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2. PATTERNS, FUNCTIONS AND ALGEBRA 

ALGEBRAIC EXPRESSIONS (FACTORISATION) 

When we expand 𝑎(𝑏 + 𝑐) we are multiplying by using the distributive law.  ∴ 𝑎(𝑏 + 𝑐) = 𝑎𝑏 + 𝑎𝑐 

If we reverse this process we get 𝑎𝑏 + 𝑎𝑐 = 𝑎(𝑏 + 𝑐). This reverse process is 

called factorisation. The highest common factor (𝑎) has been “taken out” of the 

expression 𝑎𝑏 + 𝑎𝑐 and the expression is said to be factorised into the product 

of two factors, namely (𝑎) and (𝑏 + 𝑐). The two terms have been expressed as 

one term (or the product of factors) 

TAKING OUT HIGHEST COMMON FACTOR (HCF) 

Steps in factorizing by taking out the highest common factor (HCF).  

Consider the expression: 6𝑥3𝑦 + 9𝑥2𝑦2 

Step 1: Take out highest common factor of constants (coefficients). HCF of 6 

             and 9 is 3. ∴  3(2𝑥3𝑦 + 3𝑥2𝑦2). 

 

Step 2: Take out the highest common factor of variables. Look out for the 

             lowest exponent of each variable. Take out each variable with its lowest 

             exponent, i.e. 𝑥2 for variable 𝑥 and 𝑦 for variable 𝑦.  

          ∴ HCF is 𝑥2𝑦. 

 

Step 3: Write the complete factorisation by taking out HCF and divide each 

             term with HCF to ensure that you are left with correct quotient inside 

             the brackets. ∴ 6𝑥3𝑦 + 9𝑥2𝑦2  = 3𝑥2𝑦 (6𝑥3𝑦3𝑥2𝑦 + 9𝑥2𝑦23𝑥2𝑦 )  = 3𝑥2𝑦(2𝑥 + 3𝑦)  
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TAKING OUT BRACKET AS HIGHEST COMMON FACTOR 

(HCF) 

Steps in factorizing by taking out a bracket as highest common factor 

(HCF). 

Consider the expression 𝒙(𝒑 − 𝒒) + 𝟐(𝒑 − 𝒒) 

Step 1: Recognise the expression in the brackets, is the same. (𝒑 − 𝒒) 

Step 2: Take out the expression (𝒑 − 𝒒) as highest common factor and 

             leave the quotient inside the second bracket. = (𝒑 − 𝒒)(𝒙 + 𝟐) 

Factorise the expressions: 

Example 1: 𝟐𝒙 + 𝟏𝟎. 

Solution: 𝟐𝒙 + 𝟏𝟎 

       = 𝟐 (𝟐𝒙𝟐 + 𝟏𝟎𝟐 ) 

       = 𝟐(𝒙 + 𝟓) 

Example 2: 𝟖𝒙𝟐𝒚 + 𝟏𝟐𝒙𝒚𝟐. 

Solution: 𝟖𝒙𝟐𝒚 + 𝟏𝟐𝒙𝒚𝟐 

       = 𝟒𝒙𝒚 (𝟖𝒙𝟐𝒚𝟒𝒙𝒚 + 𝟏𝟐𝒙𝒚𝟐𝟒𝒙𝒚 ) 

       = 𝟒𝒙𝒚(𝟐𝒙 + 𝟑𝒚) 

Example 3: 𝒙𝟐𝒚 − 𝟓𝒙𝒚 − 𝒚. 

Solution: 𝒙𝟐𝒚 − 𝟓𝒙𝒚 − 𝒚 

       = 𝒚 (𝒙𝟐𝒚𝒚 − 𝟓𝒙𝒚𝒚 − 𝒚𝒚) 

       = 𝒚(𝒙𝟐 − 𝟓𝒙 − 𝟏) 
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Example 4: 𝒂(𝒚 − 𝟐) + 𝒃(𝒚 − 𝟐). 

