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Chapter 10

FUNDAMENTAL CONCEPTS AND
OPERATIONS ON ALGEBRAIC EXPRESSIONS

l . y}r‘t e 41{"&‘(’

l:; f’
In previous classes, you studled the fundamental concepts of algebra and the operations

e —

on algebraic expressions. In this chapter, we shall review these topics and solve a few
tougher probléms. ﬁ,\ 0@

FUNDAMENTALEONCEPTS

In algebra, we use two types of symbols — constants and variables (literals).
Constant. A symbol which has a fixed value is called a constant.
2

For example, each of 7, — 3, = D .2 —+/3, © etc. is a constant.

Variable. A symbol which can be given various numerical values is called a variable or
literal.

For example, the formula for circumference of a circle is C = 2nr, where C is the length

of the circumference of the circle and r is its radius. Here 2, m are constants and C, r are
variables (or literals).

Algebraic expression

A collection of constants and literals (variables) connected by one or more of the operations

of addition, subtraction, multiplication and division is called an algebraic
expression.

The various parts of an algebraic expression separated by ‘+ or — sign are called terms
of the algebraic expression. Various types of algebraic expressions are :

Monomial. An algebraic expression having only one term is called a monomial.
Binomial. An algebraic expression having two terms is called a binomial.
Trinomial. An algebraic expression having three terms is called a trinomial.
Multinomial. An algebraic expression having two or more terms is called a multinomial.

For example :

Algebraic expression No. of terms Name Terms
(1) = Sxays 1 Monomial —Tx2y®
x 5 Tx . : 2 Tx
(12) ox%y — i 2 Binomial 5x%y, — —
0 haise s 1 : : 3 g Lk
(z21) —3xy° + dx2* + = 3 Trinomial —3xy3, bxz2, —
: 5 2 3 : : 5 2 3
(iv) 9x5 — 3x? + 4 — 3 4 Multinomial Ox°, —3x°, 4, ——
X
(v) p%q* + 5pq — L:F 7—‘;’ 4 Multinomial p3qg?, 5pq, —%, 7—32’
P q q
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I Multiplication and division do not separate the terms of an algebraic expression. Thus, —7x%7 is "
! one term while —7x*+)? has two terms.

e —————————

Factors. Each of the quantity (constant or literal) multiplied together to form aproduct
is called a factor of the product.

A constant factor is called a numerical factor and any factor containing only literals is
called a literal factor.

In —7xy?, the numerical factor is -7 and the literal factors are x, y, ¥%, xy and xy*.
Constant term. The term of an algebraic expression having no literal factors is called
its constant term.

In the expression —3x%y® + L —7, —7 is the constant term,
X

while the expression 9x° —3x* + % has no constant term.
X

Coefficient. Any factor of a (non-constant) term of an algebraic expression is called the
coefficient of the remaining factor of the term.

In particular, the constant part is called the numerical coefficient or simply the

coefficient of the term and the remaining part is called the literal coefficient of the
term.

Consider the expression 7p°g® — 5p%q — 3p + 2. In the term —5p?q :
the numerical coefficient = —35,
the literal coefficient = p®q,
the coefficient of p* = —9q,
the coefficient of 5p = —pgq,
the coefficient of —g = 5p* etc.
Note. When we write x, we mean lx. Thus, if no coefficient is written before a literal,
then the coefficient is always taken as 1.

Like and unlike terms. The terms having same literal coefficients are called like terms;
otherwise, they are called unlike terms.

For example :

(i) 5x2yz, —3x%yz, :f_; yzx? are like terms
(ii) Tab, —3a?b, %ab2 are unlike terms.

Polynomial

An algebraic expression is called a polynomial if the powers of the variables involved in
it in each term are non-negative integers.

Polynomial in one variable

An algebraic expression containing only one variable (literal) is called a polynomial in
that variable if the powers of the variable in each term are non-negative integers.

The greatest power of the variable in a polynomial is called its degree.
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For example :
(1) 7 — 3x is a polynomial in x of degree 1.

(i) 5¢% — g: + 8 is a polynomial in ¢ of degree 2.
(i11) §p3 — 5p? — g is a polynomial in p of degree 3.
4
(iv) 9x° — 3x* + 4x — % is a polynomial in x of degree 6.

(v) 5x?* — —2 + 6 is not a polynomial. Note that this expression is a trinomial.

