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DIRECTIONS 

 

 Full working should be shown in every question. Marks may be deducted for careless or 

badly arranged work. 

 Use black or blue pen only (not pencil) to write your solutions. 

 No liquid paper is to be used. If a correction is to be made, one line is to be ruled through 

the incorrect answer. 

QUESTION 1 Evaluate 

           ∫ 6𝑥√9 − 𝑥2

1

0

𝑑𝑥 using the substitution 𝑢 = 9 − 𝑥2 

  Answer to 2 significant figures. 
 

 

 

4 

 

 

QUESTION 2 Taking  𝑥 =
𝜋

3
   as the first estimate for the root of 𝑓(𝑥) = 3 cos 𝑥 − 4 tan 𝑥   use one 

application of Newton’s method to find a closer approximation for the root to 2 
decimal places. 

 

3 

 

 

QUESTION 3 A particle is moving along the 𝑥 axis and its velocity (𝑣) in metres/second at 
position 𝑥  metres from the origin is given by       𝑣2 = 16 + 4𝑥 − 2𝑥2            
                                                         

(a) Show that the particle undergoes Simple Harmonic Motion.  

(b) Find the amplitude of the motion. 

(c) What is the frequency of the motion? 

(d) What is the maximum acceleration of the particle? 

 

 
 

 

2 

2 

1 

  1 

QUESTION 4 Find 

             ∫
𝑒3𝑥

1 + 𝑒6𝑥
𝑑𝑥  using the substitution  𝑢 = 𝑒3𝑥 

                  

 

3 

QUESTION 5 The displacement of an object as it moves in Simple Harmonic Motion about the 
origin is given by,  
                    𝑥 = 4sin(3𝑡 + 𝛼)   
Initially the particle is 2 cm to the right of the origin. 
Find     (𝑖)      𝛼 
              (𝑖𝑖)    the maximum speed and when it first reaches this speed . 
 

 

 

 

 

1 

4 



QUESTION 6 The acceleration of a particle is given by    𝑎 = 𝑥 − 1,   where  𝑥  is the displacement 
from the origin. Initially it’s at the origin moving  with a velocity(𝑣) of 1 𝑚/𝑠 

(a) Show that     𝑣2 = (𝑥 − 1)2 

(b) Find the speed of the particle when  𝑥 =
1

2
 

(c) Show that   𝑥 = 1 − 𝑒−𝑡 

(d) Will the particle reach 𝑥 = 2?  Justify your answer. 

 

 

2 

1 

  3 

1 

QUESTION 7 A ball is projected horizontally from the top of a 12 metre building. It hits the 
ground at a point 20 metres from the base of the building 

 
(a) Taking the base of the building as the origin derive the equations of motion 

Take  𝑔 = 10 𝑚/𝑠2 
(b) Find the time that it takes for the ball to hit the ground. (Answer to 1 

decimal place). 
(c) Find the initial speed of the ball. 
(d) Find the velocity and angle with which the ball hits the ground. 
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QUESTION 8  
 
 
 
Water is poured into a container at a rate 
of 400𝑐𝑚3/𝑚𝑖𝑛 .The container is an inverted square 
pyramid of height 120𝑐𝑚 and base edge  60𝑐𝑚 
 
 
 
 
 

 
(a) Show that the volume of the water in the container when the depth of  

the water is ℎ 𝑐𝑚  is given by   𝑉 =
ℎ3

12
. 

(b) Find the rate at which the water level is rising when the depth of the  
water is 40𝑐𝑚. 

(c) Find the time taken for the water level to reach a depth of 100𝑐𝑚. 
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QUESTION 9 Find         

       ∫(2𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥)2 𝑑𝑥 
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