GEN ENG 205-2

Engineering Analysis 2: Statics and Dynamics

Final Exam

12-2 PM, Wednesday 3/15/06

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
___________

[image: image1]Problem 1:  (10 points)

Members AB and BC are made of steel (E=29(106 psi) with cross-sectional areas of 0.80 in2 and 0.64 in2, respectively. For the loading shown, determine the elongation of:  (a) member AB, (b) member BC. 

Problem 2:  (10 points)
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The slider is released from rest when its lower end is at point A, as shown.  The lower end of the spring is fixed so that the spring compresses after the lower end of the slider reaches point B.  The spring constant is 15 N/cm and the mass of the slider is 5 kg.  

a) How long does it take for the lower end of the slider to reach point B?

b) [image: image3.png]


How fast will the slider be moving when the spring has been compressed by 2 cm?
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Problem 3:  (10 points)

Consider the 20-kg cylindrical piñata suspended by cables attached to three vertical 2-m posts.  Point A is at (0, 1.2, 0) m.  

a) Determine the tensions in the 3 cables.

b) Determine the moment about the base E due to the force exerted on the post BE by the cable AB.

Problem 4:  (10 points)
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A person of mass M is riding on a roller coaster that follows the path shown in the diagram to the right. The roller coaster first goes through a loop and then over a hill. This motion can be analyzed as a series of circular segments. The loop has a radius of curvature of 4 m at the top (A), and a radius of curvature of 12 m at the bottom (B).  The hill (C) has a radius of curvature of 10 m.  Consider the car to have a constant velocity of 5 m/s at A, and 15 m/s at B and C.

a) 
Draw free-body diagrams for the rider at positions A, B, and C.  In addition to the forces, also indicate the direction of acceleration on each free-body diagram.

b) 
Find the normal force experienced by the rider at positions A and B. 

c) 
Find the force required to keep the rider in the car at point C.

Problem 5:  (10 points)

A particle is projected from from point A through a tube with dimensions shown. Initially, the particle is at rest.  The tube has a straight portion of length 4m and a curved quarter-circle (90o) of radius 1m. The acceleration is a constant 4 m/s2 while in the tube. Upon leaving the tube in the y-direction at C the particle experiences an acceleration of –4 j m/s2. All motion takes place in a horizontal plane, so gravity is not an issue.

a) 
Find the velocity and accelerations at points B & C along the circular segment. 

b) 
What is the maximum value of y that the particle attains after leaving the tube? 
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