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ALGEBRAIC EXPRESSIONS

/

7.1 INTRODUCTION
In class VI, we have learnt about literals and their addition, subtraction, multiplication and

. givision. We have also studied about powers of literals, variables and constants. A symbol

having a fixed numeric value is called a constant and a symbol which takes various n umerical
values is called a variable. A combination of constants and variables connected by the signs of
addition, subtraction, multiplication and division is called an algebraic expression. In this
chapter, we shall learn about simple algebraic expressions involving one or two variables. We
shall also study about their addition and subtraction.

7.2 ALGEBRAIC EXPRESSION
In this section, we shall define an algebraic expression. We shall also define various types of

algebraic expressions.

DEFINITION A combination of constants and variables connected by the signs of fundamental
operations of addition, subtraction, multiplication and division is called an algebraic expression.

TERMS Various parts of an algebraic expression which are separated by the signs + or — are
called the ‘terms’ of the expression.
ILLUSTRATION (i) 3x + 2y — 4z is an algebraic expression having 3x, 2y and —4z as its terms.
(i) 5x3 — 6x2y + 8xy®z — 7 is an algebraic expression consisting of four terms,
namely 5x%, —6x%y, 8xy*z and —7.
(iii) 4, 3x — 5, a? +b2+c?—ab-bc—-ca, 26 + bx, xy + xz, Xy + yz + 2x, etc.

are all algebraic expressions.

7.2.1 TYPES OF ALGEBRAIC EXPRESSIONS

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

For example, 3, 2x, 5x%y, —6 abc, —g—ab2 ¢3 are all monomials.

BINOMIAL An algebraic expression containing two terms is called a binomial.
Forexample, x + 3, 5 — 2x, a® — 2abe, x* + 7, sz +xyz2 are all binomials.

Note that 3 + 7 is not a binomial, because 3 + 7 =10, which is a monomial.

TRINOMIAL An algebraic expression containing three terms is called a trinomial.

Forexample, 2x —y + 3, x2 +y2 + 2%, 3 + xyz + x° are all trinomials.
Note that 7 + 2x + 9 isnot a trinomial, because 7 + 2x + 9 = 16 + 2x, which is a binomial.

QUADRINOMIAL A~ algebraic expression containing four terms is called a quadrinomial.
Forexample, a® + b3 + ¢® + 3abe, a2 + b2+ 2 + 5, ab + be + ca + abe are all quadrinomials.
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ILLUSTRATION Identify the monomials, binomials, trinomials and quadrinomig]g am
Ong

the following algebraic expressions:
(i) —7 (ii) x+y (iii) 4.5a (iv) a3-53 I

(v) a®+2ab+b% (vi) ax+by+c (vii) ax +by +cz+d

(viii) 3xyz (i) x+y+2-xy2
Solution Monomials are: (i), (iii) and (viii) Binomials are: (ii) and (iv) 5
Trinomials are: (v) and (vi) Quadrinomials are: (vii) and (ix).

al‘e

7.3 FACTORS AND COEFFICIENTS
FACTOFIS' Each term in an algebraic expression is a product of one or more number(
and/or literal number(s). These number(s) and/or literal number(s) are known g4 t}f)
factors of that term. 9
ILLUSTRATION1 (i) The monomial 7x is the product of number 7 and literal x. So, 7 and
are factors of the monomial 7x.
(ii) In the binomial 3xy + 7z, 3xy and 7z are two terms. In the term 3xy, f,,
instance, 3, x and y are its factors. Clearly, number 3 is the numericy)
factor, and x and y are literal factors.
(iii) In the term —4xyz, the numerical factor is —4 whereas x, y and z are

literal factors.
(iv) In the binomial expression —xy + 3, the term —xy has —1 as the
numerical factor while x and y are literal factors. The term 3 has only
numerical factor. It has no literal factor.
(v) In the algebraic expression ab — ¢? — 7 the term ab has numerical factor
as 1 and literal factors are a and b. The term —c? has numerical factor
as —1 and literal factors are ¢ and c2 The third term —7 has no literal

factor.
CONSTANT TERM A term of the expression having no literal factor is called a constant term.
ILLUSTRATION2 (i) In the binomial expression 5x + 7, the constant term is 7.

3 _
(ii) In the trinomial expression a? + b% — 1 the constant term is .

In a term of an algebraic expression, any of the factors with the sign of the
term is called the coefficient of the product of the other factors.

ILLUSTRATION3 (i) In the monomial 3xy, the coefficient of y is 3x, the coefficient of x is &
and the coefficient of xy is 3. _

(ii) Consider the term —8xy in the binomial —8xy + 7. The coefficient of x 11

the term —8xy is —8y, the coefficient of y is —8x and the coefficient of %

COEFFICIENT

is — 8.

|LLUSTRATION4 Write down the terms of the expression: 8x'y — 7x%yz + § x2yz? — 2.5%)%

. , 4
What is the coefficient of 2% in the term A 2229

g
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| The given expression hag fo,, terms, nq g . 4
fio" mely &'y ~Tx%z, — 32 22 and -9 5
50[[1 roixyz, 3% ¥z"and -2.5 xyz

The coefficient of x* in the o 4 , , 4
3 X7yz 1S ‘?:yzzl

N5 Write down the coefficie t
ILLUSTRATIO WS of ¢, ab ang abe in the term 4a®b% of the
algebraic expression da'p?c _ 3a%b% + § bie2

2CL c~,

The given algebraic expressiop has three termg namely, 4q

= abc?.
2

gplution b2, -3a%b% and
Consider the term 4¢%2
We have, 4a*b% = 4q . 32,
Coefficient of a in 4a%2% is 4432,
Also, 4a*b% = 4a3 . ab .be
Coefficient of ab in 4a%b%; is 443,
“b%c=4.abc .a%
Coefficient of abe in da’h? is 44%,

Again, 4a

74 LIKE AND UNLIKE TERMS

UKETERMS The terms having the same literal factors are called like or similar terms.

UNLIKE TERMS
ferms.

LLUSTRATION1 (i) In the algebraic expression 5x%y + Txy® — 3xy — 4- x*, we have 5x% and
— 4yx? as like terms, whereas 7xy? and -3xy are unlike terms.

(i) In the algebraic expression a® - 3b? + 7b% — 942 + Gab + 5, we have, ®

and -9a® as like terms. Also, ~3b% and 7b2 are like terms. But a?, 7b2
and 6ab are unlike terms.

LLUSTRATION2 In the following write down the pairs which contain like terms:
(i) 8x,—Tx (ii) 162, 16y (iii) %y, ~7x%y
(iv) 9ab, —6b (v) a?, 4b* (vi) a®b, 3a%bc

(i) In the pair 3x, ~7x the literal factor x is the same. Hence, the pair 3x, —7x
contains like terms.

The terms not having same literql factors are called unlike or dissimilar

Solution

(ii) In the pair 16x, 16y the literal factors x and y are not same. So, the pair
16x, 16y does not contain like terms.

(iii) Terms x%y and -7x% have the same literal factor x%. So, the pair &%,
— Tx% is the pair of like terms.

