5 Algebraic Expressions

We’'ll cover the following key points:

- Degree of an algebraic expression
- Addition of algebraic expressions
- Subtraction of algebraic expressions

Learning Outcomes

By the end of this chapter, students will be able to:
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Define algebraic expressions and identify their components, including variables, constants, and
coefficients.

Simplify algebraic expressions by combining like terms and applying the distributive property.

Perform operations (addition, subtraction, multiplication, division) on algebraic expressions,
following the correct order of operations.

Expand algebraic expressions by using the distributive property to multiply expressions with
parentheses.

Factorize simple algebraic expressions by finding the common factors of terms and grouping
terms appropriately.

Evaluate algebraic expressions by substituting numerical values for variables and simplifying
the resulting expressions.

Understand the concept of terms and factors in algebraic expressions and identify the degree of
terms and polynomials.

Compare and order algebraic expressions based on their degree, terms, and coefficients.

Translate word problems into algebraic expressions and solve real-life problems using algebraic
expressions.

Apply algebraic expressions in solving equations and inequalities, and understand their role in
representing relationships and unknown quantities.
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Introduction

You can combine the like
terms. Since both terms

How do we simplify this
expression: 2x+3x?¢

s

‘w' 2 A h & F ,,‘
Oh, so What about 4y+2y—3y? :

~ —

Same idea! Combine the like

| terms. You have 4y+2y=6y,

| and then subtract 3y, so it

B| becomes 6y—3y=3y.

Example: Let the cost of one notebook be ¥30. Two notebooks will cost I60 and three

notebooks will cost¥90, and so on. Now, make a table as given below.

Notebooks 1 2 3 4 5 6 7 8 9 10
Cost (in%) 30 60 90 120 | 150 | 180 | 210 | 240 | 270 | 300

We can easily find out the cost for 10 notebooks from the above table.

Observe the table carefully:

For 1 notebook, the costis 30x1=330
For 2 notebooks, the cost is 30x2=360
For 3 notebooks, the cost is 30%x3=390
For 4 notebooks, the cost is 30x4=%120
For 10 notebooks, the cost is 30x10=3300
Similarly,

for x notebooks, the cost is 30 xx=330x

'Cost of x notebooks = I30x" is the generalisation of finding the cost of any number of
notebooks. Whatever may be the number of notebooks, substitute x with that number to get
the cost of that many notebooks. How are expressions formed. Similarly, let's make one
pattern with matchsticks as given here.
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Let the number of trapeziums be x and the number of matchsticks be y.

Number oftrapeziums([x] |1 |2 |3 |4 | 5| 6

Number of matchsticks [y] | 5 | 9 |13 |17 |21 | 25

Observe the table carefully, and you will find a pattern:

In 1 trapezium, the number of matchsticks=5x1-0=5

In 2 trapeziums, the number of matchsticks =5x2-1=9

In 3 trapeziums, the number of matchsticks=5x3-2=13

In 4 trapeziums, the number of matchsticks=5x4-3=17

In x trapeziums, the number of matchsticks = 5x—(x-1) =4x+1

Now 4 x + 1 is the generalisation of finding the number of matchsticks used in any number of

trapeziums.

In an expression there are two main components—one is variable and other is constant. A
variable has various values while a constant has fix value. We combine variable and constants
to make algebraic expression. For this we use the operation of addition, subtraction,
multiplication and division.

Look how the following expressions are obtained : x%, y, 2xy + 7
(i) 'Theexpression x*is obtained by multiplying the variable x by itself
xxx =x°
Aswe write, 6 X 6= 62, we write x X x = x°.
(ii) Theexpression 4y’ is obtained from y: 4y* = 4 xy xy.
(iii) In 2xy + 7, we first obtain xy multiply by 2 to get 2 xy and then add 7 to 2xy to get the
expression.
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From the statements like, '30x" and '4x+1" are all algebraic expressions. Hence, an algebraic

expression is an expression in which variables and constants are combined with the sign of

fundamental operations [+, -, X, +].

3x*+ 5x + 6 is an algebraic expression. In this expression, 3x?, 5x, and 6 are called terms of the

expression. Each term of an algebraic expression is separated by the sign [+] or [-].

A term couldbe:
(i) aconstant [like6,7,10, etc.]
(ii) avariable or unknown [likex, y, z,...]

