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1. Determine the maximum weight of the engine that can be supported without
exceeding a tension of 450 1b in chain AB and 480 Ib in chain AC.(10%)




2. The lug and box wrenches are used in combination to remove the lug nut
from the wheel hub. If the applied force on the end of the box wrench is F =
{4i — 12j + 2k} N, determine the magnitude of the moment of this force
about the y axis which is effective in unscrewing the lug nut. (10%)

. The sports car, having a mass of 1700 kg, is traveling horizontally along a 20
° banked track which is circular and has a radius of curvature of o= 100m.

If the coefficient of static friction between the tires and the road is (= 0.2,

determine the maximum constant speed at which the car can travel without
sliding up the slope. Neglect the size of the car. (10%)
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. The jeep has a weight of 25001b and an engine which transmits a power of
100 hp to all the wheels. Assuming the wheels do not slip on the ground,
determine the angle @ of the largest incline the jeep can climb at a constant

speed v =30 ft/s. (10%)

. The bus B has a weight of 15000 Ib and is traveling to the right at 5 ft/s.
Meanwhile a 3000-1b car A is traveling at 4 ft/s to the left. If the vehicles
crash head-on and become entangled, determine their common velocity just
after the collision. Assume that the vehicles are free to roll during collision.
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