Polynomial in two or more variables

An algebraic expression containing two or more variables (literals) is called a polynomial
in those variables if the powers of the variables in each term are non-negative integers.

Take the sum of the powers of the variables in each term; the greatest sum is the degree
of the polynomial.

For example :
(1) 8x?y% — Bx*y? — %xyS + Txy — % is a polynomial in two variables x and y.

The degrees of its terms are 3 + 2,2 + 3,1+ 3,1+ 1, 0.
So, the degree of the polynomial is 5.

(i) ba — 3abc + %.tzb2 — 9bc? + 6 1s a polynomial in three variables a, b, and c.

The degrees of its terms are 1, 1 + 1+ 1,1+ 2,1 + 3, 0.
So, the degree of the polynomial is 4.
(iii) 5pq? — 3?*" + 7¢° — 8 is not a polynomial.
Linear polynomial. A polynomial of degree 1 is called a linear polynomial.
| For example :

(1) 3x + 7, 5 — 9y, 6p — %, 7a are all linear polynomials in one variable.

(i1) 3x + 5y, 2p — 3q + 7, 5a — gb + 11 are all linear polynomials in two variables.

(1ii) 2x + 3y — 7z, 2a — 3b + 5¢ — 4 are linear polynomials in three variables.
Quadratic polynomial. A polynomial of degree 2 is called a quadratic polynomial.

For example :
(1) 3x* — bx + 2, Ty? — 9, 4p® + 3p are all quadratic polynomials in one variable.

(i1) 3x* — bxy + Ty Tp* — 9pqg + 3p — —32— are quadratic polynomials in two variables.

(iii) 3a® + 2b? — 3¢ + Hbab — 4 is a quadratic polynomial in three variables.
Cubic polynomial. A polynomial of degree 3 is called a cubic polynomial.

For example :

(i) 5x* —Tx* + 2,1+ Tp — 9p? + g p? are cubic polynomials in one variable.

(ii) 3xy? — Ty® + 2x* — 3xy + % y is a cubic polynomial in two variables.
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ng algebraic expressions :
| (iii) -«3 + Ix? |
Eﬂmtﬁ(r 3X% Sp e 3; 3P3 - q’
2 +3x +1
() s + =25
of each of the following monomials :
(iii) -;—a‘b’cd
V) -5
(iit) pqr (iv) -pqr
(vii) »* (viii) —= pgr’
zxy
pnlynommls. If so, write their degrees.
(i) I - -x—,' + 5

m“ #M or more like terms is a like term whose coefficient is the sum of coefficients
d'“ terms.

33
=(3-3+-1-6]pq= ~ pq.-Iapq.
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5] 2 3 5]
(it) Sum of 7x?%y, — -g—xzy, i—xzy and —Exiy = Tx’y — Exﬂy - szy —Exzy

o 3 5] 9 84-84—9“10 9 75 9 25 9
— - — e = X = ——X = — XY,
(7 R Gny S e

Addition of algebraic expressions

To add two or more algebraic expressions, we collect different groups of like terms and
then find the sum of like terms in each group. We may use horizontal method or column

method.

Add the following :

(i) 83a —2b + 5¢ + 7, 5b -3¢ —4 and —2a + 3b — 1lc
(1) 3x% — bxy + 4y? — 1, Ty? — 9xy + 5, Txy — 4x% + y2 — 13

Solution. (i) Column method : e T : - ;;
‘Arrange like terms in such a way
80— 200G Ll that they are one below the other
+58b -3¢ -4
— 2a + 3b - 1lc
- a + 6b — 9¢ + 3, which is the required sum.

(zz) 3x* — bxy + 4y -1
— 9%y + 7y + 5
—4x? + Txy + y2 - 13

— x% — Txy + 12y — 9, which is the required sum.

XTI Add5p + 29— 7r+3,2r —4p -8, 11g—8p + 3r — 1 and 3q — 2r + 5

Solution. op+ 29 — Tr + 3 - Arrange like terms in such a way
_4p i i that they are one below the other
—8p +1lg + 3r — 1
+ 3¢ — 2r + 5
—7p + 16g — 4r — 1, which is the required sum.

