z (iif) 2a, 7b, ¢

b
3

(iv) 4/, 5m, 6n (w) ab?, bc?, ca? (vi)

abe
altiglg

Multiple Choice Questions :
(i)  Multiplying a monomial by a monomial will give you a:

(a) Monomial {b) Binomial (c) Tnnomial (d) None of these
(i) Muliiplving a monomial with a binomial will give you a:

(a) Mononual (1) Binomial (¢) Trinormal (d) None of these
(i) Find the product of 3x and 5v.

(a) 3xy (b) 15x (c) 15xy (d) 15y
(iv) Find the product of 3a and 7ab.

(a) 2ladb (b) 15a+21ab  (c) 21a% (d) 21ab
(v) Ifsides of a rectangle are 2ab and 3bc respectively. Then its area is;

(a) oabe (b) dab’c (c) 2ab+3bc (d) 6+ab+bc
(vi) Find volume of a cuboid with sides a’b, b*c and c¢’a.

(a) abe (b) a’h?c? (c) a’bic? (d)a’h +b’c +cfa

8.8 Multiplying a monomial by a polynomial

8.8.1 Multiplying a monomial by a binomial

Note:-

Let us multiply monomial 4x by binonual (5x + 2y)
1e.  Find 4x = (5x+ 2y)

Here we will use the distributive law for this multiplication.
So 4= (5x+2y) = (4x = 5x) + (4x = 2y)

= 20x* + Bxy
Here observe that product of monomial and binomial is a binomial
Sumlarly (—4x) < (-5y+2x) = (—dx % —5y) + (—4x * 2x)
= 20xy — 8x°2

If we multiply a binomial with a monomial, we will agamn get a binomial We can use
commutative law for this multiplication.

For example (a-7b) = 2b
= 2b % (a-Th)
=2h x a+2b x (-7b) = 2ba — 14b?
or 2ab — 14b* [-.- ab = ba]
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8.8.2 Multiplying a monomial by a trinomial

Consider 5a (a*+ 2a + 3) We use distributive property of multiplication over addition.

S5a(a’+2a+3) =(5 xa’)+ (5ax2a)+(5a x3)
= 5a' + 10a? + 15a

Example 8.6. Simplify the expressions and evaluate them with given value of variable

(i x(x+3)-2forx=2 (ii) 2y(3y-T)—2(y+4)
Sol. (@ =x{x+3)-2 =x+3x-2
forx=2; Wehave= (2 +3x2-2=44+6-2=8
@ 2y@By-T-2(y+4+5=6y-14y-2y-8+35
= 6y* — 16y — 3 (Combine like terms)

Now for y=-3 ; We have = 6 (-3)* — 16 x (-3) - 3
=g e +43 -3
=54 +48 -3 =90

Example 8.7, Add
(i) 2y(5—vy)and 6y* + 14y + 7
(i) 3x(x*+2x—5)and2 (x*+Tx-12)

+5fory=-3

Sol. (i) Firstexpression=2y(5-y)=2y=x5-2yxy=10y-2y=-2¢y"+ 10y
Now adding first and second expression
— 2y + 10y
+ 6yt + 14y + 7
dyt +24y + 7
(i)  First expression=3x (x* +2x—3) = 3Ix xx'+3x % 2x+3x 5 (—9)
= Ix*+6x'—15x
Second expression = 2(x* + Tx — 2) = 2a+2xTx+2x{-2)
=2+ 14x - 4

Now adding first and second expression 3x* + 6x? — 15x
+2x%+ 14x - 4

I+ B -x -4
Example 8.8, Subtract 2pq (3p — 2q) from 3pq (p + qJ.
Sol. Here, 2pq (3p - 2q9) =2pq * 3p + 2pq * (-2q)
=o6p’q—4pq’ (i)
and 3pq(pt+q) = 3pgxpt+3pgxgq
=3p'q + 3pqg® (i)
Subtracting (i) from (ii), we have
3p’q + 3pq’
6p'q - 4pq’
— 1
-3p*q + Tpq’°
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Multiply each of the following pairs

