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The right-angle boom supporting a 400-
kg cylinder, is supported by a ball-and-
socket at O, and by three cables AC
BD, and BD.

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

b) Express all the forces in the FBD
in Cartesian Vector Form (5)

c) Use the equations of equilibrium
to determine the components of
the reaction at O and magnitude
of the tension in each cable(15)

Note: You need to show work
You can use a calculator to solve
the equations of equilibrium
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Problem #1 (25)

Value                Unit

Ox =

Oy =

Oz =

TAC =

TBD =

TBE =

Free-body diagram:



Problem #2 (25)

For the beam shown, w1 = 40 kN/m,
w2=20 kN/m, and F= 50 kN, find:

a) The equivalent force of the
distributed loading only (12)

b) The location of the equivalent
force found in a) measured from
point O (6)

c) The reactions at the support O,
assuming it is a fixed support (7)

Note: Neglect the weight of the beam
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Value                Unit

a)

b)

c)



Problem #3 (25)

For the truss shown, m = 120 kg, find
(A)The support reactions (5)
(B) The forces in members EF, FD, AB, and AC, using

the method of joints (10)
(C) The forces in members EC, CD, and BD using the

method of sections (use only one section) (10)

NOTE: Draw a complete free body diagram for each
question and state whether the forces in each required
member is tension or compression

B

Value Unit

a)

Value              Unit (T or C)
b) FEF =

FFD =

FAB =

FAC =

Value Unit (T or C)
c) FEC =

FCD =

FBD =



Problem #4 (25)

Consider the three equations
x – 3y -2z = -2

-3x + 2y + 3z = 1
2x + 4y + z = 6

a) Write the equation Ax=b in matrix form where A is the associated coefficient
matrix and b is the solution matrix to the equations. (3)
b) Given the associated coefficient matrix A, find its determinant using cofactor
expansion along column #3. (6)
c) Determine A-1, the inverse of A, using only row operations. (10)
d) Using A-1, solve the system of equations, for the variables x, y, and z. (6)
Show all work.
Note: You need to show your work to receive credit.

a)

b) det(A) =

c)

A-1 =

d)
x =

y =

z =


