[image: ]

EXAMINATIONS 2018 / 2019	
ARHOLIADAU  2018  / 2019

	FACULTY OF:   Architecture, Computing & Engineering




	NAME OF COURSE/PROGRAMME:

	HND/BSc Engineering Programmes

	
YEAR OR LEVEL:

	
Level 4

	NAME OF MODULE/UNIT/EXAM PAPER:

	Engineering Science 1



	MODULE NO:

	M4X02192

	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 a 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. The mass of the rotating parts.	Given the radius of 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. Children use a playground swing similar to the one show in in figure 3.
Given that the maximum displacement of the swing from its rest point is 1750mm and that is has a frequency of 0.65Hz.  Calculate:
a. the angular velocity of the swing.     [4 marks]
[bookmark: _GoBack]b. the periodic time of the motion of the swing.                                                                                                                                       [2 marks]
Given that the force exerted on the swing cannot exceed 10kN calculate the maximum mass that the swing can take.                [4 marks]

		   Figure 3: Nest swing[image: ]
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