- = |

W -]
. s

@ 4x,x+y () (x-3y), % (W) (x+y), Txy
(iv) (x*—9x), 4% (v) (a+b), 0 (vi) (ab+ bc), ab
Complete the table
First expression Second expression Product
(1) a'bie? ab +bec+ca
(i) x+tytz 2xy
() p+q-2r 2p
(v) btc—-a abc
Find the Product of :
(i) a'and (a?-b? (m) 4xy and (- 2x - 3v)
() a and (a® - 2ab + 1) () 4x* and (- x> - v + 1)

Simplify the following and find its value with the given value of the variable

1
(()x(B3x+2)-T7ifx=1and X =E (i) xy (xy —xy)ifx=1,y=2

() y(2y* - Ty) +Rify=0 and y=-1 {(v)ab(a+ab+abc)fora=2,b=1.¢=0
Add: () x(x—y),y(y—z)and z (z - x)
(i)2x (x—y—2)and 2y (z—vy—X)
Subtract : (i) 8/ (I —4m + 5n) from 97 (10n —3m + 2J)
(iif)2a{a+b—-c)—2c(at+tb-c)fiom 2c(—a+b+c)
Subtract sum of x(2x+7) <2 and 3x (x=2) + T from Tx - 1
Add 2%y (x + v+ z) and 3y (33— xy + xz) then subtract from 5x (xy + v!— 4vz).
Multiple Choice Questions :
(i) Product of pgr and p + q + r will be:

(a) par (b) p*qr + pq’r + pqr?
(€) pq+ar+pr (d) pigr + pgr
(i) Find value of x*+xatx=2.
(a) 4 (b) 6 (c) 8 (d) 10
(i) Find y x y* = y*x y*
() vy (b) y* (c) y" (d) y**
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(rv) Find the product of xy +4z + 3x with 0.
(@ xytyztdx (D) xyz (c) 0 (d) xy’z
8.9 Multiplying a Polynomial by a Pelynomial
8.9.1 Multiplying a binomial by a binomial

Let us multiply one binomial (3a+ 3b) with another binomial (7a + 4b). As we did in earlier
cases, we will use distributive law to find the multiplication

(3a+ 3b) x (Ta+4b) = 3a x (7a+ 4b) + 3b x (7a + 4b)

= (3a = 7a) + (3a = 4b) + (3b = Ta) + (3b = 4h)

= 21a + 12ab + 21ba + 12b* | (As ab is same as ba, so
= 2la? + 12ab + 21ab + 122 | PY combininglike terms)

= 21a* +33ab + 12b*

[ After doing product of 2 polynomials, we need to look for like terms and must combine
them to get result ]

Example 8.9. Multiply
(i) (7a+Db)and (a+ 3b)
(M) (2x—y) and (x + 3v)
Sol. (1) (7a +b) (a + 3b)
=Ta (a+ 3b) +b (a+ 3b)
= (7a xa) +(7a % 3b} + (b % a) + (b = 3b)
= 7a*+ 21ab + ba+ 3b?
= Ta*+ 2lab + ab + 3b? [+ ba=ab]
= Ta? + 22ab + 3b?
(M x-yxE+t3y)=2&=xx+3y)-yE+3y
= (2x x x) + (Zx x 3y) = (y * x) = (y = 3y)
=2x*+ 6xy — yx — 3y
= 2x* + 6xy —xy — 3y [- yx=xy]
=2x*+ 5%y — 3v’ (combining like terms)
Example 8.10.Multiply
(i) {a+6)and (b—8)
(i)  (2a*+3b) and (5a - 3b)
Sol. () (a+6)x(b-8) =axdB-8)+6x=(b-8)
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= ab —8a + 6b — 48
(i) (2a*+ 3b)x (5a—-3b) = 2a’x (5a-3b)+ 3b = (5a-73b)

= (2a% x 5a) (2% » (= 3b)) +(3b = Sa) + (3b = (-3b))
=10a* — 6a’b + 15ba — 9b?

