
 

MATHEMATICS METHODS : UNITS 3 & 4, 2021  
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PART A – CALCULATOR FREE 

 

QUESTION 1 [7 marks] 
 
Differentiate the following, simplifying fully. 

 

a)  𝑓(𝑟) =
𝑟+1

𝑟−1
          [2 marks]

         

 
 
 
 
 
 
 
 

b)    𝑓(𝑥) = (3𝑥 + 7)(4𝑥2 + 6𝑥)        [2 marks] 

 
 
 
 
 
 
 
 
 

c)  𝑦 = √𝑥2 − 𝑥 − 1
3

         [3 marks] 

 
 
 
 
 
 

Reading Time:  An initial 2 minutes to view  BOTH sections 



 
QUESTION 2 [10 marks] 

 

Consider the function 𝒇(𝒙) = 𝟐𝒙𝟑 + 𝟑𝒙𝟐 − 𝟏𝟐𝒙 − 𝟐 
 
        a)   Find the coordinates and nature of all stationary point(s), and point(s) of inflection      [5 marks] 
 
 
 
 
 
 
 
 
 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      b)  Describe the behaviour of 𝑓(𝑥) as 𝑥 → ±∞               [1 mark] 
 
 
 
 
 
     c)  i) Determine 𝑓(−4)                  [1 mark] 
 
 
 
 
 
 
         ii)  Determine 𝑓(4)                 [1 mark] 
 
 
 
  



d)  Applying your answers from parts a), b), and c), sketch 𝑓(𝑥) on the closed interval [-3,3] on the axes 
below labelling all relevant points. 

                    [2 marks] 

 
 
 
 
QUESTION 3 [3 marks] 

 

     The two variables, p and q are related by the equation 𝑝 =
2𝑞−6

𝑞
 

      a)  Find an expression for 
𝑑𝑝

𝑑𝑞
                       [1 mark] 

 
 
 
 
 
 
      b)  Hence, find an expression for the approximate increase in p, as q increases from 4 to 4+h, where  
            h is small. 
             [2 marks] 

 


