Copyright © 1983 Educational Testing Service.  All rights reserved.  Princeton, NJ 08541


For face-to-face teaching purposes, classroom teachers are permitted to reproduce only the questions from this green insert.





�


1983B1.  A box of uniform density weighing 100 newtons moves in a straight line with constant speed along a horizontal surface. The coefficient of sliding friction is 0.4 and a rope exerts a force F in the direction of motion as shown above.


a.    On the diagram below, draw and identify all the forces on the box.
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b.    Calculate the force F exerted by the rope that keeps the box moving with constant speed.
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c.    A horizontal force F', applied at a height 5/3 meters above the surface as shown in the diagram above, is just sufficient to cause the box to begin to tip forward about an axis through point P. The box is 1 meter wide and 2 meters high.   Calculate the force F’.
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1983B2.  A block of mass M is resting on a horizontal, frictionless table and is attached as shown above to a relaxed spring of spring constant k.   A second block of mass 2M and initial speed vo collides with and sticks to the first block  Develop expressions for the following quantities in terms of M, k, and vo 


a.    v, the speed of the blocks immediately after impact 


b.    x, the maximum distance the spring is compressed 


c.    T, the period of the subsequent simple harmonic motion
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1983B3.  The circuit shown above is constructed with two batteries and three resistors.  The connecting wires may be con�sidered to have negligible resistance.  The current I is 2 amperes.


a.    Calculate the resistance R.


b.    Calculate the current in the


	i. 6�ohm resistor


	i. 12�ohm resistor


c.    The potential at point X is 0 volts.  Calculate the electric potential at points B. C, and D in the circuit.


d.    Calculate the power supplied by the 20�volt battery.
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1983B4.  The p V�diagram above represents the states of an ideal gas during one cycle of operation of a reversible heat engine.  The cycle consists of the following four processes.


	Process 		Nature of Process


	AB 		Constant temperature ( Th = 500 K)


	BC		Adiabatic 


	CD		Constant temperature ( Tc = 200 K)  


	DA		Adiabatic


During process A B, the volume of the gas increases from Vo to 2Vo and the gas absorbs 1,000 joules of heat.


a.    The pressure at A is po.   Determine the pressure at B.


b.    Using the first law of thermodynamics, determine the work performed by or on the gas during the process A B.


c.    During the process AB, does the entropy of the gas increase, decrease, or remain unchanged? Justify your answer.


d.    Calculate the heat Qc given off by the gas in the process CD.


e.    During the full cycle ABCDA is the total work the gas performs on its surroundings positive, negative, or zero? Justify your answer.
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1983B5.  The concave mirror shown above has a focal length of 20 centimeters. An object 3 centimeter high is placed 15 centimeters in front of the mirror.


a.    Using at least two principal rays, locate the image on the diagram above.


b.    Is the image real or virtual?  Justify your answer.


c.    Calculate the distance of the image from the mirror.


d.    Calculate the height of the image.








1983B6.  An experiment is conducted to investigate the photoelectric effect. When light of frequency 1.0 x 1015 hertz is incident on a photocathode, electrons are emitted.  Current due to these electrons can be cut off with a 1.0�volt retarding potential. Light of frequency 1.5 x 1015 hertz produces a photoelectric current that can be cut off with a 3.0�volt retarding potential.


a.    Calculate an experimental value of Planck's constant based on these data.


b.    Calculate the work function of the photocathode.


c.    Will electrons be emitted from the photocathode when green light of wavelength 5.0 x 10�7 meter is incident on the photocathode? Justify your answer.
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