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Problem Points Score

1 25

2 25

3 25

4 25
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Problem #1 (25)

A uniform pipe cover of radius r =240 mm and weight 300 N is held in horizontal position by cable CD.
The rigid body equivalent of this system is shown to the right. The bearings are properly aligned; therefore
they transmit only force components. The bearing at A is a thrust bearing. The bearing at B is a journal
bearing, i.e., it can handle only loads perpendicular to the shaft AB:

a. Complete the Free body diagram for the rigid body in the picture given on the right (7)

b. Express each force labeled in Part (a) in Cartesian vector form. (4)

c. Express the moment of all the forces in Part (b) about Point B in Cartesian vector form. (6)

d. Using Part (b) and (c), write the scalar equations of equilibrium for the rigid body (6)

e. Solve for the magnitude of the tension in the cable CD, and the reactions at A and B (2)



Problem #2 (25)

An airplane wing has lift loading as shown above (the loading to the left of B is
constant and the loading to the right of B is a parabola).

PLEASE NOTE THAT IS MEASURED FROM B

(a) What is the total equivalent force because of the distributed load? (6)
(b) What is the location of the equivalent force as measured from B. (9)
(c) Assuming that A is a rigid support (i.e., two reaction forces and a reaction
moment), what are the two reaction forces and the reaction moment at A? (10)



Problem #3 (25)

The truss shown in the figure, supported by a pin at A and a roller at J, is subjected to three 8 kN
forces at C, E and H.

1. Find reaction forces at A and J. (3pts)

Determine the forces in the following members. Assume positive scalars for members in tension.
You must show FBD for each question.

2. AB and AC. (5pts)

3. BC and BD. (5pts)

4. DE, DF and CE.
(7pts)

5. CD. (3pts)

6. EF. (2pts)



Problem #4 (25)
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a) Express the system in matrix form (3)
b) Determine the solution using matrix inversion (12)
c) Calculate the determinant of matrix C: (10)
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Note No credit will be given to any numerical result unless ALL intermediate work is shown


