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‘Physics 211 Final Exam

~ January 81, 2005

Your name:

f_ID nimnber:

Time given: 120 minutes

Please provide your reasoning for each step of your solution (providing an answer

without a solution is not enough)
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_ Problem 1
A couductmg sphere of radxus R carries total positive electric cha,rge () and s com-
centric with- msulatmg umformly charged shell with the internal and external radi sgual
to 2R and 3R, as shown on the Fl?‘l]l'e 1. The total electrlc charge carried by the shell =
equal to 2. 1) Find the electric field as a function of the distance from the origm O ==
the regions 1,2,3 and 4 (see the Figure .. .
2) Find the electric potential at the pomt P IOCated on the inner surface of the shell
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An electric circuit 3 bateries with the voltages AV =
and AV; = 8V and 3 Ry = 2 and Rg = 81, as shown «

2. Find the 1 of the resistors.




, Problem 3 _
cuit consists of the parallel plate capacitor C and the resisto:

&V Wlth the dielectric is introduced, it then takes the same time T for f

to discharge to 2 5 of its original voltage after the switch is turned on. Find the

constant x.

L % = e
_ —'[ mkiroduced
/ - an |

v"'v..‘{c,\ = A \/ vl‘m«’l:fu‘ = A \/

F;‘gg*zeg



circular loop of the radlus R as shown on the F1gure‘&‘ ‘Fo
~ direction of the magnetic field.at the center of the loop.
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. Problem 5
An infinite cylindrical conductor with fhe radius R carries a ndn—uniform, but. cylin-
- drically symmetric current density given by j(r) = ar? where « is some given cdnstant <
ant r is the distance to the symmetry axis of the conductor (note: j depends only on 7
but not on any angles) Find the direction and the ‘r"nalgnitude of the magnetic field as a

function of the distance to the symmetry axis, both inside and outside the conductor.
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Problem 6

A rectangular frame of the with the sides a and b is movingiwith constant velocity |

v away from the_ infinite straight conductor with the current I, as shown on the Figure

6. The sides AB and CD are always parallel to the conducter.The total resistance of the

~ frame is equal to R. Find the magunitude and direction of the induced current in the frame

as the function of the distance r between the conductor and the side AB of the frame.
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Problem 7 _
An inductor L and a capacitor C' are connected through the switch S to the battery
with the constant voltage AV, as shown on the TFigure 7. switch is turned on at the . '
- moment t = 0 and is then‘ turned off at the moment of time ¢t = to (o is givén). 1)
- Find the current in the inductor and the charge on the plates of the capacitor'at' t = tp.
2)After the switch is disconnected (t > #o) find the period of oscillations in the resulting
LC-contour, the maximum value of the current in the coil and the maximum charge on

the plates of the capacitor.
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_ Problem 8 _ ._ _
IR nating current source is connected in series to the resistor R, the inductor L
and the capacitor C. The current leads the voltage by 60 degrees, the maximum value of
~ the voitage is 10V and the power delivered to the circuit is equal to 50W. Find the values
of the resistor R and of the difference X1, — Xc. '




