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Problem #1 (25 %)

Use the following matrices to answer the questions below:= 3−74 , = 2 2−5 −4 , = −3 2 14 1 −26 −1 7 .

a) Evaluate the product AtC. (4)
b) Evaluate the expression 5B – 3B. (5)
c) Evaluate the product AtA (1)
d) Find the inverse of B using the formula for the inverse of a 2x2

matrix (provide the formula for full credit). (8)
e) Use the duplicate column method to find det(C).  Show your work. (7)



Problem #2 (25%)

Cable AB is subjected to a tension of 700 N. The tensions in cables AC and AD are unknown,
and the value of the upward vertical force F is also unknown.

(a) Identify the particle to be analyzed in this problem in order to solve for       (2)
the tensions in the cables and the force F

(b) Draw a complete free body diagram showing the particle to be analyzed
and all the forces acting on it (5)

(c) Write the equations of equilibrium of the particle (15)
(d) Determine the magnitudes of the forces in the cables AC and AD, and         (3)

also the magnitude of the force F

Note: You need to show all work to receive full credit.



Problem #3 (25 %)

Consider the L-shaped structure in the figure below.  The structure lies in the yz-plane and is
attached to the ground at the origin O.  The force exerted at point A is known to be

 AF 170i 1420j 345k  N   


.  The force at point B has a magnitude of BF 230 N and acts

along a cable from B to the ground at the location shown.

a) Find the moment due to the force AF


about the origin O. (7)

b) What is the scalar component of the moment calculated in part a) about the z-axis? (3)

c) Find the moment of the force BF


about the origin O. (7)

d) Replace the forces by a single resultant force and a single couple at the origin O. (8)

Note: You need to show all work to receive full credit.



Problem #4 (25%)

The beam shown is supported by a pin at A and by a cable. The two ends of the cable support the
beam at two points, with the cable passing around the frictionless pulley at D. The beam is
loaded at C by a cylinder that weighs 80 lb. The weight of the beam is negligible.

(a) Draw a complete free body diagram of the whole beam. Clearly label all forces, known
and unknown, and show the coordinate system. (10)
(b) Write down the x- and y-force equilibrium equations for the beam. (6)
(c) Choose a convenient moment center and write down the moment equilibrium equation
about this point. (3)
(d) Solve for the reaction forces at A and for the tension T in the cable. Express your answer
for the reaction forces at A in Cartesian vector form. (6)

Note: You need to show all work to receive full credit.