Solution: 𝒂(𝒚 − 𝟐) + 𝒃(𝒚 − 𝟐) 

       = (𝒚 − 𝟐)(𝒂 + 𝒃) 

CLASSWORK 1     DATE: 

Factorise the following expressions: 

1. 𝟐𝒙 + 𝟔 

2. 𝟒𝒕𝟑𝒖𝟕 − 𝟖𝒕𝟒𝒖𝟖 + 𝟑𝟐𝒕𝟓𝒖𝟗 

3. 𝒕(𝒓 − 𝒔) + (𝒓 − 𝒔) 

4. 𝒑(𝒙 + 𝟏𝟓) − 𝟐(𝒙 + 𝟏𝟓) 

HOMEWORK 2     DATE: 

Factorise the following expressions: 

1. 𝟑𝒂 − 𝟏𝟐 

2. 𝟔𝒒𝟐𝒓 − 𝟏𝟐𝒒𝒓𝟐 

3. 𝒎(𝒂 − 𝟐𝒃) + (𝒂 − 𝟐𝒃) 

4. 𝒙(𝒚 − 𝟐) + 𝟓(𝒚 − 𝟐) 
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FACTORISATION INVOLVING THE SIGN – CHANGE RULE 

Consider the expressions: +(𝒒 − 𝒑) and −(−𝒒 + 𝒑) 

Let us remove the brackets from each expression by multiplying: 

  +(𝒒 − 𝒑) = 𝒒 − 𝒑  −(−𝒒 + 𝒑) = 𝒒 − 𝒑 

We can conclude that: +(𝒒 − 𝒑) = −(−𝒒 + 𝒑) 

Notice that if the sign outside the brackets changes, then the signs inside the 

brackets also change. This is called sign – change rule. 

We can also write this as  +(𝒒 − 𝒑) = −(𝒑 − 𝒒) 

Example: −(𝟓 − 𝒚) = +(−𝟓 + 𝒚) = (𝒚 − 𝟓) 

        +(𝟖 − 𝟑𝒛) = −(−𝟖 + 𝟑𝒛) = −(𝟑𝒛 − 𝟖) 

        −(−𝟕 + 𝒂) = +(+𝟕 − 𝒂) = (𝟕 − 𝒂) 

        −(−𝟗𝒄 − 𝟔𝒃) = +(+𝟗𝒄 + 𝟔𝒃) = (𝟔𝒃 + 𝟗𝒄) 

Factorising by taking the expression inside the brackets as common factor. 

Example: Factorise 𝟑𝒙(𝒑 − 𝒒) − 𝟔(𝒒 − 𝒑) 

Step 1: Ensure that expression inside brackets are the same by applying 

  change of signs if need be,  

i.e. (𝒑 − 𝒒) is not the same as (𝒒 − 𝒑).  ∴ change the sign between the terms and the sign of each term inside the 

brackets.  ∴  −𝟔(𝒒 − 𝒑) = +𝟔(−𝒒 + 𝒑). 

Then exchange terms inside the brackets as follows:  (−𝒒 + 𝒑) = (𝒑 − 𝒒) 

Step 2: Then take out highest common factor in the form of brackets: 

i.e. 𝟑𝒙(𝒑 − 𝒒) + 𝟔(𝒑 − 𝒒) 

 = (𝒑 − 𝒒)(𝟑𝒙 + 𝟔) 
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Step 3: Then ensure that expression left inside the bracket is factorised 

   further if need be, i.e. 𝟑𝒙 + 𝟔 needs to be factorised further.  ∴ 𝟑𝒙 + 𝟔 = 𝟑(𝒙 + 𝟐) 

Step 4: Write the complete factorisation: ∴ 𝟑𝒙(𝒑 − 𝒒) − 𝟔(𝒒 − 𝒑) 

 = 𝟑𝒙(𝒑 − 𝒒) + 𝟔(𝒑 − 𝒒) = (𝒑 − 𝒒)(𝟑𝒙 + 𝟔) = (𝒑 − 𝒒)𝟑(𝒙 + 𝟐) = 𝟑(𝒑 − 𝒒)(𝒙 + 𝟐) 

Factorise the following expressions: 

Example 1: −𝟐𝒙 + 𝟏𝟎. 

Solution: −𝟐𝒙 + 𝟏𝟎 

       = −𝟐 (−𝟐𝒙−𝟐 + 𝟏𝟎−𝟐) 

       = −𝟐(𝒙 + 𝟓) 

Example 2: −𝟏𝟐𝒂𝟑𝒃𝟒 − 𝟏𝟖𝒂𝟐𝒃𝟓. 

