陳振山教授  靜力學期中考 (2010)         學號:         姓名:        
When giving your final answers, make sure all the units are included. 
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Problem 1 Moment about a point and a line (15%)
The magnitude of the force F in the figure is 1000 lb. We wish to find the moment of F about point B and line BC.
(a) Write the vector form of F. (2%)

(b) Find the scalar component of the moment about point B. (7%)
(c) Find the scalar component of the moment about line BC. (6%)
Problem 2 Resultant of a coplanar force-couple system (15%)
[image: image6.emf]Four forces and a couple are applied to a rectangular plate as shown in the figure. We wish to simplify the force-couple system to a single force.

(a) Move all four forces to the center of the plate. Find the corresponding couples induced from this action. Moment is positive when counterclockwise. (4%)
(b) Find the magnitude and direction of the resultant force passing the center and the resultant couple. (3%)
(c) Now move the force-couple system to a location so that the force-couple system can be reduced to a single force. Assume that the line of action intercept the x-axis at 
[image: image10.emf]. Find 
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. (8%)  

[image: image7.emf]Problem 3 The wrench (30%)
Three forces are applied to a rigid body as shown in the figure. We wish to reduce the three forces to a wrench. 

(a) Write the three forces in vector forms. (3%)

(b) Move the three forces to the origin O. Find the three couples resulting from this action. (3%)
(c) Find the resultant force R passing point O and the resultant couple C in vector form. (4%) 

(d) Find the unit vector 
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 along the resultant force R. (3%)
(e) Divide the couple C into two components; one parallel to R and the other perpendicular to R. (7%)
(f) Find the coordinates (
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) on the xy-plane, at which the wrench intercept the xy-plane. (10%)
[image: image8.emf]Problem 4 Simple truss by joint method (20%)
The truss shown in the figure supports one side of a bridge; an identical truss supports the other side. Floor beams carry vehicle loads to the truss joints. A 2000 kg car is stopped on the bridge. 

(a) Draw a free body diagram of the plane truss showing the unknown support reactions and external forces. Recall that all external forces on an ideal truss must act on the joints. (3%)
(b) Find all the support reactions. (3%)
(c) Now use the joint method to calculate the force in each member of the truss. (12%)
(d) Make a table listing the magnitude of the force (with unit) in each member and identifying whether it is compression or tension. (2%)
Problem 5 Complex truss by section method (20%)
[image: image9.emf]A 3-kN sign is attached by means of short links to the signboard truss as shown in the figure. We wish to determine the internal forces in members CD, CE, EG, and FG.
(a) Find the support reaction at point B. (2%)
(b) Cut a section through members CD, DE, EF, and GF. From this cut you can find the forces in two of the members you need. (8%)
(c) Now cut another section to find the forces in other two members. (8%)  

(d) Make a table listing the magnitude of the force (with unit) in each member and identifying whether it is compression or tension. (2%)
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