GEN ENG 205-2

Engineering Analysis 2: Statics and Dynamics

Final Exam

12 noon – 2 pm, Thursday March 17, 2005

Instructions:

1. Exam has five (5) problems, all problems weighted equally.

2. State any assumptions you make in answering the problems.

3. Significant partial credit will be awarded for: free body diagrams, all work shown, neatness and conciseness, outlined solution strategy.

4. Mark your final answer.

5. You may attach additional paper for lengthy solutions, if necessary.

6. You may use a calculator, but not a laptop or other computer.

Name: _________________________________________________________________

Instructor: ______________________________________________________________

Problem 1:
________

Problem 2:
________

Problem 3:
________

Problem 4:
________

Problem 5:
________

TOTAL
___________

Problem 1:  (10 points)
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A projectile is launched at vo = 10 m/s from

the upper surface an angle of  = 35 degrees.  

The projectile will easily clear the 8 meter 

ledge.  Determine the range R, the total 

horizontal distance the projectile will travel. 

 

Problem 2:  (10 points)

The two objects shown in the sketch to the right are connected by a rope. Object 1 has a mass of 10 kg and Object 2 has a mass of 5 kg.  The objects are released from rest.  All surfaces are frictionless.
a) 
Find the acceleration vector of Object 2 just after release.

b) 
Find the velocity of Object 2 two seconds after release and the total distance it has traveled in this time.

Problem 3:  (10 points)
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Problem 4:  (10 points)


Bars AC and BC are both 0.7 m long.

There is a pin support at A and a roller at B.  

The spring has an unstretched length of 0.2 m.  

The 100 N weight is hanging from the midpoint 

of bar BC. (Ignore the weight of the bars and spring).

What is the spring constant?

Problem 5:  (10 points)








30˚





30˚





2





1





 





8 m





vo











The movement of the 100 lb slider at A is restricted to the smooth, quarter-circular bar in the x-y plane.  The rope passes from the slider at A, through a pulley at B, and has a tension magnitude of 100 lb at the time of analysis.  The velocity of the slider is 5 ft per second at the time of analysis.  





Determine the tangential and normal acceleration of the slider.
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Three steel rods (E = 200 GPa) AB, CD, and EF support a 36-kN load P, applied at the midspan of BED.  BED is a rigid member and does not deform or rotate.  Pin connections at B, E, and D.  The supports at A, C, and F are pin supports and do not move.  Lengths and x-section areas:


AB:   A = 200 mm2	L = 500 mm


CD:   A = 200 mm2	L = 500 mm


EF:    A = 625 mm2 	L = 400 mm


The whole arrangement is symmetric about the axis of EF (thus the internal force in AB and CD will be equal).





Find the change in length of EF and the stress in each steel rod.
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