Subtraction of like terms

Change the sign of the term to be subtracted and then add.

eI Subtract :

(1) —Tp%q from 3p2q (i) 3p?%q from —7p?q
(it1) —3x*yz from —2x%yz (iv) —*32-13 from —E-P
Solution. (1) 3p*q — (—Tp3%q) = 3p%q + Tp’q

=@+ 7D pg=10n%0,
(&) —Tp%q — 3p%q = (-7 — 3) p?q = —10p?q.
(1ii) —2x%yz — (—3x?%yz) = —2x%yz + 3x%yz = (-2 + 3) x?%yz = x%yz.

. 5 £ Loth 2OET D e Laad
(IU)_EP_[ sp]' 6p+3p_( 6+3)p_ 6 L e
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Subtraction of algebraic expressions

Change the sign of each term of the expression to be subtracted and then add. We may
use horizontal method or column method. |

(i) 3a — 5b + 2¢ — 9 from 2a — 4b — Tc + 3
(i) 5x® — 3x2 — 8 from 2x® — 5x? — 11x + 2
Solution. (i) Column method :
20 — 4b — Tc + 3
81— ab + 2c -9
— + - +
g b —9c + 12

@iy 2 — 5% - 1lx + 2
Bx3 — 3x? -~ 8
~ + -
_3x% — 2% — 11x + 10

m Subtract 7p — 2q — 5r from the sum of 5p + 2q - 3r + 1 and 3p — 4r -3.

|
|
|
|
|
y

|

é Solution. | 5p + 29 — 3r + 1 Ch ‘l'he sign of r.nch term of
3p — 4r - 3 “the third expression as it is to
"B% Silbftﬂfeﬁ and 'l‘hen add

| Tp — 2q — or

| ol bk

-%

p+4q — 2r — 2

How much should 3p? — 5pg + 7¢ + 3 be increased to get
' 5q% — 2pq +3p?

A e R i LT

i Solution. We have to subtract 3p% — 5pg + 7¢* + 3 from 5qg% — 2pq + 3p.
? 5q% — 2pq + 3p
| 79*> — S5pq + 3p% + 3

— + e ey

— 292 + 3pg + 3p — 3p* -3

Addition/subtraction of unlike terms

You should realise that you cannot add or subtract unlike terms to a single term. All that
can be done is simply to connect them by the appropriate sign ‘+ or—.

For example :
(i) Sum of 3x? and —b5xy is 3x* —5xy.
(ii) Subtraction of —8p?%q from 7g* is 7q* — (- 3p2q) i.e. Tq* + 3p*q.
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MULTIPLICATION OF ALGEBRAIC EXPRESSIONS/

m+n

If x is a literal and m, n are positive integers, then x™ x x" = X

Multiplication of two monomials

(product of their numerical coefficients) x (product of their

Product of two monomials =
literal coefficients)

FELTICR MY Find the product of :
() E:Jcﬂy3 and — E.anc:y2 (it) Tab, —aﬂbzc and 5= ° bed,

| Solution. () [Exzya} (-—-?-xy2] = ?‘?: X (—%] X 0%y° X xy? = —%xayﬁ.
3

(it) (7Tab) x [—%azbzc] X [
4 f o 2).2 3 34,4
=7 % = 4 x ab x a2b% x bc® = 4a’b’c.

¢

I
~1| Ot

o

o

Multiplication of a polynomial by a monomial

Multiply each term of the polynomial by the monomial.

TP () Multiply 5p%¢ — 3pg® + 2pq — 5 by 7p*q.
(ii) Simplify —8xy? (7x% — 5xy® — 2y° + 3xy + 2x — 5)
Solution. (i) Tp%q (5p%*q — 3pq® + 2pq — )

= Tp% x 5p%q — Tp%q x 3pq® + Tp*q x 2pq — Tp°q X 5
= 35p%q? — 21p3q® + 14p3q® — 35p’q
Column method :
5p%q — 3pq® + 2pq — O
| p*q
| 35pig? — 21p%q® + 14pq® — 35p*q

(Multiply each term of the polynomial
by the monomial 7p*q)

(i) Tx® — Bxy? — 2y + 3xy + 2x — 5
— Sxy?

_21x%y? + 15x%y* + 6xy° — 9x?%y°® — 6x7%y* + 15xy?

p b i i

e

Multiplication of two polynomials

Multiply each term of one polynomial with each term of the other polynomial and combine
the like terms in the product.

