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Problem #1 (25)

Consider the following matrices= 2 −1−5 3 = −7 7 0−9 −8 9−2 −2 6 = 2−31
Determine the following expressions. If an expression is not valid, STATE THE REASON.

(a) 2 + (4)
(b) det( ) and (5)
(c) (9)
(d) det( ) using the duplicate column method (6)
(e) (1)

Note: show all steps.



Problem #2 (25)

A pot is supported from A by three cables: AB, AC, and AD.  The maximum tension for cable AB
is 600 N.
(a) Identify the particle to be analyzed (1).
(b) Draw complete and separate Free-body diagram for the particle (5).
(c) Express all forces in Cartesian vector form (7).
(d) Write Equations-of-Equilibrium for the particle (9).
(e) Determine the magnitudes of tensions in AC and AD and the maximum weight of the pot (3).

Value                Unit

FAC =

FAD =

Wmax =

Free-body diagram:



Problem #3 (25)

The pipe assembly is subject to forces and couple moments as shown. The magnitude of couple
moment formed by F1 and - F1 is 30 Nm, F2 = –50i + 5j + 60k N, and F3 = 10i – 30j + 50k N.
(a) Determine the magnitude of moment of F3 about the pipe segment CD (5).
(b) Determine the magnitude of F1 (5)
(c) Replace the force-couple system by equivalent resultant force and couple moment at O. Express the

results in Cartesian vector form (15).

Value unit

(a) M3CD =

(b) F1 =

(c) FR =

CR =



Problem #4 (25)

Consider a boom, pictured at right, that is supporting two
vertical forces, = 700 N and = 275 N, from the
collars D and B, respectively.  Neglect the size of the
collars D and B and the thickness of the boom.

a. Draw a complete and separate FBD of the
boom. (5)

b. Write the equations of equilibrium for the boom.
(10)

c. Solve the equations to determine the unknown
reaction at A and the tension in the cable CB. (10)


