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1. A 400-1b weight is attached at A as shown in Fig. 1. The constant of the spring BC is k =

250 Ib/in., and the spring is unstretched when 6 = 0. Determine the 8 position of equilibrium.
(25%)
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Fig. 1

2. The large window shown in Fig. 2 is opened using a hydraulic cylinder AB. If the cylinder
extends at a constant rate of 0.4 m/s, determine the angular velocity and angular acceleration
of the window at the instant 8 = 45°, (25%)
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Fig. 2

3. The ram R shown in Fig. 3 has a mass 400 kg and is released from rest 0.75 m from the top

of a spring, 4, that has a stiffness k4 = 12 kN/m. If a second spring B, having a stiffness ks
= 15 kN/m, is nested in 4, determine the maximum displacement of 4 needed to stop the

downward motion of the ram. The unstretched length of each spring is indicated in the Fig.
3. Neglect the mass of the springs. (25%)

Fig. 3
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4. A 100-Ib force acts as shown on a 300-Ib block placed on an inclined plane, as shown in
Fig. 4. The coefficients of static friction and kinetic friction between the block and the plane

are us = 0.3 and pi = 0.25, respectively. Determine whether the block is in equilibrium, and
find the value of the friction force. (25%)

Fig. 4



