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Problem #1 (25)

Consider the following four matrices A, B, C, and D,
3 3 1 4 0

2 4 5 4 1
A 0 3 2 ,  B =   , C = 2    5 , and D =

1 3 2 2 3
3 5 1 3 1

   
                          

Determine the following:
a) BA (8)
b) 3C – 2Bt (5)
c) C + D (2)
d) Det(A) using the duplicate column method (5)
e) D-1 (5)

Note: You need to show your work to receive credit.



Problem #2 (25)

A transmission tower is held by three cables attached to a pin at A and anchored by bolts at B, C,
and D. If an upward vertical force of 2100 lb. was exerted by the tower on the pin at A:

a) Draw a complete and separate FBD of the particle in this problem (5)
b) Express all forces in your FBD in Cartesian Vector Form (12)
c) Write down the equations of equilibrium (5)
d) Solve the equations of equilibrium to determine the tension in each cable (3)



Problem #3 (25)

A force F is apllied at point C of the bent bar shown below. The magnitude of the force is 120
lb. Leg OA is in the x-z plane. Leg AB is parallel to the y-axis, and leg BC is vertically up
parallel to the z-axis.

1. Express the force F in a Cartesian vector form. (4)
2. Determine the moment of the force about point O. Express the moment in a

Cartesian vector form. (6)
3. Determine the scalar component of the moment  about the line OA. (5)
4. Express the moment along the line OA in Cartesian vector form (5)
5. Determine the  vector component of the moment orthogonal to line OA. (5)



Problem #4 (25)

A beam ABCD is loaded and supported as shown below. The support at A is a frictionless pin.
The cable BED passes over a frictionless pulley at E. The beam has a uniform cross section and a
mass of 20 kg located at B. The force F has a magnitude of 500 N.

1. Draw a complete free body diagram of the beam (separate from the figure
below). Clearly label all forces acting on the beam. (10)

2. Write down the force equilibrium equations for the beam. (6)
3. Determine the tension in the cable. (4)
4. Determine the reaction forces at A. Express the reaction at A in a Cartesian

vector form. (5)


