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10.1 INTRODUCTION

We have already come across simple algebraic expressions like x + 3, y—5,4x +5,
10y —5 and so on. In Class VI, we have seen how these expressions are useful in formu-

lating puzzles and problems. We have also seen examples of several expressions in the
chapter on simple equations.

Expressions are a central concept in algebra. This Chapter is devoted to algebraic
expressions. When you have studied this Chapter, you will know how algebraic
expressions are formed, how they can be combined
how they can be used.

10.2 How arRe EXPRESSIONS FORMED?

We now know very well what a variable is. We use letters x, Y, l,m, ... etc. to denote
variables. A variable can take various values. Its value is not fixed. On the other hand, a
constant has a fixed value. Examples of constants are: 4,100, -17, etc.

We combine variables and constants to make algebraic expressions. For this, we use
the operations of addition, subtraction, multiplication and division. We have already come

x%, 2y%, 3x2 = 5, xy, dxy + 7
(i) Theexpression x2is obtained by multiplying the variable x by itself:
XX x=x2

Just as 4 x 4 is written as 4%, we write x X x = x2. Itis commonly read as x squared.
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(Later, when you study the chapter ‘Exponents and Powers’ you will realise that x”
may also be read as x raised to the power 2).

In the same manner, we can write XXXxXx=x

~ 5 ¢ ’ . .
Commpnly, x*is read as ‘x cubed’. Later, you will realise that x* may also be read
as x raised to the power 3.

x, x>, x*, ... are all algebraic expressions obtained from x.
The expression 2y?is obtained fromy: 2y?=2xyxy
Here by multiplying y with y we obtain y2 and then we multiply y* by the constant 2.

In (3x>— 5) we first obtain x2, and multiply it by 3 to get 3x>.
From 3x2, we subtract 5 to finally arrive at 3x* - 5.
In xy, we multiply the variable x with another variable y. Thus,

X Xy=Xy.

In 4xy + 7, we first obtain xy, multiply it by 4 to get 4xyand
add 7 to 4xy to get the expression.

Describe how the
following expressions
Txy + 5, x%, 4x* — 5x

10.3 TERMS OF AN EXPRESSION

We shall now put in a systematic form what we have learnt above about how expressions
are formed. For this purpose, we need to understand what terms of an expression and
their factors are.

Consider the expression (4x + 5). In forming this expression, we first formed 4x
separately as a product of 4 and x and then added 5 to it. Similarly consider the expression
(3x2 + 7y). Here we first formed 3x? separately as a product of 3, x and x. We then
formed 7y separately as a product of 7 and y. Having formed 3x? and 7y separately, we
added them to get the expression.

You will find that the expressions we deal with can always be seen this way. They
have parts which are formed separately and then added. Such parts of an expression
which are formed separately first and then added are known as terms. Look at the
expression (4x* — 3xy). We say that it has two terms, 4x> and —3xy. The term 4x*is a
product of 4, x and x, and the term (=3xy) is a product of (-3), x and y.

Terms are added to form expressions. Just as the terms 4x and 5 are added to
form the expression (4x + 5), the terms 4x* and (3xy) are added to give the expression
(4x* — 3xy). This is because 4x” + (—3xy) = 4x* = 3xy. :

Note, the minus sign (-) is included in the term. In the expression 4x* —3xy, we
took the term as (—3xy) and not as (3xy). That is why we do not need to say that
s are ‘added or subtracted’ tO form an expression; just ‘added’ is enough.

Factors of a term

We saw above that the expression ( 4x* —3xy) consists of two terms 4x? and —3xy. The
term 4x2 is a product of 4, x and x; we say that 4, x and x are the factors of the term 4x?

Aterm is a product of its factors. The term —3xy is a product of the factors -3, x and y.'
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Expression (4 3w)

l

Terms

Factors

Expression (5xy + 10)
I

We can represent the terms and factors of
the terms of an expression conveniently and
elegantly by a tree diagram. The tree for the
expression (4x* — 3xy) is as shown in the
adjacent figure.

Note, in the tree diagram, we have used
dotted lines for factors and continuous lines for
terms. This is to avoid mixing them.

Let us draw a tree diagram for the expression
Sxy + 10.

The factors are such that they cannot be

Terms

1. What are the terms in the
following expressions?

| Show how the terms are
"-_ fcxrrledDrawalIeediagxam
‘\ for each expression:
8y + 3x2, Tmn — 4, 2x2y.
Write three expression each
| having 4 terms,

so on. Also, the coefficient (~1) is indicat

written as — x; (—1) x2

Identify the coefficients
of the terms of following
expressions:
4x~3y,a+b+5,2y+5,2xy

y2

ExampLE 1 Identify, in the following expre

Sometimes,
we say that in
and y is the coefficient of
coefficient of 10y2 and y?is the coeffici
way, a coefficient may be either 4 nu
a product of two or more factors.
product of the remaining factors.

further factorised. Thus we do not write Sxy as
5 X xy, because xy can be further factorised.
Similarly, if x* were a term, it would be written as
X X x X x and not x> x x. Also, remember that
1 is not taken as a separate factor.

