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WHAT IS ALGEBRA? 

 Algebra is a part of mathematics in which numbers and 
letters are used. 

 

 Numbers and letters are combined by the arithmetic 
operations. 

 

 Algebra uses letters (like x or y) or other symbols in place 
of values, and plays with them using special rules. 

 



LETTERS AND NUMBERS…. 

    In algebra, a letter can be used to represent a number 
that you do not know. This gives us algebraic  terms like  

        x     2x     3x 

        y     5y     7y 

    When algebraic terms are put together by mathematical 
operations such as + and – we get an algebraic 
expression, like  

    2x + 5y + 3z 

 



 
 
 
 
 
ALGEBRAIC  LANGUAGE 
    Algebra is an area of mathematics where letters are used to 
represent numbers. 

    You can use algebra to solve mathematical problems. 

 

    A variable is a letter used to represent an unknown number, 
for example, x. 

 

    The most common letters used in algebraic language are: x, y, 
z, a, b,  c, d… 

 

    We are going to see the difference between numeric 
language and algebraic language. 

 

 



 Numeric language expresses the mathematic information 
by using numbers. 

 

            E.g. We have more than 125 books in the school´s 
          library 

 

 Algebraic language expresses the mathematic information 
by using numbers and letters. 

 

            E.g. The sum of two numbers      a + b 

                   The side of a square is s, so we can say that : 

                             4s          is the perimeter of the square 

                             s . s       is the area of the square 

 



    Exercise 1: Calling ‘a’ the age of a person write an 
expression for: 

  The age he/she will be 2 years later 

               a  +  2 

 

  The age he/she was 7 years ago 

                   a  -  7 

 

  The age he/she will be after living the same time again. 

                 a  +  a 

 



Exercise 2: Calling x a number, express in algebra: 

 2.1 The sum of the number x and 10 

             x  +  10 

 2.2 The difference between 123 and the number x 

            123  -  x 

 2.3 The double of the number x 

             2x 

 2.4 The triple of the number x plus three units 

             3x  +  3 

 2.5 The half of the number x minus seven 

             x/2  -  7 

 2.6 The three quarters of the number x plus forty-six 

            ¾   x  +  46 



ALGEBRAIC EXPRESSIONS 
  An algebraic expression is a set of numbers and letters     

which combine themselves by using the signs of 
mathematic operations (operators) 

  It contains at least a variable and may contain other 
numbers or/and operators 

                           6 + x 

  It does not contain    

                = ,  >,  < 

  It can be one side of an equation 

             2x   = 10 

 



Numerical value 
 
   The numerical value in an algebraic expression is the 

number that we obtain by replacing the letters with its 
value. 

 

 

 

 

 



MONOMIALS 
     A monomial is a number, a variable or a product of a 

number and a variable where all exponents are whole 
numbers.  

  

  

  

 

    Generally in the monomials the product signs are not 
included, so if we find a number followed by one or more 
letters, we understand that they are multiplied. 

42, 5x, 14x12, 2pq 



   Monomial is the simplest algebraic expression.  

   They are made up of products of numbers and letters 

  

    The number with its sign, is called coefficient 

 The letter or letters (with exponent) are called literal part 

     

          14x12 
 14 is the coefficient 

 

 X12 is the literal part:   x is the base 

           12 is the exponent 

  

 



The degree of the monomial 
Is the sum of the exponents of all included variables. 
  
Constants have the monomial degree of  0. 
  
When a variable does not have exponent, the real exponent is 1 
  
 
 
  

 

MONOMIAL 
 

DEGREE 
 

42 0 

5x 0 + 1 = 1 

14x12 0 + 12 = 12 

2pq 0 + 1 + 1 = 2 



More about Monomials 
 A Monomial is an algebraic expression containing only one term 
  
  Example:             3xy2 
  
A monomial can be a constant number or a variable expression. 
  
 Example: 4 
   3x 
  
A monomial should not have negative and fractional exponents. 

 
 Example:               3a - 2       
                                   a1/ 2                      are not monomials 
  
 



   A monomial multiplied by a monomial is also a 
monomial. 

   

              Example:   2x  ∙ 3xy2    =  6x2y2 

 

    A monomial multiplied by a constant is also a monomial. 

 

 Example:    7  ∙  5y2 =  35y2 



Examples of Monomial 

5, xy 

36x2y 

a 

14b                                     are the examples of monomial 

 

 8x – 1 

 2x2 + 3x + 6                 are not monomials 

  

  

 



Solved example of Monomials 
   
Which of the following expressions is a monomial? 

