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Problem 1 (6+12+4 points)

A homogeneous square box of side a and weight W is initially at rest on a
frictionless horizontal plane. A force acting at the bottom right corner B lifts
the box to an angle θ with the horizontal plane, as shown in the figure.
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(a) Draw the free-body diagram of the box in the rotated configuration as-
suming that it is in equilibrium.

(b) Find the force FB acting at B as a function of the angle θ.

(c) To check the accuracy of the formula derived in part (b), examine the
value of FB for θ = 0+ (that is, just as the right side of the box is lifted
from the plane) and θ = π/4. Are they consistent with your intuition?
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Problem 2 (6+12+3 points)

A three-dimensional massless solid is kept in place by a ball-socket support
at point A and three rigid links at points B, D, and E, and is subject to an
external force F and an external moment M , as in the figure below.
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(a) Draw the free body diagram of the solid.

(b) Determine all the reactions.

(c) Given the external load, which of the three rigid links would be possible
to replace with inextensible cables?
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Problem 3 (3+3+6+9 points)

Consider the simply-supported two-dimensional truss shown in the figure be-
low.
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(a) Argue that the truss is statically determinate.

(b) Determine the external reactions at points A and B.

(c) Determine the forces of members IJ and GJ, and state explicitly if they
are in tension or compression.

(d) Determine the forces of members CE, EF, and EG, and state explicitly if
they are in tension or compression.
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