(iii) aproduct ofa constant and an unknown number [like 6xy, 7xy, 7x°]

(iv) aproduct of two or more unknown numbers [like x2, 2 Y, ab’c]

Examples:

(i) 4x* +3x+4isan algebraic expression. Its terms are 4x%,3xand 4.

(ii) a*-2a+6isan algebraic expression. Its terms are 3a?%,(-2a) and 6.

Now; fill in the following table:

S.No.| Expressions | Constant | Coefficient | No.ofterms | Highest power of
variable

1. 17x* - 6x+4

2. x> +7x+8

3. ~6a” +18ab+9

4. ~4x*+9y° +3

——e Types of Algebraic Expression «—

Take a Task Vatch Remedia

Depending on the number of terms, algebraic expressions are classified as follows:

Monomial : An algebraic expression that contains one term is called a monomial.

Examples: 30x,5,7xy

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

Examples: 2x+3,x° + % 6x+9

Trinomial : An algebraic expression that contains three termsis called a trinomial.
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Examples: 3x” +5xy+2y%, x> +3x°y +°.

Polynomial : An algebraic expression that contains 2 or more than 2 terms is called a
polynomial.

Examples: x*+y°+2xy+7,x° - y> +3xy°-3xy

Constant, Coefficient,

—e ———

and Powers e
To understand constant, coefficient, and power, consider an expression, say, [-8a® + 14a +4].

It has three terms -8a” 144, and 4. In the term [-84°], [-8] is the numerical which is

multiplied to the variable a’. It is called the coefficient of a* and here the power of a is 2. In
14a, the coefficient is 14 and the power of the variable a is 1. The third term 4 does not have
any variables multiplied to itand is called the constant term.

Example 1: Write the coefficient of x in each of the following :
(a)-6x (b) 5x (©) Zax+7 (d) +7 ax
Solution: (a) Coefficientof xin (-6x) is -6 (b) Coefficientof xin 5xis5

= -5
(c) Coefhicientofxin ?5 ax+7is r a (d) Coefhicientofxin+7axis7a

Hence, in a term of an algebraic expression, any of the factors along with the sign of the term is
called the coefficient of remaining factors.

Like and Unlike Terms

Like terms: All the terms containing the same literal numbers (or variables) with the same
degreesare called like terms.

Examples: (i) x, 3x, 8xareall like terms because they have the same variable x.
(ii) 3x°y, -6x’y are alllike terms because they have the same variable x*y.
Unlike terms : Terms which have different variable parts are called unlike terms.

Examples: (i) 3x,3yareunlike terms. (ii) 5xy,7x,8yareunlike terms.


https://www.edubull.com/qr/qr-url?p=75B1C52046C3
https://www.edubull.com/qr/qr-url?p=D1CDF16E0FB8

——e Degree of an Algebraic Expression «——

The degree of an algebraic expression depends upon the power of variables present in it.

Algebraic expression can be in one variable or two variables or more.

(i)

(if)

Consider one variable x.

Let us take an algebraic expression 5 x” + 6x + 8.

It has three termsi.e., 5x°, 6xand + 8.
In term 5x°, the power of variable x is 3.

Hence, the degree of 5x> is 3. @

In term 6x, the power of variable xis 1. \Wateh Remedial

Hence, the degree of 6xis 1.
The term (+8) hasno variable. So, the power of variable in it is 0.
Hence, the degree of 8 is 0.

Thus we can conclude that the degree of an algebraic expression is the higest power of
variable in that expression.

Consider two variables, xand y.

To find out the degree of an algebraic expression in two variables, consider a
polynomial, say x” y* + 3xy> + 5xy + 8.

In the term x° y°, the degree is considered as 5. When the variable are multiplied, the

powers are added to decide the degree of the term. The 3xy* has degree 3 and 5xy has
degree 2 and 8 has zero degrees. The highest power of variables in the given expression

is 5. Hence, the degree of expression x’y” + 3xy >+ 5xy + 8 is 5.

Example2: Findthe degree of the following polynomials:

(i) 4x*+1+4x*-3%° (i) 5a° +4a® - 7a+5

2.3 2

(iii) 3x°y* -5xy° -5xy* + 3x°y’z

Solution: Firstwrite the polynomialsin descending order of powers of their terms:

(i) 4x*-3x>+4x*+1.The degreeis4.
(ii) 5a°+4a®-7a+5.The degreeis 3.