(iv) Since the terms 9ab and —6b have literal factors as ab and b. So, the pair
9ab, —6b is the pair of unlike terms.

. . 2 . .
(v) a2 and 4b2 are unlike terms as their literal factors a? and b2 are distinct.

(Vi) a% and 3q¢2bc are unlike terms as their literal factors a and a®bc are
distinct.
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ILLUSTRATION3 Identify the like terms
in the following terms: 4x¥;

Solution Clearly, terms 4xy and —3yx = —3xy have gﬂn
and —3yx are like terms among the given

two terms are 4 and —3 respectively- _— s
braic expression 1s 1, then ‘I’ jg usuany

Remark If the coefficient of a term in an alge . s
eSS : i . if the coefficient is _
omitted. For instance, la is written a5 & Slmlljzr by, if fficient is 1, the,
also we omit 1. For instance, —1a 1 written as G-

7.5 FINDING THE VALUE OF AN ALGEBRAIC EXPRESSION

S : . i ression in
As we have studied in the earlier sections that an algebraic €xp volves gng o

. ~ and some numeri :
more terms and each term contains one or more llte.rals d so T1C coefficiey;
ic expression, We need to know the NUmerjg,

Thus, to find the numeric value of an algebral
values of all the literals appearing in it.
sion for given values of the litery,

In order to find the value of an algebraic expressiow btai :
involved in it, we replace the literals by their numeric va_lues to obtain an arithmey;,
expression and then evaluate it by usual method of arithmetic.

The process of replacing the literals by their numeric values 1S called substitution.

The following procedure can be used to find the value of an algebraic expression for tp,

given values of literals involved in it.

PROCEDURE

STEPI Write the algebraic expression.
STEPII Obtain the values of literals involved in the expression.
STEPIIL Replace each literal by its numeric value to obtain an arithmetical expression,

STEPIV Simplify the arithmetical expression obtained in step III by the usual method
of arithmetic.

STEPV The value obtained in step IV is the required value.

Following illustration will illustrate the above procedure.

ILLUSTRATION1 If x = 1 and y = 2, find the values of each of the following algebraic

expressions:
i) 2x+3 (i) 3x—5y Gil) 3x+2y-7 (iv) %
(v) x% vi) x2+y?  (vi) —?+3-x7

Solution Substituting x = 1 and y = 2 in each of the following expressions, we have

(i) 2¢+3=2x1+3=2+3=5
(ii) 3x—-5y=3x1-5x2=3-10=-7
(jii) 3x+2y-T=3x1+2x2-T7=3+4-7=7-7=0
(iv) ¥2=(1)=1x1=1
(v) ¥y =(12x2=1x2=2
(vi) 22 +y2=(1)%+(2=1+4=5
(vii) —y2+3—x2=—(2)2+3—(1)2=—4+3—1=_1_1=_2_




}W T 72
| Ifx=1y=-2andz=3
ION2 » find the values of each of the following algebraic

Fvl’u () x3+y3+23——3xyz
Substituting % =1,y =-2andz = 3 in the g
M) APy 2 By
(1P +(-2°+(3P-3x1x-2x3
=1+(-8)+27-3x-6
=1-8+27+18=46-8=38
(i) 3xy*— 1627y + 42
=3x1x(=2)* - 15X (1% (~2) + 4x 3
=3x16-15x-2+4x3=48+30+12=90.

(il) 3xy* - 15x2y + 42
Ven expressions, we have

UgTFIATION3 F indlthe values of each of the following expressions fora = 1, b = 2 and
| |L|- c=-1.
() a* +b%+2ab (i) 2a%-b% + Sabe
(i) a® +b° +¢* - 3abc (iv) a®+b%+c®—ab-bec—ca

Substituting @ =1, b = 2 and ¢ = -1 in the given expressions, we have
(i) a®+b%+2ab=(12+2242x1x2=1+4+4=9
(ii) 2a%—b% +3abe=2x(1-22x(-1)+3x 1x 2x (1)
=2x1-4x(-1)+6x(-1)=2+4-6=0
(iii) a®+6%+¢®—3abc =(1)*+(2)° + (-1 -3 x 1x2x (-1)
=1+8-1+6=15-1=14
(iv) a®+b%+c®—ab-be-ca =(12+(22+(-1)*-1x2-2x(-1) - (-1)x 1
=1+4+1-2+2+1=9-2="1.

golution

ILLUSTRATIVE EXAMPLES

Example1 Identify the monomials, binomials, trinomials and quadrinomials from the
following expressions:

(i) 4x® (i) 22-1 (ifi) x2 -2

(iv) 3x2 +4y2 +52 V) ax®+bx+ec (vi) a®+b%+c?-d?
(vii) 3ab?® (viii) @3 +8%-3ab+5  (ix) —xyz

(x) 3x-92 (xi) 4x-3x

Soluti : . . :
tlton (i) 4xis a monomial expression as it contains one term only.

(ii) x2 -1 is a binomial expression because it contains two terms.
(iii) x% - y2is a binomial expression as it consists of two terms.

(iv) 8x%- 4y3 + 5z contains three terms. So, it is trinomial.

(V) ax? + bx + ¢ contains three terms. So, it is trinomial.

(vi) @? + 2 4 ¢% - d2is quadrinomial, because it contains four terms.

(vii) 3ab? is monomial as it contains just one term.
(Viii) 3 4 3 _ 34b + 5 contains four terms. So, it is quadrinomial.
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(ix) - xyz contains just one term. So, it is 8 monomial. |

(x) 3x — 2 contains two terms. So, it is a binomial expression.

(xi) We have, 4x — 3x = x. So. it is monomial.

Example 2 Write all the terms of each of the following algebraic expressions:
(1) 325 +5y% —7x2y+ 7 (i) 9y° -22" +7x%y - 3xy,

(il) a® -3ab-b%+6 (v) x®-x+1

Solution (1) 3x° 5y4 —7x2yand7 are the terms of the algebraic €Xpregg;,
’ - . ns

3x° +5y! —Ta2y + 7.
(ii) Terms of the algebraic expression 9y° -22° +7x°y —3xyz are 9y3,~223
7x%y and - 3xyz. |
(iii) The algebraic expression a° -3ab-b° +6 has a”,~3ab,~b* and ¢ as it
terms.

(iv) Various terms of the algebraic expression v —x+1 are x*,—xand1,
Example3 Write down the coefficient of x in each of the following:

(i) 3x (i) —4ax (iii) 5xy?
(iv) xyz (v) — g x+5 (vi) —g xyz?
Solution (1) The coefficient of x in 3x is 3.

(i1) The coefficient of x in — 4 ax is — 4a
(iii) The coefficient of x in 5xy? is 5y°.
(iv) The coefficient of x in xyz is yz

(v) The coefficient of x in —gx +5is ~3

(vi) The coefficient of x in —gxyz2 is — 5 yz?

