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INSTRUCTIONS AND INFORMATION 

Please read the following instructions carefully before answering any questions: 

1. Write your name on the answer sheet. 

2. Answer all 11 questions of this paper. 

3. This question paper consists of nine pages, a formula sheet of three pages 
and an answer sheet of three pages. 

4. Question 1 consists of 15 multiple choice questions. Answer this on the 
answer sheet. 

5. Non-programmable calculators may be used unless otherwise indicated. 

6. Unless indicated otherwise, all answers, where applicable, must be given correctly  
to two decimal places. 

7. The diagrams in the question paper are not necessarily drawn to scale. 

8. All angles are given in radians. Answers must be given in radians where 
applicable. 

9. All necessary calculations must be shown. The correct answer on its own will 
not necessarily lead to full marks. 

10. Write neatly and legibly. 

 

  

 MATHEMATICS 
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QUESTION 1 [30 MARKS] 

 The following questions have only ONE correct answer.   

 Only mark the correct letter, A, B, C or D, with an X (cross) on the answer sheet 
provided.  

 Each question counts 2 marks. 

 

1.1 
ቀଷୡ୧ୱ

ഏ

ర
 ቁቀଶୡ୧ୱ

షഏ

మ
ቁ

ସୡ୧ୱቀ
షయഏ

ర
ቁ

= 

 (A) −
ଶ

ଷ
  (B) −

ଷ

ଶ
 

 (C) 
ଶ௜

ଷ
 (D) 

ଷ௜

ଶ
 

 

1.2 If 𝑓(𝑥) = ln|𝑥 + 1| is reflected around the x-axis and shifted 3 units to the right, what 
will be the equation of the new graph, 𝑔? 

 (A) 𝑔(𝑥) = ln|𝑥 − 2| (B) 𝑔(𝑥) = ln ቚ
ଵ

௫ିଶ
ቚ 

 (C) 𝑔(𝑥) = ln|𝑥 + 4| (D) 𝑔(𝑥) = ln ቚ
ଵ

௫ାସ
ቚ 

  

1.3 When will the expansion of  
ଵ

ଷି௫
  converge? 

 (A) |𝑥| < 3 (B) |𝑥| <
ଵ

ଷ
 

 (C) |𝑥| > 3 (D) |𝑥| >
ଵ

ଷ
 

 

1.4  The asymptotes of 𝑦 = 2arctan ቀ𝑥 −
గ

ସ
ቁ are 

 (A) 𝑦 = ±
గ

ଶ
 (B) 𝑦 =

గ

ସ
 and 𝑦 = −

ଷగ

ସ
 

 (C) 𝑦 = ±𝜋  (D) 𝑦 =
ିగ

ସ
 and 𝑦 =

ଷగ

ସ
 

 

1.5 If 𝒂, 𝒃, 𝒄 and 𝒅 are vectors, which one of the following calculations is not possible?  

 (A) 𝒂 x (𝒃 • 𝒅) (B) 𝒂 • (𝒃 × 𝒄) 

 (C) 𝒂 × (𝒃 × 𝒄) (D) (𝒂 × 𝒃) • (𝒄 × 𝒅) 

 

1.6 The solution of  2 − |−𝑥 + 1| < 6 is   

 (A) −8 < 𝑥 < 4 (B) 𝑥 ∈ ℝ 

 (C) −4 < 𝑥 < 8 (D) No solution 
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1.7 Which of the following will be a tangent of 𝑦 =
ଵ

√௫
  at 𝑥 = 4? 

 (A) 𝑦 =
௫

ସ
+

ଵ

ସ
 (B) 𝑦 = −

௫

ସ
 

 (C) 𝑦 =
௫

ଶ
 (D) 𝑦 = −

௫

ଵ଺
+

ଷ

ସ
 

 

1.8 Given: 𝑓(𝑥) = ቐ
 
(௫ାଶ)(௫ିଶ)

௫ାଶ
 if 𝑥 < 2

𝑐                  if  𝑥 = 2
−𝑥ଶ + 4    if  𝑥 > 2

 

 
 For which value of 𝑐 will 𝑓 be continuous? 
 