Solution: −𝟏𝟐𝒂𝟑𝒃𝟒 − 𝟏𝟖𝒂𝟐𝒃𝟓 

       = −𝟔𝒂𝟐𝒃𝟒 (− 𝟏𝟐𝒂𝟑𝒃𝟒−𝟔𝒂𝟐𝒃𝟒 − 𝟏𝟖𝒂𝟐𝒃𝟓−𝟔𝒂𝟐𝒃𝟒) 

       = −𝟔𝒂𝟐𝒃𝟒(𝟐𝒂 − 𝟑𝒃) 
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Example 3: 𝒂(𝒚 − 𝟐) − 𝒃(𝟐 − 𝒚). 

Solution: 𝒂(𝒚 − 𝟐) − 𝒃(𝟐 − 𝒚) 

       = 𝒂(𝒚 − 𝟐) + 𝒃(−𝟐 + 𝒚) 

       = 𝒂(𝒚 − 𝟐) + 𝒃(𝒚 − 𝟐) 

       = (𝒚 − 𝟐)(𝒂 + 𝒃) 

Example 4: 𝟐𝒙(𝟑𝒎 − 𝟐𝒏) + 𝟓𝒚(𝟐𝒏 − 𝟑𝒎) 

Solution: 𝟐𝒙(𝟑𝒎 − 𝟐𝒏) + 𝟓𝒚(𝟐𝒏 − 𝟑𝒎) 

       = 𝟐𝒙(𝟑𝒎 − 𝟐𝒏) − 𝟓𝒚(−𝟐𝒏 + 𝟑𝒎) 

       = 𝟐𝒙(𝟑𝒎 − 𝟐𝒏) − 𝟓𝒚(𝟑𝒎 − 𝟐𝒏) 

       = (𝟑𝒎 − 𝟐𝒏)(𝟐𝒙 − 𝟓𝒚) 

CLASSWORK 3     DATE: 

Factorise the following expressions completely: 

1. −𝟐𝒂𝒃 + 𝟔𝒂𝒄   2. −𝟏𝟖𝒙𝟐𝒚 − 𝟏𝟐𝒙𝒚𝟐 

3. 𝒙(𝒂 − 𝒃) + 𝒚(𝒃 − 𝒂)  4. 𝒙(𝒂 − 𝒃) − 𝒚(𝒃 − 𝒂) 

HOMEWORK 4     DATE: 

Factorise the following expressions: 

1. −𝟓𝒑𝒒 − 𝟐𝟎𝒑𝒓   2. −𝟏𝟒𝒎𝟐𝒏𝟒 + 𝟐𝟏𝒎𝟑𝒏𝟔 

3. 𝒑(𝒂 − 𝟐) − 𝒒(𝟐 − 𝒂)  4. 𝒕(𝒙 − 𝒚) + (𝒚 − 𝒙) 
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FACTORISING DIFFERENCE OF TWO SQUARES (DOTS) 

Consider the product (𝒙 + 𝒚)(𝒙 − 𝒚). (𝒙 + 𝒚)(𝒙 − 𝒚)  = 𝒙𝟐 − 𝒙𝒚 + 𝒙𝒚 − 𝒚𝟐 → expand using foil  = 𝒙𝟐 − 𝒚𝟐 → like terms are additive inverse ∴ cancel each other  

This only happens if the terms inside the brackets are the same but just 

differ with the signs of last terms. 

If we reverse this process, we get: 𝒙𝟐 − 𝒚𝟐 = (𝒙 + 𝒚)(𝒙 − 𝒚) 

Notice that 𝒙𝟐 and 𝒚𝟐 are square expressions:  𝒙𝟐 = 𝒙 × 𝒙  and  𝒚𝟐 = 𝒙 × 𝒙 

When you subtract the two square expression, namely, 𝒙𝟐 − 𝒚𝟐, you can 

form two factors of the form (𝒙 + 𝒚)(𝒙 − 𝒚). 

Steps for factorizing difference of two squares.  