Example 3. "x Simplify : (5x — 8y) (9x + 4y)

Solution. (5x — 8y) (9x + 4y) = 5x(9x + 4y) — 8y (Ox + 4y)
— 45x2 + 20xy — T2xy — 32y% = 45x* — 52xy — 32y2.
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Column method :
5x — 8y
O9x + 4y
45x% — T2xy (Multiply first polynomial by 9x)
20xy — 32y? (Multiply first polynomial by 4y)
455> — 52xy — 327 (Add like terms)

(i) bx + 3x2— T by 2 + 3x
(i1) 222 — 3x + b by 5x? — 2x — 7.

Solution. (i) Arranging the terms of the given polynomials in descending powers
of x and then multiplying, we get

3x2 + ox —

3x + 2
Ox3® + 15x2% — 21x (Multiply by 3x)
6x2 + 10x — 14 (Multiply by 2)
Ox3 + 21x2 — 11x — 14 | (Add like terms)

(1) 2x% = Bx el D
5x2 — 2x — 7
10x* — 15x3 + 25x°
— 4x3 + 6x%2 — 10x
— 14x%? + 21x — 35
10x* — 1922 + 17x% + 11x — 35

Example 5. ~ Multiply :
(i) 5x* — 2x% + 3x — 4 with 2 — 3x — 7x?
(i1) 3x* — 2xy — 4y? with 2x — 3y — 5

Solution. (i) Arranging the terms of the given polynomials in descending powers
of x and then multiplying, we get

Sxt — 2x% 4+ 3x ~ . 4
— - Ix*~ SOt 4. 2
— 35x5 + 14x° - 21x® + 28x?
— 15x° + 6x* — 9x? + 12x
10x* — 4x? + 6x — 8
— 35x% — x5 + 16x* — 25x% + 19x% + 18x — 8

(ii) 3x%2 — 2xy — 4y*
2x — 3y -5
6x3 — 4x%y — 8xy?
— 9x% + 6xy? + 12y°

— 15x2 + 10xy + 20y2
6x® — 13x2y — 2xy? + 12y% — 1522 + 10xy + 20y°
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SIVISION OF ALGEBRAIC EXPRESSIONS Smmm

If x is a literal and m, n are positive integers, then
™ = x" = x" ", when m > n.

Division of a monomial by a monomial

Quotient of two monomials = (quotient of their numerical coefficients)
x (quotient of their literal coefficients)

Divide :
(i) —24x%°2% by 6xy®2* (ii) —52pqr® by —8p’q°r.
—24:2]’:5 24 12)'325
-0 oo = L - (2) 21
' 21 x 54 _ ax=
and ke =—4x f_' = 4y2.
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_ 52pqr® - 52 pgr’
(ii) —=52pqr® + —8p°q‘r = e - [ s ] X 3
. 13 B e
i gt T 2p%gB

Division of a polynomial by a monomial

Divide each term of the polynomial by the monomial.

Example 2. _/ Divide :
(i) 4x5 — 3x* — 6x% + 5x + 8 by 2x?
(ii) 30x%2 — 20xy® + 12xy — 13y by —5xy

AP ol e el 4x° 3x B2 By v B
Solution. (1) & 89 b g —

= — - — - - — 4+ —
2x2 2.1:2 zxz sz 2x2 2.1:2
3 5 4
= - Zx2-3+ — + =
g 2 2x x?
(i) 30232 - 20y° + 12¢y — 13y _ 302%°  20my° 12¢y 18y
s _ By Ry bR B by
193¢ +13
2 2
= — + 4y — = + —.
6x°y Yy = =

Division of a polynomial by a polynomial

For dividing one polynomial by another; proceed as under :
(i) Arrange the terms of the dividend and the divisor in descending order of their
degrees.

(ii) Divide the first term of the dividend by the first term of the divisor to get the first
term of the quotient.

(iii) Multiply all terms of the divisor by the first term of the quotient; write these terms
below the corresponding terms of the dividend; carry out subtraction and find the
remainder. '-

(iv) Take down the remaining terms of the dividend next to the remainder so obtained.
Treat it as new dividend and repeat steps (ii) and (iii) till we obtain a remainder
which is either 0 or a polynomial of degree less than that of divisor.