Write the numerical coefficient of each term of the following algebraic

Example 4
expressions:
(1) x*-7x%y+5xy” -2 (i) —24° +7ab® —6ab +8
3
Solution (i) Various terms of the algebraic expression x® —7x%y + 5xy® — 2 are %,

—7x2y, Sxy2 and —2. The numerical coefficients of these terms are 1, -7

and —2 respectively.
(ii) Various terms of — 2a® + 7ab® —6ab + 8 are — 2a®, Tab?, — 6ab and 8. T
numerical coefficients of these terms are — 2, 7, — 6 and 8 respectively-

Example5 Identify the like terms in each of the following:
. £ 2 9.2 2 (i) 2x 3y X2 9 g 2 2y2
(i) x*,y%,2x%, 2 1 V292,35, (i) -2x%y, x%2, - 9% %

(iv) cab?, a’be,b’ac, c*ab, ab’c, abe, ach?
Recall that the terms having the same literal factors are called like term

Solution
(i) Inx? y% 2x% 2% we have x? and 2+ as like terms,
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1
(i) In 2xy, yz, 3x, 9 ¥z like termg areyz and L yz
(11]) —‘2x2y) xzz’_yxz,xzyz hke terms are

(iv) In cabz,‘ a’be, b2ac, c®ab, qb?
and acb

—2x2y and - yx®

2 .
¢, abe, ach? Jike termsg are cab?, b2 ac, ab’c

Exaﬂ‘ples Identify the like terms in each of the following algebraic expressions:

(1) x—2y+3z-4x+3xy (ii) 3a+2b—c+%a—4+36

(i) xy”+32%y -4y _5y2y g2 3xz?

gl @ in@::he algebraic expression X-2y+3z-4x+3xy like terms are x and

(ii) In the algebraic expression 3¢ + 25 — c+ ga—4+3b, the groups of like

terms are 3q, % @ and 2b, 3p,

(i) In the algebraic expression xy” + 3%y -4 - x2)? _ 5y%¢ - 2221 + 3x2?, the

groups of like terms are xyz,—5y2x and -2z%x, 3x22.
gample 7 Evaluate each of the following algebraic expressions forx =2,y =-3,z=-2,
a= 2, b=3:
(i) 2a%+ab (i) 202 +x2 -y (iii) x* - y® +2°

(iv) dxy?-3yz2+42%z  (v) 2P4yP+ 3xyz+ab  (vi) 5+42°—6y+Ta +xy
Solution ~ Substituting x=2,y=-3, z= -2, 4 =

2 and b = 3 in the given expressions, we
have

(i) 2a°+ab=2x(2)* +2x3=2x4+2x3=8+6=14

(i) 2a% +x® - y® =2x(22 +22 ~(-3)® =9x4+4-9 =8+4-9 =3
(i) 2% -y +2% =2° —(-8)% +(-2)® =8—(-27)+(-8) =8+ 27 -8 =27
(iv) 4xy® -3yz? + 42?2 =4x2x(=3)% - 3x(=3)x(~2)? + 4% (2)? x(~2)

=4x2x9-3x(-3)x4+4x4x-2
=72+36-32 =76
(V) %° + 9% +3xyz+ab =23 +(-3)° +3x2x-3x -2+ 2x3
=8+(-27)+36+6 =8-27+36+6 =23
Vi) 5+42% —6y+Ta+xy =5+4x(-2)7 ~6x(-3)+Tx2+2x-3

=5+4x-8+6x3+7Tx2-2x3
=5-32+18+14-6 =37-38=-1

1 EXERCISE 7.1
‘ Idenﬁfy the monomials. binomials, trinomials and quadrinomials from the following
exprESsiOHS: ’
a2 (i) a?-b* (iii) #®+y°+2° (1iv) 2%+ +2° + Bayz



Y

MQL”EL"_B"CS for
(V) 7+5 (vi) abe+ 1 (vii) du- 2+b - |
(x) xy +yz+2x  (x) ax'+ byl +ox+d - exprossions:
2. Write all the terms of each of the following nlgzebrmc eyt -
(1) 3x (1) 2 -3 (i) ‘b’u; Jerical coefficients of those term‘;.

3. Identify the like terms and also mention the n !

5., 3 5, 4
‘ a _ Zabet. —abe? -2
(i) 4y, —Sxdv. —yx. 2y ? Gy Ta%be, —3ca b. 2abc , Zabc =3 ha?

. : ressions:
4. Identify the like terms in the following algebraic eXp
5
‘e W — VZ =2
(i) @ +b2-2a%+c? + 4a (i) 3x+ 4% 2yz + 52
; 9 2
(iii) abe + ab’e + 2ach? + 3c’ab + b%ac - 2a7bc + 3cab
. Write the coefficient of x in the following:
(1) =12x (1) - 7xy (111) xyz
6. Write the coefficient of x? in the following:

w

(iv) —Tax

: — 2
(i) -3« (i) 5xlyz (iii) Exzz (iv) —5ax" +yx

. Write the coefficient of:
(1) ¥yin -3y (i1) ain2ab (iii) zin-Txyz
(%) Y in 9my%  (vi) PinaP+1  (vi) 2Pin—’
8. Write the numerical coefficient of each of the following:
(i) xy (ii) —6yz (iif) Tabe (iv) —2x%%
9. Write the numerical coefficient of each term in the following algebraic expressions:

-1

(iv) pin-3pgr

3 5 5 7
. 9, 2 . 2.2 H) ——x2y + —ayz+3
(1) 4x%y 2x}+ Qx} (i1) 3xy+4xyz
10. Write the constant term of each of the following algebraic expressions:
(i) 2y —xy*+ Txy -3 (i) a®-3a%+Ta+5

11. Evaluate each of the following expressions forx =—2,y =-1,z=3:

x vy z
i) —+ =4~ N T I
(i) y+ s (il) x*+y“+2z°—xy—yz-z2x
12. Evaluate each o; the following algebraic expressions forx =1,y = -1,z = 2, a = -2, b =l,
c=-2:

(i) ax + by + cz (ii) ax?® + by® - c2*

(iii) axy + byz + cxy

ANSWERS

1. (i) Monomial (i) Binomial (iii) Trinomial (iv) Quadrinomial (v) Monomial
(vi) Binomial (vii) Binomial (viii) Trinomial (ix) Trinomial (x) Quadrinomial

2. () 3 (i) 2x,-3 (i) 257 (i) 222,32 _3xy 4
3. Like terms Coefficients
(i) 4xy,—3yx 4,--3
4 5 3
Z oha? = abc? = 4
(i) Ta%be,~3ca’b, 5 cba’,~5 abe’, 5 abe” 7,-3,-3, -g : %
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5 OPERATIONS ON ALGEBRAIC EXPRESSIONS

o the ‘previouls Ssctl.onS, we hfive learn'g about algebraic expressions and like and unlike
jerms 0 an a ged(;a}c expression. In t.hls section, we shall study about the fundamental
ap eratio_ns of addition and subtraction of algebraic expressions. Since an algebraic

pxpression may consist of like and unlike terms. So, the operations of addition and

subtraction of gl_g ebraic_ expressions mean addition or subtraction of like terms. We shall
first study addition of like terms.

