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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.

 Answers not clearly written in the provided boxes will not be considered.



(a)
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Problem 1 (20 points)

You are given that the force in the member DC is compressive and of magnitude 100 lb.

(a) How many two force members are there in this system? Is it a truss, a frame or a
machine? (3)
(b) Draw a FBD of the member BD. Find the support reactions at B and the magnitude
of p. (8)
(Note that p is the maximum value of the distributed load per unit length, in units of
lb/ft)
(c) Draw a FBD of the member AC. If w = 5 lb/ft, what are the support reactions at A?
(Note that A is a fixed support) (9)
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Problem 2 (20 points)

Consider the following linear equations.
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1. Write the equations in a matrix form as AX=B. (1)

2. Determine the cofactors of all the entries of A and hence write down the cofactor matrix. (10)

3. Evaluate adjoint of A, adj(A). (2)

4. Find the inverse matrix of A, A-1, using the adjoint method. (3)

5. Solve the equations for x2 using Cramer’s rule. (4)



1)

2)

Problem 3 (20 points)

A rope attached to a 35 lb. crate B
passes around two fixed pegs (D and
E) as shown below. The 45 lb. crate A
is attached to a wall by a second cord.
The coefficient of friction
 between the two crates A and B is 0.25;
 Between crate B and the floor is 0.25;
 Between the rope and the pegs is 0.20;

Determine:
1) Tension (units: lbs.) in the rope

attaching Crate A to the wall (4)
2) The smallest force P (units: lbs.) that

must be used to cause motion. (16)

Note: To receive full credit: The FBD diagrams should be clearly drawn for the 1) Crate A; 2) Crate
B; 3) Peg D; 3) Peg E; All necessary angles and force directions/names should also be clearly marked
on those FBDs. The direction of impending motion should also be clearly indicated.
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Problem 4 (20 points)

Three forces are applied on a particle as shown in the figure.

1. Express forces F1, F2 and F3 in Cartesian
vector form. (9)

2. Find the resultant force FR in Cartesian
vector form. (2)

3. Find the magnitude of the resultant force.
(2)

4. Find the scalar component of the resultant
force along OC. (4)

5. Determine the angle in degrees between OC
and FR. (3)
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Problem 5 (20 points)

A vertical cable is attached to a 150 lb. load as shown.  Three more cables AC, BC, and CD are used to
support that load and are connected at C.

a. Identify the particle to be analyzed (2)
b. Draw a complete and separate FBD for the particle identified (3)
c. Express all the forces shown on your FBD in Cartesian Vector form (3)
d. Write down the equations of equilibrium for that particle (3)
e. Solve the equations of equilibrium to find the tension in cables AC, BC, and CD in lb. (9)

Note: You need to show your work and you can use your calculator for part e.
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Problem 6 (20 points)

The truss shown is supported by two smooth pins at E and F and supporting an external load of 50 kN
at A.

a. Using the method of joints determine the force in members AB, AJ, HJ and BJ in kN and state whether
they are under tension or compression (8)

b. Using the method of sections determine the magnitude of the force in members GH, CG, and CD in kN
and state whether each member is under tension or compression. (12)

Note: To receive credit, all needed FBD’s should be drawn separately.