8.8.2 Multiplying a Binomial by a trinomial

In this multiplication, we shall have to multiply each of the two terms of binomials by each of the
three terms of trinomial. We will get total 6 terms. which may reduce to 5 or less, if like terms
appears in multiplication. Consider

(2x + 3y} * (x + 2y + 5) = 2x = (x+ 2y + 5)+ 3y (x+ 2y + §) (using distributive law)
= 2x* +dxy + 10x + 3y + 6y* + 15y
= 2x+ Txy + 10x + 6y + 15y (as xy = yx)

Example 8.11. Simplify (a + b) (2a + 3b — 2¢)
Sol. (a+b)(2a+3b-2c)

=a(2a+3b-2c)+b(2a+3b-2)

= 2a? + 3ab - 2ac + 2ab + 3b* - 2cb

= 2a* + Sab — 2Zac — Zbe + 3

éxewise 8.4

1. Find the product of

(i) E+Sand(x+4) (i) Zx+3)and(x—7)
(i) (x - 8)and (x+3) (iv) (2x - 3) and (x - 4)
(v) (2x+ 3y)and (x + 2y) (vi) (x +y) and (x —3y)
(vii) (p — q) and (p + 3q) (viil) (2p — 3q) and (4p — 3q)
g 7 d 0 (s 2]
(x) (a*—Db)and (a +b?) (0 (g**Y jand X —5¥
(x) (0.2x +0.5y) and (3xy - 5y%) (i} (p*—q) and (p+q)

2. Simplify:-
M y-3)(y+3)+28 (i) (@*—3)(b*+35)-8
(i) (y*-7)(x+y)+ 13y (iv) (3x — y) (x + 5y) - ldxy

v) (@a+by(a-b)+(d+c)(b-c)+(c+a)(c—a)

159



3 1 1 T
E”"] “5”] - iz*—*’]ﬁz”]

(v)

i) (p-a(pta+ptatnprq-1)
(vit)) (x+y) (x-y = xy) -3xy (x+y) (x) (£ +m) (£ - m+n)} (£+ m?)
x) 2 -5x+T)(x-6)+42
8.10 What is an Identity ?
Consider the equality (x—5) (x+1) =x* —4x— 5 We will solve both sides of equality for same
value of x say x = 7.
for x=7, LIS
RHS

(7T-5(7+1)=2%x8=16

(7 —4%xT-5 =49-28 -5
=49 - 33
=16

So for x = 7 the values of the two sides of equality are same

Let us take a new value x=-3
LHS=(3-5)(3+1)=-8x-2=16
RHS=(-3-4(3)-5 =9+12-5=16
Thus forx=-3; LHS=RHS
We find that for any value of x, LHS =RHS.
Any equality which is true for every value of variable in it, is called an identity.
So (x—35)(x+1)=x*—4x -5 is an identity.
Difference between an identity and equation
Consider an equation x*— 5x+6=10

Nowfor x=1
LHS =(1Pf-5=%1+6=1-5+6=7-5=2
RHS =0
LHS = RHS

For x =2
LHS =(2¥-5x2+6=4-10+6=10-10=20
RHS =10
LHS =RHS

For X =3
LHS =3P -5x3+6=9-15+6=15-15=0
RHS =10
LHS =RHS

For x =0
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LHS =(02-5x0+6=6
RHS =0
LHS #RHS

We observe that equation x*-5x+6=0 is true for x =2 and 3 only and is not true for any other
value of x.

We can say that equation is true for some specific values of variables only i.e. it is not true for
all values of variable involved in it. Therefore it is not an identity.

8.11 Standard Identities

Now we shall study three identities which are very useful. The identities are obtained by actual
multiplication of a binomial with same or another binonial.

(a) Let us first consider (a + b) (a + b) or (a + b)*

(b)

(c)

(d)

Now (a + b)?

(a+b)fath)
af(atb)+b(a+tbh)
a + ab + ba + b

= g*+ 2ab+ b (- ab=ba)
Se(a+bpPp=a*+2ab+th* ()
We can venfy the above identity with different values of a and b, The values of two sides
will be same.
MNow consider (a —b)?
(a—by =(a-b)y(a-b) =afa—-b)—-b(a-b)

=a*—ab—ba+b2= a*—2ab+b*
Sofa-b)P=a-2ab+b (IL)
Now consider (a +b) (a — b)
Now({a+b)(a-b) = afa-b)+b(a—b)
= a*—ab +ba-b?