 

Choices: 

A. 9xy 

B. 3x2 + 7x + 2 

C. 7x + 3 

D. y-2 
   

Correct Answer: A 

 



Solution:  

 
Step 1: A monomial is an algebraic expression with only one term. 

               9xy   In fact, the expression number A has only a term. So, is a monomial. 

 
Step 2: Here, 3x2 + 7x + 2 is not a monomial as there are three terms in the 
expression.  

   3x2,  7x, and  3 are the three terms 
 

Step 3: 7x + 3 is not a monomial as there are two terms in the expression.  
             7x and 3 are the two terms. 

 
Step 4: . y-2   is not a monomial as it is having a negative exponent. 

 
     Step 5: But, 9xy is a monomial as it is having only one term in the 

expression.  
             9xy is the only one term. 

 



Sum and subtraction of monomials 
 
   Two monomials that are exactly the same except for their 

coefficient are called like terms (like monomials). They 
have the same literal part. 

 

7x   and     7x          yes       like terms 

4x   and    3x          yes       like terms 

      4x2 and     3x          no        unlike terms 

      5y  and     3xy         no        unlike terms 

  

 



 The add or subtraction of two or more like monomials is 
another monomial in which the coefficient is the sum or 
subtraction of the coefficients in the monomials that are 
added or subtracted, with the same literal part. 

 

5x  +   7x   =  12 x 

 

 If there are not like monomials, the sum or subtraction 
cannot be done. 

7a  +   5x   =  ???   

 Impossible!! 
 



Adding Monomials 
   

1) Add the coefficients 

 

2) Keep the base 

  

a) 7a  +   5a   =  12 a 

b) 5d   +   6d   = 

c) 10z3  +    7z3   = 

d) 2x3    +    5x2  = 
 



Subtracting monomials 
   
1) Subtract the coefficients 

 

2) Keep the base 

  

  

a) 8p  -    2p    =  6p 

b) 10t   -   3t     = 

c) 10z3  -    7z3  = 

d) 3x4    -    6x2  = 
 



EQUATIONS 
 An equation is a statement containing an 

equal sign, to show that two expressions are 
equal. 

 

 Depending on the expressions,  

     an equality can be: 

o Numerical expressions:  equality        
containing numbers. 

o Algebraical expressions: equality containing 
numbers and letters. 

 



Elements in an equation 
 In an equation we consider two members: 
             - First member is the left member 
             - Second member is the right member. 
 
 Each monomial is called a term. Monomials with the same literal part are  

called “like terms” 
 

 The letter in an equation is called the unknown. (Sometimes it is called the 
variable). 
 

 The degree  in an equation is the degree of the term with the highest one. 
 

 To find the solution  to an equation is to find out the value of the 
variable which makes the equation true. 

 
      Examples of equations: 
      x = 2             3 = x                  2x = 4                5x + 1 = 3                x2 = 4 



Example 1: 

In the equation     3x − 2 = −7         we say: 

 

- The first member is    3x − 2 

- The second member is     − 7 

- There are three terms   3x ,   -2   and    –7 

- The unknown is    x 

 



Example 2: 

In the equation 3x2   - 6 = 5x + 2  we say:  

 

- The first member is   3x2   - 6  

- The second member is   5x + 2 

-  There are four terms   3x2 ,  -6,   5x  

      and  2 

- The unknown is   x. 

 

 

 



Solving equations 
 We are going to solve Linear Equations, with only one 

unknown. 

 

 Solving an equation is to find out a solution. 

 

 A solution to an equation is the number that makes the 
equality true when we replace the unknown or variable 
with that number. 

 

 Two equations with the same solution are called 
equivalent equations. 

 

 



 When an operation is performed on one side of the 
equation, the same operation must be performed on the 
other side of the equation. 

                x  +  5  =  10 

                x  +  5  -  5  =  10  -  5 

                x    =   5    This is the solution. You can check it. 

 

 

               10x  =   20 

               10x      20 

                10       10 

                 x    =    2    This is the solution. You can check it. 



 
Rules of simplifying and solving 
equations 
   These are the basic rules for simplifying equations: 

   These rules must be followed, usually in this order, to 
solve  linear equations. 

 Rule 1:  If there are brackets we must remove them as in 
the usual operations with numbers. 

 Rule 2: We can add or subtract any number to or from 
both members of the equation so any x-term or number 
that is adding (positive sign) moves to the other side 
subtracting (negative sign) and vice versa. 



 Rule 3: Move x-terms to one side and numbers to the 
other. 

 

 Rule 4: Combine like terms. 

 

 Rule 5: Any number that is multiplying, the whole 
expression, on one side moves to the other side dividing, 
and a number that is dividing, the whole expression, on 
one side moves to the other multiplying. 

 

             


