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Please read the following directions carefully. 

● You must show all your work to get credit; you will not be given any points unless                 
you show the details of your work (this applies even if your final answer is correct).  

● Write neatly and clearly; unreadable answers will not be given any credit. If you need               
more writing space, use the backs of the question pages and put down the              
appropriate pointer marks. 

● Make sure that you include units in your results. Incomplete calculations will not be              
graded. 

● Turn off your mobile phones, and put away. No notebooks or textbooks are allowed              
to use during the exam. 

● You are not allowed to leave the class during the first 15 minutes, and last 15                
minutes. 

● Calculator is allowed to use. Calculator is assumed to be used only for simple              
arithmetics, other intentions will be considered as cheating. Everybody must use           
his/her own calculator. Do not exchange calculators during the exam! 

● There are 5 questions with multiple parts. Each question’s point value is written next              
to it. 

● Before you begin, please check all pages. 
● At the end of the exam, make sure that you turn in your exam paper to your proctor                  

by yourself! Do not give your exam paper to others! 
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QUESTIONS  

(Put your solutions under each question!) 
 
 

1. A 2000 kg car is driving at a constant         
speed over a hill, which is a circular        
dome of radius 240 m.  

a. Above what speed will the car      
leave the road at the top of the        
hill?  

b. What is the force applied by the       
road on the car if its speed is 45         
m/s. Take g=9.8 m/s2. 
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2. A block of mass m= 2 kg is released from rest on a frictionless incline of 
angle Θ=30o as given in the figure. Below the block is a spring that can be 
compressed 2.0 cm  by a force of  270 N. The block momentarily stops 
when it compresses the spring by 5.5 cm. Take g=9.8m/s2. 

 

i. How far does the block move down the 
incline from its rest position to this stopping 
point ? 

ii.  What is the speed of the block just as it 
touches the spring? 
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3. A 4.0 kg object sliding on a frictionless surface explodes into two 2.0 kg              
parts: 3.0 m/s, due north, and 5.0 m/s, 30° north of east. What is the original                
speed of the object? 
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4. Diameter of a disk is 40.0 cm and its mass is 1.5 kg. It starts from rest and                   

rotates with a constant angular acceleration of 3 rad/s2. At the instant the             

disk has completed its second revolution, compute the radial acceleration,          

tangential acceleration and resultant acceleration of a point on the disk. What            

is the linear velocity of the disk at that point? Calculate the rotational kinetic              

energy of the rotating disk. (the rotation axis is passing through the center of              

the mass of the disk. Idisk= m ) (Show the direction of all accelerations on     2
1 r2         

the circular path.) 
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5. The string wrapped around the cylinder in       
Figure is held by a hand that is accelerated         
upward so that the center of mass of the         
cylinder does not move. Find (a) the tension in         
the string, (b) the angular acceleration of the        
cylinder, and (c) the acceleration of the hand. 

Icylinder=½ MR2 
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