 (A) 𝑐 = 2 (B) 𝑐 = −2 

 (C) 𝑐 = 0 (D) 𝑐 = 4 

 

1.9 The function 𝑦 = 𝑓(𝑥)  has a maximum at 𝑥 = 1. Which of the following statements is 
true?  

 (A) 𝑓ᇱ(1) > 0 (B) 𝑓ᇱᇱ(1) > 0 

 (C) 𝑓′(1) < 0 (D) 𝑓ᇱᇱ(1) < 0 

 

1.10 The area under the graph of 𝑦 = cos(3𝑥) rotates around the 𝑥-axis. Which of the 
following can be used to determine the volume of the rotating body? 

 (A) 
గ

ଶ
∫[1 + cos(3𝑥)]𝑑𝑥 (B) 

గ

ଶ
∫[1 + cos(6𝑥)]𝑑𝑥 

 (C) ∫[1 + cos(3𝑥)]𝑑𝑥 (D) ∫ cos(3𝑥)𝑑𝑥 

 

1.11 If 𝐹(𝑥) = (𝑓  𝑔⃘)(𝑥) = √9𝑥ଶ + 9 − 𝑥ଶ − 1, then  

 (A) 𝑓(𝑥) = √9𝑥ଶ + 9  and  𝑔(𝑥) = 𝑥ଶ − 1  

 (B)       𝑓(𝑥) = 3√𝑥 − 𝑥  and  𝑔(𝑥) = 𝑥ଶ + 1  

 (C)       𝑓(𝑥) = 𝑥ଶ − 1  and  𝑔(𝑥) = 9𝑥  

 (D)      Not one of the above 

  

1.12 The system of equations 2𝑥 + 𝑦 − 3 = 0 and −𝑥 = 3𝑦 − 4 can be solved with 
Cramer's rule. To calculate 𝑦, which one of the following should be used? 

 (A) 
ቚ

ଶ ଷ
ିଵ ିସ

ቚ

ቚ
ଶ ଵ

ିଵ ିଷ
ቚ
 (B) 

ቚ
ଷ ଵ

ିସ ିଷ
ቚ

ቚ
ଶ ଵ

ିଵ ିଷ
ቚ
 

 

 (C) 
ቚ

ଶ ଵ
ିଵ ିଷ

ቚ

ቚ
ଶ ଷ

ିଵ ିସ
ቚ
 (D) 

ቚ
ଶ ଵ

ିଵ ିଷ
ቚ

ቚ
ଷ ଵ

ିସ ିଷ
ቚ
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1.13 Write as one logarithm: ln(𝑥) − ln(𝑦) − ln𝑧 

 (A) ln ቀ
௬௭

௫
ቁ (B) ln(𝑥𝑦𝑧) 

 (C) ln ቀ
௫

௬௭
ቁ (D) ln ቀ

௬

௫௭
ቁ 

 

1.14 If 𝑓(𝑥) = |𝑥 + 1| − 3, determine 𝑓′(−2). 

 (A) −2 (B) 1 

 (C) −3 (D) −1 

 

1.15 The speed at which a particle moves, is determined with the formula  
𝑣(𝑡) = √𝑡ଷఱ

+ ln(𝑡 + 1), 𝑡 ∈ [0; 20],], where 𝑣 is the speed in meters/minute and 𝑡 is 
time in minutes. What is the particle's acceleration after 3 minutes? 

 (A) 0,64 meter/minute (B) 3,62 meter/minute 

 (C) 3,32 meter/minute (D) 9,28 meter/minute 

 

 

QUESTION 2 [16 MARKS] 

2.1 Given 𝑎 = −√3 − 𝑖 and 𝑏 = 3𝑒గ௜  

 a) Convert 𝑎 and 𝑏 into polar form. (3) 

 b) Use De Moivre’s theorem and determine 𝑏ଶ, in polar form. (2) 

 c) Determine √𝑎. (3) 

2.2 Given: 𝑓(𝑥) = 𝑒ଶ௫ − 3. 

 a) Determine the 𝑦-intercept of 𝑓. (2) 

 b) Determine the asymptote of 𝑓 and classify the asymptote. (2) 

 c) The inverse function of 𝑓 can be written as 𝑓ିଵ(𝑥) = 𝑝ln[𝑔(𝑥)].  
Determine 𝑝 and 𝑔. (4) 
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QUESTION 3        [20 MARKS] 

3.1 The graphs of 𝑓(𝑥) = ቚ
௞

௫
ቚ and 𝑔(𝑥) = 2|𝑥 + 1| − 2 are given below.  