2

(iii) 3x°y°Z" - 5xy* + 3x°y* - 5xy°. The degreeis 7.
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Example 3: Find the value of x* + 2ax+a’,ifx=2and a=3.
Solution: Substitute x=2and a =3 in the expression:

X +2ax+a’=(2)%+2x(3)x(2)+(3)*=4+12+9=25

1. Write the numerical coefficient of each term:

(i) -8y (ii) g ab® (iii) -2x°y (iv) %2%3
(v) 5xyz2 (vi) -3 x2z2y3 (vii) _?3 a’b? (viii) :ézxyz
2. Write the constant term of each of the following algebraic expressions:
(i) 8x+3 (if) 2x° - 7y2 (iii) 8x-7y+ 6z  (iv) 3x° - 1+2x
(v) 4y3 -3y+5 (vi) 7-2x% + 5)/2 (vii) 552 +6x-9  (viii) 2a*-3a*+5a-a> -1

3. Writeall the terms of each of the following algebraic expressions:
(i) 3x+5 (i) 2x° +y (iii) 3x (iv) 2x°+y° -xyz

(v) 2a°+2b>-8ab+7 (vi)3a’b+2ab’ (vii) 4ab®+2a’b  (viii) 3x2y+599/2+135x3’y3

4. Pickoutthelike terms from each group:

(i) 5x,6y,7x (ii) 2a,7b,-6b (iii) 5x2, 8yz, 8x>

(iv) xp,3x%y, -y -7yx>  (v) 2xy,yz,3x,6yz (vi) ab,a’b,a’b? 7a°b
5. Identifythealgebraic expressionsas monomial, binomial, trinomial or polynomial:

(i) x+y-z-7 (ii) 7xy-3x (iii) ¢*-2a’

(iv) 2a°b + 3ab® -4ba®>  (v) —8xy2 + 6xy +3x2y (vi) 2abc+3a’be - 8a*b*c?
6. Writedown the degree of the following algebraic expressions:

(i) 2y’ +y°2 (i) 1'y+5 (iii) 3x°yz+2xy

(iv) 2x3—9x2y2+6x3’y3 -7 (v) -8a*-7a’+8a (vi) x2—6x2yz2
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——e Addition of Algebraic Expressions «—

The basic principle of addition is that we can add like terms only. Unlike terms cannot be
added. So, to add two or more algebraic expressions, we collect different groups of like terms
and add the coefficients of the like terms in each group. To do so, we can follow two methods:

(i) Horizontal method (ii)) Column method

Horizontal method : In this method of addition, we arrange all the terms in a horizontal line
and then we add by combining the like terms.

Example4: Find the sum of 10x, 5x, —4x, and 3x.

Solution: 10x+5x-4x+3x=14x

Example5: Add (3x+7y), (6x-3y+6)and (-5x+2y+7).

Solution: (3x+7y) + (6x-3y+6) + (-5x+2y +7)
=(3x+6x-5x)+(7y-3y+2y)+(6+7)=4x+6y+13

Example 6: Add (4x’-5xy+ 3y°), (-6x°— 4xy + 2y”),and (-3x°- 2xy -4y°).

Solution: (4x? - 5xy+3y”) + (=6x°-4xy+2y°) + (-3x” ~2xy - 4y°)
= (4x”-6x"-3x") + (-5xy - 4xy -2xy) + (3y° + 2y° - 4y°)
=(4-6-3)x>+(-5-4-2)xy+ (3+2-4) y* =-5x" - 11lxy+y°

Column method : In this method, we write the like terms in columns and then add them.

Example7: Add (6a+b),(5a-2b),and (-3a-b+c).

Solution: 6a + b

5a - 2b

S

-3a-b +c

8a - 2b + ¢

Take a Task Watch Remedial

Example 8: Add (4x? - 5xy+3y°), (-6x° - 4xy + 2y%),and (-3x° - 2xy - 4°).
Solution:  4x* - 5xy + 3y°

—6x% - 4dxy +2y°

~3x% - 2xy - 47

~5x” —11xy+y2
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Example9: If P=x+y+zand Q=2x-y+ 3z find P+ 2Q.

Solution: 2Q=2x(2x-y+3z)=4x-2y+62
Now, P+2Q = (x+y+z)+(4x-2y+62)
X+y+z
4x - 2y +62
Sx-y+7z

Hence,P+2Q=5x-y+7z.

