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Question 1.
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The above figure shows a “Caterham 7” type racing car. When empty of fuel and driver it carries a load of 300kg  on the front axle, and 250kg on the rear axle.
a) How far back from the front axle is the Centre of Gravity (CofG) of the empty car?  [7 marks]

b) For a race a 75kg driver sits with his CofG 3.2metres behind the front axle, and the fuel tank is filled with 40 litres of petrol, of Specific Gravity (SG) 0.72, and is positioned 0.2 metres behind the rear axle. What is the position of the C of G for the race?  [15 marks] 

      What is the load on the rear wheels? [7 marks]

c)    At the end of the race, the car will have 10 litres of fuel left. What will the new CofG be? [5 marks]



	


Foundation Engineering. Engineering Science. March 2012
Assignment: Centre of Gravity and Bending of Beams (continued)
Question 2.
A weightless rectangular beam 30mm wide and 100mm deep is simply supported over a span of 6 metres.

a) If the beam supports a single mass of 50kg at the mid point, what is the maximum bending moment? [10 marks]
b) What is the maximum stress in the beam? [10 marks]
c) Locate the position of the maximum stress point on the beam [10 marks]

Question 3. 
Large commercial aircraft such as Boeing 737 have their main wing, fuselage and tail structure made from Aluminium alloy.

Why do you think that this is? Consider the loads on the aircraft, and the relative density, strength and relative cost of the various metals available.


[10 marks]

Why not use very thin steel?






[5]

What disadvantages does aluminium have?




[5]

What would you use for the undercarriage leg and why?


[5]

What would you use for the wheel, and why?



[5]

What do you think is used in the engine and why?



[5]
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