Remember the formula :

Dividend = divisor x quotient + remainder

Example 3. / Divide 6x® — 11x%2 + 7x + 5 by 2x — 3 and verify your answer.
Solution. 3x2 — x + 2

2% —3) 6x® — 11x* + Tx + b

6x3 — 9x?
= i

—~ 2% + Tx + b
- 2x% 4+ 3x
+ <

4 + 5
4 — 6

- +
16
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Quotient = 3x>- x + 2 and remainder = 11
Verification :
Divisor x quotient + remainder = (2x — 3) (3x* —x + 2) + 11
= 6x% — 202 + 4x — 9x2 + 3x — 6 + 11
= 6x3 — 11x2 + 7x + b = dividend.

LA Divide 3 — 4x — 32x% — 19x° + 10x* by 3x — 1 + 5x°

Solution. Arranging the terms of the dividend and the divisor in descending order
of powers of x and then on dividing, we get
2x2 — bx — 3
Bx2 + 3x — 1 ) 10x* — 19x® — 32x% — 4x + 3
10x* + 6x° — 2x?
- - +

— 25x% — 30x? — 4x +

— 25x3 — 1b6x% + Ox
+ + -
— 1bx* —

- 15x* —
¥ + -

© ©
] =
+ +
o 0o | e—oo

Quotient = 2x% — 5x — 3 and remainder = 0.

Divide 3x5 + Tx* — 11x3 + 8x2 — 32x + 5 by 2 + 3x + o

Solution. Arranging the terms of the divisor in descending order of powers of x and
then on dividing, we get

353 — 2x2 — 11x + 45
x2 + 3x + 2 3::::5+'7:1n:"'—11.11:3‘+8£2 = 32 <+ 5

3x° + 9x* + 6x°

— 2t — 62 — da
+ + +

— 1128 + 12x% — 32x +1

o Opd o 1T+ 8x° —Tx + 5

— 11wt — 383x* — 22x
+ + +

45x2 — 10x + S
45x2 + 135x + 90

— 145x — 85

Quotient = 3x® — 2x* — 11x + 45 and remainder = —145x — 89.

Divide 3y® + 10xy? — 17x% + 6x° by 2x — 3y.

Solution. Arranging the terms of the dividend in descending order of powers of x
and then dividing, we get
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— 8x% + 10xy* + 3y°
_ 8x%y + 12xy?
+ —
— 2xy* + 3y°
- 2xy? + 3y°
-k =
0
. Quotient = 3x2 — 4xy — y? and remainder

P e AT AT g e g iy
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e e T e e S —

REMOVAL OF BRACKETS AND

USE OF RULE OF BODMAS

Removal of brackets

Brackets are used as grouping symbols. Brackets are removed in order of :
(1) line bracket (i) common brackets
(iii) curly brackets and lastly (iv) rectangular brackets

Example 1. Simplify : 5ab — 3{2a? — 5a(b — 3a)} — {6b% — b(2a — 3b)}

Solution. 5ab — 3{2a2 — 5a(b — 3a)} — {5b% — b(2a — 3b))
— 5ab — 3{2a2 — 5ab + 15a?} — {6b% — 2ab + 3b?)
— 5ab — 3{17a® — 5ab} — {8b* — 2ab}
= Bgb — 51a? + 15ab — 8b2 + 2ab = 22ab — 51a® — 8b%

E G 2. _/, Simplify : 7z — 2[3(x — 2y) — 4{2z — (8x — 2y —3x—5z)}]

Solution. 72 — 2[3(x — 2y) — 4{22 — (8x — 2y —3x—52)}]
= Tz — 9[3(x — 2y) — 4{2z — (8x — 2y + 3x + 52)}]
— 72 — 9[8x — 6y — 4{2z — (6x — 2y + 52)}]
=7z — 92[3x — 6y — 4{2z — 6x + 2y — 5z}]
= 7z — 2[8x — 6y — 4{—3z — 6x + 2y}]
= Tz — 2[8x — 6y + 12z + 24x — 8yl}]
= Tz — 2[27x — 14y + 122]
= 7z — 54x + 28y — 24z = —17z — H4x + 28y.

Use of rule of BODMAS

In chapter 3 (on Number Systems), you have learnt the rule of BODMAS. The same rule
is applicable in algebra.

