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Multiplying And Dividing
Algebraic Expressions

Introduction to
Multiplying and
Dividing Algebraic
Expressions

Algebra  forms  the  backbone  of
advanced  mathematics,  and  at  its
heart  lies  the  ability  to  work  with

expressions fluently. Among the most
essential  skills  in  any  algebra
curr iculum  is  master ing  the
operations  of  multiplying  and
dividing  algebraic  expressions.
These  operations  are  not  just
academic  exercises;  they  are
powerful tools used in fields ranging
from  engineering  and  physics  to
economics  and  computer  science.



Whether you are a student tackling
algebra  for  the  first  t ime  or  a
professional looking to refresh your
foundational  skills,  understanding
how  to  manipulate  algebraic
expressions  through  multiplication
and division  is  critical  for  success.
T h i s  a r t i c l e  p r o v i d e s  a
comprehensive, step-by-step guide to
these core operations, ensuring you
b u i l d  b o t h  c o n f i d e n c e  a n d
competence  in  handling  algebraic
terms  and  polynomials.

Understanding the

Fundamentals of
Algebraic Expressions

Before diving into the mechanics of
mult ip ly ing  and  d iv id ing
algebraic  expressions ,  i t  is
important  to  def ine  what  an
algebraic expression is. An algebraic
expression is a mathematical phrase
that can contain numbers, variables
(like  x,  y,  or  a),  and  operation
symbols. For example, 3x + 2, 5a²b,
and 7x³ − 4x + 1 are all algebraic
expressions.  Terms  within  an
expression are separated by addition
or subtraction signs.  A key part  of
multiplying  and  dividing  these
expressions  involves  understanding
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how  coefficients  (the  numerical
parts)  and  variables  interact
according to the laws of exponents.

The  fundamental  rules  that  govern
these  operations  include  the
d i s t r i b u t i v e  p r o p e r t y ,  t h e
commutative property, and the laws
of exponents. When you master the
process  of  multiplying  and
dividing  algebraic  expressions,
you are essentially learning how to
combine  l ike  terms,  manage
exponents,  and  simplify  complex
mathematical relationships. This skill
set is cumulative; it builds upon basic
arithmetic  but  extends  into  more
abstract  reasoning.

Multiplying
Monomials: The First
Step

A  monomia l  i s  an  a lgebra i c
expression  consisting  of  a  single
term,  such  as  4x,  3a²,  or  7m³n.
Multiplying  monomials  is  the
simplest  form  of  multiplying
algebraic  expressions  and  serves
as the foundation for more complex
p r o b l e m s .  T h e  p r o c e s s  i s
straightforward:  multiply  the
coefficients  together,  and  then
multiply  the  variables  together  by
adding their exponents if  the bases
are the same.



Example of Multiplying
Monomials

Consider  the  expression  (3x²)(2x³).
To  multiply  these  monomials,  first
multiply the coefficients: 3 × 2 = 6.
Then,  multiply  the  variables  by
adding the exponents: x² × x³ = x(2+3)

= x⁵. Therefore, (3x²)(2x³) = 6x⁵. This
direct application of the product rule
for  exponents  is  central  to  all
multiplying algebraic expressions
involving powers.

When  dea l ing  wi th  mul t ip le
variables, the same principle applies.
For  instance,  (4a²b)(3ab²)  becomes
12a³b³. You multiply 4 and 3 to get
12, add the exponents of a (2 + 1) to

get a³, and add the exponents of b (1
+ 2) to get b³. Mastering monomial
multiplication is the first critical step
toward  handling  more  involved
mult ip ly ing  and  d iv id ing
algebraic  expressions.

Dividing Monomials:
Applying the Quotient
Rule

Just as multiplication of monomials is
foundational,  dividing  monomials  is
the  cornerstone  of  dividing
algebraic  expressions .  The
quotient  rule  for  exponents  states
that  when  dividing  like  bases,  you
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subtract  the  exponent  of  the
denominator  from  the  exponent  of
the numerator.

Example of Dividing
Monomials

Take the expression (12x⁵)  ÷ (3x²).
Divide the coefficients: 12 ÷ 3 = 4.
Then,  divide  the  variables  by
subtracting the exponents: x⁵ ÷ x² =
x(5-2) = x³. So, the result is 4x³. This
simple procedure is  the essence of
dividing algebraic expressions  at
the  monomial  level.  If  a  variable
appears in the denominator but not
in the numerator, it can be moved to
the  numerator  with  a  negative
exponent,  though  this  concept  is

typical ly  introduced  at  more
advanced  levels.

For  expressions  like  (15a⁴b³)  ÷
(5a²b), the solution is 3a²b². You get
15 ÷ 5 = 3, a(4-2) = a², and b(3-1) = b².
Understanding  how  to  divide
monomials  efficiently  prepares  you
for  the  more  complex  task  of
polynomial  division.

Multiplying a
Monomial by a
Polynomial

Once  you  are  comfortable  with
monomia ls ,  the  next  s tep  in



multiplying algebraic expressions
is  multiplying  a  monomial  by  a
polynomial.  A  polynomial  is  an
expression with two or more terms,
such as 3x + 2 or x² + 4x − 5. To
multiply a monomial by a polynomial,
you use the distributive property.
This  means  you  mult ip ly  the
monomial by every single term inside
the polynomial.

