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PHYS 122 EXAM 11 - November 7, 2008
Prof. S. M. Bhagat

Name:SDl“_/%zﬂ“

(Sign in ink, print in pencil)
Notes
Four(4)

1) There are sigififforoblems in this exam. Please make sure that your copy has all of
them.

2) Please show your work indicating clearly what formula you used and what the
symbols mean. Just writing the answer will not get you full credit. In stating vectors
give both magnitude and direction.

3) Write your answers on the sheets provided.

4) Do not forget to write the units.

5) Do not hesitate to ask for clarification at any time during the exam. You may buy a
formula at the cost of one point.

Take Care! God Bless You!
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k, =9x10° NCT Mo =477.x10‘7—TA—m
—Ox10-2F
& =9x10"F/
Mass of proton m, =1.6x10" kg

Mass of electron m, =9x107 kg
Elementary Charge e=1.6x10""C




Problem la
Write down Gauss’s Law for an § -field. %)
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Problem 1b

A hollow sphere of radius 5m is located with its center at 7= 0 and carries a charge of
100 uC. Using the equation of Problem la calculate the E -fields at = 4m and r= 5m
: . X 5 : "

(that is just outside the surface of the sphere). (20)
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Problem 2a

What is potential energy? (DO NOT WRITE mgh) (©)
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Problem2b

A capacitor consists of two plates each of area 2m” separated by Scm. i) If you put
charges of £20uC on the plates what is the potential difference between them? Why?
ii) If you put a conductor of thickness 2.5cm between the plates what is the potential

difference between the plates? Why? (20)
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Problem 3a

In the circuit shown which resistor will have i) the largest current and ii) the smallest
current when the switch is closed? (10)
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Problem 3b

Two circuits are shown. Both switches are closed at the same time, which capacitor
voltage will reach 1 volt first if i) &, = &, =2.5V and ii) &, =2.5,¢, =3V ? Why?
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Problem 4a

Shown are the paths of two particles in a mass spectrometer. Both have the same initial
velocityy =vp . For the B=—BZ. What is the sign of the charge on the particles? In

case i) both particles have same charge but different masses M, and M,. Where will the
larger mass land, at B or £,. Why? ii) In case the masses are equal but g, # g,, where

will the larger charge land? Why? “4,4,4)
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Problem 4b

A wire carrying a current of 10 amps is located on the y-axis. Calculate the B fields at

x=2m, z= -2m

x=-2m, z=2m
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