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MIDTERM #2
Physics 1BH
Prof. David Saltzberg
February 11, 2016

Time: 50 minutes. Closed Notes. Closed Book. Allowed the standard
“cheat sheet”. Calculators are allowed. Show your work.

If a problem is confusing or ambiguous, notify the professor. Clarifications
will be written on the blackboard. Check the board.

There are Qpages including this cover sheet. Make sure you have them all.
Extra workspace is given and extra paper is at the front of the room.
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1) A coaxial cable has a solid inner copper conductor of radius a=0.5 mm and thin,
hollow outer copper conductor of radius 5=1.0 cm.

N

@ Calculate the capacitance per meter of the cable using the definition of capacitance.
(Show your work. If you happen to remember a particular formula for this geometry,

don’t just write it down.)
Pt wn cheye Q5 -

)
,r"". (,p@/ S(J( . A = 6}//6 / = /P”] &

E-= A&
L

. . 2 5L
Ve o B ;‘”;:.xzﬂ( )

V =y
/ %Vr g eﬂl
C: Q_ 5 QTFQ,} | mmas g5
V /éh (éa/‘\§ |I G e T
know e
C is

R Eo
T el A(7-)

i (.85 707 "'2
= }" (o'o‘ o,ow(}

- 1,9 r/o_’" /m
f{//q Pt‘cr&mﬂ(}/m



2) The region between two thin géncentric spherical shells of a conductor is filled with
material with resistivity p —m. The inner conductor has a radius a =2.0 m and the
outer conductor radius b=4.0 m.  What is the resistance between the inner and outer
conductor?




3) Recently, physicists at a top-secret government laboratory invented a super-capacitor.

The relationship that determines potential ¢ between parallel plates and the magnitude of

charge Q on each plate of this device is given by Q=y¢/3 where y is a constant with the
appropriate SI units called super-farads. Suppose a super-capacitor is charged with

initial potential of 8.0 V between each plate and that y is 2.0 super-farads. Ifit is V)3
disconnected from the battery and then connected to a resistor with resistance R=10 Q V
how long does it take to discharge by 50%? QO c x e
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4) Multiple choice with explanation:

A parallel-plate capacitor is “charged” by a battery and disconnected. You slide a slab of
dielectric material (for example, plastic) between the plates. What effect does adding the
dielectric have on the potential difference between the plates?

A) The potential difference increases. g
B) The potential difference decreases

C) The potential difference stays the same

D) There is not enough information to decide.

Explain (you probably need a drawing):
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