
       NAME: ____________________________________ 

ME 270 – Spring 2012 

Examination No. 2 

Please review the following statement: 

I certify that I have not given unauthorized aid nor have I received aid in the completion of this exam. 

 

Signature: ______________________________________ 

INSTRUCTIONS 

Begin each problem in the space provided on the examination sheets.  If additional space is required, 

use the white lined 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. 

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. 

Instructor’s Name and Section:  

Section 1: J. Silvers 1:30 – 2:20 pm    Section 2: J. Jones 9:30 – 10:20 am 

 

 

Problem 1 __________   

Problem 2 __________   

Problem 3 __________   

Total  ______________  
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PROBLEM 1 (20 points) – Prob. 1 questions are all or  
nothing. 

PROBLEM 1A. (5 points)  

FIND:  A doorstop of angle θ is inserted with a horizontal force P.   

The coefficient of static friction for all surfaces is µs.   

Draw the free body diagram on the sketch provided.   

Write the equilibrium equations for the doorstop wedge in terms of P and the normal forces in 

the solution box below. (You do not need to solve the equations). 

 

  

            

 

 

 

 

 

 

PROBLEM 1B. (5 points) 

FIND:  Cone ABC shown has a weight W and a center of gravity  

of G.  Determine the relationship for the force P required  

to tip the cone (PT) and to slide the cone (PS) in terms of  

the cone weight (W) and the static coefficient of friction  

(µs) between the cone and the ground. 
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PROBLEM 1C. (5 points) 

FIND: Determine the area and the x-centroid of the shaded  

area shown.  Note, variables a and h are constant. 

 

 

 

 

 

 

 

 

 

 

PROBLEM 1D. (5 points) 

FIND: Determine the magnitude and location (measured  

from support B) of a single point equivalent for the  

distributed load shown. 

  

  

  

  A =                                                                                                                               (2 pts) 

x  =                                                                                             (3 pts)

 =                                                                                                                                    (3 pts) 

 

 
eq

F =                                                                                                        (2 pts)

                                                                                                               

Measured from support B (3 pts)x  =                                                        
                                                                                                                                  

                                                                                                                                

 

15 N/m 5 N/m 
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PROBLEM 2. (20 points) 

GIVEN: The truss below is in static equilibrium and supports two loads at joints c and d.  The truss is 

4 m high and 18 m long.  The length of each link across the bottom is 3 m.  

 

FIND: 

a) Identify all zero-force members (no explanation is required).  (3 pts) 

b)  Complete the overall free body diagram shown below and determine the reactions at a and g.  (5 

pts) 

c) Determine the forces in members ij, ic, and cd.  Indicate if the member is in tension or 

compression.   Include any necessary free body diagrams in your solution.  (12 pts) 

 

 

  

18 m 

4 m 
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PROBLEM 3.  (20 points) 

GIVEN:   A 500 N weight hangs from a cable 

attached to a frame.  The frame is 

connected to the wall by pin joints at A 

and B, and the pulley at D is frictionless, 

with a diameter of 0.05 m. 

FIND: 

a) Complete the three free body diagrams given below.   (8 pts) 

b) Determine the forces at pin C acting on link BC.  Give your answer in vector form.  (12 pts) 

 

          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Spring 2012 Exam 2 Solutions 

1A. s 2 2 s 1x
F  = 0 = P - μ N  cos θ - N  sin θ - μ N         

       s 2 2 1y
F  =  0 = μ N  sin θ - N  cos θ + N       

1B. TP  = W/4       S SP  = μ (W)  

1C. A = ha/3       

3
x = a

4  

1D.  
eq

F  = 90 N      x = 6.75 m  

2A. Zero-force members are: hb, dj, fl   
   

 

2B. FBD    yA  = 400 N    yG  = 300 N   

2C. cd y

3
T  = A  = 600 N    Tension

2  ijT  = -675 N     Compression   

       icT  = -100 N     Compression  

3A. FBDs 

3B. on BCC  = 1750 i - 850j N  

       

 

 


