Announcements 2/16/10 (posted with class notes)

Midcourse feedback questionnaire on web site under “Reading”,
due Thursday 2/18/10 at 11 a.m., worth 10 points of homework
credit. You can finish it in just a couple of minutes by just
answering multiple choice questions and answering “none” for
the free-response, but if you want to give more detailed
feedback that is welcome!

Last question on feedback questionnaire: If you have
suggestions about topics you’d like to review a little in class on
Thursday, I need those by Wednesday afternoon ...

Solutions to self-test problems are included in the problem set
solutions, though sometimes they appear later. PS 2 and PS 3
solutions now include the self-test solutions.

Reading for today: 22.2, omitting “Continuous charge
distributions” and Ex. 22.6 and 22.7, and 22.3 only up through
“Got it?” 22.6. We will also cover 22.4 but only the first
paragraph.

Thursday: 23.1-23.2
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Field of very large sheet of charge: LN l l l \

near the center of the sheet and not very far away from the sheet,
the electric field is uniform and points perpendicular to the sheet
everywhere

Key ideas from last time

Two sheets of charge with equal and opposite charge density +0

give uniform field between and zero field outside — like
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biological cell membrane g": Fart £2)
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Dipoles feel zero net force in a uniform electric field, but a net
force in a nonuniform electric field

Potential difference: change in electric potential energy per
charge moving from location 4 to location B
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q q
and for a uniform electric field,
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Find the strength of the electric field in a cell membrane 7 nm
thick with a resting potential difference of -70 mV from outside

to inside the cell. a ‘B orsida
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An electron (charge —€) moves near a negatively charged hollow
conducting sphere (total charge —Q, radius R) from point 4 to

point B as shown. X
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In which case, Case 1 or Case 2, is the magnitude of the
potential difference |AV 5p| greater?
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The light bulb lights up in the electric field of the van de Graaf
generator when there is a potential difference of 110 V from one
end to the other. The bulb is 20 cm long and the dome of the
generator is approximately spherical with radius approximately
10 cm. If the bulb is held as close as possible to the dome
without touching, what minimum charge must be on the
generator dome for the bulb to light up?
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A small negative point charge is placed at point
P in the electric field shown below. When the
charge is released, if there are no external forces,
in which direction will it initially move?

+3V —~

1. Along the 1-V equipotential.

2. Perpendicular to the equipotential lines, to-
ward the O volt line.

3. Perpendicular to the equipotential lines, to-

ward the 2 volt line.

Physics 4L Spring 2010; February 11; Electric potential 2/11, Question 3 CT 5267
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A hollow conducting box is placed in the uniform field produced
by two large charged sheets with charge +o as shown. The

electric field of the sheets causes charge to move in the box.
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The surface charge density or induced on the right surface of the
box is

T * ~ - x + T

. L. positive and less than +o
( 2. positive and approximately equal to +@

3. positive and greater than +o

4. negative and less than -o

5. negative and approximately equal to -o

6. negative and greater than -o

7. zero because the box does not have a net charge.
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A hollow conducting box is placed in the uniform field produced
by two large charged sheets with charge £0 as shown. The
electric field of the sheets causes charge to move in the box.
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What is the electric field inside the hollow part of the box?

1. 4mkoto the right.

2. 4nkoto the left.

3. Zero.

4. Need more information.



