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QUESTION ONE: NUMBERS 

1.   Write 128log
7

1
32log

5

4
8log

3

2
  in the form alog . 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

2.   If iw 53  and iz 32  evaluate 
z

w
.  Write your answer in the form iba . 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

3.   If iyxz   and 𝑧̅ is the conjugate of z , find  3𝑧(2 − 𝑧̅)  in terms of 𝑥 and 𝑦. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 
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1  

0  

NR  

 

Skill level 2 

2  

1  

0  
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Skill level 2 
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4.   Evaluate (3 − 𝑖√3)
8
.  Write your answer in the form 𝑎 + 𝑖𝑏. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

  _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

  

Skill level 3 
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2  

1  

0  

NR  
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QUESTION TWO: ALGEBRA 

1.   Given  .1285 23  xxxy  

i.  Show that x + 1 is a factor of 𝑦. 

 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

ii.  Find all the solutions for 𝑦 = 0. 
 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Skill level 1 

1  

0  
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Skill level 2 
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1  
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2.  Solve 0432 xe .  Correct your answer to 3 decimal places. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

3.   When 323 23  xnxmx  is divided by 1x  it has a remainder of 4 , and when   

mxnxx  22 23  is divided by 2x  the remainder is .3  

  Find m  and n . 

 _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

  _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

  _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

Skill level 2 
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NR  
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4.   Find the constant term in the expansion of 

10

2

3

2

1
8 










x
x . 

 _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

 

5.  Solve 𝑧3 + 27𝑖 = 0 leave your answers in polar form.  

 

 _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

  

Skill level 3 

3  

2  

1  

0  

NR  

 

Skill level 3 

3  

2  

1  

0  

NR  
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6.  Prove by induction that       1213240204132 2

1




nnnnrr
n

r

  

for any positive integer n . 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

Skill level 4 

4  

3  

2  

1  

0  
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QUESTION THREE: TRIGONOMETRY 

1.   The right angled triagle ABC shown has two known sides, 5AC  and 12BC

. 

 

 

Evaluate sin θ + 2 cos θ − 3 tan θ.  Leave your answer as a fraction in its 

simplest form. 

 _______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

2.   The graph drawn is the function 𝑓(𝑥) = 2 cos(3𝑥) + 1  where  0° ≤ 𝑥 ≤ 250°. 

 

 

 

 

 

 

i.   What is the period of f(x)?  

_______________________________________________________________________ 

_______________________________________________________________________ 

Skill level 2 

2  

1  

0  

NR  

 

Skill level 1 

1  

0  

NR  
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ii.   From the graph or otherwise, find how many times these two functions: 

𝑓(𝑥) = 2 cos(3𝑥) + 1 and  𝑔(𝑥) = 2   

 intersect in the interval   0 ≤ 𝑥 ≤ π.  

_________________________________________________________________ 

_________________________________________________________________ 

 ________________________________________________________________ 

 

iii.   Solve 2 cos(3𝑥) + 1 = 2,  0 ≤ 𝑥 ≤ π.  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 ________________________________________________________________ 

Skill level 1 
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Skill level 3 
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3.  Solve 2 cos2𝑥 − cos 𝑥 − 1 = 0, 0 ≤ 𝑥 ≤ 2𝜋. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

4.   Solve  sin 2𝜃 − cos 𝜃 = 0,  −π ≤ 𝜃 ≤ π. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

Skill level 2 

2  

1  

0  

NR  

 

Skill level 2 

2  

1  

0  

NR  
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5.   Use an appropriate identity to express  
4

cos
3

sin2


  as a sum of two angles. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

6.   Prove the trigonometric identity:    ).2(cot2tan
2sin

cossin1 22





 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

  

Skill level 2 

2  

1  

0  

NR  

 

Skill level 3 

3  

2  

1  

0  

NR  
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QUESTION FOUR: DIFFERENTIATION 

1.   Differentiate  3𝑥3 − 𝑥−1.  

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

2.   Evaluate 












 9

3
23

lim
x

x

x
. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

3.   Find the equation of the normal line to the curve  𝑥2 − 2𝑦3 = −7  at  (3,2). 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

Skill level 1 

1  

0  

NR  

 

Skill level 2 

2  

1  

0  

NR  

 

Skill level 3 

3  

2  

1  

0  

NR  
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4.   The diagram below shows a tent with rectangular vertical sides of height (h)  

and length (x). The roof of the tent is flat and square in shape.  The front and 

back sides of the tent are open.  

