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STRAND 1   NUMBER AND OPERATION       WEIGHTING 13 

For Questions 1 and 2, choose and write the LETTER of the correct answer in the box provided. 

 

1. Which of the following statement is INCORRECT?  

 A. A surd is a number that is written as a root.   

 B. Every surd is an irrational number. 
 

  

 C. A pure surd has only a single irrational number.   

 D. A mixed surd has a mix of a rational number and an irrational 
number. 

  

     
 

2. Which of the following is the correct simplification of √99 ? 
 

 

 A. 9√11   

 B. 11√9   

 C. 3√11   

 D. 11√3   

     
 

3. Given 1152 = 4 × 9 × 16 × 2, simplify √1152. 
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6. Use the rules of surd to simplify the expression 6√5  +  √80  =   22.36 and  

12√5 +   √320 =                  .  (Do not use a calculator) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

4. 
 
 
 
 
 
 
 
 
 
 

Evaluate √180 − √20 leaving your answer in surd form. 
(Do not use a calculator) 
 
 
 
 
 
 
 

 

5. Rationalise the denominator of 
2

√2
3  . 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

SL 2 

 

 

 

SL 3 
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STRAND 2     ALGEBRA     WEIGHTING 22 

For Questions 7 and 8, choose and write the LETTER of the correct answer in the box provided. 

 

7. Factors of 6x2 + 13x – 5 are:  

 A. (3x + 5) and (2x – 1)   

 B. (3x – 5) and (2x + 1)   

 C. (3x – 1) and (2x + 5)   

 D. (3x + 1) and (2x – 5)   

     

 
8. A possible expression for the function f(x) in the factorized form is: 

 

 
 

 

 
9. Use laws of logarithm to simplify and evaluate   log3 162 − log3 2 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
SL 1 

 

 

A. (x – 1)(x – 4)2   

B. (x + 1)(x + 4)2   

C. (x + 1)(x – 4)(x + 4)   

D. (1 – x)(x – 4)2   

    
 

 
SL 1 

 

 

SL 2 

 

 

 



SSLC | Mathematics 5 

 

10. Simplify   
4 𝑎3 𝑏6 𝑐−3

2 𝑎4 𝑏 𝑐2  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
11. Find the gradient of a line perpendicular to the line 10𝑥 + 4𝑦 = 20. 

 
 

  
 

 

 

 

 

 

 

 

  

  

  

 
 
12. Circle A is defined by the equation (𝑥 + 1)2 + (𝑦 − 3)2 = 9. 

 

(a) Circle B has a radius of 3 and has the origin as its center. Give the  
transformation that maps Circle A to Circle B.                                         [1 mark] 

 

 

  
 

 

 

 

  

  

  

 
 

SL 2 

 

 

SL 2 
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 (b) Give transformation that maps the unit circle 𝑥2 + 𝑦2 = 1 to Circle A.  
[1 mark] 

 

 

  
 

 

 

 

  

  

  

 
 
 (c) Circle C has the equation (𝑥 − 6)2 + (𝑦 + 1)2 = 9. Give the transformation  

that maps Circle A to Circle C.                                                                       [1 mark] 
 

 

  
 

 

 

 

  

  

  

 
 
13. Given 𝑓(𝑥) = 2𝑥3 + 7𝑥2 − 14𝑥 + 5, solve 𝑓(𝑥) = 0. [Hint: 𝑓(−5) = 0]. 
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14. The circle below has the equation  𝑥2 + 𝑦2 − 4𝑥 + 6𝑦 + 4 = 0. The coordinates 

of the center C, are (m, n). Give the translation that maps the given circle to 
a circle of the same radius BUT its center is the origin. 

 

  
 
 
 
 
 

 

 

 

 

 

 

 

 

  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

SL 4 
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15. Asotasi sold a pig and a cow for $2,280, thereby making a profit of 20% on the pig  
and 10% on the cow.  Later on he realized he would have earned $40 more if he  
sold his animals for 10% profit on the pig and 20% on the cow. If x is the cost  
price of the pig and y is the cost price of the cow: 
 

(a) Give the two linear equations that model the above information.    [1 mark] 

 

 

  
 

 

 

 

  

  

  

 
 
 (b) Solve the system of two linear equations obtained in (a).           [2 marks] 

 
 

  
 

 

 

 

  

  

 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 (c) What does your result in (b) represent?                                                 [1 mark] 

 
 

 

  
 

 

 

 

  

  

 
 

 

 
 

SL 4 
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STRAND 4             MEASUREMENTS        WEIGHTING 17 

For Questions 16 to 18, choose and write the LETTER of the correct answer in the box provided. 