Coefficients

| We have learnt how to write a term as a product of factors.

One of these factors may be numerical and the others algebraic
(i.e., they contain variables). The numerical factor is said to be
the numerical coefficient or simply the coefficient of the term.
Itis also said to be the coefficient of the rest of the term (which
is obviously the product of algebraic factors of the term). Thus
in Sxy, 5 is the coefficient of the term. Itis also the coefficient
of xy. In the term 10xyz, 101s the coefficient of Xyz, in the term
—71x%y?,~7 s the coefficient of x%y?,

When the coefficient of 3 termis +

1, itis usually omitted.
For example, 1xis written as x; | x2y?

1s written as x2y? and

ed only by the minus sign. Thus (—1) x is
is written as — x2 y*and so on.
the word ‘coefficient’ is used in a more general way. Thus
the term 5xy, 5 is the coefficient of Xy, xis the coefficient of Sy
Sx. In 10xy2, 10s the coefficient of xy?, v is the
entof 10x. Thus, in this more general
merical factor or an al gebraic tactor or
Itis said to be the coetticient of the

ssions, terms which are

npt constants. Give their numerical coefficients:
Xy +4, 13 =y 13—y + 5y 4piq - 3pg* + 5
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SOLUTION
S. No. Expression Term (which is not Numerical
a Constant) Coefficient
-—'(i) xy +4 xy 1
() 13 - y? —y? -1
(i) 13—y +5y? -y -1
5y? 5
@v) | 4p’q—-3pq* +5 4p’q 4
- 3pq® -3
EXAMPLE 2

(a) What are the coefficients of x in the following expressions?
4x -3y, 8 —x+y, yx -y, 22— 5xz
(b) What are the coefficients of y in the following expressions?
4x -3y, 8+ yz, yz7*+ 5, my + m

SoLUTION .
(a) Ineach expression we look for a term with x as a factor. The remaining part of that
term is the coefficient of x. §

S. No.| Expression | Term with Factorx Coefficientofx
@) 4x — 3y 4x 4
(i) 8—x+Yy —x 1
(iii) yx—Yy y2x 3?2
(iv) 2z —5xz — 5xz -5z

(b) The method is similar to thatin (a) above.

S. No.| Expression | Term with factory CoefTicient of y
@) 4x — 3y -3y -3
(1) 8+yz 2 Z
Gi) | yZ+5 yZ z
(iv) my + m ny m

104 Like anp UNLKE TERMS
When terms have the same algebraic factors, they are like terms. Whgn terms have different
Ugebraje factors, they are unlike terms. For example, in the expression 2xy—3x+5xy-4,
%k at the terms 2xy and 5xy. The factors of 2xy are 2, x and y. Thc factors of Sxy are 5,
- "ady. Thus their algebraic (i.c., those which contain variables) factors are the same ang
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hence they are like terms. On the other hand the

~ TrRY THESE ' B terms 2xy and —3x, have different algebraic factors,
Group the like terms together from the 2y - They are unlike terms. Similarly, the terms, 2,y
following: ‘ and 4, are unlike terms. Also, the terms —3x and 4

12x, 12, 25x; = 25, - 05y, 1%, 12y, ¥ are unlike terms.

10.5 MonomiaLs, BinomiaLs, TRINOMIALS AND
PoLYNOMIALS

An expression with only one term is called a monomial; for example, 7xy, - 5m,
372, 4 etc.

An expression which contains two unlike terms is called a

binomial; for example, x + y, m - 5, mn + .4m, qz - 'bziare

: . waw hinomials. The expression 10pg is not a binomial; it is a

Classify the following = monomial. The expression (a + b + 5) is not a binomial.

expressions as amonomial, \ It contains three terms.

abinomial or a trinomial: @, 3

at+bab+a+bab+a _
+ b -5, xy,”xy+'5_

An expression which contains three terms is called a
- trinomial; for example, the expressions x + y + 7, ab + a +b,
! 322 -5x+2, m+n+ 10 are trinomials. The expression

S¥-x+2,4pq-3q +5 | ab+a+b+5is, however not a trinomial; it contains four
)3 T, 4m~Tn+ 10, 4’" , terms and not three. The expression x + y + 5x is not a trinomial
? ; as the terms x and 5x are like terms.

In general, an expression with one or more terms is called a polynomial. Thus a
monomial, a binomial and a trinomial are all polynomials.

