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[. A rigid horizontal bar is supported by a hinge at 4 and by two steel cables BD and CE, which
are of equal length L = 0.8 m, cross-sectional area 4 = 140 mm®, and £ =200 GPa. Please
calculate the stress in each cable due to a force of 40 kN, applied as shown in Figure 1. (20%)
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2. Please determine the reactions R, R, Ry, Ry, and Ry, of the cantilever structure as

shown in Figure 2. (20%)
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3. Please draw the shear and moment diagrams for the beam shown in Figure 3. (20%)
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4. The 200-kg glider B is being towed by airplane A4, which is flying horizontally with a constant
speed of 220 kim/h. The tow cable has a length 1 = 60 m and may be assumed to form a straight
line. The glider is gaining altitude and when @ reaches 15°, the angle is increasing at the
constant rate 0=5 deg/s. At the same time the tension in the tow cable is 1520 N for this
position. Please calculate the aerodynamic lift L and drag D acling on the glider.  (20%)
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5. The 1.2 kg slider is released {from rest in position A and slides without friction along the
vertical plane guide shown. Please determine (a) the speed vy of the slider as it passes position

B and (b) the maximum deflection & ofthe spring. (20%)
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