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1.- LETTERS INSTEAD OF NUMBERS. 
 

Algebra is a type of Mathematics that uses letters and others 

signs to represent numbers and values. 

 

1.1 VARIABLE EXPRESSIONS. 

 A variable expression consists of some numbers and letters 

joined by operations. The letters are called variables and they 

represent unknown quantities. In short, a variable is a quantity 

that can change. 

 The numerical value of a variable expression is obtained by 

substituting actual numerical values for variables. 

 Example:  

a. Calculate 3x+2  when x=4 

  Answer: 3·4+2 =12+2=14 → the numerical value is 14 

b. Calculate 5xz + 
  

 
 when x=3 and z =-1 

  Answer: 5·3·(-1) + 
  

 
 = -15 + 10 = -5 

Variable expressions are written for calculations involving 

quantities that can vary. The sentences of a problem must 

be translated into this language. 

Examples:          a number →  x 

    The double of a number →  2x 

    Three added to the square of a number →  3 + x2

   Half part of a number →  
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1.2.- FORMULAE. 

 

A formula links variables so you can use it for different values: 

.- a formula can be given in words  
 Example : The charge for film processing is worked out in the way: 

“€2 to develop the film and 18 cents for each print” 

  Calculate the charge to process a film with 24 prints. 

   Charge = €2 + (24 · 18c) 

       =   €2 + €4.32 

       = €6.32 

  So, the charge to process this film with 24 prints is €6.32 

 

.- or in symbols 
 Example: The area of a rectangle is given by the formula A = l · w 

       Find the area of a rectangle where: l = 18 cm, w = 9 cm 

   A = l · w = 18 · 9 = 162 

      So, the area of the rectangle is 162 cm2. 

 

Exercises: 

 
1.- A house painter makes these charges: 

  €175 plus €35 for each window. 

  Calculate the charge for painting: 

a) A house with 15 windows 

b) A bungalow with 9 windows 

c) A block of flats with 52 windows 

2.- this formula is used to work out car hire charges € 

  C = 25d + 0.35 km 

 Where d is the number of days and m is the number of kilometers. 

 Copy and complete this table 

 

Hire Number of days Number of km Charge €s 

A 4 356  

B 9 835  

C 15 2086      

 

3.-  A supermarket uses this rule for the number of plastic bags it uses in a day: 

 The number of bags is 5 for each customer plus 350 extra. 
 Write the rule as a formula with the letters b  and c .  
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2.- ALGEBRAIC EXPRESSIONS.  

 

2.1 MONOMIALS.  

  

A monomial is a set of a number and one or more letters all 

multiplied together. The number is called coefficient and the letters are 

the variable part. 

 The degree of a monomial is the number of letters of the variable 

part.  

 Numbers are considered as zero degree monomials and they are 

called constant terms. 

  

Examples: 

Monomial Degree Coefficient 

3xy2 3 3 
 

 
    3  

 
 

 
 

 
    

 

 
6  

 
 

  

 
      3 -6 

  

Like monomials are those with the same variable part.  

 

 Example: 7x2, -8x2, 
  

 
, 
 

 
   are like monomials. 
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2.2.- ADDING AND SUBSTRACTING MONOMIALS. 

  

Only like terms can be added or substracted. In fact, what we do is 

collect like terms: 

  

Examples: 

 .- Collect like terms to simplify this expression: 

  5a + 4c + 3a – 2c = 8a + 2c (combine the terms in a and the terms in c) 

 .- Collect like terms to simplify:  

6ab + 5y -2ab + y = 4ab + 6y (you treat ab as one letter) 

        (remember y is the same as 1y) 

 
When you collect like terms you simplify the expression. 

 
 
 

2.3.- MULTIPLYING MONOMIALS. 

 You have to multiply the coefficients and the literal factors: 

 Examples:   5 · 3abc = 15abc 

    x · 2a = 2ax 

    2ab · 3a2 · 2b3 = 2 · 3 ·2 · a · a2 · b · b3 = 12a3b4 

 

2.4.- DIVIDING MONOMIALS. 

.- When the divisor is numerical, divide the coefficient of the dividend by 

the divisor:   6a : 3 = 
  

 
 = 2a 

.- When the divisor contains literal parts that are also in the dividend, 

crossing out may be used: 

    6ab : (2a) = 
   

  
 = 

  

 
 = 3b 

    6a2b : (15b3) = 
    

    
 = 
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3.- EQUATIONS. 

 

3.1.-  EQUATIONS, IDENTITIES,… 

An equation is a mathematical statement in which two variable 

expressions are equal. It consists of two expressions joined by the equals 

sign “=”. The values that the variables have when the equation is true are 

called the solutions of the equation (or roots). 

 An identity is an equality that states a fact. It is an equation which 

is true for all values of the variables. 

 Examples:  2x+ 2 = 2 + 2x 

   (x+2)2 = x2 + 4x + 4 

   3x – 1 = ½ + 4x –x + ½  

 

3.2.-  ELEMENTS IN AN EQUATION. 

 The part to the left of the equality sign is called the left member 

(side) or first member (side); the part to the right is the right member 

or second member. 

 The addends that comprise the members are called terms. 

 The letters are called unknowns. 

 The values for which the equation is true are called solutions.  

 An inconsistent equation is that without any solution. 

 Example:  0 · x = 4 

 Two equations are equivalent when they have the same solution. 

 What does “solving an equation” mean? Find the solutions. 
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4.- SOLVING EQUATIONS. 

  

 .- The guess-and-check method (or trial and error method) is trying 

out different values of “x” until you get one that works. Alternatively, 

you might reason a suitable value for “x” intuitively, following the clue the 

equation gives.  

 .- The balance-method: you can think of an equation like a balance. 

The = sign is the balance point.  

 Examples:  

 1.- Solve the equation d+4=9 → if you take 4 from both sides it will 

still balance.   d+4-4=9-4 

  So the value of  d = 5 

 2.- Solve    3x+5=11    

 Stage1: take 5 from both sides: 3x+5-5=11-5 

         3x=6 

 Stage2: divide both sides by 3:  
  

 
  

 

 
    →   so x=2   

 .- Algebra rules. When an equation is no so simple it must be 

rearranged using algebra rules to find an equivalent equation easier to 

solve.  

 At each stage you must do the same thing to both sides: 
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4.1.- STEPS TO SOLVE FIRST-DEGREE EQUATIONS  

 

1. Multiply out any braquets. 

2. Multiply both sides by the least common denominator. 

3. Simplify both sides by collecting like terms. 

4. Collect those terms with an “x” in one side of the “=” and all the 

others on the other side, reversing the +/- when a term crosses the 

“=”. 

5. Combine like terms on each side of the equation and reduce it to 

the form: Ax = B. 

6. Divide both sides by A (slide A underneath the B) 

 Example:  
 

 
          

      

 
  

 

  
       

          1. 
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          1. 

                

          3. 

            

          4. 

            

          5. 

       
        

          6. 
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