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Problem #1 (25 %)

Given the system of linear equations:

3x - y + 3z = -1

5y - 2x + z = 2.5

2x + y – 3z = -7

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 row. (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%)

The assembly shown consists of an 80-mm rod AF that is welded to a cross consisting of four
200-mm arms. The assembly is supported by a ball-and-socket joint at F and by three short links,
each of which forms an angle of 45° with the vertical. For the loading shown:

(a) Draw the free body diagram of the assembly. (5)
(b) Express all the known and unknown forces in Cartesian vector form. (5)
(c) Determine the tension in each link. (8)
(d) Determine the reaction at F in Cartesian vector form. (7)



Problem #3 (25 %)

A beam weighing 500 lb 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 left support

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



Problem #4 (25%)

A Howe scissors roof truss is loaded as shown. Determine:
a) using the method of sections the force in members GI, HI, and HJ. (15)
b) using the method of joints the force in members JL and KL. (10)

Note: You need to draw all required FBD’s to receive credit.