76.1 ADDITION OF POSITIVE LIKE TERMS

To add several positive like terms, we proceed as follows:

STEPI Obtain all like terms.
STEPIL Find the sum of the numerical coefficients of all terms.
STEPIIL Write the required sum as a like term whose numerical coefficient is the

numerical obtained in step II and literal factor is same as the literal factors of
the given like terms.

LLUSTRATION1 Add 4xy, 12xy and 3xy.

Solution The sum of the numerical coefficients of the given like terms is 4 + 12 + 3 = 19.

Thus, the sum of the given like terms is another like term whose numerical
coefficient is 19.

Hence, 4xy + 12xy + 3xy = 19xy.

The sum of the given like terms can also be obtained by using the distributive
property of multiplication over addition as discussed below:

4dxy + 12xy + 3xy = (4 + 12 + 3)xy = 19xy.
ILLUSTRATION2 Add 3a2b, 2a2b, 13a%b and ab.

Solution The sum of the numerical coefficients of the given like terms is
3+2+13+1=19 '
So, the sum of the given like terms is another like term whose numerical
coefficient is 19. 9
Hence, 3a%b + 2a%b + 13a%b +a’b = 19¢°D.

litey

By using the distributive property of multiplication over addition, we have
3a2b + 24%b + 13a2b +a2b=(3 +2+13+ 1a?b = 19a%.
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7.6.2 ADDITION OF NEGATIVE LIKE TERMS

To add negative

STEP]
STEP 11

STEP I11
STEP IV

ILLUSTRATION1 Add ~T7xy, -3xy and -9xy.

Solution

Aliter

like terms, we proceed as follows:

Obtain the o cl ] 1 negative sig

Obtain the sum of the numerical coefficients (without neg an) of ay "

terms. |

Write an expression as a product of the ny,mber

literal coefficients preceded by a minus sign.
step II1 is the required sum.

The expression obtained in
sign) of the given like te
8 Ims are

obtained is step II, wizp, all 4
le

The numerical coefficients (without negative

7,3,9.
Sum of the numerical coefficients =7 + 3 +9 = %9.
like term whose numel'ical

So, the sum of the given like terms is another

coefficient is 19.

Hence, ~7xy — 3xy — 9xy = — 19xy. .
Using the distributive property of multiplication over addition, we hayg

—Txy — 3xy— 9xy = (-7 - 3 — 9)xy =—19xy.

ILLUSTRATION2 Add - 4a’y, ~7a%, ~10a’y and — 3a?y.

Solution

The sum of the numerical coefficients (without negative sign) is

4+7+10+3=24
Hence. - 4a®y — 7a’y — 10a%y — 3a?y = — 24a?%.

7.6.3 ADDITION OF POSITIVE AND NEGATIVE LIKE TERMS
To add positive and negative like terms, we proceed as follows:

STEPI
STEP 11
STEPI1I

STEP IV

Collect all positive like terms and find their sum.

Collect all negative like terms and find their sum. ' _
Obtain the numerical coefficients (without negative sign) of like termg

obtained in steps I and I1. _
Subtract the numerical coefficient in step II from the numerical coefficient in

step I. Write the answer as a product of this number and all the litera]

coefficients.

ILLUSTRATION1 Add 4x%, 8x% and —2x%.

Solution

We have,

4x%y + 8x% — 2%

= (4x®y + 8x%) — 2x%y [Collecting + ive and — ive like terms together]
= 12x% — 2x%

= 10x2y [ 12-2= 10]

dx®y + 8x% — 2x%y = (4 + 8 — 2) x% = 10x2y.

Aliter
ILLUSTRATION2 Add 4ab,-7ab,-10ab and 3ab.
Solution We have,
4ab —T7ab —10ab + 3ab

=4ab + 3ab — Tab — 10ab [Collecting + ive and — ive like terms together]

=T7ab - 17ab [ 4ab+3ab =Tab and — Tab — 10ab = —17ab]

=-10ab [ 7_-17= -—10]

Aliter dab — Tab — 10ab + 3ab =(4-T7-10+3) ab =-10gp.

g
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e — AL
2 on OF ALGEBRAIC EXPRESSIONS Wiy Like AND UNLIKE TERMS
ADD jgebraic exp 8 containing like ang unlike terms, we collect different

g 8 , .
ﬂﬂddmg jike terms alr]lgctfiiond ‘fc.hl_ekﬂum of like terms in each group by the methods
B % above: The co n oblike terms can be done by any one of the following tWO

J# pod®” THOD
I ONTALME _ o
H et od, all expressions are written in a horizontal line and then the terms are
0 pis g’ , collect all the groups of like terms and then added.
IﬂfﬂngeuMN METHOD L
ook hod each expression 18 written in a separate row such that their like terms are

.. me ' -
?2 ihis 7 e below the other in a column. Then the addition of terms is done columnwise.

ﬂ ﬂaﬂg?ng {JJustrations will illustrate these methods,
FOHOVZ;ATI ON Add the following:
Il-l'US (i) 3x+2yandx+y (i) x+y+3and 3x + 2y +5
(iii) 2x+3y+2 and 2x -y -2
o (i) Horizontal Method Column Method
o (3x+2y)+(x+y) 3x + 2y
=B+ 1)x+(2+1)y b oxHy
=4x + 3y 4x + 3y
(ii) Horizontal Method Column Method
(x+y+3)+(Bx+2y+5) X+ y+3
=(x+3x)+(y+2y)+(3+5) +3x+2y+5
=(1+3)x+(1+2)y+(3+5) dx + 3y +8
=4x + 3y +8
(iii) Horizontal Method Column Method
(2x+3y+2)+(2x-y-2) 2¢+3y+z
= (20 +2x)+ By -y)+(z-2) + 22— y-z
=(2+2x+(B3-1)y+(1-1)2 dx + 2y
=4x + 2y + 02
=4x + 2y.

ILLUSTRATION2 Add:
(i) xy? + 4x% — Tx% — 3xy” + 3 and x%y + xy?
(ii) Bx%+ Ty — 622, 4y + 322, 9x2 + 22% - 9y and 2y — 2+°
Solution (i) We have,
xy? + dx%y — Txy - 3y + 3
=xy® — 3xy? + 4x%y — T’y + 3
=(1-3)xy?+(4—Tx’y +3

=—2xy% - 3x% + 3 (1)
Horizontal Method Column Method

= (xy? + duly — Ty - Bxy2 + 3) + 7y + xy? —2xy%-3x% + 3

= —2xy2 — 3x% + 3 +x% +xy” [Using (i) + o xyte xhy

= — 2y2 4 xy? - xPy + 2%y +3 — xy?-2x%y + 3

c———
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=-xy? - 20% +3

. Col
(i) Horizontal Method o)+ 2 o) 5u;nn o,
(5a* + Ty — 62%) + (4y L)+ @+ 22 Ky,

2 2 \83?
= (5x? + 3x* +9x2—2x2)+(7y+4y“9y+2y)+(—6z +22%) 4 3x2+4y
2
(54349 2124 (T+4-9+2y+0F2E + saackgywz
— 2
].53:2_}_,.1},\422

7.8 SUBTRACTION OF ALGEBRAIC EXPRESSIONS

To subtract an a]gebralc expression from another, We should change the signg (from « ,

- or from ‘ =" to ‘ + ") of all the terms of the expression which is to be subtracteq anq tht
the two expressions are added.

