	PHY 105

Practice Test 3
	


1. A cooler has a diameter of 20 cm.  The water level is 35 cm above the bottom of the cooler.  The spout has a 1.1-cm diameter and is 2.0 cm above the cooler’s bottom. The cooler is open to the air at the top.  

a. What is the velocity of water flowing from the spout? 
b. Assuming a constant rate, how long would it take to fill a half-liter bottle? 
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2. A 1200-kg car is coasting down a 30( hill.  At a time when the car’s speed is 12 m/s, the driver applies the brakes.  The car stops after 100 m.   

a. What is the change in the car’s energy between the time the brakes are hit and the time the car stops?

b. Determine the force (tangent to the road) that is required.  Assume it is constant.

3. A spring of equilibrium length 10 cm and spring constant 50N/m sits on a stand 20 cm high.  A bead of mass 30 g is pushed down on the spring so that it compresses 2 cm and then is released. The bead moves along a frictionless wire until it flies off the end that is 50 cm above the ground.   

a. What is the speed of the bead as it leaves the wire?

b. What is the speed of the bead just before it hits the ground?  







4. A bubble of Rn gas with radius 0.8 cm is introduced on the floor of a 3-m deep pool.  Spherical objects experience a drag force that is given by the formula (Av2/4, where ( is the density of the fluid through which the object moves, A is the cross-sectional area and v is the speed.  Take the density of Rn gas to be 9.7 kg/m3.  (The cross sectional area of a sphere is πr2 and the volume of a sphere is 4 πr3/3.
A. What are the forces acting on the bubble?

B. What is the initial acceleration of the air bubble (when it is released)?

C. Calculate the speed of the rising bubble assuming it has reached its terminal velocity.   
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