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(a) Express the force, F , in terms of i, j, and k components.'

(b) Determine the unit vector pointing from point-D to Doint-C-
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Note: Very little credit for correct answers without a clear explanation of

reasoning.

Question #2: Replace the three forces (2.5 kN, 1.5 kNJ and 3 kN) acting on the beam
by an equivalent force and couple moment acting at point-C. Use the x-y-z axes shown

"" "

below to express your final answer in terms of i J j J and k compo~ents.
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Note: Very little credit for correct answers without a clear explanation of

reasoning.

Question #3: The boom supports a 850 Ib weight and a couple
-+ "
M couple = -200(i) lb -ft. at point-F.

(a) Draw the free body diagram.
(b) Determine the tension in cables BC and DE. (Do not have to solve for reaction

forces at point-A).
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Note: Very little credit for correct answers without a clear explanation of

reasoning.

Question #4: , This cable goes under the
-+

pulley and is being pulled vertica11y at point-H by the force, F = 3 kN. A 200 kg mass
is attached to the cable G-K. The pulley has negligible mass and no friction.
(a) Show that the acceleration of 200 kg mass is equal to half the acceleration of point-

H (the end of the cable).
(b) Determine the tension in the cable G-K (i.e. the cable attached to the 200 kg mass).
(c) Determine the force in members DC, BC, and DB, and state if the members are in

tension or compression.

A 

cable is attached to point-C on the truss.
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Question #5: A 80 kg student lies against the cushion. The student and cushion
rotate about the z-axis at speed v = 3 mIs, which is changing at rate dv/dt = 2 m/s2. At

the instant shown, the student and cushion are- in the y-z plane. The student is not

sliding on the cushion.
(a) Draw the free body diagram for the student. Neglect the size of the student.
(b) Determine the x-component of the friction force exerted by the cushion on the

student.
(c) Determine the normal force exerted by the cushion on the student (i.e. the force

perpendicular to the plane of the cushion).
(d) Determine the y-component of the friction force exerted by the cushion on the

student.
(e) What is the minimum static coefficient of friction, ~s, needed to keep the student from

slipping on the cushion. .
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