Consider the expression 𝟐𝒙𝟒 − 𝟖 

Step 1: Identify if the two terms are perfect squares if there is negative (-) 

             sign between. For variable to be a perfect square, it must have been 

    raised to an even exponent. If one or both of the terms are not 

    perfect squares take out the HCF: i.e. 𝟐𝒙𝟒 − 𝟖  

         = 𝟐(𝒙𝟒 − 𝟒) 

Step 2: Check whether the expression inside the bracket is not difference of 

             two  squares. If it is, factorise as follows:  

                          𝟐(𝒙𝟒 − 𝟒)  

                         = 𝟐(√𝒙𝟒 − √𝟒)( √𝒙𝟒 + √𝟒) or 𝟐(√𝒙𝟒 + √𝟒)( √𝒙𝟒 − √𝟒)  

               = 𝟐(𝒙𝟐 − 𝟐)(𝒙𝟐 + 𝟐) or 𝟐(𝒙𝟐 + 𝟐)(𝒙𝟐 − 𝟐) 

   NB: order of brackets does not matter hence the “or” part 

Step 3: Then check again if the expression with negative between is 

             difference of two squares or not, if it is difference of two squares,  

             factorise further. If it was (𝒙𝟐 − 𝟗), it was to be factorised further. 
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Factorise the following expressions completely: 

Example 1: 𝒙𝟐 − 𝟗 

Solution: 𝒙𝟐 − 𝟗 

       = (√𝒙𝟐 − √𝟗)( √𝒙𝟐 + √𝟗) 

       = (𝒙 − 𝟑)(𝒙 + 𝟑) 

Example 2: 𝒙𝟒 − 𝟏𝟔 

Solution: 𝒙𝟒 − 𝟏𝟔 

       = (√𝒙𝟒 − √𝟏𝟔)( √𝒙𝟒 + √𝟏𝟔) 

       = (𝒙𝟐 − 𝟒)(𝒙𝟐 + 𝟒) 

       = (√𝒙𝟐 − √𝟒)(√𝒙𝟐 + √𝟒)(𝒙𝟐 + 𝟒) 

       = (𝒙 − 𝟐)(𝒙 + 𝟐)(𝒙𝟐 + 𝟒) 

Example 3: (𝒙 − 𝟐)𝟐 − 𝟐𝟓 

Solution: (𝒙 − 𝟐)𝟐 − 𝟐𝟓 

       = (√(𝒙 − 𝟐)𝟐 − √𝟐𝟓)( √(𝒙 − 𝟐)𝟐 + √𝟐𝟓) 

       = [(𝒙 − 𝟐) − 𝟓][(𝒙 − 𝟐) + 𝟓] 
       = (𝒙 − 𝟕)(𝒙 + 𝟑) 
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CLASSWORK 5     DATE: 

Factorise the following expressions completely: 

1. 𝒙𝟐 − 𝟏     2. 𝟒𝒑𝟐 − 𝟏 

3. 𝟏𝟔𝒎𝟐 − 𝟗     4. 𝟒𝟗𝒓𝟐 − 𝟏𝟐𝟏𝒔𝟐 

5. 𝟐𝒂𝟐 − 𝟓𝟎 

HOMEWORK 6     DATE: 

Factorise the following expressions: 

1. 𝒅𝟐 − 𝟑𝟔     2. 𝟏𝟒𝟒𝒃𝟐 − 𝟖𝟏𝒄𝟐 

3. 𝒙𝟐𝒚𝟐 − 𝟏𝟔𝒛𝟐    4. 𝟑𝒑𝟐 − 𝟐𝟕 

5. (𝒙 − 𝒚)𝟐 − 𝟏 
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Consider the product (𝒂 + 𝒙)(𝒂 + 𝒚)  

By multiplying out it is clear that this product will become: (𝒂 + 𝒙)(𝒂 + 𝒚)  = 𝒂𝟐 + 𝒂𝒚 + 𝒂𝒙 + 𝒙𝒚  = 𝒂𝟐 + (𝒙 + 𝒚)𝒂 + (𝒙 × 𝒚)  

So the expression 𝒂𝟐 + (𝒙 + 𝒚)𝒂 + (𝒙 × 𝒚) can be factorised as  (𝒂 + 𝒙)(𝒂 + 𝒚).  

Steps for factorizing trinomials of the form 𝒂𝒙𝟐 ± 𝒃𝒙 ± 𝒄 where 𝒂 is a 

common factor. 

Consider the expression of the form: 𝒙𝟐 + 𝟗𝒙 + 𝟐𝟎   

                 𝒂𝒙𝟐 ± 𝒃𝒙 + 𝒄:  

      If the sign before the constant is ‘+’ then  
                                          both signs in the brackets will be the same as 

                                          the sign before the middle term. 

