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Problem #1 (25 %)

Given the system of linear equations:

3x + y + 2z = 3

2x – 5y + z = -5.5

-3x + 3y – 4z = 9

a) Write the above system of equations in the form AX = B, identifying each of the matrices A, X and

B. (3)

b) Calculate the determinant of matrix A using cofactor expansion along the second column. (8)

c) Determine the inverse of matrix A (i.e., A-1) using row-equivalent method. (8)

d) Solve for the system of equations using X = A-1B (6)

Note: No credit will be given to any numerical result unless ALL intermediate work is shown.



Problem #2 (25%)

A 20-kg cover for a roof opening is hinged at corners A and B. The roof forms an angle of 30°
with the horizontal, and the cover is maintained in a horizontal position by the brace CE.

(a) Draw the free body diagram (FBD) of the cover. (5)
(b) Express all the known and unknown forces in Cartesian vector form. (4)
(c) Determine the magnitude of the force exerted by the brace. (8)
(d) Determine the reactions at the hinges in Cartesian vector form. (8)

Assume that the hinge at A does not exert any axial thrust.
The two hinges are aligned; therefore the torque reactions at each hinge are zero.
g = 9.81 m/s2



Problem #3 (25 %)

A beam weighing 5 kN with a fixed support at A is subject to a distributed load as shown.

(1) Determine the resultant force of the distributed load. (8)
(2) Determine the location of the resultant force of the distributed load with respect to the support at

A. (8)
(3) Use results above to draw free-body diagram of the beam. (4)
(4) Determine the reactions at A. (5)



Problem #4 (25%)

The truss shown is supported at A by a smooth pin and at G by a smooth roller.
Determine:
a) using the method of joints, the force in lbs. in members DE and EF and state
whether the members are in tension or compression. (11)
b) using the method of sections, the force in lbs. in members GF, GD, and CD
and state whether they are in tension or compression. (11)
c) all zero-force members. (4)


