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The Islamic University of Gaza 
Faculty of Engineering - Mechanical Engineering Department 

Dynamics EMEC 2306 
 

3rd  MidTerm Exam   Closed Book    24/3/2014 
 
Lecturer: Mohammad Abuhaiba, Ph.D., P.E.,    TA: Eng. Hanan Eshraim 
 
Problem #1: (10 points) 
It takes 16 s to raise a 1300-kg car and the supporting 300-kg hydraulic car-lift platform to a 
height of 2.4 m. Determine: 

a. The average output power delivered by the hydraulic pump to lift the system 
b. The average electric power required, knowing that the overall conversion efficiency 

from electric to mechanical power for the system is 80%. 
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Problem #2: (25 points) 

The system shown is in equilibrium when  = 0. Knowing that initially  = 90° and that block C is 
given a slight nudge when the system is in that position, determine the speed of the block as it 

passes through the equilibrium position  = 0. Neglect the weight of the rod. 

  
 

 

K = 8000 N/m 0.32 m 

0.10 m 

0.64 m 

10 kg 
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Problem #3: (20 points) 
A light train made of two cars travels at 72 km/h. Car A weighs 18000 kg, and car B weighs 
12000 kg. When the brakes are applied, a constant braking force of 20000 N is applied to each 
car. Determine: 

a. The time required for the train to stop after the brakes are applied 
b. The force in the coupling between the cars while the train is slowing down. 

 

 

 

72 km/h 

18000 kg 12000 kg 
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Problem #4 (Bonus): (10 points) 
A ball hits the ground at A with a velocity v0 of 16 ft/s at an angle of 60° with the horizontal. 
Knowing that e = 0.6 between the ball and the ground and that after rebounding the ball 
reaches point B with a horizontal velocity, determine: 

a. The distances h and d 
b. The velocity of the ball as it reaches B. 
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