In the subtraction of two expressions by column method, we indic.ate the change (f Sign
every term in the expression to be subtracted below the original sign of each term

Following examples will illustrate the procedure.

ILLUSTRATIVE EXAMPLES
Example1 Subtract:
(i) 5x from 9x (ii) —7x from 5x (iii) —8a from —3a
Solution (1) 9x-bHx=(9-5H}x =4«
(i) Bx—(=Tx)=bx+Tx=(5+Thx =12
(il —3a —(-8a)=-3a +8a = (-3 + 8)a = 5a.
Example2 Subtract: a*- 3ab from 2a* - Tab

Solution Horizontal Method Column Method
(2a®—Tab) - (a® - 3ab) 2a” - Tab
=20~ Tab —a® + 3ab \ a®-3ab
=(2a*-a® —Tab + 3ab g
=a”-4ab. a®—4ab

Example3 Subtract: x®—3xy+7 Ty? -2 from 6xy - 4x> —y* + 5

Solution Horizontal Method

Column Method
(6xy — 4x” —y% + 5) = (x* =3y + T2 - 2) By — 4o’ —
=6xy —4x>—y* + 52"+ 3vy - Ty* + 2

= (6xy + 3xy) —4x® —a? -y - Ty? 4 542

y2+5

“Bxy+ a2+ Ty -9

+o- -

=Oxy —bx® - 8y*+ 7 Oy — Bx? — gy2+ 7

Example4 From the sum of 4x* - 3x® + 6x% 42% + dx - 3 and —3x* - 5o + 2
subtract 5x* — Tx? - 3x + 4.

Solution The sum of 4x* — 3x® + 6x%, 4x® + 4x 3 and 3,
(4x* —3x° 3 4 6x?) + (4x° + dx - 3)+(4x ~522 4 9)
= 4t — 3t — 3a% + 2% + 627 - 5x2 +dx+2¢-3

—5x2 + 2x is given by




0B
A;gb’w =x4+x3+xz+6x—3
Now, we have to subtract 5x* - 7x® - 3x + 4 from x* + x% + % + 6x - 3.
Required expression = (x* +x% 4 2 4 65— 3) — (5x* - T2° — 3x + 4)
=xt4ad 4 x? 1 -3 -5xt+ Txd 4 3x—4
= (a* =5 + (2% 4 Tx%) + 2% + 6x + B -3 - 4
= 4t + 828 422 4 0 - T
What should be added to a* + 2ab + b® to obtain 4ab + b*? ‘
Example Required expression is equal to the subtraction of a” + 2ab + b2 from 4ab + b”.
goluff"" Hence, required expression = (4ab + b%) - (a® + 2ab + b?)
= 4ab +b®-a® - 2ab - b*
= 4ab - 2ab +b%-b*-d®
= 2ab-a”
What should be subtracted from a® - 4a® + 5a — 6 to obtain a’-2a+1?7

550N 7.13

Example Let P denote the required expression. Then,
cglution (o da®+50-6)-P=a’-20+1
Hence, required expression P = (@®—da®+5a—6)—(@®—2a +1)

= a’—4a%+5a-6-a*+2a-1
=a®-4a’-a*+5a+2a-7
=d’-5a2+Ta-1.

grample 7 How much is x® — 2x% + x + 4 greater than 23+ Tx2—5x+67?

Solution Required expression = (x*— 22" +x +4) - (263 + Tx2 = 5x + 6)

=2 +x+4-203-Tx? +5x—6
=x3-23-2%?-Txl+x+5x+4-6
= 3 -0x?+6x-2.
pxample8 How much is 2a% - 7a + 5 less than a® - 3a% + 2a - 3?
Solution Required expression = (@®*-38a%+2a-3)-(2a®-Ta +5)
=(@®-302+22-3)-2a%+Ta-5
=a®-3a2-2a>+2a+Ta-3-5
=a’-5a%+9a-8.
Example9 How much does 2a® — 5a + 4 exceed 3a3-5a%+Ta-9?
Sotion  Required expression =(2a%-5a +4)—(3a®~5a®+Ta—9)
=%%-5a+4-3a%+5a*-Ta +9
=-3a%+2a%+5a®-5a-Ta +4+9
=-3a% + Ta® - 12a + 13.

EXERCISE 7.2
1 Add the following:
i Si(;: 3x and 7x (i) -bxy and 9xy
! plify each of the following: p
, Adl(; :}Tay N 9yx'3 N @ 12a%b + 3ba?
* the following;
M 7abe, —Sabc, 9abc, —8abc (i) 2%y, — 4xPy, 6x%y, -5’y
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4. Add the following expressions: 5
(1) % = 2%y 4 3y =S 948 — Bry? + 3y — 4}‘"
(i) a*=2a% + 3ab® + dab? + 3b*, - 2a* - 5ab” +7a

. Add the following expressions:
(i) 8a - 6ab + 5b, 6a —ab - 8b and —4a + 2ab + 30

3p — 6aZb> +b*

o]

2 e a2 .3
(1) 5a® + 7 + 6x — 52, 202 — 8 — Ox, 4x — 922 + 2%, 31 - 9x—X andx —x"-x"~4
6. Add the following:
(1) x-3y- 2 (i) 4ab- 5bc +Tca
B+ Ty— 8 ~3ab +2be - 3ca
Sx— 2y+5z 5ab - 3bc +dca
7. Add 2x% - 3x + 1 to the sum of 322 — 2v and 3 + 7.
8. Add x? + 2xy + y? to the sum of x* — 3y* and 2% -y +9.
9. Adda® +b°—3 to the sum of 2a° — 3b° — 3ab + 7 and —a® +b° + 3ab =9,
10. Subtract:
(i) 7a*b from 3a% (i) 4xy from —3xy
11. Subtract:
(1)) ~4x from 3y (i) ~2x from By
12. Subtract:
(i) 6x®— 722+ 5x — 3 from 4 — 5x + 6x% — 8«
(i1) —«%-3zfromb5x®—y+2z+7 (i) 2%+ 2% + 6xy? —y® from y° — Bxy® — oy

13, From
M) p®—4 + 3p>, take away 5p°—3p® +p —6
\ (i) 7+x-x7 take away 9 +x + 3x% + Ta®
(iii) 1-b5y? take awayy3 + Ty?+y+1
(iv) x®—5x% + 3x + 1, take away 6x® — 423 + 5 + 3x
14. From thé sum of 322 - 5x + 2 and ~5x% — 8x + 9 subtract 4x% — Tx + 0.

~—
15. Subtract the sun of 13x — 4y + 7z and —6z + 6x + 3y from the sum of 6x — 4y — 4z and
2 +4y 1.