——e Subtraction of Algebraic Expressions «—

Like addition, subtraction is also possible between two like terms only. When we subtract
a number from another number, we add the additive inverse of the second number to the
earlier number.

Example : Subtract 2 from 6.
We change the sign of 2 to negative (additive inverse) and write as 6 — 2 = 4.

Subtraction can be done either in columns or horizontally by combining the like terms
after changing the signs of the terms to be subtracted.

Example 10 : Subtract 5a - 3b from -8a + 7b.

Solution : (-8a + 7b) — (5a - 3b) =(-8a + 7b) + (-5a + 3b)
= (-8a - 5a) + (7b + 3b)
=-13a + 10b

Example 11 : Subtract (a® + b> - 3ab) from (a’® - b> - 3ab).

Solution:  Column method

a’ -b> - 3ab
a’> +b> - 3ab
- -+ (change of sign)

0 20+ 0 =-2b°




Example12: Subtract (x*- 3xy+ 7y2 -2) from (6xy - 4x°% - y2 +5).
Solution:  Column method

+6xy - 4x> - y* +5

Bxy + X0+ 7y -2

+ - - +

9xy — 5x° - 8y* +7

1. Pick the like terms from each group and add them :
(i) 3a, 5b, 7b, 9a’ (i) 2y, 2%, -7y%, x° (iii) 3p>q, 4qp°, 5pq°> 9pq
(iv) 2xy°, 2y°x, 3x°y’ (v) 4xy, - 5x°y, -3xy, 2xy°  (vi) 5abc’, 8bc?, —4abc’
2. Simplify:
(i) 7a-4a (i) 2x+9x (iii)) -7m+15m
(iv) 12p+(-39q) (v) 2x*- 3y2 +4x% - 5)/2 (vi)5x+4y-6x-3y
(vii) 8k -8k — 8k + k? (viii) 16y-13y°-27y+3y*
3. Subtract:
(i) (4a + 3b) from (2b + 2a) (i) (x* - yz) from (2x* - 3)/2)
(iii)(10a® -54a) from (-10a - 6a%) (iv) (3xy — 4) from (xy + 11)
4. Add the following terms using horizontal method :
(i) 3x%, 4x%, -7x> (i) xzyz, —szyz, —6x2y2
(iii)7ab, 8ab, -10 ab, —2ab (iv)a+b,2a-b,-a+b
5. Subtract:
(i) (=3x*+6x+3) from (5x°-9) (ii) (3x-4z) from (7x+ 8y +92)

(iii) (1-x2 —yz) from (xy +y2 —x*+1) (iv) (4x° =7x% + 5x — 4) from (6 -5x + 6x> - 8x°)

(v) x° +3x°y+ 6xy” - y* from y* - 5xy* - 4x°y

(2



6. Find the sum of the following using the column method :
(i) 2a*+12ab+b% a*-22ab-b* 24>+ 3b*
(i) 2x° = 55" +7,-9 - 2x°
(iii)16a-5b+c,-2a+4b-2¢,b-c
(iv) 55> + 7 + 6x - 5x%,2x> = 28 — 19x, 2x — 12x° + 13x°>, 8x° — 8x —x?
7. IfP=16x"-18x>+ 14x-12and Q=25 -24x+ 16x> - 28x°, find 2 P + 3Q.
8. IfA=3x"-6x+5B=-2x"-7x+6and C=7x"-18x+8find2A + 5B + 3C.
9. Findthevalueof P- Q+8,if P = (x> + 7x) and Q = (-x* -3x +2).
10. IfA=5x+7x+8and B=4x”-7x+3,find 2A - B.

HOTS (Higher Order Thinking Skills)

1. Howmuchlargeris 13x* - 7y* than 6x” - 9y” 2

2. Howmuchdoes9a®+7a -2 exceed2a® + 4a” +3a+1?

3. Aropeis3a+ 6 metres long and is attached to another rope of length 2a— 7 metres. Find
L the total length of the rope. )

Chapter-end Exercige

A. Tick (V') the correct option.

E

1. The terms of the expression 3x2y —5xy+ 7x2y2 — 7 are Gap Analyzer™

(a) 3x%y, 5xy, 7x°y" D (b) 3x%y,-5xy,7x°y" D
(c) 3x2y,—5xy,7x2y2,—7 D (d) none D

2. The numeral coefficients of each term of the algebraic expression 2x> — 7x’y + 5 xy” - 8

are

(4)2,7,5,8 () ® 2,-2,58 () © 2-7-5-8_ J(d) 2,-7,5,-8 ]

@
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3. Simplify by combining the like terms of (3y” + 5y - 4) — (8y - y* - 4).

