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INSTRUCTIONS

Answer all questions.

e Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.

e Write your name, cenire number and candidate number in the boxes at the top of the page.

e Write your answer to each question in the space provided.

e Do not use an erasable pen or correction fluid.

e Do not write on any bar codes.

e If additional space is needed, you should use the lined page at the end of this booklet; the question
number or numbers must be clearly shown.

e You should use a calculator where appropriate.

e You must show all necessary working clearly; no marks will be given for unsupported answers from a
calculator.

e Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place for angles in
degrees, unless a different level of accuracy is specified in the question.

e Where a numerical value for the acceleration due to gravity (g) is needed, use 10ms—=.
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> FN

A particle R of mass 5 kg is in equilibrium on a smooth horizontal table and four horizontal forces of
magnitudes 8 N,3 N, F N and F N acts on R in the directions shown. Given that 3 N force is perpendicular
to 8 N force, find the values of 1) and F. [6]
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2. Three particles L, M and N, have respective masses 0.8 kg, 0.5 kg, and 0.1 kg. The three particles are placed
on a smooth inclined plane such that sin(a) = %where a is the angle of inclination of the plane to the

horizontal. It is given that the particle L is at the foot of the plane, particle M is at a distance of 2 m up the
plane and particle N is the furthest from L along the plane. Particle L is projected up the plane from the foot
of the plane with speed of 5 ms ™! while particles M and N are released from rest at the same time as L was

projected.
(a) Find the acceleration down the plane on all the particles L, M and N. [2]
(b) Find the time taken for particles L and M to collide. [3]

(c) Given that L and M coalesce into a single particle J after the collision.
Determine the velocity of ] just after the collision. [3]

(d) Given that/ and N collide and coalesce into a single particle K.
K is formed 0.6 seconds after the formation of particle J.
Determine the velocity of K just after the collision. [3]

(e) Given that the entire inclined plane has a length of 3 m.
Determine if the particle K comes to rest before it reaches the end of the inclined plane. (4]
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3. The velocity with which the particle M is moving in a straight line is given by
v=3t2+at+b, O0<t<5

(a) Itisgiventhatattimet = 2sandt = 4s, M is instantaneously at rest.
Find the time at which the velocity is a minimum and find this minimum value. [3]

(b) Prove that the maximum deceleration experienced by M is when the speed of M is greatest.
You must show the values for that deceleration, speed and the time when this happens. [4]

(c) Giventhat M is at point A whent = 0 s and at point B whent = 5s.
Calculate the total distance that M has covered in the entire journey from A to B. [5]

(d) Calculate how far is point B from point A. [2]
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The diagram shows the path a cyclist takes from point A to point B which is a total of 2400 m stretch.
The cyclist has a speed of k m/s as it leaves the point A and descends a vertical height of 100 m. He
then climbs a vertical height of 51 m and reaches the point B as shown in the diagram.

Assume that the cyclist is working at a constant rate of 40 W throughout the motion from A to B and
experience a constant resistance of 20 N. The time taken for the journey is 220 seconds.

Given that the combined mass of the cyclist and his cycle is 80 kg, find the speed of the cyclist in terms
k as he reaches the point B.
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Two particles A and B of masses M and m respectively, are attached to the ends of the light inextensible
string. The particle A lies on a smooth inclined plane LM and the particle B lies on a rough inclined plane

NM. The LM is inclined at 8° above the horizontal such that tanf = %and NM is inclined at y° above the

horizontal such that tany = 2. The inclined planes are connected at point M where a smooth and small
pulley P is fixed over which the string that connects the particles A and B passes. Derive an equation that
connects M, m and u where u is a coefficient of friction between the plane NM and particle B using the least
and the greatest possible values of the tensions in the string. Basically, you need to derive two such
equations in total. Also draw a diagram to support your working. [10]
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