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Question One [20Marks]
a) A bar of length 1.5m, thickness of 15mm and having a rectangular cross-section as shown in Figure 1 below carries a load of 90kN.
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Figure 1

i) Determine the minimum width, b, of the bar to limit the maximum stress to 120MPa.                                                                                         		[5]
ii) Given that the bar extends by 3.5mm when carrying a load of 90kN, determine the modulus of elasticity of the material of the bar.                			[5]

b) A copper tube whose cross-sectional view is shown in Figure 2 below ,with an internal diameter of 130mm and an outside diameter of 140mm is used to support a load of 8kN. The tube is 450mm long before the load is applied. 
i) Determine the stress in the tube.               					[5]
ii) Determine by how much the tube contracts when the load is applied. Take the modulus of elasticity for copper as 96GPa.					[5]
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Question Two [20 marks]
a) Figure 3 below represents a uniform beam AB of mass 4kg which is freely hinged at one end A to a vertical wall. A rope which is attached to a point C is used to hold the beam in equilibrium in a horizontal position, where AC=0.14m. The rope is attached to the point D on the wall vertically above A, where ACD=30. The beam is modelled as a uniform rod and the rope as a light inextensible string. The tension in the rope is 90N.
i) Sketch all the forces acting on the beam.                      				[5]
ii)  Determine the length of AB.							 [5]
iii)  Find the magnitude of the resultant reaction of the hinge on the beam at A. 	C
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Figure 6.
[bookmark: _GoBack] A two-legged sling and hoist chain used for lifting machine parts is shown in Figure 6 above. Determine the forces in each leg of the sling if parts exerting a downward force of 20kN are lifted. 											[5]


               
Question Three [20 Marks]
For the situation shown in part (a) of Figure 4, a 6m long beam simply supported at its extremities is subjected to a uniformly distributed load of 40kN/m. The beam has a cross-section as shown in part (b) of Figure 4. Determine the maximum stress due to bending and the corresponding value of the radius of curvature of the neutral layer.														[20]
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Question Four [15 Marks]
a) A motor with a spindle rotating at 1000rev/min produces a torque of 23.87N. determine the power generated by the motor. 					[5]
b) Determine the speed of rotation in rev/min of an electric motor producing a power of 5hp and a torque of 14.5Nm? 							[5]
c) Determine the number of revolutions made by a shaft connected to a motor given that the motor develops a torque of 4kN m and the work done is 10MJ		[5]


Question Five [25 marks]
a) A body of mass 30kg rests upon an inclined plane at an angle of 20 to the horizontal as shown in Figure 5 below. Assuming that the coefficient of limiting friction, and , 

i) Sketch all the forces acting on the body.                          		   	 [5]
ii) Determine the value of the force P, which will just move the body up the slope. 
[5]
iii) Calculate the force exerted on the body by the plane.															[5]
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Figure 5

b) A vehicle with a total mass of 2 tonnes is reduced from 60km/h to 25km/h by the action of a retarding force of 2.5kN.
i) Calculate the change in kinetic energy.            					[5]
ii) Show that the change in kinetic energy is equal to the work done against the retarding force.									[5]
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