 

 

 

 

 

 

 

 

 

 

  

a) Determine the value of 𝑘 if (−6; 1) is a point on 𝑓.              (2) 

b) Determine the coordinates of A, one of the 𝑥-intercepts of 𝑔.            (3) 

c) Determine the coordinates of B, the salient point of 𝑔.             (2) 

d) Determine 𝑥 if 𝑔(𝑥) − 4 < 0.                 (3) 

e) Determine the coordinates of C, one of the intersects of 𝑓 and 𝑔.           (5) 

3.2    The function ℎ(𝑥) = 𝑥ଷ − 2𝑥ଶ − 2𝑥 + 𝑝 has zeros 𝑥 = −√2 and 𝑥 = 2.  
Determine the value of 𝑝.                  (5) 

 

QUESTION 4        [20 MARKS] 

4.1 a) Determine the first three terms of (1 + 2𝑥)ସ.                                                   (4) 

 b) Determine the first three terms of √1 + 2𝑥
ర .                                                     (4) 

 c) Hence, determine the coefficient of 𝑥ଶ in ൫√1 + 2𝑥
ర

൯(1 + 2𝑥)ସ. (3) 

4.2 Use mathematical induction to proof that the following statement  

is true for all 𝑛 ∈ ℕ:  
ଷ

ସ
+

ଷ

ଶ
+ 3 + ⋯ + ቀ

ଷ

ସ
ቁ (2௡ିଵ) = − ቀ

ଷ

ସ
ቁ (1 − 2௡). (9) 
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QUESTION 5        [17 MARKS] 

5.1 The graph of 𝑔(𝑥) = arcsin(𝑝𝑥) +
గ

ଷ
 is given below. The graph intersects the 𝑥- and 

𝑦-axis at C and B respectively. The end points of the graph are at Dቀ−2; −
గ

଺
ቁ and A. 

 

 

 

 

 

 

 

 

 

 

a)   Show that 𝑝 =
ଵ

ଶ
.                   (3) 

b) Determine the coordinates of B, the 𝑦-intercept of 𝑔.             (2) 

c) Determine the domain of 𝑔.                 (2) 

 

5.2 In the diagram below, O is the center of a circle with a radius of 3 cm.  
P and Q are points on the circumference and the tangents PT and QT  
intersect at T. 

 

 

 

 

 

 

 

 

 

 

a) Calculate the size of PÔT,  if the arc length of PQ=6cm.              (2) 

b) Determine the length of PT.  
Give your answer correct to three decimal places.              (2) 

c) Calculate the area of sector POQ.                (2) 

d) Determine the area of the shaded part. Use PT=4,7cm.               (4)
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QUESTION 6        [12 MARKS] 

6.1 Given: Vectors 𝐀 = (2; 1; −2) and 𝐁 = (3; −1; 𝑝) 

 a)  The distance between 𝐀 and 𝐁 is 3 units. One possible value of 𝑝 is 0. 
Calculate the other possible value of 𝑝. (3) 

 b)  Determine the angle between the vector 𝐀 and the 𝑧-axis if |𝐀| = 3. (2) 

 c)  Are 𝐀 and 𝐁 perpendicular to each other? Use 𝑝 = 0 and motivate  
your answer. (3) 
 

6.2 Vector −𝑖 + 5𝑗 + 2𝑘 is perpendicular to the vectors 𝒑 = 𝑎𝑖 − 𝑗 + 3𝑘  
and 𝒒 = 2𝑖 + 𝑘. Determine the value of 𝑎.          (4)
    

