Physics 50 problem set for review of chapters 8, 9, 10
1. Three identical pucks on a horizontal air table have repelling magnets.  You hold them together initially and then release them from rest simultaneously. One puck moves due west. What are the direction of the other two, relative to the vector that points due east?
2. A 5.00 gram bullet is shot through a 1.00 kg block of wood that is suspended on a 2.00 m long string. The center of mass of the block rises a distance of 0.450 cm after the bullet passes through it. Find the speed of the bullet as it emerges from the block, if the initial speed was 450.0 m/s.

3. A 0.150 kg frame is suspended from the ceiling. It is hung from a spring, which stretches 0.0500 m. A 0.200 kg lump of putty is dropped from rest onto the frame from a height of 30.0 cm. Find the maximum downward displacement of the frame from its initial position (when it was already stretched by 0.0500 m.)
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4. The pulley shown here has a radius of 0.160 m and a moment of inertia of 0.480 kg.m2 . the rope does not slip on the pulley. Use conservation of energy to find the speed of the 4.00 kg mass just before it hits the floor. 
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5. The pulley in this figure has radius R and moment of inertia I. The rope does not slip over the pulley and the pulley spins on a frictionless axle. The coefficient of friction between block A and the tabletop is . The system is released from rest and block B descends. Block A has mass ma and block b has mass mb. Use energy methods to calculate the speed that block B has as a function of distance d that it has descended. Your answer should be in terms of g, , and the other variables in the problem.
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6. A sphere consists of a solid wooden ball covered with a thin lead foil. The wooden ball has a density of 800.0 kg/m3 and a radius of 0.200 m. The lead foil has mass of 20 kg per square meter. Calculate the moment of inertia of this sphere about an axis through its center.
7. A solid uniform ball rolls up a hill without slipping, as shown in this figure. At the top of the hill it is moving horizontally and then goes off the cliff. A) how far from the foot of the cliff does the ball land? How fast is it going just before it hits the ground? B) when the balls lands, it has a greater translational speed than when it was at the bottom of the hill. Does this mean that the ball gained energy? Explain what is going on here.
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8. A solid uniform spherical boulder starts from rest and rolls down a 50.0 m high hill. The top half of the hill is rough enough to cause the boulder to roll without slipping. The lower half is icy and the boulder slides without rolling because there is no friction. What is the translational speed of the boulder when it reaches the bottom of the hill?
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9. An experimental bicycle wheel is placed on a test stand so that it may rotate freely on its axle. If a constant net torque of 5.00 Nm is applied to the wheel for  2.00 seconds, the angular speed increases from 0 to 100.0 rev/min. When the external torque is removed, the wheel slowly stops spinning after 125 sec. Find a) the moment of inertia of the wheel, b) the friction torque that slows the wheel down, and c) the total number of revolutions in the 125 second time interval. 
10. A 5.00-kg ball is dropped from a height of 12.0m above one end of a uniform bar that pivots at its center. The bar has mass 8.00kg and is 4.00m in length. At the other end of the bar sits another 5.00-kg ball, unattached to the bar. The dropped ball sticks to the bar after the collision. How high will the other ball go after the collision? 

11. A 500.0-gram bird is flying horizontally at 2.25 m/s , not paying much attention, when it suddenly flies into a stationary vertical bar, hitting it 25.0 cm below the top. The bar is uniform, 0.750 m long, has a mass of 1.50 kg , and is hinged at its base. The collision stuns the bird so that it just drops to the ground afterward (but soon recovers to fly happily away). a) What is the angular velocity of the bar just after it is hit by the bird?  b) What is the angular velocity of the bar just as it reaches the ground?
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ANSWERS:
1. Theta 2 and theta 3 both equal 60 degrees

2.   380m/s

3.   0.232 m

4.   2. 8 m/s

5.     
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6.    0.70  kg.m2
7.      28 m/s. some rotational KE went into translational KE

8.  29 m/s

9.   a) I = 0.955   kg.m2   b) 104 rev

10.   1.87 m
11. a) 2.0 rad/sec,   b) 6.57 rad/sec.
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