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INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the question paper CAREFULLY.

2. This question paper is printed on both sides of the paper.
3. This question paper consist of ONE sections.
4, Section A consist of five questions. Answer FOUR (4) questions only.

5. Please write your answer on the answer booklet provided.
6. Please answer all questions in English only.

7. Refer to the attached Formula/ Appendies. (I Tick if applicable
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SECTION A (Total: 100 marks)

Answer FOUR (4) questions.

Please use the answer booklet provided.

Question 1

A boy is standing on a cliff at a height of 26 m (point A), as shown in figure. To the right of
the cliff, there is a obstruction of rock formation at a height of 16 m (point B). He throws a

rock horizontally with an initial velocity of u =23 m/s .
Refer Below - Figure1 : A boy throws a rock from point A .
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Figure 1: A bay throws a rock from point A

(a) Calculate the magnitude of the velocity when the rock reaches the height of 10.5 m
above the ground.
(6 marks)

(b) Calculate the height of the rock from the ground when it reaches it reaches a
horizontal distance of 40 m. Based on your result, does the rock clear the
obstruction at point B?

(10 marks)

(c) In order for the boy to be able to throw the rock beyond the point B, what is the
minimum horizontal velocity that he needs to throw?

(5 marks)
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(d) Using the new value of velocity in (c), calculate the rock’s total time of flight until it
hits the ground level. Assume air resistance is negligible.

{4 marks)

Question 2

A motorcycle rider is travelling, as shown in figure, where his journey starts at origin O. The
path taken is described by the equation y* = 2x , where x is in meters. The rider travels at a

constant speed of 60 km/h.
Refer Below - FigureZ2 : Moforcycle travelling on a patfi .
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Figure 2: Motorcycle travelling on a path

(a) Determine the numerical values of the first derivative, dy/dx , and the second
derivative, d’y/dx’ at Point A,

(8 marks)

(b) Using rectangular coordinate, calculate the magnitude of the motorcycle's total
acceleration at Point A,

(17 marks)
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Question 3

Figure shows a small block of 2 kg mass slides along a smooth track, passing point A and
B. The curved section of the track has a radius of curvature, p. As the block passes the

peak at Point B, it is traveling to the right direction with a speed of 3.5 m/s.
Refer Below - Figure3 : An object slides along a track .

(b)

(c)

(d)
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Figure 3: An object slides along a track

Draw the Free Body Diagram of the block at point A and point B, respectively. (Hint:
Use n-t diagram)
{4 marks)

Determine the magnitude of the normal force, N, exerted by the track on the block
at the instant it reaches the peak (Point B). Does the block remain in contact with
the track?

(6 marks)

Calculate the magnitude and direction of the total acceleration vector at Point A.
(Hint: Use both the tangential component and the normal component of

acceleration)
(6 marks)

Assuming the track is frictionless between Point A and Point B, calculate the speed
of the block when it passes Point A. (Hint: Use principle of conservation of energy)
(5 marks)
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(e) Determine the maximum speed of the block in order to maintain its contact with the
track at point A.

{4 marks)

Question 4

Two boats, A and B, leave the pier P at the same instant and travel in the directions shown
in the figure. Each boat travels at a constant speed of v, = 40 m/s and v, = 30 m/s,

respectively.
Refer Below - Figured : Two boats leaving pier at different direction .

Figure 4: Two boats leaving pier at different direction

(a) Draw the vector diagram showing the velocity direction of v, and vy and the
relative velocity of boat A with respect to boat B, vaz .

(6 marks)
(b) Determine the speed of boat A and its angle as observed from boat B.
(15 marks)
(c) How long after leaving the pier will the boats be 1500 m apart?
(4 marks)
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Question 5

Figure shows a reel is attached to a cable with an applied force of P = 60 N. The reel is
initially resting on the two rollers A nd B of the dispenser and consequently turns after force
P is applied. The reel has a mass of 200 kg and a radius of gyration about its rotating axis of

0.6 m. Assume the mass of the rollers and the mass of the cable is negligible.
Refer Below - Figure5 : Amangement of reel and cable .

T
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Figure 5: Arrangement of reel and cable

(a) What is the mass moment of inertia of the reel about its center O?
(5 marks)

(b) Calculate the total work done by force P, , for reel to rotate 2 revolutions.
(8 marks)

(c) Determine the angular velocity of the reel after it has made 2 revolutions, starting
from rest. (Hint: Use principle of work and energy)
(12 marks)

END OF EXAMINATION PAPER
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Formulae
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