16. From the sum of #* + 3y® — 6xy, 2x® —y% + 8xy, y> + 8 and x? — 3xy subtract
—3x%+4y?—xy +x—y +3.

17. What should be added to xy — 3yz + 4zx to get 4xy — 3zx + 4yz + T7?
18. What should be subtracted from x® —xy +y* —x + y + 3 to obtain —«2 + 3y2— dxy + 17
19. JHow much is x — 2y + 3z greater than 3x + 5y — 7?
{EéHow much is x? — 2xy + 3y® less than 2x? — 3y% + xy?
”\How much does a? - 3ab + 2b? exceed 2a® - Tab + 9p27
22, What must be added to 12x° - 4x? + 3x — 7 to make the sum x® + 952 _ 3x + 27
23 )If P =T« + 5y —9y*, @ = 4~ 3x"—6xy and R = 44 4 xy 4 552, show that P+ @ +E ="

24, IfP=a’-b"+2ab,Q=0a"+4b*~6ab,R=b%+b,S =a® _ 4gp gnd T = 942 + b -ab+*
FindP+Q+R+S-T.

ANSWERS
1. (@) 10x (ii) 4dxy 2. G) 166%  Gi) 150%
3. (i) 3abc (i) —«%y



V, -G s . Bl Bt - i SR i Al

\
praic ,Ej‘,iﬂ’.'??-’—;-'?fnE —————— — 7.15
M iy 20t by (i1 ~a* + B 9,252 .
o 300 + XY : £+ 50’ - 2a%h -2ab’ 4 44°
by ga- bl W) 102°-7: - 75 5
PR L BoAx v 2y - 3049 9. 2a"-b*-5
7. " Aa’h (i) =Txy
0. oy Ax (i) ~By + 2x
| il i 147 + 132 -10x + 7 (1) 6’y 4+ 4247 Gii) 2y* ~9xy* —6xy —x*
L1 0 4[);! _ 2[72 —p+2 (i) ~Tx’—4x? 9 (i) —y' ~12y% -y
13 i Bt 11574 14, 62— 6x 42
. ,11.!.'+}"'5z_7 16. Tx’~y’-x+y+5 17, 3xy + Tyz - Tzx+ 7
i; ot Bxy -2y —x+y+2 19. ~2¢ Ty + 3247 / 20. £ + 3xy—6y”
1. _a®+ dab—Tb" 22 -11x"+62*~6x+9 24. 5a%+3b% -Tab-a+b

.o THE USE OF GROUPING SYMBOLS (OR BRACKETS) IN WRITING
* ALGEBRAIC EXPRESSIONS

[n dealing with algebraic expressions, sometimes it becomes necessary to consider an
expression consisting of two or more terms as a single term. For example, if we say that
the sum of 2x —y + 3 and x + 2y + 1 is to be subtracted from the sum of x + y and 3x — 4y + 5.
In this case, the sum of 2x —y + 3 and x + 2y + 1 is taken as one term and the sum of x +y and

3¢ — 4y + b is also taken as one term. By using brackets (grouping symbols), the above
statement can be written as

[(2x—y+3)+(x+2y+ 1)} - {(x+y)+(3x — 4y + 5)

Thus, we need to insert the brackets (or grouping symbols) to perform algebraic
operations. We have already learnt in chapter 1 about the use of brackets in expressions
consisting of numerals. Exactly in the same way we use brackets in performing operations

on algebraic expressions. The different types of brackets which are used in operations on

algebraic expressions are:
H\

(i) Parentheses 0) T T
(i) Curly bracket or braces {)
(iii) Square bracket (]

We shall now illustrate the use of these brackets through following examples.

ILLUSTRATIVE EXAMPLES

Example 1 Pyt the last two terms of each of the following expressions in the parentheses
preceded by a minus sign:
(1) 2x+3y—-42+17 (i) 3a—-2b-Tc—-4d (i) Txy—-4yz+3zx-5
.| Solution We have
a. »
(1) 2x+3y—4z+7=2x+3y—(42-17)
(i1) 3a—2b—Tc—4d=3a-2b—(Tc+4d)
(iii) 7xy—4yz + 32x—5 = Txy — 4yz — (=32x + 5).
Example ” Xy — ay.

Write each of the following statements by using appropriate grouping
symbols:

(i) The sum of x + y and 2xy — 3x + 2y is subtracted from xy —x + .
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. aubtracted from t
(i) The subtraction of x +y — 3 from gy -2y +9188Y he Sum

4x +3y-9and 2x -y +2.
(iii) The subtraction of y - 1 from ¥ is a
subtracted from x.
Solution We have,

() The sum ofx +y and 2xy —3x + 21
This is subtracted from xy - +J:
(xy —x +y) - {(x +y)+(2xy - 3x +2y)}-

(ii) The subtraction of x +y — 3 from 3% - 2y + 918
Bx-2y+9) -(x+y-3) ()
The sum of 4x + 3y — 9 and 2 —y +2 8
(dx + 3y —-9)+(2x—y +2) (i)
Subtracting (i) from (ii), we obtain
[(4x+3y-9)+(2x-y+2)}- (Br-2y+9)-(x+y-3)}

(iii) The subtraction of y — 1 from x is given by x — (y-1.
When this is added to 3y, we get
x—(y-1)+3y
The difference of this from y is

y={r-(y-1)+3y}
When this is subtracted from x, we obtain
x—[y—{x—(y—1)+3y}].

Example3 Place the last two terms in each of the following expressions in parentheses
preceded by a -’ sign:

dded to 3y and its difference from ,
I

s(x+y)+(2xy-3x+ 29).
Therefore, required expression ig

(i) 9a +5xy—Tx>+8y—6 (ii) —y+z+x2—y2—a2
(iii) x+y+z—xy—yz—2% (iv) xy?+yz2 + 2x°
Solution (i) 9a + 5xy — Ta + 8y —6 = 9a + 5xy - Tx” — (-8y + 6)

(i) —y+z+22—y?-al=—y+z+x* -7 +d?)
(ii1) x+y+z—xy—-yz—zx=x+y+z—xy—z(y+x)
(iv) xy? +y2% + 252 = xy? — 2(~yz = 2°).

EXERCISE 7.3
1. Place the last two terms of the following expressions in parentheses preceded by 2
minus Sign:
() x+y-—3z+y (i) 3x-2y-5z-4
(iii) 3a—2b+4c-5 (iv) Ta+3b+2c+4
(v) 20%-b*—3ab+6 (vi) a®+b%—c?+ab-3ac

2 Write each of the following statements by using appropriate grouping symbols: |
(i) The sum of a —b and 3a —2b + 5 is subtracted from 4a + 2b - 7. |

(ii) Three times the sum of 2z +y - {6-(x-3y)}and 7x - 4y + 3 is subtracted from
3x—4y+T. -
(iiii) The subtraction of x” —y" + 4zy from 2% + y% - 31y is added to 9x* - 3y” - %)-

L
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W ANSWERS
) ey~ &P By -Gy (i) 30— 2 —(~dc +5)
I .“) 7ﬁ+3h4(_26— R (vi) a*+b*~c?~(~ab + 3ac)

(iv (4a+2b_7)_{(a—b)+(3a~Zb+5)}

i

)
2,(

~3(2x+y)—{5-(x=3y)+(7¢ -
(ii) (3x'4y+7) [ { AL 4'y+3)}]

(il

HEMbVAL OF BRACKETS
10

o previous section, we have seen that when we make operations on two or more
b 1:[k]lraic expressions, we use the symbols of groupings, i.e., parentheses, braces and
alge

ets. I simplifying such expressions, we first remove the grouping symbols by using
CRE= .

