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A pendulum consisting of a small heavy ball of mass m at the end of a string of length ℓ is released from a horizontal position. When the ball is at point P, the string forms an angle of 30” with the horizontal as shown above.

(a)
In the space below, draw a force diagram showing all of the forces acting on the ball at P. Identify each force clearly.

(b)
Determine the speed of the ball at P.

(c)
Determine the tension in the string when the ball is at P.

2.
Electrons of various nonrelativistic speeds are moving in a plane perpendicular to a uniform magnetic field B. Because of the magnetic force, the electrons move in circles of various radii. Show that the time required to travel around one complete circle is the same for all electrons, regardless of their speeds.

3.
An object 1 centimeter high is placed 4 centimeters away from a converging lens having a focal length of 
3 centimeters.

(a)
Sketch a principal ray diagram for this situation.

(b)
Find the location of the image by a numerical calculation.

(c)
Determine the size of the image.

4.
A parallel beam of monochromatic visible light enters your laboratory through a hole in the wall. You cannot investigate the source of light, though you have all the apparatus you wish for investigating the properties of the light beam. Describe how you could determine experimentally the number of photons per second entering the laboratory.
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5.
The diagram above shows some of the equipotentials in a plane perpendicular to two parallel charged metal cylinders. The potential of each line is labeled.

(a)
The left cylinder is charged positively. What is the sign of the charge on the other cylinder?

(b)
On the diagram above, sketch lines to describe the electric field produced by the charged cylinders.

(c)
Determine the potential difference, VA — VB, between points A and B.

(d)
How much work is done by the field if a charge of 0.50 coulomb is moved along a path from point A to point E and then to point D?

6.
One-tenth of a mole of an ideal monatomic gas undergoes a process described by the straight-line path AB shown in the p-V diagram below.
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 (a)
Show that the temperature of the gas is the same at points A and 1-3.

(b)
How much heat must be added to the gas during the process described by A 
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 B ?

(c)
What is the highest temperature of the gas during the process described by A 
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 B?

7.  
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A ski lift carries skiers along a 600-meter slope inclined at 30°. Each chair has a mass of 50 kilograms, and each rider has a mass of 70 kilograms. The skiers get off at the top of the hill, so the chairs are empty for the return trip. Under maximum load conditions six riders per minute arrive at the top. If 60 per cent of the energy supplied by the motor goes into overcoming friction, what average power must the motor supply?

END OF EXAMINATION
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