So(at+tb)ia—"b) = a*—h* (IIT)
The above three identities (I), (IT) and (IIT) are known as standard Tdentities.
Now we shall discuss one more useful identity
x+ta)(x+b)=x(x+b)+talx+h)

= x2+ bx+ax+ab

=%+ (at+b)x+ab
or(x+ta){x+b)=x*+(a+b)x+ab (IV)

Activity: To verifv (a+b)* =a’ + 2ab+b’ by paper cutting activity.
Material Required : Coloured paper, glue, scissor, geometry box, card board.
Procedure: 1. From coloured paper cut out figures of following dimensions.

(i) A square of side a = 5cm.
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(i) A square of side b = 2cm ? 3 N
(111) Two rectangles of length Scm and breadth 2em

8
&
i
]
=
[
=

2. Paste these squares and rectangles on card ' . N
board as shown. M
3. Asitis evident from figure that:
Area of square PQRS = Sum of areas of 4 figures. | £ T mm !
Area of square PLTO =axa=a
Area of 2 rectangles =2 xa x b= 2ab
Areaof square MINR =b xb =P L — 3= ]
Sum of areas = a+ 2ab + b e ’

Side of square PQRS =a+h
Area of square PQRS =(atb) (a+b) = (a+b)*
s Ag area of square PQRS = Sum of area of 4 figures

(a+ b)Y =a+ 2ab + b2
Result ; (a + b= a? + Zab + b?

VIVAVOCE:

Q.1. Write the expression for (a+b).
Ang: a’+ 2ab+b?
Q.2. Expand (3x+2y) using the identity (a+b)* = a’ + 2ab + b’
Ans: 9+ 12xy + 4y?
Q.3. Find the value of 101° using identity (a+b)* = a’ + 2ab + b*
Ans: 10201
8.12 Applying ldentities

Now we will see how these identities are useful in calculating multiplication of various expres-
sion in simple and efficient manner.
Example 8.12. Using identity (I) Find

0 (x+2y)?* (i) (107 (i) (2x+2y)* (iv) (10.17
Sol. @ (x+2yp = (X +2(x) (2y) + (2y)* [(a+D)! = a' + 2ab + b7]
= X% + 4xy + 4y?

(i) (1072 = (100 + T)r= (100) + 2 x 100 = T+ (7)* [(a+b)* = a? + 2ab + b]
= 10000 + 1400 + 49
= 11449

(i) (2x +2y) = (2xy + 2 % (2x) (2y) + (2y) [(atb)* = a® + 2ab + b?]
= 4x2 + Bxy + 4v?

() (10.1)2=(1040.1¢ = (100 + 2 x 10 * 0.1 + (0.1)* [(a+h): = a? + 2ab + b7]
= 100+ 2 +0.01
= 102,01

Note: See that method of using identity is more convenient than the direct multiplication.
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Example 8.13. Using identity find :
@ @p-3qF (i) (x - 3yy* (iii) (98) (iv) (9.9)°
Sol. () (2p-3qF = (2p)F -2 (2p) (3q) + (3qF [(a-Db) =a’—2ab +b’]
= 4p*— 12 pg + 9¢°

(x) -2 (x) Gy) + (3yF [(a — by = a* — 2ab = b?]
= x*— bxy + 9y*

(i) (98)2=(100-2)* = (100)> 2 (100) (2)+ (2P [(a— b)Y =a® - 2ab + b7
= 10000 — 400 + 4

(@ (x-3yp¢

= 9604
() (29° =(10-01)= (10)* -2 = 10 = 0.1 +(0.1¥ [(a-—h)*=a® - 2ab + b"]
= 100 -2+ 0.01
= 98.01
Example 8.14. Using identity find :
(i 991* -9 (i) 198 = 202
3 s, B0 i 3
(iii) (3 + 2x) (3 - 2x) (iv) Em + Eﬂ Em ‘E“
Sol. (i) 991292 = (991 + 9) (991 - 9) [(atb) (a—b) = &’ — b?]
= 1000 = 982
= 982000
(@ 198 = 202 = (200 —2) (200 + 2)
= (200) - (2F [(at+b) (a-b) = a® — b?]
= 40000 — 4
= 39996
@) (3+2n)(3-2n) = (3P-(2np [(atb) (a-b) = a? — b?]
= 8 -4
; 3 3 3
@ (fmegn) [fm3n
-?'-m]: "fénﬁi1 “b)y=2a?
[4 \2) [(a+h) (a-b) = a* - b"]
9 , 9.,
- Em = :n
Example 8,15, Use identity (x + a) (x + b) =x*+ (a + b) x + ab to find the following :
(i) 104 % 107 (i) 501 = 503 (i) 97 = 104 (iv) (2y + 3) 2y + 6)

(v) (3p-T7)(3p+8)
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Sol,

(i)

(1)

(i)

()

(v)

104 = 167

501 = 503

97 = 104

(2y+3) (2y+6)

(3p-7) (3p+8)

Example 8. 16. Simplify:

Sol.

