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Question 1          [5] 

Given 𝑓(𝑥) =
𝑥+3

5−𝑥
 and  𝑔(𝑥) =

5𝑥+3

𝑥+1
 calculate, 

1.1 (𝑓𝑜𝑔)(𝑥).          (2) 
1.2 (𝑔𝑜𝑓)(𝑥).          (2) 
1.3 Use questions 1.1 and 1.2 above to conclude if 𝑓(𝑥) is the inverse of 𝑔(𝑥). 

(1) 
 
Question 2          [4] 

Find the domain of 𝑓(𝑥) =
𝑥−6

√1−2𝑥
+

3

√2+𝑥
. 

 
Question 3          [7] 

Given 𝑦 =
𝑥

𝑥−2
 : 

3.1 Find both the horizontal and vertical asymptotes of the given function.  (2) 
3.2 Find both the x-and y-intercept(s) of the given function.    (2) 
3.3 Use questions 3.1 and 3.2 and any other information to draw a neat sketch of  

𝑦 =
𝑥

𝑥−2
 .          (3) 

 
Question 4          [4] 
What must be subtracted from the polynomial 𝑥4 + 9𝑥3 − 36𝑥 + 3 to make it divisible by 
𝑥2 − 3. 
 
Question 5          [5] 

Use De Moivre’s theorem to evaluate [
𝑒0,1𝑗(𝑗−5)5

[3(cos 4−𝑗 sin 4)]4
]  and give the final answer in 

rectangular form. 
 
Question 6          [5] 
Solve for 𝑥 in the following equation: 

cot 𝑥 = 3 sec 𝑥 − tan 𝑥  0 ≤ 𝑥 ≤ 𝜋 
 
Question 7          [5] 
Solve for 𝑥 in the following equation: 

ln(𝑥 + 5) = ln(𝑥 − 1) + ln(𝑥 + 1) 
 
Question 8          [5] 
Use Crammer’s rule to solve the following linear system for 𝑥 only. 
 

3𝑥

5
− 𝑦 +

2𝑧

5
= 2 

𝑥 + 8𝑦 + 3𝑧 = −31 
6𝑥

5
−

4𝑦

5
+

2𝑧

5
= −2 

 
Question 9          [4] 
Find the equation of the tangent line to the curve 𝑦 = (2 + 𝑥)𝑒−𝑥 at the point (0,2). 
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Question 10          [6] 
10.1 Use differentiation rules to find the derivative of the function:   (3) 

𝑔(𝑥) = 𝑠𝑖𝑛[𝑙𝑛(2𝑥)] 
10.2 Evaluate the indefinite integral:       (3) 

∫
cos (

𝜋
𝑥)

𝑥2
𝑑𝑥 

 
Question 11          [4] 
Determine the area, 𝐴 , of the shaded region, as indicated on the sketch. Show clear 
calculations.  

 
 
Question 12          [3] 
Sketch the graph of a function that satisfies the given conditions, a) to g), for the interval 
[−𝟑, 𝟑] :           

a) 𝑓(0) = 0 
b) 𝑓′(−2) = 𝑓′(1) = 0 
c) 𝑓′(𝑥) > 0 on (−2,1) 
d) 𝑓′(𝑥) < 0 on (−3, −2) 𝑎𝑛𝑑 (1,3) 
e) 𝑓′′(𝑥) > 0 on (−3,0) 
f) 𝑓′′(𝑥) < 0 on (0,3) 
g) 𝑓(𝑥) = 0 𝑎𝑡 𝑥 = ±3 

 
Question 13          [3] 
The function 𝑣(𝑡) = 𝑡2 − 2𝑡 − 8 represents the velocity, in metres per second, for a particle 
moving along a line. Find the displacement of the particle during the time interval 2 and 5 
seconds. 
 
 