                                   both signs in the brackets will be ‘+’ or ‘−‘ as 

       the sign before the coefficient of the middle term.

  

Step 1: Use two pairs of brackets multiplied together to factorise the 

             trinomial. (           )(           ) 

 

Step 2: Determine factors of first term that are similar and put them as fist 

             term of each bracket. 𝒙𝟐 = 𝒙 × 𝒙 (𝒙           )( 𝒙          ) 

  

Step 3: Both signs in the middle will be the same as the sign before the 

             middle term which is ‘+’. (𝒙+       )( 𝒙+       ) 

Step 3: Determine the factors of the last term that when you add them 

             because of the sign of the last term will give you the coefficient of 

             the middle term, 9.  
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Factors of 20 in pairs: 𝟏 × 𝟐𝟎 → 𝟏 + 𝟐𝟎 = 𝟐𝟏 

          𝟐 × 𝟏𝟎 → 𝟐 + 𝟏𝟎 = 𝟏𝟐 

          𝟒 × 𝟓 → 𝟒 + 𝟓 = 𝟗 → correct combination ∴  (𝒙 + 𝟒)( 𝒙 + 𝟓) 

Step 4: Write the complete factorisation: 

            𝒙𝟐 + 𝟗𝒙 + 𝟐𝟎  

  = (𝒙 + 𝟒)( 𝒙 + 𝟓) 

Example:  𝒙𝟐 − 𝟕𝒙 + 𝟏𝟐     

                  = 𝒙𝟐 + (−𝟑 − 𝟒)𝒙 + (−𝟑 × −𝟒) 

        = (𝒙 − 𝟑)(𝒙 − 𝟒) 

 

Factorise completely: 

Example 1: 𝒙𝟐 + 𝟏𝟏𝒙 + 𝟐𝟒 

Solution: 𝒙𝟐 + 𝟏𝟏𝒙 + 𝟐𝟒 

  = (𝒙 + 𝟖)(𝒙 + 𝟑) 

Example 2: 𝒂𝟐 − 𝟕𝒂 + 𝟏𝟐 

Solution: 𝒂𝟐 − 𝟕𝒂 + 𝟏𝟐 

  = (𝒂 − 𝟑)(𝒂 − 𝟒) 

Example 3: 𝟓𝒅𝟐 − 𝟒𝟓𝒅 + 𝟏𝟎𝟎 

Solution: 𝟓𝒅𝟐 − 𝟒𝟓𝒅 + 𝟏𝟎𝟎 

  = 𝟓(𝒅𝟐 − 𝟗𝒅 + 𝟐𝟎) 

  = 𝟓(𝒅 − 𝟓)(𝒅 − 𝟒) 

 

 

Factors of 20 in pairs: −𝟏 × −𝟏𝟐 → −𝟏 − 𝟏𝟐 = −𝟏𝟑 −𝟐 × −𝟔 → −𝟐 − 𝟔 = −𝟏𝟐 

 −𝟑 × −𝟒 → − − 𝟒 = −𝟕 → correct combination 
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CLASSWORK 7     DATE: 

Factorise the following expressions completely: 

1. 𝒌𝟐 + 𝟖𝒌 + 𝟏𝟓    2. 𝒙𝟐 − 𝟏𝟎𝒙 + 𝟗 

3. 𝒓𝟐 − 𝟕𝒓 + 𝟏𝟐    4. 𝒚𝟐 + 𝟏𝟑𝒚 + 𝟒𝟎 

5. 𝟒𝒑𝟐 − 𝟒𝟖𝒑 + 𝟖𝟎 

HOMEWORK 8     DATE: 

Factorise the following expressions completely: 

1. 𝒌𝟐 − 𝟖𝒌 + 𝟏𝟓     2. 𝒙𝟐 + 𝟗𝒙 + 𝟏𝟖 

3. 𝒓𝟐 + 𝟏𝟒𝒓 + 𝟐𝟒     4. 𝒃𝟐 − 𝟓𝒃 + 𝟔 

5. −𝟐𝒂𝟐 − 𝟏𝟎𝒂 − 𝟖      
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Steps for factorizing trinomials of the form 𝒂𝒙𝟐 ± 𝒃𝒙 ± 𝒄 where 𝒂 is a 

common factor. 