(a)4y2—3y D (b) 2y2—3y D (c) 4y2+3y D(d) none
Fill in the blanks:

1. The degree of a constant term is

2. Analgebraic expression with more than three termsis called a

3. A symbol having a fixed numerical value is called

4. The sum of two like termsis another term.

5. Aletter used to represent a number is called

Answer the following questions:

1. Write the numerical coefficient of each term of the following :

(i) 3a+4ab-2b (i) 2m*+n*-3mn+4
(iii) =2x° + 7xy—6xy+8 (iv) x% - 3xy+7y-2

2. Write down the coeflicients of the following :
(i) b’in(5ab”) (i) pin-2px (iii) zin (-2)
(iv) xin %xy2 (v) y2 in18 x2y2 (vi) yin (—4x2y)

3. Addthefollowing:
(i) 3ab,-7ab,3ab,-12ab (ii) 3x”> = 5x + 6,2x° + 4x -7

J

111) 5a + +2¢,0a — —-/C,—oa+ +5C (W)X +y +5X Y+ IX)Y ,0X — —JX
(iii) 3a+4b+5c,6a-3b-7c,-3a+2b+3c (iv) x>+y° +3x°y+3xy% 3x° - 2)° - 3x)°

4. Subtract the following:

(i) 7abfrom5ab (ii) -3afrom5a
(iif) x° fromy3 (iv) 3a’bfrom-7ab
5. Subtract:
(i) 6x+4yfrom2x+3y (ii) -9x-7yfrom-6x-3y
(iii) x° +y* from x® -y’ (iv) 16x+12yfrom 16x-30y
(v) —(x+y+z)from(x+y+2) (vi) x° +y3 -3xy fromy3 +3xy+ z



6. Subtract (9x° +4x> + 2x -7) from zero.

Scan to Create
Your Own

7. Thesideofasquareis7x + 5 metres. Find its perimeter. :
Learning Path

Problem Solving

 Mintal Maths

1. Onesideofan equilateral triangle is 3a + 4b metres. Find its perimeter.

2. Howmuch does 9x* + 7x - 2 exceed 4x> + 3x+ 12
3. From the sum of4a” - 6a+3and - 4a” - 7a + 5, subtract 3a> - 8a + 6.
4

. The sum of two expressions is a” — b* + 3b — 5. If one of them is 2b> + 24” - 10, find the
other.

In each of the following questions, an Assertion (A) and a corresponding Reason (R)
supportingitis given.
Study both the statements and state which of the following is correct:
(a) Both A and Raretrueand Risthe correct explanation of A.
(b) Both A and Rare true but Ris not the correct explanation of A.
(¢) AistruebutRisfalse.
(d) AisfalsebutRistrue.
1. Assertion (A):2x,5x’yand 2/3 ab’c’ are examples of monomials.
Reason (R) : An algebraic expression containing only one term is called a
monomial.
2. Assertion (A) : A term of the algebraic expression having no literal factor is called
aconstant term.
Reason (R) : In -9xyp’, -9 is the constant term.
3. Assertion (A):(7x+3)-(3x-5)isequal to4x +8.
Reason (R): (4x+3y) — (2x-4y) isequal to 2x - 7y.
4. Assertion (A):x+3,a - 2abc, 5 - 2x etc., are example of binomials.
Reason (R) : An algebraic expression containing two terms is called a binomial.
5. Assertion (A): A symbol with fixed numerical value is called a constant.
Reason (R):Ina’, ais called exponent and 3 is called base.

@
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Solve the given crossword with the help of clues given below:

v5 V7

16

J—=

NN

lw

(N

Across (—)
1. Inaalgebraicexpression, the highest power of a particular term is the of the polynomial.

2. Analgebraic expression containing three termsis called a

3. The number expressed in symbols placed before an algebraic term as a multiplier is
called its

4. Asymbol which can be take various numerical values is called
Down (4)

5. Analgebraic expression containing four terms is called

6. Ina’,aiscalledbaseand5iscalled

7. A symbol with fixed numerical value is called

N
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