1. A 2-kg block is released from the top of a frictionless 30( incline that has a height of 1.0 m.  A spring, which an equilibrium length equal to half the length of the track and a force constant of 117.6 N/m, lies on the bottom part of the track. 

A. By how much is the spring compressed when the block reaches its lowest point?

B. If the block were very slowly lowered by hand until it reached its equilibrium position, by how much would the spring be compressed?  (If you notice that 117.6 = 12 ( 9.8, it might simplify your algebra.)
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2. An iron cylinder with a 1.00-cm radius and a 5.00-cm height is released from rest in a tube of water that stands 1.20 m high.  (Iron has a density 7.96 ( 103 kg/m3.) 

A. Determine the buoyant force on the cylinder.  

B. If the cylinder is subject to a drag force Fd=38900 r2v2 (where Fd is the force in newtons, r the radius in meters and v the speed in m/s), determine the terminal speed of the cylinder. 



3. A 2.0-kg box is pushed 6.0 m upward along a 37o incline by a 30.0 N force (as shown in the figure below).  If the box is moving at a constant velocity of 1.5 m/s: 

a) How much work does the 30.0-N force do?

b) How much work is done against friction?

c) What is the power delivered by the 30.0-N force?



4. A diameter of a horizontal pipe shrinks from 10.0 cm to 5.00 cm.  If the pressure of the water in the larger part is 1.40 ( 105 Pa and the pressure in the smaller part is 1.20 ( 105 Pa, what is the velocity of water in the smaller part?  How many liters of water flow past a point in the smaller part in a second?  (1 liter = 0.001 m3.)
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