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1. Use the binomial Theorem to expand   (2𝑥 + 𝑦)3.      [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.      Given   𝑓(𝑥) = cos 𝑥 + ln 𝑥 

 
2.1 Find the first derivative of 𝑓.       [1] 

 
 
 
 
 
 

2.2 Find the second derivative of 𝑓.       [1] 
  
 
 
 
 
 
 
 
3. Find  𝑓′  given    𝑓(𝑥) = ln(cos 3𝑥)        [2] 
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4. Use the product rule for derivatives to find the derivative of   [2] 
 
             𝑓(𝑥) = (𝑥2 − 3)(−2𝑥2 + 1)                                                                        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Use the product rule for derivatives to find the derivative of   [3] 
 

             𝑓(𝑥) =
𝑒𝑥

1 + sin 𝑥
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6.      Given   𝑥2 + 𝑥𝑦 − 𝑦2 + 1 = 0 
 
         6.1       Use implicit differentiation to find  𝑦′.                                                                        [3] 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.2 Find the slope of the tangent line(s) to   𝑓   at   𝑥 = 0    [3] 
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7. An object is tossed upward at 10 𝑚/𝑠  from a height of 150 𝑚. The distance above the  
ground is given by  𝑀(𝑡) = 150 + 10𝑡 − 4.9𝑡2. 
 
7.1  Find the time when the object reaches a critical point.     [2] 
 
 
 
 
 
 
 
 

 
 

 
 
7.2 Find the maximum height of the object.       [1] 

  
 
 
 
 
 
 
 
 
 
 

7.3 Find the time when the object hits the ground.      [2] 
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7.4 Find the objects’ speed when it hits the ground.      [1] 

 
 
 
 
 
 
 
 
 
 
 
 
 
8. The mass 𝑀 of an object is the product of density 𝜌 and the volume 𝑉. If the mass and the  

 volume of an insect are given by   𝑀(𝑡) = 3 + 𝑡2 and   𝑉(𝑡) = 1 + 𝑡2   for  0 ≤ 𝑡 ≤ 3. 
 

8.1 Find the equations for the density 𝜌 of the insect as a function of time.  [1] 
 
 
 
 
 
 
 
 
 
 

8.2 Find the derivative of the density of the insect     [2] 
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9. Sketch the graph of any function with a negative second derivative.     [1] 
 
          
 

    
 
 
  
10. Which point on the given graph is: 
 
 

10.1 a critical point.       [1]                
  

 
 

 
10.2  a point of inflection.       [1] 
 

 
 

 
10.3 a point with a negative      

 derivative          [1]  
 
 
 

 
10.4 a point with a positive  

second derivative.          [1] 
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11.          Given      𝑓(𝑡) = 𝑡 + 2 cos 𝑡     for    0 ≤ 𝑡 ≤ 𝜋, where the first and the second derivatives 
  of    𝑓   are    𝑓′(𝑡) = 1 − 2 sin 𝑡     and    𝑓′′(𝑡) = −2 cos 𝑡   respectively. 

 
 11.1 Find the critical points of  𝑓.       [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 11.2 Determine the curvature.       [3] 
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11.3 Determine the point of inflection.     [1] 

 
 
 
 
 
 

 

 

 

 

11.4 Sketch the graph of   𝑓       [2] 

 

 

 

[   𝐓𝐎𝐓𝐀𝐋 𝟒𝟎   ] 


