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Question 1           [3] 
 

Given that 𝑓(𝑥) = 𝑒2𝑥+2, determine 𝑓−1(𝑥). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question 2           [6] 
 
Given the following matrices: 
 

𝐴 = [
2 −1
2 4

] 𝐵 = [
−2 1
−2 3

] 𝐶 = [
−1 3
5 −1

] 𝐼 = [
1 0
0 1

] 

 

2.1 Determine: 𝐴 + 5𝐼         [2] 
 
 
 
 
 
 
 
 
 
 
 

2.2 Determine: 𝐴𝑇 −
1

2
𝐶        [2] 
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2.3 Determine: 𝐵3         [2] 
 
 
 
 
 
 
 
 
 
 
 
Question 3           [5] 
 

Find 𝐴−1 if 𝐴 = [
3 1
5 2

] 
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Question 4           [9] 
 

Given the input-output matrix 𝑀 =            [
200 500 500
400 200 900
600 800 0

] 

 
 
 

4.1 State the internal demand matric 𝐶.      [1] 
 
 
 
 
 
 
 
 

4.2 State the external demand matrix 𝐷.      [1] 
 
 
 
 
 
 
 
 

4.3 Determine the Leontief matrix 𝐴.       [1] 
 
 
 
 
 
 
 
 
 
 
 

4.4 Determine the production matrix 𝑋.      [1] 
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4.5 If the external demand changes to 𝐷𝑛𝑒𝑤 = [
600
805

], determine the new production 

matrix 𝑋𝑛𝑒𝑤. (Hint: (𝐼 − 𝐴)𝑋 = 𝐷))      [5] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question 5           [5] 
 

Differentiate the following function through first principles: 𝑓(𝑥) =
𝑥+3

𝑥−3
 

 
{Note: You are not allowed to use the differentiation rules} 
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Question 6           [8] 
 
Given the following case-defined function: 
 

                             𝑓(𝑥) = {
(𝑥 + 1)2 − 1 if −3 ≤ 𝑥 < 1

3 if 1 < 𝑥 < 3
−𝑥 + 6 if 3 ≤ 𝑥 ≤ 6

   

  
 
6.1 Graph the function.         [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.2 Determine: 
 
6.2.1 lim

𝑥→1−
𝑓(𝑥).          [1] 

 
 
 
 
6.2.2 lim

𝑥→1+
𝑓(𝑥).          [1] 

 
 
 
 
6.2.3  lim

𝑥→1
𝑓(𝑥).          [1] 

 
 
 
 

6.2.4 𝑓(1).           [1] 
 
 
 
 

6.3 Is the case defined function continuous at 𝑥 = 1? (YES or NO)  [1] 
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Question 7           [2] 
 
Determine the following limits: 
 

7.1 lim
𝑥→−2

𝑥4−16

𝑥+2
          [1] 

 
 
 
 
 
 
 
 
 

7.2 lim
𝑥→−∞

8𝑥4−7𝑥3−5𝑥2−2𝑥

4𝑥4+1000
         [1] 

 
 
 
 
 
 
 
 
 
Question 8            [10] 
 
Differentiate the following functions. You do NOT have to simplify your answers. 
 

8.1 𝑦 = ln 𝜋log 𝑒          [1] 

 
 
 
 
 
 
 

8.2 𝑦 = √√√𝑥
34

          [1] 
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8.3 𝑦 = ln √3𝑥 − 3         [1.5] 
 
 
 
 
 
 
 
 
 
 

8.4 𝑦 = 4𝑒𝑥3+𝑥2+𝑥          [1.5] 

 
 
 
 
 
 
 
 
 
 

8.5 𝑦 = √5𝑥 − 5
3

          [2] 
 
 
 
 
 
 
 
 
 
 

8.6 𝑦 =
𝑒𝑥

ln 𝑥
          [3] 
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Question 9           [4] 
 
Use implicit differentiation to find the derivative: 
 

ln 𝑥 ∙ 𝑒𝑦 + 2𝑥2 + 2𝑦2 = 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question 10          [5] 
 
Prove the following differentiation rule:  
 

If 𝑓(𝑥) = 𝑚(𝑥). 𝑛(𝑥), then 𝑓′(𝑥) = 𝑛(𝑥). 𝑚′(𝑥) +  𝑚(𝑥). 𝑛′(𝑥). 
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Question 11          [5] 
 
Use logarithmic differentiation to find the derivative: 
 

𝑦 = √
𝑥2 + 2

𝑥2 − 2
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question 12          [4] 
 
Given the following function: 
 

𝑓(𝑥) = (𝑥 + 2)3 − 2 

 
12.1 Determine the domain of the function.            [1] 
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12.2 Determine 𝑓′(𝑥)                  [1] 

 
 
 
 
 
 
12.3 Determine 𝑓′′(𝑥)                  [1] 

 
 
 
 
 
 
12.4 Determine the interval where the function is concave up.      [1] 
 
 
 
 
 
 
 
Question 13          [9] 
 
Given the following function: 
 

𝑓(𝑥) =
2𝑥2

𝑥2 − 1
 

 
13.1 Determine the critical points/s of 𝑓(𝑥).         [4] 
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13.2 Determine the 𝑓′′(𝑥).        [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
13.3 Using the second derivative test, determine whether the critical point/s 

determined in Question 8.1 are a local minimum or local maximum.  [2] 
 
 
 
 
 
 
 
 
 
 
Question 14          [7] 
 
Find the indefinite integral: 

14.1             [3] 

∫
𝑒𝑥 + 𝑒2𝑥

𝑒𝑥
𝑑𝑥 
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14.2            [4] 

∫(2𝑥 + 2)𝑒2𝑥2+4𝑥+1 𝑑𝑥 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question 15          [7] 
 

The demand function for a given product is 𝑝 = 𝑓(𝑞) = 100 − 0.05𝑞. The supply function 

is 𝑝 = 𝑔(𝑞) = 10 + 0.1𝑞. 

 
Find the Consumer’s Surplus and Producer’s Surplus under market equilibrium. 
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End of Paper – Total 89 Marks 

Use this space if you want to redo a question.  Clearly indicate at the question 
that the answer is on Page 14. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