QUESTION 7        [15 MARKS] 

7.1 When will a function 𝑓 have the following discontinuity at 𝑥 = 𝑎?  
Illustrate your answer with a sketch. 

 a) Jump discontinuity (2) 

 b) Removable discontinuity (Name two conditions) (4) 

7.2 Given:  𝑓(𝑥) = ൝
2𝑥ଷ − 1 as 𝑥 < 1
1             as 𝑥 = 1

−𝑥 + 2   as 𝑥 > 1 

  

The function 𝑓 is continuous at 𝑥 = 1. Determine algebraically if 𝑓 is  
differentiable at 𝑥 = 1. (4) 

7.3 Determine 
ௗ௬

ௗ௫
 if 𝑦 = ൣlogହ൫cosec(2𝑥)൯൧

ଷ
 (5) 
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QUESTION 8 [19 MARKS] 

8.1 The graph of function 𝒇 is given below. The function has stationary points  
at 𝑥 = 2 en 𝑥 = 5 and inflection points at 𝑥 = 2 and 𝑥 = 4.  
The 𝑥-intercepts are at 𝑥 = 2 en 𝑥 = 6.  

 

                                     𝒇 

 

 

 

 

 

 

 

 

 

a) For which 𝑥-value(s) will (5) 

(i) 𝑓ᇱ(𝑥) > 0     

(ii) 𝑓′  have a stationary point  

(iii) 𝑓′ have an 𝑥-intercept  

b) Use the answer sheet and sketch a possible graph of 𝑓′′. (6) 

8.2 Use implicit differentiation to determine 
ௗ௬

ௗ௫
 if arccos(𝑦) = 𝑥ଷ𝑦ଷ (8) 

 

QUESTION 9 [19 MARKS] 

9.1 Given: 𝑓(𝑥) =
௫మା௫ିଶ

௫
 

 a) Determine the asymptotes of the function and classify the asymptotes. (4) 

 b) It is given that 𝑓(−2) = 𝑓(1) = 0. The function increases for all 𝑥 ∈ ℝ  
and does not have any stationary points. Use the answer sheet and  
draw a clear sketch of 𝑓.  (6) 

9.2 Given: ℎ(𝑥) = 3ିଶ௫ + 𝜋𝑥 

         a) The function ℎ has a minimum in the interval [−1; 0]. Determine an  
equation with which the 𝑥-coordinate of this stationary point  
can be calculated.                                                                                            (4) 

         b) Use Newton's method and determine this 𝑥-value accurately to  
four decimal places. Use 𝑥 = −0,2 as a first approximation.  
Clearly show how you use Newton's method.                                                 (5) 
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QUESTION 10 [16 MARKS] 

10.1 Determine the following integrals: 

        a) ∫ secଶ 𝑥 . tanହ 𝑥  𝑑𝑥                  (2) 

        b)   ∫
௘

ଵାଷ௫
𝑑𝑥                   (2) 

10.2 Use integration by parts and determine ∫(5𝑥 − 3)eିଶ௫ 𝑑𝑥                                (5) 

10.3 a) Decompose  
ସ௫మିଷ௫ାଵ

ଷ௫(ଵାସ௫మ)
 into partial fractions.              (4) 

        b)        Hence, determine ∫
ସ௫మିଷ௫ାଵ

ଷ௫(ଵାସ௫మ)
 𝑑𝑥                (3) 

 

QUESTION 11 [16 MARKS] 

11.1 Use a Riemann sum to calculate the value of ∫ (−𝑥 + 𝑥ଶ)𝑑𝑥
ସ

ଵ
             (9) 

11.2 The graphs of 𝑥ଶ + 𝑦ଶ = 9 and 𝑦 = 𝑥ଶ − 4𝑥 + 3 is given below.  

 

 

 

 

 

 

 

 

 

  

 

The graphs intersect at (0; 3) and (3; 0). The function of 𝑔 intersects  
the 𝑥-axis at 𝑥 = 1 and 𝑥 = 3. Determine the area of the shaded area.  
Give your answer as a decimal number.                (7) 

 

 

 

 

 

Total: 200 


