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Question 1           [4] 
 
Prove the following differentiation rule using first principles: 
 

If 𝑓(𝑥) = 𝑚(𝑥)𝑛(𝑥), then 𝑓′(𝑥)  = 𝑛(𝑥)𝑚′(𝑥) + 𝑚(𝑥)𝑛′(𝑥). 
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Question 2           [4] 
 
Differentiate the following function using first principles: 
 

𝑓(𝑥) = √𝑥 − 1 
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Question 3           [6] 
 
Differentiate the following functions.  You do not need to simplify your answer. 
 

3.1   𝑦 = 3𝑥2+6𝑥          [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.2 𝑦 = ln (√
𝑥2+1

𝑥−1
)         [3] 
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Question 4           [3] 
 
Given 
 

𝑓(𝑥) =
𝑥

𝑥3 − 1
 

 
4.1 If possible, determine the vertical asymptote(s) of 𝑓.    [1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.2 If possible, determine the horizontal asymptote(s) of 𝑓.   [1] 

 
 
 
 
 
 
 
 
 
 
 
 
 
4.3 If possible, determine the oblique asymptote(s) of 𝑓.    [1] 
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Question 5           [4] 
 
For which values of 𝑥 is the following function concave up: 

 
𝑓(𝑥) = 5 − 3𝑥3 + 𝑥4 
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Question 6           [6] 
 
Given the function: 
 

𝑓(𝑥) = √𝑥23
(2𝑥 − 1) 

 
6.1 Determine the critical point(s) of 𝑓(𝑥).      [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.2 Determine, by making use of the second derivative test, whether the critical 

point(s) determined in Question 9.1 are maximum, minimum or a possible point 
of inflection.          [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Part B – Total 27 marks 
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Use this page if you want to redo a question. 
Clearly indicate at the question that the answer is on Page 8. 

 


