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Problem 1 (20 points)
The engine hoist is used to support the 200-kg engine.

(a) Draw a separate and complete free body diagram of member GAC; (3)
(b) Determine the force acting in the hydraulic cylinder AB; (7)
(c) Determine the horizontal and vertical components of force at the pin C on GAC; (4)
(d) Determine the reactions at the fixed support D. (6)

Free-body diagram:

Value                Unit

FAB =

Cx =

Cy =

Dx =

Dy =

MD =



Problem 2 (20 points)

Part 1: Consider the following linear system of equations.3 − 2 + 48 + 29 + 4 + 2 ===−135
(a) Write the system of equations in matrix form, = , and identify A, X, and B. (3)

(b) Determine the classical adjoint of the matrix A; that is, compute adj( ). (10)

(c) Find the inverse of A using the adjoint-matrix method. (3)

Part 2: Use Cramer’s rule to solve for the unknown in the following linear system; note that β is an
arbitrary parameter. (4)1 23 0 45 0 6 = 78−2

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

(b) =

(c)=

Z =



Problem 3 (20 points)

Three blocks A, C and E are connected by two ropes R1 and R2, as shown in the figure below. The first
rope passes over a smooth peg (frictionless) at B and connects blocks A and C.  The second rope
passes over a peg at D and connects blocks C and E. The friction coefficients between the pegs and the
ropes are 0.25. Block A has a weight of 300 N and rests on a surface making an angle of 40o with the
horizontal.  Block C has a weight of 500 N and rests on a horizontal surface.  The coefficients of
friction between blocks A and C and the supporting surfaces are equal to 0.33. Block E has a weight
WE that is leading to an impending downward motion.

1. What is the tension in rope R1 when block A is in a condition of impending motion?
2. Verify that block A will not tip.
3. What is the tension in rope R2 between block C and peg D?
4. Verify that block C will not tip.
5. What is the weight WE of block E?

Note: You need to draw all required FBD’s for this problem

1. -

2. -

3. -

4. –

5. -



Problem 4 (20 points)

The magnitudes of F1 and F2 are F1 = 500 lb and F2 = 700 lb, respectively.  For F1,  = 70° and  =
135°.  For F2 = -45° and  = 60°.  Determine:

(a) The vector form of the resultant R of F1 and F2 (8)
(b) The magnitude of the resultant R (2)
(c) The direction cosines of the resultant (6)
(d) The angle between F1 and F2 (4)

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

Value Unit
(a) R =

(b) R =

(c) cos =

cos=

cos=

(d)  =



Problem 5 (20 points)

A boom DA, supporting a load of 250 lb., is held in place by two cables AB and
AC as shown.

a) Draw a complete and separate FBD of the particle (4)
b) Express all the forces in the FBD in Cartesian Vector Form (4)
c) Write the equations of equilibrium for that particle (6)
d) Solve the equations and determine the tension force in cables AB and AC as well

as the force in boom DA. (6)

Free-body diagram:

Value                Unit

TAB =

TAC =

FDA =



Problem 6 (20 points)

For the truss shown, find
(a) The zero-force members, if any (2)
(b) The support reactions (4)
(c) The forces in members FE, FG, EH, and ED

using the method of joints (6)
(d) The forces in members DC, HC, and HI using

the method of sections (use only one section) (8)

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

a)

b)

c) Value              Unit (T or C)

FFE =

FFG =

FEH =

FED =

d) Value              Unit (T or C)

FDC =

FHC =

FHI=


