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1. Mathematical formulae 
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1) a. Find 

𝑙𝑖𝑚
𝑥→4

𝑥2 − 16

𝑥 − 4
                                                                                                                                                           [3] 

               

b. Find 

lim
𝑥→0

𝑠𝑖𝑛5𝑥

𝑠𝑖𝑛2𝑥
                                                                                                                                                            [5] 

              

2) Given that 

lim
𝑥→5

[3𝑓(𝑥)] = 11, 𝑒𝑣𝑎𝑙𝑢𝑎𝑡𝑒 lim
𝑥→5

[𝑓(𝑥) − 4𝑥]                                                                                          [5] 

              

 

3) Determine the real values of 𝑥 for which the function 

𝑓(𝑥) =
5𝑥

|9𝑥| − 4
 𝑖𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠.                                                                                                                  [3] 

              

 



4) Differentiate with respect to 𝑥, from first principles, the function 𝑓(𝑥) = 6𝑥2 − 3𝑥 + 15.  [5] 

 

 

5) Find the equation of the normal to the curve 𝑦 = 𝑥4 − 7 at the point for which 𝑥 = −3  [6] 

 

 

6) A curve has equation 

 

𝑦 =
𝑥2 + 5

3√𝑥
, 𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 

𝑑𝑦

𝑑𝑥
=

3𝑥2 − 5

6√𝑥3
. 

              [5] 

 

 

7) The gradient of a curve is given by 𝑓′(𝑥) = 6𝑥2 − 4𝑥. The curve passes through the point(3, 24) .  

a. Find the equation of the curve.        [4] 

b. Find the coordinates of the stationary points and determine their nature.   [6] 

 

8) If ∫ (2𝑥 − 1)𝑑𝑥 =
1

3

𝑏

0
∫ (2𝑥 + 1)

𝑏

0
𝑑𝑥 𝑎𝑛𝑑 𝑏 > 0, 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑏.    [4] 

 

 

9) Determine the exact value of the integral 

∫ √6𝑥 + 1
8

0
𝑑𝑥 𝑏𝑦 𝑢𝑠𝑖𝑛𝑔 𝑡ℎ𝑒 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛 𝑢 = 6𝑥 + 1       [6] 

 

10) A robotic arm is programmed to use a reciprocating saw to cut decorative pieces from a thin sheet of 

metal. The path that the saw blade traces out is the curve 𝑦 = 𝑠𝑖𝑛𝑡, 0 ≤ 𝑡 ≤ 2𝜋, after 𝑡 seconds. 

a. Sketch the curve traced out by the saw blade.      [3] 

b. Calculate the exact area of a side of each decorative piece.     [5] 

 

  



Answers 

1) a. 8  b. 
5

2
 

2) 
−49

3
 

3) 𝑥𝜖ℝ, 𝑥 ≠
−4

9
,

4

9
 

4) 12𝑥 − 3 

5) 𝑦 =
1

108
𝑥 +

2665

36
 

6) 𝑝𝑟𝑜𝑜𝑓 

7) a. 𝑦 = 2𝑥3 − 2𝑥2 − 12  b. (0, −12)𝑚𝑎𝑥𝑖𝑚𝑢𝑚         (
2

3
,

−332

27
) 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 

8) 𝑏 = 2 

9) 38 

10) Sine curve 𝑦 = 𝑠𝑖𝑛𝑡 𝑓𝑟𝑜𝑚 𝑡 = 0 𝑡𝑜 𝑡 = 2𝜋 

Area = 4 𝑢𝑛𝑖𝑡𝑠2[because of symmetry find area above the horizontal axis and multiply by 2] 

 