L.

(i)
(1

(ir)

(1)

(3p+2q)* - (3p-2q)°
(3pt2q) - (3p-2q)°
= [(3p) + (2q)* + 2 = 3p = 2q] - [(3p)* + (2q)* — 2 = 3p * 2q]

(x+3y) — (xty) (x-)

(100 + 4) (100 + 7)
(1000 + (4 +7) x 100 +4 7 [Herex=100,a=4.b="7]
10000 + 1100 + 28

11128

(500 + 1) « (500 + 3)

(50002 + (1 +3) x 500+ 1 x3 [Herex=500,a=1,b=3]
250000 + 2000 + 3

252003

(100 —3) = (100 + 4)

(LOOR + (-3 + 4) % 100 + (-3) (4) [Here x = 100,a=-3, b=4]
10000 + 103 - 12

10088

(2y) + (3+6) (2y) + 3 x 6 [Herex =2y, a=3, b= 6]
4yvi+ 9% 2y+ 18

4v* + 18y + 18

(3p) + (=7+8)(3p) + (-7) * (8) [Here x = 3p, a=—7, b= 8]
9p® + 1 x 3p- 56

9p? + 3p - 56

(ii) (2ab + 3bc) — 12ab%e  (iii) (x+5y)° — (x+v) (3~v)

[9p + 4q® + 12pq] - [9p® + 4q” — 12pq]
op* + 4q + 12pg - 9p* - 4¢*+ 12pq
24pq
(2ab + 3be)? — 12abic
= (2ab)* + (3bcy + 2 = 2ab = 3bc — 12abéc
= 4a’h? + ob%? +12ab'c — 12ab%
4ath? + Ohic?

[+ (5y) +2 xx = 5y] - [ - ¥
X2+ 2597 + 10xy —x* + 92

= 26w+ 10xy

éxewi.se 8.5

Use suitable identity to get each of the following products :
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M c+y)+y) (@ (y+2x)(y+2x) (@) (a+7b)(a+7Th)

| T U
(v) (2a-Db)(2a-b) @ @x-3y)@x-3y) ¢) (%-3Y[|*-37]
(vi) (2x+3y) (2x+3y)  (vi) 101 = 59 (ix) x+% I—-%]
(x  3y|(x 3y|
() 61*-39 () ﬁ‘*‘;][?j] () 54 % 46

(i) (q+p)(p-q

Use the identity (x +a) (x +b)=x*+ (a+b) x + ab to find the following :

0 (x+2)(x+3) @ (x+2)(x-35) @ x-NExE+3)

(V) (4= +35)(4x+1) W) (Tp+6)(7p-3) (i) (5¥°-1)(58*+2)
Salve the following squares by using the identities :

2

@  (xy+3zp (ii) Ex %}f

m (atc(atc=(atc)f vy (1.2p - 1.5q)

U (ragy o) (v

Simplify -

@ (F+39) (34 Xy (@) (2m + 35n)*+ (2n +5m)*

(@) (ab + be)* — 2ab%e (iv) (Sp - 5q)* — (9p + 5q)°
. Prove that :

() (a+b)—(a—b)*=4ab
i) (2x+3y) (2x-3y) + By - 52) Gy + 52) + (52— 2x) (52 + 2x) = 0
(i) (2% + 5P — 40x = (2x - 5)?

