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Each problem is worth 20 points. You have 90 minutes to complete the exam. 

 

   Problem 1. A block of mass 1 kg starts at rest at point  
    A and slides to point C where it stops. Suppose that  
    the track has no friction between points A and B. (a)  
    Find the speed of the block at point B. (b)  What is the  
    work done by friction between the points B and C. (c)  
    Determine the coefficient of kinetic friction for the  
    track between the points B and C. (g = 10 m/s2) 

 

 

 

 

 

 

     

    Problem 2. A block of mass 2 kg sliding along a rough  
    horizontal surface is traveling at a speed 3 m/s when it  
    strikes a massless spring head-on and compresses it a  
    maximum distance 1 m. If the coefficient of kinetic  
    friction between the block and the surface is 0.2, find  
    the stiffness constant of the spring. (g = 10 m/s2) 

 

 

 

 

 

 



    Problem 3. A child in a boat throws a 10 kg package out  
    horizontally with a speed of 10 m/s. Supposing that the  
    boat is at rest, determine the velocity of the boat  just after  
    the child throws the package. The  masses of the child and  
    the boat are respectively 25 kg and 50 kg. 

 

 

 

 

 

 

 

 
     

 

 

    Problem 4. The platter of the hard drive of a computer rotates at 7200 revolutions per  
    minute. (a) What is the angular velocity of the platter? (b) If the reading head of the drive  
    is located 0.03 m from the rotation axis, what is the linear speed of the point on the platter  
    just below it? (c) What is the centripetal acceleration of this point? 

 

  

 

 

 

 

 

 

 

 

 



Problem 5. A particle is located at r = (3 i + 2 j + 4 k) m. A force F = (2 i + 3 j) N acts on it. 
Calculate the torque about the origin. 
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