PHYS 122 EXAM II November 6, 2008
Prof. S. M. Bhagat

Name: — oLy Ton

(Sign in ink, print in pencil)

Notes
1) There are six (6) problems 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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Mass of electron m, =9x10 kg

Elementary Charge e=1.6x10"°C




Problem le

A conducting sphere of radius 2m is placed with its center at = 0 and carries a charge of
-100 uC. Calculate the E -field at r=1.9m and r=2.1m. (16)
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Problem 2a
Why is there a minus sign on the right side of the equations
AP= —F;e AS
AV=-EAS
where AP is change in potential energy and AV is change in potential. 2,2)
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Problem 2b

2
In order to place a charge Q on a capacitor C one has to put in % Joules of work. Where

does this energy go? Why? © (4)
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Problem 2¢

In the circuit shown which capacitor has i) the highest potential difference and ii) which
capacitor has the smallest charge? Why?
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Problem 3a

Discuss the physical bases of Kirchhoff’s Rules.

E’_‘.’_E_R_“—’Qf—. Cf%cw\ae of. PM—M&A t Al
cmM@,{M ,,at g p=E AO@ AVigg =~ 4 %A
$ huFad_coange i bmect
toop s B2z . o
TaweTiow RULE | Cutlewt i Jlou o S SvFe:
Change 1S ConsEtvac s ok javene

STz 2T .

(3-3)

Problem 3b

In the circuit shown, when you close the switch which resistor has i) the highest current and
ii) the lowest current? Why? 102 (10)
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Problem 4a

In a RC circuit, (seen below) the characteristic time is 7= RC. Why do both R and C appear
inI?
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. Problem 4b

Shown are two RC circuits.

If both switches are closed at the same time which capacitor potential will reach 5 volts first
ifi) ¢, =¢, =10V orii) &, =9,¢, =10V ? Why? (10)
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Problem 5

Two parallel plates have uniform E =100N/cp between them. Introduce a particle of
charge —g traveling at y=10*m/s %. What B field, magnitude and direction, would you

apply so that the particle goes through the plates undeflected. (16)
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Problem 6
a) A moving charge in a B field goes on a circular path. Why is its kinetic energy constant?
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b) What is the difference between a Coulomb E -field and a Non-Coulomb § -field? ®)
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Problem 6 (cont’d)

c) What is a Conservative Force? . o )
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d) How do mass () and charge (g) help you to discover the Gravitational field (G,),the
E -field and the B field? _ ©)



