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1981B1.  A 10�kilogram block is pushed along a rough horizontal surface by a constant horizontal force F as shown above.  At time t = 0, the velocity v of the block is 6.0 meters per second in the same direction as the force.  The coefficient of sliding friction is 0.2. Assume g = 10 meters per second squared.


a.    Calculate the force F necessary to keep the velocity constant.





The force is now changed to a Larger constant value F'.  The block accelerates so that its kinetic energy increases by 60 joules while it slides a distance of 4.0 meters.


b.	Calculate the force F'. 


c.    	Calculate the acceleration of the block.
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1981B2.  A massless spring is between a 1�kilogram mass and a 3�kilogram mass as shown above, but is not attached to either mass.   Both masses are on a horizontal frictionless table.   In an experiment, the 1�kilogram mass is held in place and the spring is compressed by pushing on the 3�kilogram mass.   The 3�kilogram mass is then released and moves off with a speed of 10 meters per second.


a.    Determine the minimum work needed to compress the spring in this experiment.





The spring is compressed again exactly as above, but this time both masses are released simultaneously.


b.    Determine the final velocity of each mass relative to the table after the masses are released.
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1981B3.  A small conducting sphere of mass 5 x 10�3 kilogram, attached to a string of length 0.2 meter, is at rest in a uniform electric field E, directed horizontally to the right as shown above.   There is a charge of 5x10�6 coulomb on the sphere.  The string makes an angle of 30° with the vertical.   Assume g = 10 meters per second squared.


a.    In the space below, draw and label all the forces acting on the sphere.
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b.    Calculate the tension in the string and the magnitude of the electric field.


c.    The string now breaks.  Describe the subsequent motion of the sphere and sketch on the following diagram the path of the sphere while in the electric field.
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1981B4.  A circuit consists of battery A of emf (A = 60 volts and Internal resistance rA = 3 ohms;  battery B of emf (B = 12 volts and internal resistance rB = 1 ohm; and four resistors connected as shown in the diagram above.


a.    Calculate the current In the 2�ohm resistor.


b.    Calculate the power dissapated In the 3�ohm resistor.


c.    Calculate the terminal voltage of battery B.





1981B5.  An object O is placed 18 centimeters from the center of a converging lens of focal length 6 centimeters as illustrated below:
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a.    On the illustration above, sketch a ray diagram to locate the Image. 


b.    Is the Image real or virtual? Explain your choice. 


c.    Using the lens equation, compute the distance of the image from the lens.





A second converging lens, also of focal length 6 centimeters is placed 6 centimeters to the right of the original lens as illustrated below.
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d.    On the illustration above, sketch a ray diagram to locate the final image that now will be formed. Clearly indicate the final image.


1981B6.  The Sun is 1.5 x 1011 meters from the Earth.   Energy from the Sun is received at the Earth's surface at the rate of 1.4 kilowatts per square meter.


a.    This energy flux from the Sun falls on a pond of water 100 square meters in area and 0.1 meter in depth.   Assume all of this energy heats the water.   Find the average temperature rise of the pond after 103 seconds.


b.    Determine the rate in kilograms per second at which the Sun's mass is being converted to energy.   The surface area of a sphere is 4(r2.


