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QUESTION ONE (10 marks)
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Where:



The above particle has mass 8kg. If forces are applied to it in the directions shown, calculate the resultant force and direction of the particle to the horizontal. What would the magnitude of its acceleration be? (Neglect any gravitational force).






QUESTION TWO (20 marks)

Block A is attached to blocks B and C by light inextensible strings, via frictionless pulleys.


A = 8kg








             B = 32kg	C = 12kg




If the coefficient of friction between block A and the surface is , calculate the acceleration of the blocks, as well as the tensions in each rope.




QUESTION THREE (20 marks)

Two cars start off a race with initial velocities and, and travel in a straight line with uniform acceleration  and . If the race ends in a dead heat, prove that the length s of the race is:











QUESTION FOUR (20 marks)
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The above system being in static equilibrium. If (as shown in the figure) the inclination of the portion BC with the vertical is 120°, the inclination of the portion AB with the vertical is 30°, find the tensions in the portions AB, BC and CD of the string,and the value of the angle α at D.








QUESTION FIVE (20 marks) 



	  10m




	  A



	 B	


a) From the above diagram, assume that the mass of block A is , and that the angle of the inclined surface is . If the system were to be in equilibrium, prove that:




b) 

(i) If the mass of A is 15kg, the angle of the incline is 36 and , calculate the acceleration that block A will have down the inclined surface.


(ii) If block A starts at rest, calculate the velocity that block A will be travelling when it reaches the bottom of the inclined surface.


(iii) Assume that block A now retains this speed constantly on the smooth horizontal surface and collides with block B, of mass 6kg. If they both move off together after the collision, calculate the speed of the blocks after the collision.

QUESTION SIX (10 marks)



		     A
	B





	1.4m                  1.3m    0.7m  0.2m


The above vehicle holds two passengers, one of mass 80kg (1.4m behind the nose of the car) and the other or mass 25kg. It also holds luggage of mass 60kg at the back of the vehicle (at point B). If 35 litres of petroleum is added at into the fuel tank at point A, calculate the centre of gravity of the vehicle, measuring from the nose of the car (the left side of the diagram). (Assume petroleum density to be 0.82 kg/l).
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