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1. (20%) A force P is applied to a bent rod
ACD as shown. Determine the three
reactions at the supports.

2. (20%) Knowing that the radius of each 06m 06m
pulley is 150 mm and that &= 30°, -

determine the internal forces (axial force F,

shear force V, and bending moment M) at

the cross-sections .J and K.

3. (20%) Given the definitions of 7, (the
moment of inertia of an area 4 with respect
to an axis x) and J, (the polar moment of
inertia of an area 4 with respect to a point
0),

1= [y*dd y 4

J, = [rid4 1_
i

where y is the distance between d4 and

x-axis, and r is the distance between dA J b -

and the point O. Please derive the
following formula for a rectngle as shown.

(C is the center of gravity of the rectangle.)
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4. (20%) The two blocks shown start from
rest. Block A has mass 100 kg and block
B has mass 300 kg. The horizontal plane
and the pulley are frictionless, and the
pulley is assumed to be of negligible mass.
Determine the acceleration of each block
and the tension in each cord.

5. (20%) A 30-Ib slender rod AB is 5 ft long
and 1s pivoted about a point O which is 1 ft

fromend B. The other end is pressed
against a spring of constant £ = 1800 Ib/in.

unti] the spring is compressed 1 in. The

s
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rod is then in a horizontal position.  If the
rod is released from this position (and the
rod is free to rotate about O), determine its
angular velocity and the reaction at the
pivot O as the rod passes through a vertical

position.