EXAMPLE 3State with reasons, which of the following pairs of terms are of like
terms and which are of unlike terms:

® 7x, 12y () 1Bx 21x () —4ab, Tha (iv) 3xy, 3x
(v) 6xy?, 9x%y M) pq?, - 4pg? (vii) mn?, 10mn
SoLuTtION
8. | Pair | Factors - Algebraic Like/ Remarks
No.f | | factorssame | Unlike
| ordifferent | terms
W | 7x 7% } Different Unlike The variables in the
12y 12,y terms are different.
(i) 15x 15, x Same Like
—21x =21, x
@) | —4ab| -4,a,b Same Like Remember
7 ba 7,a,b ab = ba
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. 3x 3 . .
) xy 23y } Different | Unlike | The variable yis only
: in one term.

6 2 . K
v) 9xf 6, x, y, y} Different Unlike | The variables in the two
X7y 9, x,x,y terms match, but their

powers do not match.
() Zqz i L.p.q, q} Same Like Note, numerical
—-4pq’| -4.p.q.9 factor 1 is not shown

F o.llowing simple steps will help you to decide whether the given terms are like
or unlike terms:

(i) Ignore the numerical coefficients. Concentrate on the algebraic part of the
terms.

(ii) Check the variables in the terms. They must be the same.
(iii) Next, check the powers of each variable in the terms. They must be the same.

Nol{e that in deciding like terms, two things do not matter (1) the numerical
coefficients of the terms and (2) the order in which the variables are multiplied in the

terms.

arithmetic operations.
(i) Subtraction of zfromy.
(i) One-half of the sum of numbers x and y.
(i) Thenumberz multiplied by itself.
(iv) One-fourthof the product of numbers p and g.
(v) Numbers x and y both squared and added.
(vi) Number 5 added to three times the product of numbers m and n.
(viiy Productof numbers y and z subtracted from 10.
(viii) Sum of numbers a and b subtracted from their product.
2. (i) Identify the terms and their factors in the following expressions

Show the terms and factors by tree diagrams.

@ x-3 (b) 1+ x+x? (@) y—y?
d Sx+ Txty (e) —ab+2b*-3a?

(i) Identify terms and factors in the expressions given below:
(@) —4x+3 (b) —4x+ 5y (c) Sy+3y?

@ xy + 209 (e) pq+gq ) 1.2ab-24b+3.6a
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@ %x+°‘]{ (h) 0.1 p*+0.2¢?
3. Identify the numerical coefficients of terms (other than constants) in the following
expressions:
@ 5-3° ) 1+r+2+¢8 (i) x + 2xy + 3y
@) 100m + 1000n (v) —p?q*+Tpg VM) 1.2a+08pb
(vii) 3.14 2 (vii) 2 (I+b) (ix) 0.1y+0.01y?
4. (a) Identify terms which contain x and give the coefficient of x.
i yx+y @) 13y*-— 8yx @) x+y+2
V) S+z+zx v 1l+x+xy (vi) 12xy* + 25
(vi)) 7x + xy?
(b) Identify terms which contain y? and give the coefficient of y2.
@) 8-xy? i S5y*+ 7x (i) 2x%y — 15xy* + 7y?
3. Classify into monomials, binomials and trinomials.
® 4y-7z () y? () x+y—xy @v) 100
V) ab-a-b (V) 5-3¢ (vi) 4p*q — 4pq® (vii) 7mn
(x) z2-3z+8 x) a+ b2 xi) z2+z

xi)) 1+ x+ x?
6. State whether a given pair of terms is of like or unlike terms.

S
@ 1,100 () —7x, X (i) - 29x, — 29y

v) 1ldxy, 42yx ) 4m?p, 4mp? V) 12xz, 12x272
7. Identify like terms in the following:
(@ —x?, —4yx2, 8x2, 2xy?, Ty, — 1122, — 100x, — 11yx, 20x2y,
- 6x%, y, 2xy, 3x

(®) 10pq, 7p, 84, — p*¢?, — Tgp, — 100q, — 23, 12¢°p?, — 5p, 41, 2405p, 784p,
13p%q, gp?, 701p?

10.6 FINDING THE VALUE OF AN EXPRESSION

We know that the value of an algebraic expression depends on the values of the variables
forming the expression. There are a number of situations in which we need to find the value
of an expression, such as when we wish to check whether a particular value of a variable
satisfies a given equation or not.