?:; f()]l()Wlng TUIGS.

| ) Ifa‘t ’ sign precedes a symbol of grouping, the grouping symbol may be removed
; without any change in the sign of the terms.

ih) if a ¢ sign precedes a symbol of grouping, the grouping symbol may be removed and
u the sign of each term is changed.

(jii) If more than one grouping symbol is present in an expression, we remove the inner-
most grouping symbol first and collect and combine like terms, if any. We continue
this process outwards until all the grouping symbols have been removed.

following examples will illustrate these rules.

ILLUSTRATIVE EXAMPLES

Example1 Simplify each of the following algebraic expressions:
(i) (a®+b%+2ab) +(a® +b%-2ab) (i) (a®+b%+ 2ab)—(a® + b> - 2ab)
Solution (1) Since ‘ +’ sign precedes the second parentheses, so we remove it as it is.
. (a®+b%+2ab) +(a® + b2 - 2ab)
=a?+b%+2ab +a®+b>-2ab
=a®+a’+b%+b%+ 2ab—2ab
=(1+Da?+(1+1)b%+(2-2)ab

=2a? + 2b% + Oab
=2a® + 2b° [ 0ab =0]
(ii) Since ‘ — ’ sign precedes the second parentheses, so we remove it and
change the sign of each term. .\
(a® + b2 + 2ab) - (a® + b* - 2ab) \

=a®+b%+2ab—a’-b% +2ab

=a®—qa?+b>-b%+2ab + 2ab

=(1-1a?+(1-1)b%+(2+2)ab

= 0a? + 0b2 + dab

=4ab 0a>=0and0b°=0|
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Example 2 Simplify each of the following: y 31
() —Bla+b)+22a b +da-T (i) - Bla +b)+ 4(2a =3b) ~ (24 _p,
Solution We have,
G) —Blasbradoa brada7 (i) —Ba+d)+42a=30)—(2q _p,

3a —3b+8a—12b - 2q 4+
~3a +8a-2a—-3b-12b 4},
(-3+8-2)a+(-3-12+ 1)
= 3a - 14b.

=-ba-Hb+2x2a-2b+4a-T7
=-Ba--5b+da-2b+4da-T7
=-ba +4da +4a-Hb-2b-T7
=(-Hh+d+da+(-H-2b-T

=3a-Th-T7
Example3 Simplifv each of the following:
(i) 2v— {5y - (x - 2y)} (i) 20~ [3y—{2x—(y-n)}]
() —m— Lm +{m+n-2m-(m- 2!1)}— Il]
3¢z - 4yz + 3xy - {x’z - (x"z - 8yz) - 4yz - 72}

(1v)
We first remove the innermost grouping symbol () and then braces | |,

Solution (1)
Thus. we have
20— {By — (x - 2y)}
=2x— {5y —-x+2y} [Removing()}
=2x— {5y + 2y — x}
=2x—{Tv—x}
=2x - Ty +x [Removing {1
o =2x+x-Ty
=3x - Ty
(ii) We first remove the innermost grouping symbol (), then { } and then [].
Thus, we have
2x — [3y —{2x — (y - x)}]
=2 [3y-{2x-y+x}] [Rmmwmg(ﬂ
=2y~ [3y—{3x ~y}]
=2x— [3y-3x+y] [Removing { }J
= 2x — [4_}’ - 3x]
=2x —4y + 3x [Removing [ ]]
=2x 4+ 3x—4y
=5x—4y
(iii) We first remove the innermost grouping symbol (), then {} and then [l

Thus, we have,
_m_[m+{m+n—2m—(m—2n)}—n]

4




": IEXP‘ e s g oo, ; 9
“ 8, A :

i
~

n-\m-+ - i
[ m+n-9m m+2n} kn] "Removing ( )]

=M - [m + {m, ~2m 4 n 4 ZnJ}-- ni
——m [m +{~2m + dnp—nl

j|
=—m~—|m-2m+3n - nl [I{nm(wing { }]
=—m — I——m+2n]
——m+m~-2n [Removing [ ]]
=-2n

(iv) We first remove the innermost grouping symbol () and then {].
Thus, we have

3x%z — 4yz + 3xy - {x22~ (x%z - 3yz)-4yz - 72}
=3x%2 —4yz + 3xy - {xzz ~-x’z+ 3yz-4yz - 72}
= 3x%z —4yz + 3xy — {~yz - 7z}

=3x%2 —4yz + Bxy +yz + Tz [Removing { }]
=3x%2-3yz + 3xy + 1z

Example 4 Simplify: 15x - [Bxa +3x% - {8x2 —(4-2x — x3) _ 5x3} _ 2x}

Solution We first simplify the innermost grouping symbol ( ), then { ] and then []. Thus,
we have

15— |8 +8x” — {827 - (4 2 - ) - 5x°} - 2x |
= 150 - [ 8% +8¢7 —{8x” — 4+ 20+2% - 52"} - 2]
= 15x - 82" +3x? (82" — 4+ 22— 42"} - 2x

= 15¢— [82% + 80”857 + 4 - 2v + 4x® - 2x |

=15x — (8 +4x° + 3x% — 8 —2x—2x+4]

= 15x— [12x3 — 5x? —4x+4]
=150 — 122% + 52 + dx -4
=123 + 522+ 15x + dx —4 =122 + 52 + 19x — 4.

3
aMples  Simplify 5+ [v-{2y-6x+ y-0+20%}- (2 - 29) |

Solyi
Hiion We first remove the innermost grouping symbol (), then { } and then [ ]. Thus,

we have

5+ [3c—{2y—(6x+y—4)+2x2}—(x2 —Zy)]

=5+ [x_{23:—63ca31+4+29:2}—(:vc2 —2y)]

&
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{2_\' v By -|4!2.\"‘,I (a” 2‘3’).]

