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Problem #1 (25 %)

Use the following matrices to answer the questions below:= 1 −23 −5 , = 2 4 3−6 8 −2 , = 2 −1 −1−1 2 −1−1 −1 2 .

a) Evaluate the product . (6)
b) Evaluate the sum + . (4)
c) Find the inverse of using the formula for the inverse of a 2x2

matrix (provide the formula for full credit). (8)
d) Use the duplicate column method to evaluate det(C) (7)

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



Problem #2 (25%)

The bucket and its contents shown has a total weight of 20 lb. It is supported by three cables DA,
DB, and DC.

(a) Identify the particle to be analyzed in this problem in order to solve for the forces in the
cables (2)

(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 DA, DB, and DC (3)

Notes: The x-coordinate of Point B is 1.5 ft.
You need to show all work to receive full credit.



Problem #3 (25 %)
The net aerodynamic force on an aircraft wing is known to be 1F (90i 1110k) kN 


, and this force

acts at the position A shown in the diagram below.  The weight of the wing is 2F ( 660k) kN 


, and

acts at the center of gravity. The center of gravity is located at gr (4.5i 8j) m 


.

a) Determine the moment of the

aerodynamic force 1F


about the origin O. (7)

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

c) Determine the moment of the force due

to gravity, 2F


, about the origin O. (7)

d) Replace the forces by a single resultant
force and couple at the origin O. and
express your answer in Cartesian vector
form (8)

Note: You need to show all work to receive full credit.
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Problem #4 (25%)

The structure shown is supported by a pin at A and a smooth roller at B. It is loaded by two
forces having magnitudes 5kN and 10 kN. The weight of the truss is negligible compared with
these two forces.

(a) Draw a complete free body diagram of the whole truss. 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 truss (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 B in kN. Express your answer in Cartesian vector

form. (6)

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


