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1 A car of mass 880kg travels along a straight horizontal rodH its engine working at a constant
rate of PW. The resistance to motion is 700 N. At an instant when thé& cgreed is 16 ms its

acceleration is 0.625 m% Find the value oP. [4]

2
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Forces of magnitudes 13N and 14 N act at a p@rih the directions shown in the diagram. The
resultant of these forces has magnitude 15 N. Find
(i) the value of9, [3]

(i) the component of the resultant in the direction of the forfomagnitude 14 N. [2]

3

20m

A load of mass 160 kg is pulled vertically upwards, from rdst fixed pointO on the ground, using
a winding drum. The load passes through a p#in20 m aboveD, with a speed of 1.25m5 (see
diagram). Find, for the motion from® to A,

() the gain in the potential energy of the load, [1]
(ii) the gain in the kinetic energy of the load. [2]
The power output of the winding drum is constant while theallsain motion.
(iii) Given that the work done against the resistance to motian @ao A is 20 kJ and that the time

taken for the load to travel frof® to Ais 41.7 s, find the power output of the winding drum. [3]

4 A particle P starts at the poinD and travels in a straight line. At timeseconds after leavin@ the
velocity of Pisvms?, wherev = 0.732 — 0.06253. Find

() the positive value of for which the acceleration is zero, [3]

(ii) the distance travelled by before it changes its direction of motion. [5]
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10 m
The diagram shows the vertical cross-sectiofB of a slide. The straight liné&B is tangential to
the curveOA atA. The lineAB is inclined ato to the horizontal, where sin= 0.28. The poinD is
10 m higher thai8, andAB has length 10 m (see diagram). The part of the slide contathia curve
OA is smooth and the part containidg is rough. A particlé® of mass 2 kg is released from rest at
O and moves down the slide.
(i) Find the speed dP when it passes through [3]
The coefficient of friction betweeR and the part of the slide containidd is %2 Find
(i) the acceleration dP when it is moving fromA to B, [3]
(iii) the speed oP when it reacheB. [2]
6
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ParticlesP and Q, of masses 0.6 kg and 0.4 kg respectively, are attached terts of a light
inextensible string. The string passes over a small smagdlypwhich is fixed at the top of a vertical
cross-section of a triangular prism. The base of the prisfixeésl on horizontal ground and each of
the sloping sides is smooth. Each sloping side makes an amngilth the ground, where sig= 0.8.
Initially the particles are held at rest on the sloping sjdeith the string taut (see diagram). The
particles are released and move along lines of greatest.slop

(i) Find the tension in the string and the acceleration of thiégbas while both are moving. [5]

The speed oP when it reaches the ground is 2 M.sOn reaching the groun comes to rest and
remains at restQ continues to move up the slope but does not reach the pulley.

(i) Find the time taken from the instant that the particles alemase=d untilQ reaches its greatest
height above the ground. [4]
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1.5m

A small ring of mass 0.2 kg is threaded on a fixed vertical rdae &ndA of a light inextensible string

is attached to the ring. The other e@dof the string is attached to a fixed point of the rod above
A. A horizontal force of magnitude 8N is applied to the pdsof the string, wheréAB = 1.5m
andBC = 2m. The system is in equilibrium with the string taut a8 at right angles tdC (see
diagram).

(i) Find the tension in the pa&B of the string and the tension in the p& of the string. [5]
The equilibrium is limiting with the ring on the point of slith up the rod.

(ii) Find the coefficient of friction between the ring and the rod. [5]
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