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	FACULTY OF:   Architecture, Computing & Engineering




	NAME OF COURSE/PROGRAMME:

	BSc Engineering Programmes

	
YEAR OR LEVEL:

	
Level 4

	NAME OF MODULE/UNIT/EXAM PAPER:

	Engineering Science



	MODULE NO:

	M4X02192

	DATE OF EXAMINATION:

	03/05/2019
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	11:00

				FINISH TIME:

	13:00
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INSTRUCTIONS TO CANDIDATES:

[bookmark: _GoBack]Answer all questions.

g = 9.81m/s2

Give answers to 2.d.p.

You are allowed a scientific calculator and a dictionary.


1. 
Find the temperature difference of a water to air intercooler that is 600mm by 465mm, given that the convective heat transfer coefficient of 1100W/m2K and heat transfer of 55kW.
											   [8 Marks]
Q = h A (T2 – T1)


2.  l=100mm
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	Figure 1.
Figure 1 shows an experiment to determine the modulus of rigidity of a sample of copper, a rectangular block of the material, measuring 400 x 100 x 25mm, was firmly fastened, so that it projected a distance of 100mm from a vertical wall.   It was found that when a downward load of 250N was applied to the free vertical edge, there was a vertical deflection of 2mm.  Calculate:
a. The shear stress, ,   							     [5 marks]
b. The shear strain, ,   							     [4 marks]
c. The experimental value of the modulus of rigidity of this copper sample. 	     [2 marks]

                                                            				    	




3.
A solid section drive shaft that is 0.75m long is to be subjected to a torque of 1200Nm, which results in 0.0005 radians of rotation, calculate the shaft diameter given the modulus of rigidity of the shaft is 210GN/m2.									  	   [10 marks]

                                                              

4. 
An experiment to determine the Young’s modulus of Elasticity of a sample of titanium consisted of a load of 273N being applied to the end of a rod of the material, this resulted in an extension of 0.0035mm.  Given that the rod was 0.25m long and had a diameter of 15mm calculate the value of E.                                                                                                                                                  		     [10 marks]
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