We find values of expressions, also, when we use formulas from geometry and from
everyday mathematics. For example, the area of a square is P2, where [ is the length of a
side of the square. If = 5 cm., the area is 52cm? or 25 cm?; if the side is 10 cm, the area
is 10?cm? or 100 cm? and so on. We shall see more such examples in the next section.
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EXAMPLE 4Find the values of the following expressions for x =2.
i) x+4 @ 4x-3 (i) 19 — 5x2
i) 100 — 10x°
SOLUTION Putting x =2
@ Inx+ 4, we get the value of x + 4, i.e.,
x+4=2+4=6
@ Indx-3,we get
4x-3=4x2)-3=8-3=5
@ In19-5x% we get ' a
19-52=19-(5x2)=19-(5x4)=19-20=-1
@) In 100 - 10x% we get
100 — 1023 = 100 — (10 x 2°) = 100 — (10 x 8) (Note 2° = 8)

=100-80=20
ExAMPLE DBFind the value of the following expressions whenn=-2.
@ S5n-2 @) S5n*+5n-2 (i) n®+5nt+5n-2
SOLUTION " |

() Putting the value of n=—2,in5n—2, we get,
5(-2)-2=- 10-2=-12
G) In5n®+5n-— 2, we have,
forn=-2,5n- 2=-12
and 5n? =5 x (-2 =5%x4=20 [as (-2)*=4]
Combining,
524+ 5n—2=20— 12=38
(i) Now, forn=-2,
5n?+5n—2=8and
= (2P =(2)x (-2) X (—2) =-
Combining,

n + 5n* + 5n — 7=-8+8=0
We shall now consider expressions of two variables, for example, x +y, xy. To work

out the numerical value of an expression of two variables, we need to give the values of
both variables. For example, the value of (x+y), forx = 3andy=5,is3+5=8.
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EXAMPLE 6 Find the value of the following expressions fora=3,b=2.
n
@) a+b () 7a-4b (i) a®>+2ab+b

av) a* - p?

SOLUTION Substitutinga=3 and b=2in
) a+b, we get
a+b=3+2=5
() 7a-—4b, we get
Ta-4b=7x3-4%x2=21-8=13.
(i) a@®+2ab + b2, we get

@+2ab+b*=3242x3x2+2=942x6+4=9+12+4 =25
(V) @ - b we get

a3—b3=33—23=3x3x3—-2x2x2=9x3—4><2=27—8=19

1. Ifm=2, find the value of:

@D m-2 @ 3m-5 i) 9—5m
™) 3m-2m-7 ) M 4
2. Ifp=-2, find the value of:

@ 4p+7 @ —3p>+4p+7 (i) —2p° —3p*+ 4p + 7
3. Find the value of the following expressions, when x =—1:

@ 2x-7 @ —-x+2 @) x2+2x+ 1

av) 2x*—x-2

4. Ifa=2,b=-2, find the value of: |

O a*+p? i) a*+ab + b2 (i) a®— p?
S. Whena=0,b=-1,find the value of the given expressions:

y @) 2a+2b @) 2a+5+1  Gi) 2a% +2ap% + gp

@v) a*+ab+2
6. Simplify the expressions and find the value ifxisequal to 2
@H x+7+4((x-5) (@ 3(x+2)+5y_7
(i) 6x+5 (x—2) (v) 4Q2x—-1)+3x+ 11
7. Simplify these expressions and find their values if x=3,a=-1,b=-2.

i 3x-5-x+9 () 2—-8x+4x+4
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i) 3a+5-8a+l (v) 10-3b—-4-5b

v) 2a-2b-4-5+a
g. (i) Ifz=10,find the value of 2> - 3(z - 10).
@) If p=-10, find the value of p>—2p - 100
9. What should be the value of a if the value of 222 + x —a equals to 5, whenx =07?
0. Simplify the expression and find its value whena=5 and b=-3.
2(a* + ab) +3 —ab

WHAT HAVE WE DisCUSSED?

1. Algebraic expressions are formed from variables and constants. We use the
operations of addition, subtraction, multiplication and division on the variables
and constants to form expressions. For example, the expression 4xy + 7 18 formed
from the variables x and y and constants 4 and 7. The constant 4 and the variables

x and y are multiplied to give the product 4xy and the constant 7 is added to this
product to give the expression.

2. Expressions are made up of terms. Terms are added to make an expression. For
example, the addition of the terms 4xy and 7 gives the expression 4xy + 7.

3. A termis a product of factors. The term 4xy in the expression 4xy + 7 is a product
of factors x, y and 4. Factors containing variables are said to be algebraic factors.

4. The coefficient is the numerical factor in the term. Sometimes anyone factor in a
term is called the coefficient of the remaining part of the term.

5. Any expression with one or more terms is called a polynomial. Specifically a one
term expression is called a monomial; a two-term expression is called a binomial;
and a three-term expression is called a trinomial.

6. Terms which have the same algebraic factors are like terms. Terms
which have different algebraic factors are unlike terms. Thus,
terms 4xy and — 3xy are like terms; but terms 4xy and — 3x are
not like terms.

7. Insituations such as solving an equation and using a formula, we
have to find the value of an expression. The value of the 1
expression depends on the value of the variable from which the
expression is formed. Thus, the value of 7x—3 forx=351s 32,
since 7(5) -3 =35-3=32.

el PG
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