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EXAMINATIONS 2018 / 2019	
ARHOLIADAU  2018  / 2019

	FACULTY OF:   Architecture, Computing & Engineering




	NAME OF COURSE/PROGRAMME:

	BEng Engineering Programmes

	
YEAR OR LEVEL:

	
Level 4

	NAME OF MODULE/UNIT/EXAM PAPER:

	Engineering Science 1



	MODULE NO:

	M4X00385

	DATE OF EXAMINATION:

	 


	EXAMINATION TIMES:


				START TIME:

	

				FINISH TIME:

	

				TIME ALLOWED:

	2 hours



INSTRUCTIONS TO CANDIDATES:

Answer all questions.

g = 9.81m/s2

Give answers to 2.d.p.

You are allowed a scientific calculator and a dictionary.


1. 
				Figure 1: FIA Formula E car.		                                                                                                       A formula e car performs a straight-line acceleration from 0 to 100km/h in 3 seconds.  It then accelerates up to its top velocity of 225km/h in 10 seconds, when the brakes are immediately applied and it comes back to rest in 65m.  Construct a velocity time graph [5 marks] and calculate:
a) The rate of acceleration from 0-100km/h. [6 marks]
b) The rate of acceleration from 100km/h to 225km/h. [5 marks]
c) The braking time. [4 marks]
d) And total displacement of the car.                         [8 marks]
[image: ]




2.
[image: ]



		
At one circuit the Formula E car has to travel up an incline of 20ᵒ at a velocity of 140km/h.  Given that the car has a mass of 888kg and that it is using 150kW of power, construct a forces diagram [5 marks] and calculate the coefficient of friction between the tyres and the incline.  	 	   [12 marks]

3.
      [image: ]The rotor of the electric motor of a Formula E car, accelerates up to 20000rpm in 0.5 seconds, where it reaches its peak torque of 145Nm.   Calculate:
a. The mass moment of inertia of the rotor.
 [9 marks]
b. [bookmark: _GoBack]The mass of the rotating parts.	Given the rotor has a diameter of 260mm.        [5 marks]
c. The power developed at this rpm in kW.        [3 marks]
d. The maximum kinetic Energy of the rotating parts in kJ.			    [3 marks]


	     Figure 2: Electric motor

	      


	     



4.
A diving cylinder contains a volume of gas at a temperature of 35ᵒC and a pressure of 200 bar.  The temperature is reduced to 15ᵒC, calculate the new pressure given the volume of gas has reduced by a fifth.		  									     [9 marks]

5.  
A tapered pipe running full of oil, of density 885kg/m3 has a height difference of 420mm between the tapers.  The start of the taper has a diameter of 75mm and at the end the diameter is 25mm, assuming there are no frictional losses calculate the flow rate given the pressure difference is 3.5kPa.  [18 marks]



					       
THIS QUESTION HAS A MULTIPLE CHOICE ANSWER, WRITE DOWN ONE ANSWER ONLY ON YOUR ANSWER BOOKLET:
a. 4.51 m3/s            b.   0.00045m3/s            c. 0.04m3/s            d. 0.40m3/s





6. 
A composite panel of dimensions 800mm by 450mm is situated between an engine bay of temperature 62˚C and a passenger compartment of temperature 22˚C.  The composite consists of an inner layer of glass fibre weave of thickness 3mm and thermal conductivity 0.05W/mK and outer layers of epoxy resin of thickness 1.5mm and thermal conductivity 280 W/mK.  Calculate the steady heat flow from the engine bay to the passenger compartment.											[12 Marks]
 		
THIS QUESTION HAS A MULTIPLE CHOICE ANSWER, WRITE DOWN ONE ANSWER ONLY ON YOUR ANSWER BOOKLET:
          a.240.05W              b. 240.05kW                 c. 0.86W               d. 86kW


7.  
[image: ]L=100mm
X=?
400mm
250N

	Figure 3.
Figure 3 shows an experiment to determine the modulus of rigidity of a sample of material, 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, the experimental value of the modulus of rigidity of this material sample was found to be 44GN/m2.  Calculate the vertical deflection, x, of the sample.  	   [13 marks]

	    	

8.
A drive shaft has an annular cross section with an outer diameter of 150mm.  It is to be subjected to a torque of 1200Nm, given that the maximum shear stress must not exceed 65MN/m2, calculate the shaft inner diameter to 3dp.
			   [10 marks]
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