 

 

 

 

 

 

 

 

The tent is to be constructed by 900 m2 of materials.  Find the maximum 

volume of the tent that could be constructed by the materials. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

  

h 

h x 

x 

x 

x 

x 

Skill level 4 

4  

3  

2  

1  

0  

NR  
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5.   The graph of the function h(x) is drawn below.  Use the graph to answer the  

following questions. 

 

 

 

 

 

 

 

i. Give two values of x in which h(x) is continuous but not differentiable?  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

ii. Evaluate )(lim
2

xh
x 

. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

iii. Solve ℎ(𝑥) = 0. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

Skill level 1 

1  

0  

NR  

 

Skill level 1 

1  

0  

NR  

 

Skill level 1 

1  

0  

NR  

 

0 

-4 
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4 

x 

h(x) 
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QUESTION FIVE: INTEGRATION 

1.   Find the following indefinite integrals. 

i. ∫(𝑥3 + 4 𝑒2𝑥) d𝑥 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

               ii.        xx dcos3
  

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

  

Skill level 2 

2  

1  

0  

NR  

 

Skill level 3 

3  

2  

1  

0  

NR  
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2. Given ∫ 2𝑥3 √𝑥2 −  1 dx.  Do the following and thus find an answer for the given 

indefinite integral. 

 

i. Rewrite the given indefinite integral in terms of variable u only by letting 

𝑢 = 𝑥2 − 1. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

ii. Integrate the indefinite integral you have obtained in part i. and thus find 

an answer for the given indefinite integral. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

Skill level 1 

1  

0  

NR  

 

Skill level 2 

2  

1  

0  

NR  
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3.  The area enclosed by the graphs of  𝑦 = −(𝑥2 − 4)  and  𝑦 = −2𝑥 + 4  is 

shaded on the given diagram. 

 

 

 

 

 

 

 

 

i. Calculate the area enclosed by the graphs  𝑦 = −(𝑥2 − 4) and 𝑦 = −2 𝑥 + 4. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

-4

-2

0

2

4

6

-2.6 2

y

x

𝑦 = −(𝑥2 − 4) 

𝑦 = −2𝑥 + 4 

 

 

Skill level 3 

3  

2  

1  

0  

NR  
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ii. Find the volume of the solid formed when the shaded area is rotated 

about the y-axis. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________  

Skill level 4 

4  

3  

2  

1  

0  

NR  
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4.   Find  ∫
𝑥+11

2𝑥2− 5𝑥−3
 d𝑥.   [Hint:  Apply the partial fraction method] 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

  

Skill level 4 

4  

3  

2  

1  

0  

NR  
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5.   The table below gives the values of 𝑥2 sin 𝑥 from 1 and 2 in steps of 0.2. 

𝑥 1.0 1.2 1.4 1.6 1.8 2.0 

𝑥2 sin 𝑥 0.84 1.34 1..93 2.56 3.16 3.64 

Note: 𝑥 is in radians 

Approximate  ∫ 𝑥2 sin(𝑥)𝑑𝑥
2

1
  using the Simpson rule. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

 _______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

  

Skill level 2 

2  

1  

0  

NR  
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6.   Solve  xyy
dx

dy
x 2   and find a particular solution given 𝑦 = 1 when 𝑥 = 1. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

Skill level 3 

3  

2  

1  

0  

NR  
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