Consider the expression of the form: 𝒙𝟐 − 𝟒𝒙 − 𝟏𝟐   

                 𝒂𝒙𝟐 ± 𝒃𝒙 − 𝒄:  

      If the sign before the constant is ‘−’ then 

                                                    there will be different signs in the brackets.  

                                           

                                   The larger factor will be given the sign before 

                                    the coefficient of the middle term.   

Step 1: Use two pairs of brackets multiplied together to factorise the 

trinomial. (           )(           ) 

 

Step 2: Determine factors of first term that are similar and put them as fist 

term of each 

    bracket. 𝒙𝟐 = 𝒙 × 𝒙 (𝒙           )( 𝒙          ) 

  

Step 3: The signs in the middle will be opposite as the sign of the last term 

is negative. (𝒙−       )( 𝒙+       ) 

Step 3: Determine the factors of the last term that when you subtract them 

   because of the sign of the last term will give you the coefficient of 

   the middle term, 4.  

Factors of 12 in pairs: 𝟏 × 𝟐 → 𝟏𝟐 − 𝟏 = 𝟏𝟏 

   𝟐 × 𝟔 → 𝟔 − 𝟐 = 𝟒 → correct combination 

   𝟑 × 𝟒 → 𝟒 − 𝟑 = 𝟏 ∴  (𝒙 − 𝟔)( 𝒙 + 𝟐) 

Step 4: Write the complete factorisation: 

            𝒙𝟐 − 𝟒𝒙 − 𝟏𝟐  

  = (𝒙 − 𝟔)( 𝒙 + 𝟐) 
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Factorise the following expressions: 

Example 1: 𝒙𝟐 − 𝒙 − 𝟔 

Solution: 𝒙𝟐 − 𝒙 − 𝟔 

  = (𝒙 − 𝟑)(𝒙 + 𝟐) 

Example 2: 𝒙𝟐 + 𝟑𝒙 − 𝟐𝟖 

Solution: 𝒙𝟐 + 𝟑𝒙 − 𝟐𝟖 

  = (𝒙 − 𝟒)(𝒙 + 𝟕) 

Example 3: 𝟔𝒙𝟐 − 𝟏𝟐𝒙 − 𝟏𝟖 

Solution: 𝟔𝒙𝟐 − 𝟏𝟐𝒙 − 𝟏𝟖 

  = 𝟔(𝒙𝟐 − 𝟐𝒙 − 𝟑) 

  = 𝟔(𝒙 − 𝟑)(𝒙 + 𝟏) 

CLASSWORK 9     DATE: 

Factorise the following expressions fully: 

1. 𝒏𝟐 − 𝒏 − 𝟐𝟎    2. 𝒕𝟐 + 𝟒𝒕 − 𝟔𝟎 

3. 𝒓𝟐 + 𝟓𝒓 − 𝟑𝟔    4. 𝒂𝟐 − 𝟕𝒂 − 𝟏𝟖 

5. 𝟒𝒙𝟐 − 𝟐𝟎𝒙 − 𝟐𝟒 

HOMEWORK 10     DATE: 

Factorise the following expressions fully: 

1. 𝒎𝟐 + 𝒎 − 𝟐𝟎    2. 𝒄𝟐 − 𝟒𝒄 − 𝟔𝟎 

3. 𝒔𝟐 − 𝟓𝒔 − 𝟐𝟒    4. 𝒌𝟐 + 𝟏𝟐𝒌 − 𝟔𝟒 

5. 𝟐𝒚𝟐 + 𝟒𝒚 − 𝟏𝟔 
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SIMPLIFYING ALGEBRAIC FRACTIONS  

To simplify algebraic fractions, you will have to mostly factorise first. 

Simplify the following expressions: 