(o) |

5+ [\
I-.\‘ - {‘\* ~-6x+4 4+ 2_\*"’} a7 2_\'J

]
(7]

+

-

5+ [-‘l' ~y+6x-4- 2x% - a? 4 23’}

5 + IlA.\' 4 6-\' - y 14 2}, _ 21.2 __.1_2 _7 4}

Il

=54 146+ y(-1+2)+x%-2-D-4]

Tx+yv-3a2 - 4] =B+ Tx4y-3xi-4 =1+Tx+y- 3x2,

=54+
L
Example6 Simplify and find the value of the following expression whena =3 and = 1,
4a®+ b% + 2ab) - }rf—l(a"2 +b? - 2ab) - {—113 +4a - 3)}}
. .
Solution Proceeding outward from the innermost bracket, we obtain
4(a” + b+ 2ab) - ;Fﬁl»(a2 +b% - 2ab) - {—ba +4(a —3)}}
= 4(a* + b7 + 2ab)— | 4(a® + b* - 2ab) ~ {-b° + 4a~12}] ’
=4a° + 4b° + 8ab — 4a*—4b* + 8ab - b* + 4a— 12
= 4a’ - 4a” + 4b°>— 4b? + 8ab + 8ab —b*® + 4a - 12
=(4-4)a” +(4—4)b> + (8 + 8)ab —b> + 4a— 12 =16ab —b° + 4a — 12
The value of this expression fora =3 and b =1 is
16 x3x1-(1°+4x3-12=48-1+12-12=47
EXERCISE 7.4
Simplify each of the following algebraic expressions by removing grouping symbols.
1. 2x + (5x— 3y) 2. 3x—(y-2x)
3. 50—(3b—20+40) i\4_ 2 (xz_y2+xy)_3(x2+y2_xy)
5. 3x+2y— {x—(2y-3)} 6.)5a~ {3a-(2-a)+4}
7. a-[b-{a-(b-1)+3a}] 8. a~[2b-{3a-(2b-30)}]
9. —x + [5y-{2x -3y -50)}] 10. 2a-[4b-{da-3(2a - b)}]

11. —a- [a+{a+b—2a-—(a~2b)}~b] 12. 2x-—3y—[3x—2y—{x—z—(x—2y)}]

13. 5+[x—{2y—(6x+y—4)+2x}-{x_(y_2)ﬂ

14. x2_ [335'*' {21——(12 _1)} + 2:] ({_5) 20- [5xy+3{x2 _(xy_y) _(x _-y)}]
16. 85— [12x—7(8x —3)~2{10x - 5(2 - 4x)} |

17. xy—[yz—zx—{yx—(3y—xz)—(xy_zy)}:|
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| Ted f ey 3. Ta-3b - de 4. -5 —y* 4y
§ rt dy 3 1(;‘ ”b'z 7. Hu-2b+1 8. 4a —4b+3c
o Bt 8y 14' [‘ , 1L -2h 12. x+y—¢
3 r -1 - 207 hy - 15, -3t~ 20y~ 6y + 3¢ +20 16, 44 + 104 x
7, w2 %
OBJECTIVE TYPE QUESTIONS

" correct alternative in each of the following:

l‘f“rt\t/hich of the following pairs is/are like terms?

1. 2 )
(1) X (2) x (3) 3x° (4) 4x°
@) 12 . (t?) 2,3 (c) 3,4 (d) None of these

) which of the following is not a monomial?

' @) ox? +1 (b) 3x* (c) ab (d) X%y

5, The sum of the coefficients in the monomials 3a%b and - 2ab? is
(@5 (b) -1 (c) 1 (@) -6

- .5 5
4 Thecoefﬂmentof ¥2 in -Ex Y isequalto

@ - ) -3 © 3 @ 3
5. I a, band c are respectively the coefficients of x? in —x?, 2x® + x and 2x - x? respectively,
thena+b+c=
(@) 0 (b) -2 () 2 (d) -1
6. The sum of the coefficients in the terms of 2x2y - 3xy? + 4xy is
(a) -3 (b) 3 (c) 9 d 5

.. .4 1
7. The product of the coefficients of terms in - ab® + Z bc? + 3ca? ig

1
(@) 1 (0) 3 (c) -1 d) 3
8. Ifaand b are respectively the sum and product of coefficients of terms in the expression

x2+y2+22__xy_y2—zx,then a+2b=

(@) 0 (b) 2 (c) -2 (d) -1
|fP:3x3 +3x% +3x+3and Q =3x>-3x+3, thenp-Q =
(a) 3x3 (b) 3x%+6x2+6x+6(C)6x*+6x+6 (d) 3x® +6x
‘ The sum of the values of the expression 2x? = 2x +2 when x =-1andx = 1is
@) 6 (b) 8 )4 d) 2
M. What should be added o 3x2 + 4 to get 9x* -77?
(@) 6x2 11 (b) 6x%+11 (c) 12x% -11 (d) 12x% +11

12 :

How much is a® - 3a greaterthan 2a° + 4a?
1 @ & -7 (b) a®+7a (c) -a°-7a (d) -a+7a
3.

How mych, is —2x% + x +1lessthan x* +2x -37

(@) X235 -2 (b) 3x®2+x-4 (€) -3x*-x+4 (d) 38x%+3x-4
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14. What should be added to xy + yz - zx toget -xy - yZ - & ?

(a) ‘2Xy - 2yz - 2zx (b) _3xy - yz - ZX
(€) -3xy - 3yz - 32« (d) 2xy +2yz + 22X
ANSWERS " .
6. . (c
1. () 2. (a) 3. (c) 4. (b) 5. (a)
8. () 9. (d) 0.0 1@ 12@ 180 14
— T

THINGS TO REMEMBER

1. The letters which are used to represent numbers are called literal numbers or literals.

2. The literal numbers themselves as well as the combinations of literal nymber s and numbers Obey gy
the rules (and signs) of addition, subtraction, multiplication and division of numbers along with the
properties of these operations.

3 xxy=xy, S5xx=5x, Txx=x xx4=4r
4 axaxax. x12times=a" yxyxyx.. x15times=y".

| 5. Inx® 9is called the index or exponent and x is called the base. In a°, the index or exponent is 5 ang
the base is a.

6. A symbol having a fixed numerical value is called a constant.
7. A symbol which takes various numerical values is called a variable.

8. A combination of constants and variables connected by the signs_of fundan’_rental operations of
addition, subtraction, multiplication and division is called an algebraic expression.

9. Various parts of an algebraic expression which are separated by the signs of '+ ’or ‘~ ' are called the
terms of the expression.

| 10. An algebraic expression is called a monomial, a binomial, a trinomial, a quadrinomial according as
7 it contains one term, two terms, three terms and four terms respectively.

| 11. Eachterminan algebraic expression is a product of one or more number(s) and/or literal number(s).
‘ These number(s) and/or literal number(s) are known as the factors of that term.

| 12. A term of the expression having no literal factor is called a constant term.

' 13. Inatermofan algebraic expression any of the factors with the sign of the term is called the coefficient
J of the product of the factors.

14. The terms having the same literal factors are called like or similar terms.
. 15. The terms not having same literal factors are called unlike or dissimilar terms.

J
1
|
| 16. The sum or difference of several like terms is another like term whose coefficient is the sum or
f difference of those like terms.

/ 17. In adding or subtracting algebraic expressions, we collect different groups of like terms and find the
sum or difference of like terms in each group.

18. To subtract an expression from another, we change the sign (from “+ "to ‘~* and from ‘- 'to ‘+ ) of
/ each term of the expression to be subtracted and then add the two expressions.

19. When a grouping symbol preceded by ‘-’ sign is removed or inserted, then the sign of each term of
the corresponding expression is changed (from*+ to *~ ' gpng from =10 ‘4 ),
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