Using the Distributive
Property

For  example,  to  solve  2x(3x  +  4),
distribute the 2x: (2x × 3x) + (2x ×
4). This gives you 6x² + 8x. The same
m e t h o d  a p p l i e s  t o  l a r g e r
polynomials. Consider 3a²(2a² − 5a +

1). Distribute the 3a² to each term:
3a²  ×  2a²  =  6a⁴,  3a²  ×  (−5a)  =
−15a³, and 3a² × 1 = 3a². The final
product  is  6a⁴  −  15a³  +  3a².  This
distributive process is a fundamental
pattern  in  all  multiplying  and
dividing  algebraic  expressions.

Multiplying
Binomials: The FOIL
Method

When  you  multiply  two  binomials,
you are engaging in a very common
form  of  multiplying  algebraic
expressions .  A  we l l -known
technique  for  this  is  the  FOIL
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method,  which  stands  for  First,
Outer,  Inner,  Last.  This  mnemonic
helps ensure that you multiply each
term in  the  first  binomial  by  each
term in the second binomial.

Applying the FOIL Method

Consider multiplying (x + 3)(x + 5).
Using FOIL:

First: Multiply the first terms of
each binomial: x × x = x².
Outer: Multiply the outer
terms: x × 5 = 5x.
Inner: Multiply the inner
terms: 3 × x = 3x.
Last: Multiply the last terms: 3
× 5 = 15.

Now, combine the results: x² + 5x +
3x  + 15.  Finally,  combine  the  like
terms (5x and 3x) to get x² + 8x +
15.  The  FOIL  method is  a  reliable
strategy for multiplying algebraic
expressions that are binomials, and
it reinforces the distributive property
in a structured way.

Special Products in Binomial
Multiplication

Within  the  realm  of  multiplying
algebraic  expressions,  certain
binomial products appear frequently
and  are  worth  memorizing.  The
square of a binomial,  such as (a +
b)²,  equals  a²  +  2ab  +  b².  The
difference of squares, (a + b)(a − b),



equals  a²  −  b².  Recognizing  these
patterns  can  significantly  speed up
your  work  when  multiplying  and
dividing algebraic expressions.

Multiplying
Polynomials of Any
Size

Multiplying polynomials  larger than
binomials follows the same principle
as  the  distributive  property,  but  it
requires careful organization. When
multiplying algebraic expressions
that  are  polynomials  with  multiple
terms, you must multiply each term
in the first polynomial by each term

in  the  second  polynomial.  This  is
often called the "vertical method" or
"horizontal method," similar to multi-
digit multiplication in arithmetic.

Example: Multiplying a
Binomial by a Trinomial

Let us multiply (2x + 1) by (x² + 3x −
4). Using the horizontal method:

(2x)(x²) = 2x³
(2x)(3x) = 6x²
(2x)(−4) = −8x
(1)(x²) = x²
(1)(3x) = 3x
(1)(−4) = −4

Now, combine all the results: 2x³ +
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6x² + x² − 8x + 3x − 4. Combine like
terms to get 2x³ + 7x² − 5x − 4. This
systematic approach is essential for
solving  complex  problems involving
m u l t i p l y i n g  a l g e b r a i c
expressions.

Dividing a Polynomial
by a Monomial

W h e n  i t  c o m e s  t o  d iv id ing
algebraic  expressions,  dividing  a
polynomial  by  a  monomial  is  a
straightforward extension of dividing
monomials.  You  simply  divide  each
term  of  the  polynomial  by  the
monomial  separately.

Step-by-Step Division

For example, divide (9x³ + 12x² − 6x)
by 3x.  Break it  into three separate
divisions: (9x³ ÷ 3x) + (12x² ÷ 3x) +
(−6x ÷ 3x). This simplifies to 3x² +
4x − 2. This method relies on your
ab i l i t y  to  d iv ide  monomia ls
accurately,  making  it  a  direct
application of the fundamental rules
of dividing algebraic expressions.

Another example is (20a⁴b² − 15a³b
+ 5a²b) ÷ 5a²b. Dividing each term
gives 4a²b − 3a + 1. Notice that the
last term, 5a²b ÷ 5a²b, equals 1, not
zero.  This  is  a  common  point  of
confusion  for  students  learning
dividing algebraic expressions, so



always check that the division of the
last term is handled correctly.

Long Division of
Polynomials

Dividing  a  polynomial  by  another
polynomial with more than one term
requires  a  process  similar  to  long
division in arithmetic. This is one of
the  more  advanced  topics  in
dividing  algebraic  expressions,
but  it  follows  a  logical  sequence:
divide, multiply, subtract, and bring
down.

Performing Polynomial Long
Division

Consider dividing (x² + 5x + 6) by (x
+ 2). First, divide the leading term of
the dividend (x²) by the leading term
of  the  divisor  (x).  This  gives  x.
Multiply the entire divisor (x + 2) by
x to get x² + 2x. Subtract this from
the dividend: (x² + 5x) − (x² + 2x) =
3x. Bring down the next term (+6) to
get 3x + 6. Now, divide 3x by x to get
+3. Multiply (x + 2) by 3 to get 3x +
6. Subtract: (3x + 6) − (3x + 6) = 0.
The quotient is x + 3.

Polynomial long division is a valuable
skill  for  higher-level  mathematics,
including  calculus  and  abstract
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algebra.  Mastering  this  aspect  of
dividing  algebraic  expressions

provides a deeper understanding of
how polynomials


