Fall 2006 UConn 121 ECE Final Exam
Instructions:  There are 10 problems on this test.  You must choose 8 problems to be graded.  Please indicate clearly which two problems you DO NOT want graded.
1.  A particle travels along the positive x – axis with a constant acceleration of (-3.00 m/s2).  At time t=0, its velocity is 30.0 m/s.

a)  How far does the particle go before turning around?

b)  At what time does it turn around?

c)  At what time does it return to its starting point?

d)  What is its velocity when it returns to the starting point?

2.  The fastest recorded pitch in a major-league baseball game was thrown by Nolan Ryan in 1974.  The pitch was clocked at 100.8 miles/hour.  If a pitch were thrown horizontally at this velocity, how far would the ball fall vertically by the time it reached home plate which is 60.0 ft away? 

3.  a)  State Newton’s Third Law of Motion.

b)  A car is traveling at 50.0 km/hr on a level highway.  If the coefficient of kinetic friction between the road and the tires on a rainy day is 0.100, what is the minimum distance it will take to stop the car (assuming it skids to a stop)?

c)  What is the stopping distance on a dry road where the coefficient of kinetic friction is 0.600?

4.  A satellite is in a circular orbit around an unknown planet.  The satellite has a speed of 1.70 x 104 m/s, and the radius of the orbit is 5.25 x 106 m.  A second satellite also has a circular orbit around the same planet with a  radius of 8.60 x 106 m.  What is the orbital speed of the second satellite?

5.  a)  State the Work – Kinetic Energy Theorem including the mathematical expression (the equation).

b)  A 47.0 gram golf ball is driven from the tee with an initial speed of 52.0 m/s and rises to a maximum height of 24.6 m.  Neglecting air resistance, use the Law of Conservation of Mechanical Energy to determine the ball’s kinetic energy at its highest point?

c)  What is the speed of the ball when it is 8.0 m below its highest point?

6.  A 5.00 gram object moving to the right at 20.0 cm/s makes an elastic, head-on, collision with a stationary, 10.0 gram object.  

a)  Find the  velocity of each object after the collision.

b)  Find the fraction of initial Kinetic Energy that is transferred into the 10.0 gram object.

7.  A person is riding a bicycle with wheels having an angular velocity of +20.0 rad/sec.  Then the brakes are applied and the bike is brought uniformly to a stop.  During the braking, the wheels turn through 15.92 revolutions.

a)  How much time does it take for the bike to come to rest?

b)  What is the angular acceleration of either wheel?

8.  A window washer is standing on a scaffold (long wooden board) that is supported by vertical ropes at each end.  The scaffold weighs 200 N and is 3.0 meters long.  What is the tension in each rope when the 700 N window washer stands 1.0 meters from the left end?

9.  A liquid (density =1.65 g/cm3) flows through two horizontal sections of tubing joined end to end.   The cross sectional area in the first section is 10.0 cm2, the flow speed is 275 cm/s and the pressure is 1.2 x 105 Pa.  If the cross-sectional area in the second section of pipe, is 2.5 cm2.  Calculate this section’s flow speed and pressure.
10.  If 2.0 moles of an ideal gas is confined to a 5.0 liter vessel at a pressure of 8.0 atm, what is the average kinetic energy of each molecule of this gas?

b)  If this gas is then allowed to expand to 20 liters, isothermally, what will be the new pressure of the gas?

c)  Draw a sketch of the PV graph depicting the change described in part b.

