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Polynomial Operations 

Q1) Evaluate the expression in each of the following.    

         a) 𝑓(𝑥) = 𝑥2 + 2𝑥 − 3 

              𝑔(𝑥) = 2𝑥2 − 4𝑥 − 6  

              What is 𝑓(𝑥) + 𝑔(𝑥)? 

       b) 𝑓(𝑥) = −3𝑥3 + 2𝑥2 + 7 

            𝑔(𝑥) = 2𝑥3 − 7𝑥2 + 4.  

            What is 𝑓(𝑥) − 𝑔(𝑥)? 

 

Q2) Evaluate the expression in each of the following.          

         a) 𝑓(𝑥) = 3𝑥3 + 2𝑥2 − 𝑥 + 5. What is 2𝑓(𝑥)? 

         b) 𝑔(𝑥) = 2𝑥2 − 3𝑥 − 3. What is −3𝑔(𝑥)? 

 

Q3) Evaluate the following.          

         a) (𝑥 + 2) 𝑥 (𝑥3 + 4𝑥2 + 2x + 3) 

         b) (2𝑥 − 1) 𝑥 (𝑥3 + 𝑥2 + 3𝑥 − 5) 

 

Factorising Polynomials 

Q1) Factorise the following using a common factor.        

         a) 2𝑥3 − 8𝑥2 + 16𝑥 

         b) 𝑥3 + 4𝑥2 − 13𝑥 

       c) 4𝑥4 − 12𝑥3 + 8𝑥 

       d) 3𝑥3 + 3𝑥2 + 9 

 

Q2) a) Show that (𝑥 − 4) is a factor of h(𝑥) = 𝑥3 − 5𝑥2 + 2𝑥 + 8 and fully factorise h(𝑥).  

        b) Show that (𝑥 + 3) is a factor of g(𝑥) = 𝑥3 − 13𝑥 − 12 and fully factorise g(𝑥).  

 



 

Q3) Determine if the given value is a factor of the polynomial expression.                   

         a) (𝑥 − 3) and 𝑓(𝑥) = 𝑥3 − 2𝑥2 − 9𝑥 + 18 

         b) (𝑥 + 2) and 𝑓(𝑥) = 𝑥4 + 5𝑥3 + 2𝑥2 − 8𝑥 

 

Q4) Factorise the following polynomial expressions.  

                      a) 𝑥3 − 𝑥  

                   b) 𝑥3 − 13𝑥 − 12 

   c) 𝑥3 − 𝑥2 − 𝑥 + 1 

   d) 𝑥3 − 4𝑥2 − 3𝑥 + 18  

Q5) Factorise the polynomial expression by repeated factorisation.

        a) 𝑥4 − 2𝑥2 + 1   b) 𝑥4 − 3𝑥3 − 6𝑥2 + 8𝑥 

 

Polynomial Graphs 

Q1) Write the equation of the polynomial function, 𝑓(𝑥), which has the following roots.          

         a) 𝑥 = −1, 𝑥 = 2, 𝑥 = 3 

         b) 𝑥 = 2, 𝑥 = 2, 𝑥 = −4 

         c) 𝑥 = −2, 𝑥 = −1, 𝑥 = 2, 𝑥 = 4 

         d) 𝑥 = −3, 𝑥 = −3, 𝑥 = 1, 𝑥 = 5 

 

Q2) Write the equation of the polynomial function, 𝑓(𝑥), which has the following graph.   

 

         a)  

           

        b)  

            

 

Q3) Sketch the graph of the following functions.  

         a) 𝑓(𝑥) = (𝑥 + 3)(𝑥 − 2)(𝑥 − 3) 

         b) 𝑓(𝑥) = (𝑥 − 3)(𝑥 − 1)(𝑥 + 2)(𝑥 + 4) 

         c) 𝑓(𝑥) = (𝑥 − 2)2(𝑥 + 1) 


