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Question One. (20 marks)

a) As part of a manufacturing process, a blank component slides down a ramp as shown in Figure 1. The coefficient of friction, μ, between the blank and the ramp is 0.3. Determine the acceleration, α, of the blank.                                                                                                                                [10]
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Figure 1.
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b) During the final process, the blank slides along a level table as shown in Figure 2. The co-efficient of friction, μ, between the blank and the table is 0.5 and it arrives on the level section with a velocity of 5 m/s in the direction of the arrow.

i) What is the acceleration, α, of the blank on the level table?                                                     [7]

ii) Estimate how far the blank travels before coming to rest.                                                       [3]









Figure 2.





Question Two. (20 marks)
A uniform square trapdoor, 500 mm x 500 mm, hinged at one end, is released from rest in a horizontal position. The mass of the door is 16 kg.
a)  By taking moments about the hinge axis, estimate the initial angular acceleration.             [10]                                                                                                                            
b) Calculate the total force applied by the hinges to the trap door, at the instant of release?      [10]
                                         
Question Three. (20 marks)
 
An electric motor drives a winch drum of diameter 0.4 m through a gearbox, the total effective second moment of inertia, I, being 8 kgA light cable supports a man-rider, shown in figure 3, which has a mass of 200 kg fully laden. The motor’s electricity supply fails when the man-rider is 20 m above the ground and descending at 2 m/s. Determine, the speed with which the man-rider will hit the ground, if no safety device is activated?
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Figure 3





Question Four. (20 marks)

A solid steel circular shaft, is subjected to a torque, T of 800 Nm. 
i) State the position of maximum shear stress,                                                 [2]
ii) State the appropriate equation to answer this question.                                     [2]
iii) Determine the second polar moment of area, J.                                                [4]
iv) Find the maximum stress,  due to torsion.                                                       [3]
v) Find the angle of twist, ϴ, in radians over a 2 m length of the shaft given that the Modulus of rigidity, G is 60 GN.                                                                               [8]
vi) Express the angle of twist, ϴ, in degrees.                                                          [1]


Question Five. (20 marks)

 A simply supported beam, as shown in figure 6, is 5 m in length and has a annular cross-section of 200 mm outside diameter and 150 mm internal diameter. It is subjected to a load of 15 kN, 1m from the left hand support and a load of 35 kN,1m from the right hand end. Its Modulus of Elasticity, E, is 205 GPa. Neglect the weight of the beam. 
i)   Calculate the reactions at supports A and B                                                                [3]
ii)  Calculate the second moment of mass, I.                                                                    [2]
iii) Draw the bending moment diagram and shear force diagram.                                   [6]
iv) Determine the maximum bending moment of the beam.                                            [1] 
v)  Determine the maximum stress, on the section.                                                      [4]
vi) Calculate the radius of curvature, R of the beam.                                                       [4]
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Figure 6.



Diwedd/End.
4

image1.png
Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David




