Principle of Engineering Quiz #2
12/1/2004

Topic area: Mechanics. Answer all the questions and full mark is 100.
1. 
In the match of Real Madrid vs. Barcelona (皇馬 對 巴塞隆那), E’To and Ronaldino who are the forward 前鋒 of Barcelona were forcing the ball to the direction of defense area of Real Madrid. David Beckham is the midfield defense 防守中場 of Real Madrid and tried to stop their ball. Three men and the ball stick together. However, David Beckham is not strong enough to defend the powerful offense攻勢. Carlos, the wingback翼衛of Real Madrid was going to help Beckham to resist抵抗 their powerful offense as shown in figure Q1.

i. Determine the resultant force of the powerful offense (E’To and Ronaldino).
(8 marks)

ii. Determine the resultant force after Beckham joined in. (E’To, Ronaldino and Beckham).
(7 marks)

iii. Determine the least force vector that Carlos had to apply so that can resist the powerful offense.


(5 marks)
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2.  
Figure Q2 shows a car “Mazda 626” starts from rest with a uniform acceleration of 0.6m/s2. 4 second later a car “Porsche” starts from the same point and follows the same path with a uniform acceleration of 0.9 m/s2. How far (S) will both cars have traveled when Porsche passes Mazda 626? 
(20 marks)
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3.
The fixed crane shown in figureQ3 is attached at its support by a pin joint at A and a rolling connection at B. The weight of jib is 100kg and is lifting the 900kg gas bottles as shown. 

a. Write down the 3 equilibrium conditions (forces and moment, no need to calculate).
(10 marks)

b. Draw the free body diagram of the jib when it is in equilibrium.
(10 marks)

c. Based on (a) and (b), calculate the reaction forces at A and B.
(10 marks)
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4. 
a. State the law of conservation of momentum. 
(5 marks)

b.
Figure Q4a shows a football is kicked at the same direction to a football player “zidane” who is moving on a smooth surface with velocity 0.1m/s. The masses of the football and zidane are 0.2kg and 70kg respectively. Both of them are stuck together as shown in figure Q4b and they move at a velocity of 0.2m/s with the same direction before. It is assume that there is no external force acting. By using the law of conservation of momentum, determine

i. the initial velocity ub of the football 
(7 marks)

ii. and the kinetic energy before and after the collision (K.E = 0.5mv2).
(8 marks)
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