(v) x-yP+E+yP=2+y)

Using identities, evaluate
M 99 () 1032 @ 512
(iv) 09.8? (v) 71 = 69 (vi) 1,02 =098

7. Using a®— b*>= (a + b) (a — b) evaluate

G) 153 — 147 (i) 64% - 362
(i) (LOS)— (957  (iv)12.12— 7.9

. Using (x+a)(x+b)=x>+(a+b)x+ab, find :
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@ 105 = 102 (i) 5.1 %52 (iil) 46 x 49
(iv) 103 x 94 (v) 9.3 %92 (vi) 103 % 9.8
9. Multiple Choice Questions :

(i}  Complete the identity (a + b=

(a) a’—b? (b) a?+ b+ 2ab (cya®+b:—2ab  (d)a?+ b?
(i) Complete the identity; a®—2ab+b*=..............

(a) (a-b)? (b) a-b? (c)a-b (d) a®b*
() Complete the identity ; (ath) (a—h):

(a) a*+b? (b) a*-b (¢) a®b? (d) a-b
(v) Complete the identity; (x+a) (xtb) =+ ... iy

(a) a'h, ath (b) (a+b), ab (c) a+b?, ah? (d) ab, ab
(v)  Tosolve (y+5) (y-5) identify the suitable identity:

(a) (a+by=a’+2ab+ b? (b) (a — b)* = (a*-2ab + b?)

(c) (a+b)(a—b)=a’— b (d) a2+ b*= ab

3 2 3 2

(vi) Solve: 'i'P +§"‘I] [EP -EEI]

@) %P‘—%qz (b) gpz —ng (c) %PI —%q (d) %PJ +%q"
(vii) To multiply (2x-3) (2x+35), identify the identity that should be used:

(a) (a+h)(a—by=at- B (b) (a + b)? = a% + 2ab + b?

(¢) (x+a)(x+b)y=x+(ath)yx+ab (d)(a-b) =a® - 2ab + 1’

(vii) If(2p+3q) and (2p-3q) are sides of rectangle than its area is'

‘% Learning Outcomes

After compeletion of the chapter studenis are able rfo:

(a) 2p™+3q’ (b) 4p*+3g’ (c) 4p*-9¢* (d) ép’q’

Identify Algebraic expression, its terms and their co-efficients.
Identify variable and factors of a term.

Define a Polynomial.

Differentiate between an expression and polynomial.

Define a monomial, Binomial and Trinomial.

Differentiate between like and unlike terms.

Apply operations of addition, subtracfion and multiplication
over polynemials and algebraic expressions.

Apply muliiplication of algebraic expression to find area of rect-
angle and volume of cuboid.

Understand about identities and use identities in their daily life.
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$ Answers

Excercise 8.1

4, Term  Coeflicient Terim Crsafioist
(i) Sxy 3 (v) | 03a 0.3
3zy 3 ~0.5ab 0.5
@) 2 o | XY 1
% M 3 2
—3x? -3 s 7
(m) | dx*y? 4 %}f 2
4z —4 < 2
3xy
(vidl) [ 0.4a 04
(v]__ab 1 06ab | -06
be 1
Ib? 3
abc 1
7 7
() | 3xy? 3
: X ] Xy >
M 3 s —6y* -6
y L
6 6
257 2
(i} monomial (i) monomial (i) monomial (i) bimomial ~ (v) binomial

(vi) trinomial (vit) trinonal (tviii) trinommial
(1) binonual (1) trinomial

(1)

(i)
(iii)
(iv)
(v)
(i)

3ab — 6a®h + abc + 3
=%+ dy+ Tz~ 2xyz -8
4]

—2y+2z

—X%yi+ dxy + 9

X+ yt + 7
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10.

| ]
B

e L
& ¥

b=
&

(i) 8x —dxy - 13y - 10

(i1} Tém + 4mn + 21nd

(i) 2ab — 3bc — ca — Sabc

(v)  2x-3y-4z- 10xyz

{v) 0.4x+ 0.6y — 11xyz

{vi) ab — 3bc + 3cd — 3abe

(i} abc + bec — cd (1) Xy + 2z —4xyz (i) Xy

(iv) Ixytixtdy-5z W) 0.5xy+03zx (vi) O.lxyz+0.1xy?
O+ 10x -2

(1) a (ii) ¢ (1ii) a (iv)b (v)c (vi)ec (vit) b
(viii) b (ix)c () a (xi) b

Excercise 8.2

(1) monomial (i) monomial
(i) 24xy (i) 8x (ii)—12pg (iv)-24p%q (V)0 (vi)2pq (i) 6p’r (wiil) 2pr
xy ; 84m ; 60mn ; 12mn®; 117 a’b’e ; 6axpr ; 12mnp ; 2p2qr; 21x%y?