 
16. The first term “a” and the common difference “d” of the infinite series ∑(3𝑛 + 2) 

are: 
 

 A. a = 8 and d = 3   

 B. a = 5 and d = 3   

 C. a = 3 and d = 5   

 D. a = 3 and d = 8   

     

 

17. Given the Geometric series 3 + 15 + 75 + 375 + . . . + tn ,  the formula for tn is: 
 

 

 A. 𝑡𝑛 = 5 × 3𝑛−1   

 B. 𝑡𝑛 = 5 × 3𝑛   

 C. 𝑡𝑛 = 3 × 5𝑛−1      

 D. 𝑡𝑛 = 3 × 5𝑛   

     

 

18. The first 5 terms of the infinite series ∑[5 − (2 − 𝑛2)]  where 𝑛 ∈ 𝑁 are:  

 A. 4 + 3 + 4 + 7 + 12 + . . .   

 B. 3 + 4 + 7 + 12 + 19 + . . .    

 C. 4 + 7 + 12 + 19 + 28 + . . .   

 D. 3 – 4 – 7 – 12 – 19 –  . . .   

     

 

 

 

 

 
 
 

 

SL 1 

 

 

 

SL 1 

 

 

 

SL 1 
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19. 9𝑘−1,  15,  20𝑘 + 15, . . .  is a geometric sequence. Give the actual numerical 
values of the first three terms. 

 

  

 

 

 

 

 

 

 

 

 

 

 

  

  

  

 

20. Given below is a concept drawing of a solid block.  

 

 

 

Calculate the volume of the solid block. 

 

 

 

 

 

 

 

 

  

  

  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

SL 3 

 

 

SL 2 
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21. This table converts inches to centimeters.  

  

inches 1 2 3 4 5 6 … 

centimeters 2.54 5.08 7.62 10.16 12.7 15.24 … 

 

Compare the equivalent values of the two units to estimate centimeter equivalent  
of 2.8 inches, 5.25 inches, 5.5 inches, and 5.75 inches. 

 

 

 

 

 

 

 

 

  

  

  

  

 
 
 
 
 
 
 
 
 
 

 

 
 
22. Consider the pyramid with a square base, each side a = 8 (diagram on the left).  

The perpendicular height of the pyramid is h = 3 and the apex is directly above  
the center of the base. The surface of the pyramid can be modelled as a square  
of size 8 and four equal lateral faces of triangles with the sides of the square as  
their bases (diagram on the right).  
 

 

                                       PYRAMID                                              MODEL 
 

 

 

 

 

 

 

 

(a) Calculate the value of k.                                                                         [1 mark] 

 

 

  

  

  

  

 
 
 
 
 
 
 
 
 
 
 
 

 

SL 2 

 

 

 

SL 3 
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 (b) Calculate the surface area of the pyramid.                                              [2 marks] 
  

 
 

 

  
 

 

 

 

  

  

 
 

 

 
 
23. A cylindrical concrete water tank is built on a concrete block with a square base  

as in the model below. The diameter of the tank is 170 cm and its height is  
2.5 m. The length of each side of the base is 1.8 m and its thickness is 90 cm.  
As a general guideline, paint coverage per litre is 6.5 metres squared for concrete 
surface. Calculate the amount of paint needed for the tank and its stand.  

 

 

 

 

 

 

 

 

 

 

 

  

  

  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

SL 4 
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STRAND 5     GEOMETRY         WEIGHTING 15 

For Questions 24 and 25, choose and write the LETTER of the correct answer in the box provided. 

 

24. Use the properties of exterior and interior angles of polygons to identify the correct 
equation. 
 

 
 
 

 

 A. 𝑎 + 𝑏 + 𝑐 + 𝑑 + 𝑒 + 𝑓 + 𝑔 = 90°   

 B. 𝑎 + 𝑏 + 𝑐 + 𝑑 + 𝑒 + 𝑓 + 𝑔 = 180°   

 C. 𝐴 + 𝐵 + 𝐶 + 𝐷 + 𝐸 + 𝐹 + 𝐺 = 360°   

 D. 𝐴 + 𝐵 + 𝐶 + 𝐷 + 𝐸 + 𝐹 + 𝐺 = 900°   

     

 

25. The vector on the grid below is best presented using the x and y coordinates as:  

 

 
 
 

 

 

 

 

 

SL 1 

 

 

A. (
3
1

) 
  

B. (
−6
−2

) 
  

C. (
6
2

) 
   

D. (
6

−2
)   

    

 

 
SL 1 
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26. Calculate the size of the angle between the line whose equation is 

𝑥 + √3𝑦 + 1 = 0  and the positive direction of x. 

