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N.B.:  You will be graded on 5 problems, 20 points per problem.  Problems 1, 2, and 3 are mandatory
and will be graded.  Before turning in your exam, please make sure you have circled the two problems
you want to be graded out of problems 4, 5 and 6.



Problem 1 (20 points)
Given the system of linear algebraic equations:

2x + 3y - 5z = 1
4x - 2y + 8z = -2

 -7x + 6y + z = 0

a)  Write the system of equations in a matrix form AX = B. Identify X, A, and B. (3 points)
b)  Calculate det(A) using the method of cofactors by expanding along the third row. (6 points)
c)  Calculate Adj(A). (8 points)
d)  Determine A-1. (3 points)
e)  Use Cramer’s rule to solve the value of z. (5 points)



Problem 2 (20 points)
A flat belt is connecting pulleys A and B having radii 1” and 8”, respectively.  Pulley A is connected to
the shaft of an electric motor that rotates clockwise as shown in the figure.  
  If the maximum tension in the belt can’t exceed 600 lb and the coefficient of static friction between
the belt and the pulleys is 0.25, determine the maximum torque that can be transmitted to pulley B.

Note: You need to show all FBD’s required to solve the problem and all calculations to receive full
credit.



Problem 3 (20 points)

In the above figure, a distributed load is located on a platform. The platform is supported by a pin
connection on the left and a roller on the right. The platform itself has a total weight of 300 N which is
uniformly distributed between the floor of the platform (200 N) and the right wall (100 N), represented
by the thick black lines. A distributed load is placed on the beam, indicated by the shaded area in the
figure. The boundary of the curved section is a quarter circle (Quadrant). The weight per unit length is
indicated at two locations for the distributed load. 

In the follow questions, assume the origin is located at the pin connection on the left.

(a) Determine the total weight (resultant) and x-centroid, xc-load (line of action) of the distributed
load. (Ignore the platform for this calculation.) (15 points)

(b) Determine the force the system exerts on the roller. You need to include a FBD. (5 points)
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Problem 4 (20 points)
A 95-kg crate is held in place by three ropes as illustrated in the figure below. The system is in
equilibrium. Assume that T2 is horizontal and T1 is vertical.  For g = 9.807 m/s2:
 
(a) Draw two complete and separate free body diagrams: one for the crate and the other for the
intersection-point of the three ropes. (4 points)
(b) Write the equilibrium equations for each diagram. (4 points)
(c) Determine the tensions in cables T1, T2, and T3 (in N).   (9 points)
(d) Can the system support the crate if each one of the ropes would break when the tension reaches
1,500 N?  (3 points)



Problem 5 (20 points)
The weight G = 600 N hangs on three ropes. Find the forces in the ropes. The coordinates of the points
are (in cm): A(10; -10; 0), B(-20; -20; 0), C(0; 20; 0), D(0; 0; -20).  Express your answer in Cartesian
vector form.  
Note: You need to show all FBD’s required to solve the problem and all calculations to receive full
credit.



Problem 6 (20 points)
The bent pipe shown has a fixed support A at a vertical wall that coincides with plane xz. The pipe is
subjected to two forces: a 150 N force parallel to the z-axis, and a 200 N force parallel to the y-axis.

a) Draw a clear and neat free body diagram of the bent pipe. This FBD must be a figure that is
separate from the figure given below (6 points)

b) Determine the reactions at support A (8 points)
c) Express the reactions at support A in Cartesian vector form (6 points)

Note: Show all work and calculations