Thus, ﬂ+.b+b=%+b,whilea+(b+b)=a-:—2b= ”

2
m Simplify the following expressions :

()a2+(bxa)—a+a*+a

Gi) (@2 + b) x (a —a) +a® + a

(iii) 13x — 12ax + 3a + %of 10y — 27y* + 9y. fiﬁfﬂge-“'ﬁula'_i‘;ﬁf.-_-"BODMAS
Solution. ) —a +ta*+~a=a"+ba-a+c +a
b ﬂ2 {12 e N =L, &
—a—a"l‘?-—g ﬂr"‘ﬂ:—g
. =2 48
(i) (@ + b)) x(@a—a)+a*+a= o x 0 + = =0+a=a.

(iii) 18x — 12ax + 3a + % of 10y — 27y2 + 9y

12ax 1 27y*
— - — 4+ — X 10y —
8% T 3 y 9

= 18x — 4x + by — 3y = 9x + 2y.
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of the expression to be subtracted and then add.
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A symbol which has a fixed value is called a constant and a svmbol which can take
various numerical values is called a variable (or literal). |

A collection of constants and literals connected by one or more of the operations of
‘+, —, x or = is called an algebraic expression.

The various parts of an algebraic expression separated by ‘+ or — sign are called
terms of the algebraic expression.

Monomials, binomials and trinomials have one, two and three terms respectively.
Multinomial has two or more terms.
A term having no literals is called a constant term.

Any factor of a (non-constant) term is called the coefficient of the remaining factor
of the term.

Terms having same literal coefficients are called like terms, otherwise the terms are
called unlike terms.

An algebraic expression in which the powers of the variables (literals) in each term are
non-negative integers is called a polynomial.

The degree of a polynomial in one variable is the greatest power Uf the variable
present in the polynomial. '

In case of a polynomial in two or more variables, take the sum of the powers of all
variables in each term. The greatest sum is the degree of the polynomial.

Polynomials of degree 1, 2 and 3 are called linear, quadratic and cubic
respectively.

The sum of two or more like terms is a like term whose caefﬁment 1S the sum of
coefficients of like terms.

To add two or more algebraic expressions, we collect different groups of like terms
and then find the sum of like terms in each group.

To subtract one like term from another — change the sign of the term to be subtracted
and then add.

To subtract one algebraic expression from another — change the sign of each'

Product of two monomials = (product of their numerical coefﬁcwnts) x. '
their literal coefficients).
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w To multiply a polynomial by a.monomial — multiply each term of the polynomial by
the monomial.

w To multiply two polynomials — multiply each term of one polynomial with each
term of the other polynomial and combine the like terms in the product.

w Quotient of two monomials = (quotient of their numerical coefficients) x (quotient
of their literal coefficients).

w To divide a polynomial by a monomial — divide each term of the polynomial by the
monomial.

w The division of a polynomial by another polynomial can be checked by using the
formula :

dividend = divisor x quotient + remainder

w Brackets are grouping symbols. When removing the brackets, we start from the

inner most grouping symbol and work our way outwards.

w Rule of BODMAS is applicable in algebraic expressions also.

i i 3 " 4 i 2 i _:?_
: (:)3—_7:+8:3—-5r“ (if) Sp—sp +2P_p3
Dirie 2
(iii) 3x’yz — 8x% + %yzz:“ +224+3 (iv) -:,:'if::t.?;-c2 - §b2c3 + Sabc — 5
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2. Find the perimeter of the adjoining polygon.

3. By how much does 5x* — B Uy 3 exceed Tx* - 5x° + 11x*+ 9?
4. By how much is 7x* — 3x% — 5xy* + 337 less than 5x° + 4x%y — 8x)* + 13y°?
5. Multiply : 3 — 5x + 7x* — 2x’ with 1 — B 2

V1 2_1 +l.
6. Divide x 4byx 2

7 Divide 10x* — 1953 + 17x* + 15x — 42 by 2x* — 3x + 3.

8. The length and breadth of a rectangle are (3a — b) units and (a + 3b) units respectively. If the
3 perimeter of a square is equal to the perimeter of the rectangle, by how much does the area of the

square exceed the area of rectangle?
[Hint. Perimeter of the rectangle = 2@Ba-b+a+3b)=28a+4b
Perimeter of square = 8a + 4b
The length of each side of square = (8a + 4b)+4=2a+b
Area of square = (2a + b)* and area of rectangle = (3a — b) (a + 3b).]
9. Simplify the following expressions :
(i) 23x — [15y — {4y — 2(3x - 2y) - 3(5x - 2x—y)}]

) Te-dxx2x+68+ 3t 2 of (108 +3),
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