 

  
 

 

 

 

 

 

 

 

 

 

  

  

 
 

 

 

 

27. Triangle H is translated to get triangle K. If the vector of displacement is (
−2
   3

) , 

draw triangle K on the grid. 

 

  

 

 

 

  

  

 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

SL 2 

 

 

SL 2 
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28. Consider the diagram below.  

  

 

 
If 𝑎 + 𝑐 = 75, give the numerical values of a, b, c, and d. 
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29. On the diagram below, 𝑀′ is the translation of 𝑀 by vector p and 𝑀′′ is the  
translation of 𝑀′ by vector q.  
Use vector addition to find a single vector of translation that takes 𝑀 to 𝑀′′.  
Show all work.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 

SL 3 
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30. Given here is a result of an enlargement with a scale factor of -2.  

  
 

 

 

 

 

 

 

 

The surface area of a cylinder is calculated using the formula = 2𝜋𝑟(𝑟 + ℎ) . 
Calculate the surface areas of both cylinders (Object and Image). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

SL 3 
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STRAND 6     TRIGONOMETRY    WEIGHTING 14 

For Questions 31 to 33, choose and write the LETTER of the correct answer in the box provided. 

 
31. The amplitude of 𝑦 = 2 + 1.7 sin 2.5𝑥 is:  

 A. 1.7   

 B. 2.5   

 C. 2   

 D. 3.7   

     

 
 
32. The period of 𝑦 = 2 + 1.7 sin 2.5𝑥 is:  

 A. 𝜋

5
     

 B. 2𝜋

5
 

  

 C. 3𝜋

5
 

  

 D. 4𝜋

5
 

  

     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SL 1 

 

 

 

SL 1 
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33. This graph is a sketch of a trigonometry function. 
 

 
 
The function whose graph shown above is: 
 

 

 A. 𝑦 = 2 + 𝑐𝑜𝑠 (𝑥 −
𝜋

2
)   

 B. 𝑦 = 1 + 2𝑐𝑜𝑠 (𝑥 −
𝜋

2
)   

 C. 𝑦 = 2 + 𝑐𝑜𝑠 (𝑥 +
𝜋

2
)   

 D. 𝑦 = 1 + 𝑐𝑜𝑠 (𝑥 +
𝜋

2
)   

     

 
 
34. Points A (4, -5) and B (-2, -7) defines the line segment AB. Find the coordinates  

of the midpoint of the line segment AB. 
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35. Use trigonometric identities to prove that   
cos 𝜃

1+𝑠𝑖𝑛𝜃
=

1−𝑠𝑖𝑛𝜃

𝑐𝑜𝑠 𝜃
 .  

  
 

 

 

 

 

 

 

 

 

  

  

 
 

 

 
 
36. Solve  5 sin(𝜃 − 30) =  −3  to obtain values for  𝜃  where 0° ≤ 𝜃 ≤ 360°. 

Give your answers in three significant figures. 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

SL 2 

 

 

 

SL 3 
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37. 
Use compound angles to find the value of  𝑐𝑜𝑠 

𝜋

12
   in the form   

√𝑘+√𝑚

𝑝
,  

where 𝑘 ∈ 𝐼, 𝑚 ∈ 𝐼 and 𝑝 ∈ 𝐼. (ℎ𝑖𝑛𝑡:   
𝜋

12
=  

𝜋

3
−

𝜋

4
). 

 
 

sin(𝐴 ± 𝐵) = sin 𝐴 cos 𝐵  ± 𝑐𝑜𝑠𝐴 sin 𝐵 
 

cos(𝐴 ± 𝐵) = cos 𝐴 cos 𝐵  ∓  sin 𝐴 sin 𝐵 

 
 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 

SL 4 
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STRAND 7   RATE OF CHANGE AND CALCULUS    WEIGHTING 19 

For Question 38 to 41, choose and write the LETTER of the correct answer in the box provided. 
 
Use this graph to answer Questions 38 and 39. 
 

