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ME 270 – Fall 2005  
Exam 1  
October 4, 2005 

 
Circle your instructor’s name/lecture time: 
 
 Jones Nauman Murphy Li 
 MWF MWF TR MWF 
 (9:30) (11:30) (12:00) (2:30)  
 
INSTRUCTIONS 
Begin each problem in the space provided on the examination sheets. If additional 
space is required, use the yellow paper provided to you. 
 
Work on one side of each sheet only, with only one problem on a sheet.  
 
Each problem is worth 20 points and may be broken into multiple parts so that you 
will have ample opportunity to demonstrate your knowledge.  
 
Please remember that for you to obtain maximum credit for a problem, it must be 
clearly presented, i.e. 
 

• the coordinate system must be clearly identified. 
• where appropriate, free body diagrams must be drawn. These should be drawn 

separately from the given figures.  
• units must be clearly stated as part of the answer.  
• you must carefully delineate vector and scalar quantities.  

 
If the solution does not follow a logical thought process, it will be assumed in error.  
 
When handing in the test, please make sure that all sheets are in the correct 

sequential order and make sure that your name is at the top of every page that 

you wish to have graded.  
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 ME 270 - Fall 2005   
Exam 1  
PROBLEM NO. 1     
 
1A. If the PCI card weighs 0.8 lb. and the weight acts at the point indicated, calculate the 
moment it exerts about the origin (O). Write it in vector form.  (0 or 4 points) 
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1B. The coordinates of point A are (x = 0.114 m, y =  0.309 m, and z = 0.163 m). Express the 
force that the rope AB exerts on the frictionless slider in vector form if the tension in the rope, 
TAB = 357 N. (0 or 4 points). 
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1C. The positions of the Sun, Mercury, Earth, and Venus are known at a particular instant. The 

approximate distance from the Sun to Mercury is 57x106 km, from the Sun to Venus is 108x106 

km, and the distance from the Sun to the Earth is 150x106 km. Assuming that all the planets and 

the Sun lie in the x-y plane, θ = 20o, and φ = 40o, calculate the unit vector from Mercury to Earth. 

(0 or 4 points) 
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1D. Calculate the equivalent forces and moments at point A if FD = 800 N. (0 or 4 points). 
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1E.  A team of engineers is designing a hull for a new racing yacht and they want to determine 
the drag force exerted on the boat when water is moving past at a known velocity. To do so, a 
model of the proposed hull is placed in a test channel. Dynamometer readings indicate that the 
tension in cable AB, TAB, is 40 lb. and cable AE experiences a force of 60 lb. What is the 
component of TAB, in the direction of AE? (0 or 4 points).  
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ME 270 - Fall 2005  
Exam 1  
PROBLEM NO. 2 
    
Poles AB and EF are each 22 m tall and support a circus high wire. They are each held in their 
vertical positions by guy wires. The tension acting in the high wire suspended between the poles 
is 9 kN. Assume the weight of the wires can be neglected. The weight of each pole is 1 kN. Draw 
a complete free body diagram of pole AB, assuming that the point A is a ball-and-socket joint. 
Find the forces acting on guy wires BC and BD. (20 points).  
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ME 270 - Fall 2005  
Exam 1  
PROBLEM NO. 3 
    
 
Calculate the forces in links GN, SN, and SM. Indicate whether each one is in tension or 
compression. You may use any method you wish to solve the problem. (20 points). 
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