Mock Exam 1

MATHEMATICS 9709
Paper 4 Mechanics 1 (M1) 1 hour 15 minutes

Additional Materials: List of Formulae (MF9)

READ THESE INSTRUCTIONS FIRST

An answer booklet is provided inside this question paper. You should follow the instructions on the front cover
of the answer booklet. If you need additional answer paper ask the invigilator for a continuation booklet.

Answer all the questions.

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

Where a numerical value for the acceleration due to gravity is needed, use 10 ms—2.

The use of an electronic calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 55.




1 A load of mass 160 kg is lifted vertically by a crane, with constant acceleration. The load starts from
rest at the point O. After 7s, it passes through the point A with speed 0.5m s By considering

energy, find the work done by the crane in moving the load from O to A. [6]



On a straight horizontal test track, driverless vehicles (with no passengers) are being tested. A car of
mass 1600 kg is towing a trailer of mass 700 kg along the track. The brakes are applied, resulting in
a deceleration of 12 ms~2. The braking force acts on the car only. In addition to the braking force
there are constant resistance forces of 600 N on the car and of 200 N on the trailer.

(a) Find the magnitude of the force in the tow-bar. [2]
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An object P travels from A to B in a time of 80s. The diagram shows the graph of v against 7, where
vms~! is the velocity of P at time s after leaving A. The graph consists of straight line segments for
the intervals O < 7 < 10 and 30 < 1 < 80, and a curved section whose equation is v = —0.01 2 +05t—1
for 10 < 7 < 30. Find

(i) the maximum velocity of P, (4]

(ii) the distance AB. [9]
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One end of a light inextensible string is attached to a fixed point A of a fixed vertical wire. The
other end of the string is attached to a small ring B, of mass 0.2 kg, through which the wire passes.
A horizontal force of magnitude 5 N is applied to the mid-point M of the string. The system is in
equilibrium with the string taut, with B below A, and with angles ABM and BAM equal to 30° (see
diagram).

(i) Show that the tension in BM is 5 N. [3]

(ii) The ring is on the point of sliding up the wire. Find the coefficient of friction between the ring
and the wire. [5]

(iii) A particle of mass mkg is attached to the ring. The ring is now on the point of sliding down the
wire. Given that the coefficient of friction between the ring and the wire is unchanged, find the
value of m. [2]
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Particles A and B, of masses 0.15kg and 0.25kg respectively, arc attached to the ends of a light
inextensible string which passes over a smooth fixed pulley. The system is held at rest with the string
taut and with A and B at the same horizental level, as shown in the diagram. The system is then
released.

(i) Find the downward acceleration of B. 4]

After 2s B hits the floor and comes to rest without rebounding. The string becomes slack and
A moves freely under gravity.

(i) Find the time that elapses until the string becomes taut again. [4]

(ii1) Sketch on a single diagram the velocity-time graphs for both particles, for the period from their
release until the instant that B starts to move upwards. [3]
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The diagram shows a vertical cross-section ABCD of a surface. The parts AB and CD are straight
and have lengths 2.5m and 5.2 m respectively. AD is horizontal, and AB is inclined at 60° to the
horizontal. The points B and C are at the same height above AD. The parts of the surface containing
AB and BC are smooth. A particle P is given a velocity of 8ms™' at A, in the direction AB, and it
subsequently reaches D. The particle does not lose contact with the surface during this motion.

(i) Find the speed of P at B. [4]
(ii) Show that the maximum height of the cross-section, above AD, is less than 3.2 m. [2]
(iii) State briefly why P’s speed at C is the same as its speed at B. [1]

(iv) The frictional force acting on the particle as it travels from C to D is 1.4 N. Given that the mass
of P is 0.4 kg, find the speed with which P reaches D. [4]