 
 
 
38. Which of the following best describes the gradient of the secant line AB?  

 A. 
𝑚 =  

𝑓(𝑥) − 𝑓(𝑥 + ∆𝑥)

∆𝑥
 

  

 B. 
𝑚 =  

𝑓(𝑥) − 𝑓(𝑥 + ∆𝑥)

−∆𝑥
 

  

 C. 
𝑚 =  

𝑓(𝑥 + ∆𝑥) − 𝑓(𝑥)

−∆𝑥
 

  

 D. 
𝑚 =  

𝑓(𝑥) + 𝑓(𝑥 + ∆𝑥)

∆𝑥
 

  

     

 

39. Which of the following best describes what happens when B moves closer and 
closer to A? 
 

 

 A. 
𝑚 =   

𝑙𝑖𝑚
∆𝑥 → 0

 
𝑓(𝑥+∆𝑥)−𝑓(𝑥)

−∆𝑥
 

  

 B. 
𝑚 =

𝑙𝑖𝑚
∆𝑥 → 0

  
𝑓(𝑥+∆𝑥)−𝑓(𝑥)

∆𝑥
 

  

 C. 
𝑚 =

𝑙𝑖𝑚
∆𝑥 → 0

  
𝑓(𝑥)−𝑓(𝑥+∆𝑥)

∆𝑥
 

  

 D. 
𝑚 =

𝑙𝑖𝑚
∆𝑥 → 0

  
𝑓(𝑥)+𝑓(𝑥+∆𝑥)

∆𝑥
 

  

 

SL 1 

 

 

 

SL 1 
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40. Below is a rough sketch of functions f(x) and g(x) on the same pair of axes.  
Which of the following definite integrals best describes the area enclosed by the 
two functions f(x) and g(x)?  
 
 
 
 
 
 
 
 
 
 
 
 

 

 A. 
𝐴 = ∫ (𝑔(𝑥) − 𝑓(𝑥))𝑑𝑥

𝑥1

𝑥0

 
  

 B. 

𝐴 = ∫(𝑔(𝑥) − 𝑓(𝑥))𝑑𝑥

0

𝑥0

 +   ∫ (𝑔(𝑥) − 𝑓(𝑥))𝑑𝑥

𝑥1

0

 

  

 C. 

𝐴 = ∫(𝑓(𝑥) − 𝑔(𝑥))𝑑𝑥

0

𝑥0

 +   ∫ (𝑔(𝑥) − 𝑓(𝑥))𝑑𝑥

𝑥1

0

 

  

 D. 

𝐴 = ∫(𝑔(𝑥) − 𝑓(𝑥))𝑑𝑥

0

𝑥0

−  ∫ (𝑔(𝑥) − 𝑓(𝑥))𝑑𝑥

𝑥1

0

 

  

  
 

   

41.  Consider the diagram shown. 
Half of the marked points on the given curve are 
stationary points. Which of the following is a set of all 
the stationary points? 
 

 

 A. {B, C, D, F, H, I}   

 B. {B, D, F, G, H}   

 C. {B, D, F, H, I}   

 D. {B, D, E, F, H}   

     

 

SL 1 

 

 

 

 

SL 1 
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42. The gradient of 𝑦 = 𝑥2 + 𝑥 − 5 at point (k, l ) is -1. Find the value of k.  

  
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 
 
43. The derivative of f(x) = -x4 – x3 + 3x2 + 5x + 2 = -(x + 1)3(x – 2) is: 

 

                f '(x) = -4x3 – 3x2 + 6x + 5 = (x + 1)2(5 – 4x).    
 

Hence,  stationary points of the graph of f(x) are at x = -1 and x = 
5

4
. 

 
(a)  Give the two stationary points of 𝑓(𝑥).                                     [1 mark] 

 

 

  
 
 
 
 
 
 

(b)  Determine the nature of your stationary points in (a) using 𝑓′′(𝑥). [2 marks] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

SL 3 

 

 

SL 2 
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44. Give the equations of the tangent and the normal to the graph 

of 𝑦 = 2𝑥2 − 3𝑥 − 2 at the point (
3

2
, −2) . 
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45.  
Differentiate 𝑓(𝑥) = 2𝑥2 − 5𝑥 + 1 using the First Principle; 
 

𝑓′(𝑥) =
𝑙𝑖𝑚

ℎ → 0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)
ℎ

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

SL 3 

 

 

 



SSLC | Mathematics 27 

 

46. Paulo plans to build two paddocks alongside a dense hedge, one for his cattle and  
one for his pigs. He wants to enclose the largest possible area with 2,000 metres  
of fencing material available for him. The model of his plan is given below. 

 

 
 

 
(a)  Give the expression of the area of Paulo’s two paddocks in terms of x.  

                                                                                                                           [1 mark] 
 
 
 
 
 
 
 
 

(b)  Calculate the maximum area of Paulo’s two paddocks.                     [3 marks]  
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