Examples 1: 
𝟖𝒙𝟐−𝟒𝟒  

Solution: 
𝟖𝒙𝟐−𝟒𝟒 → do not cancel over a ‘+’ or ‘−‘ sign 

       = 𝟒(𝟐𝒙𝟐−𝟏)𝟒 → factorise or 
𝟖𝒙𝟐𝟒 − 𝟒𝟒 → ÷ each term by denominator 

        = 𝟐𝒙𝟐 − 𝟏 

Examples 1: 
𝟐𝟏𝒙𝟐𝒚𝟒−𝟏𝟒𝒙𝒚𝟏𝟒𝒙𝒚+𝒙𝒚𝒛  

Solution: 
𝟐𝟏𝒙𝟐𝒚𝟒−𝟏𝟒𝒙𝒚𝟏𝟒𝒙𝒚+𝒙𝒚𝒛  

     = 𝟕𝒙𝒚(𝟑𝒙𝒚𝟑−𝟐)𝟕𝒙𝒚(𝟐+𝒛) → factorise both numerator and denominator 

     = 𝟑𝒙𝟐−𝟐𝟐+𝒛  

Example 4: 
𝒙𝟐+𝟓𝒙−𝟏𝟒𝒙−𝟑 × 𝒙𝟐+𝒙−𝟏𝟐𝟐−𝒙 ÷ 𝒙𝟐+𝟒𝒙𝟏  

Solution: 
𝒙𝟐+𝟓𝒙−𝟏𝟒𝒙−𝟑 × 𝒙𝟐+𝒙−𝟏𝟐𝟐−𝒙 ÷ 𝒙𝟐+𝟒𝒙𝟏  

  = (𝒙+𝟕)(𝒙−𝟐)𝒙−𝟑 × (𝒙+𝟒)(𝒙−𝟑)−(𝒙−𝟐) × 𝟏𝒙(𝒙+𝟒) = 𝒙+𝟕−𝒙   

  = − 𝒙+𝟕𝒙  
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CLASSWORK 11     DATE: 

Simplify: 

1. 
𝟖𝒂+𝟏𝟔𝟖𝒂       2. 

𝟔𝒒−𝟕𝒑𝟏𝟒𝒑−𝟏𝟐𝒒 

3. 
𝒙𝟐−𝟓𝒙𝒙𝟐−𝟕𝒙+𝟏𝟎      4. 

𝒙𝟐−𝟒𝒙𝟐+𝟓𝒙+𝟔 × 𝒙−𝟓𝒙+𝟒 ÷ 𝒙𝟐−𝟕𝒙+𝟏𝟎𝒙𝟐+𝟕𝒙+𝟏𝟐 

HOMEWORK 12     DATE: 

Simplify: 

1. 
𝟐𝒑𝟐+𝒑𝒑𝟐       2. 

𝟖𝒎𝟐+𝟏𝟔𝒎𝟏𝟔 × 𝟖𝒎+𝟐 

3. 
𝒙𝟐−𝟐𝒙−𝟏𝟓𝟐𝒙𝟑−𝟒𝒙𝟐−𝟔𝒙 ÷ 𝒙𝟐−𝟑𝒙−𝟏𝟎𝟐𝒙𝟐−𝟐𝟎𝒙+𝟒𝟐 ÷ 𝒙+𝟑𝒙𝟐+𝒙 

CLASSWORK 13     DATE: 

REVISION OF SIMPLIFICATION OF ALGEBRAIC EXPRESSIONS 

Factorize completely:      

1. 𝟓𝒙𝟑𝒚𝟑 − 𝟏𝟎𝒙𝟒𝒚𝟐 + 𝟑𝒙𝟐𝒚𝟒   

2. 𝒙𝟐(𝒙 +  𝟏𝟏) –  𝟏𝟔(𝒙 +  𝟏𝟏) 

3. 𝟐𝒙𝟑 − 𝟏𝟐𝒙𝟐 + 𝟏𝟖𝒙 

4. 
𝒙𝟐−𝟏𝟑𝒙+𝟑 

6. 
𝒙𝟐−𝟒𝒙𝟒𝒚 × 𝟒𝒙𝒚𝒙𝒚(𝒙−𝟒) ÷ 𝒙𝒚𝟐−𝒚 
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CLASSWORK 14     DATE: 

CLASS TEST 1  ALGEBRAIC EXPRESSION   

1. Factorise completely: 

1.1 𝟐𝒙𝟒 − 𝟐          (4) 

1.2 𝒙𝟐 + 𝟐𝒙 − 𝟏𝟓          (2) 

1.3 𝒑𝟐(𝒂 − 𝒃) − (𝒃 − 𝒂)        (3) 

2. Simplify: 

2.1 
𝟑𝒙+𝟔𝒙𝟐𝟑𝒙           (2) 

2.2 
𝟐𝒂𝒂+𝟑 ÷ 𝟒𝒂𝟐𝟐𝒂𝟐+𝟔𝒂         (3) 
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