First monomial == 2x Sy 2x? -3xy T2y ~Ox?y?
Second rnuncmia]l
2y Axy 10y 42y 6xyP 14x2y2 182y
3x 62 ~15xy 6x* Oxty 20y 27Ny
¥ 2xy? —5y 2x%y2 ~3xy? TxH?  Ox%!
~dxy —8xy 20xy* ~8xdy 12x%* -28x%y* 36y
Ixiy? dv: —10x%y dxdyr —6xh 14xdy? —18x%y
Hb
()84 @27 (i) Sy (Wb @) 24y (v)-12p'ge
(1) gvz (i) 24xyz (i) 14abe  (iv) 120/mn  (v) a’bc? (vi) o1
M a (i) b (1) ¢ (iv)e (v) b (vi) ¢

Excercise 8.3
() 4x* Hdxy () x-Sty () Txy - Txy® () 4xP-36x" (v)0 (w1) a*b* +ab’c
(i) a’bc? + a®b’c® + a'b’c’ (i) 2x%y + 2xy? + xyz
(i) 2p*+ 2pq — dpr (1v) ab’c + abc? — a'be
()a®—ath® (i) -8y 12xy® (i) a® 2a%b+ab?  (iv) 4t 4Py + 8
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[ £~ ]
*

—21
(32 +2x-T7;-2; 5 (iil) xPy? - xly* ; -4

gy 2F-=Tr+38.8;-1 (iv) a’h + a®b* + a’b’c . 8
(1) ®¥—xyty—yzt+z—xz

(i)  2x% - dxy - uz + 2yz - 2y

(i) 102+ 50In + 5lm

(i) 4bc — 2ab + 2ac¢ — 2a®

(-5 +6x—-06 8. 6xy° — 25%yz

(b ()b (ijc (v)c

Excercise 8.4

H x*+9%c+20 () x*—2xy-—3y

@ 2x*-11x-21 (vil) p*+ 2pq - 3¢*

M) x*-35x-24 (vil) 8p* — 18pq + 9¢°

) 2x*-11x+12 (x) a*+a*h*—ab-b
(v)  2x+ Txy + 6y (x) %x?‘ —xy +x0y? - %}'3
(d) 0.6x%y +0.5xy*—20y* (xi) p*-¢°

M y*+19 (i) a%*+ S5a*—3b* - 23
(i) yX+y - 7x+6y iv) 3x -5y

(v) 0O (wi) x*—y?

(vii) 2p*+2pq -’ (vi) x* — y' —2x%y — 2xy°
() In+mn-—2m? x) 2x*-17x*+37x

Fxcercise 8.5

@M o+ 2xy+yt (@) y?+dxy + 4
(i) a*+ l4ab + 49b° () 4a? — dab + b2
I
() 4x-12xy +9y? o) x*oxy+oy’
(vi) 4x3+ 12xy + 9y? (viii) 9999
2 Yz
® X =10 (x) 2200
.oxP 3xy  9y? ;
T S i) 2484
(xa) 274 T 16 (xii) 24
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(i) p* - q

() x*+5x+6 (i) x*—3x—10

(i) x*— 4x - 21 (V) 16+ 24x + 5

(v) 49p*+ 21p — 18 (Vi) 25y + 5yt — 2

; w Ko ¥ 2
() x%*+oxyz + 9z @ F* -—&y+7y
(i) a®-—2ac+c? (iv) 144p* —3.6pq + 225¢°
(V) x*+ 9y + 6x’y? ) x*+y'z'-2xy'z

() xR+ 12y + 0+ 9 (i)  29m? + 2902 + 40mn
(i) a%b? + bic? (iv) —180pq

@ 9801 (@) 10609

() 26.01 (v) 96.04

(v) 4899 (vi) 0.9996

@ 1800 () 2800

(i) 0.20 ) 84

@ 10710 () 2652

i) 2254 (iv) 9682

(v) 85.56 (vi) 100.94

@ b (i) a (iil) ¢ (iv) b (v) ¢
(vii) ¢ (viil) ¢
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