
Physics - 8.02

Massachusetts Institute of Technology - Physics Department

Assignment #1 February 6, 2002.

Do yourself a favor and prepare for lectures!
We recommend strongly that you read about the topics before they are covered in lectures. Reading through
the new concepts (for half an hour or so) before the lectures would be a great help to you! Thorough
reading and studying the material, of course, is needed before you start the problems.

Lecture Date Topics Covered Reading from Giancoli

#1 Wed 2/6 What holds our world together? Chapter 21 through Sect. 21-5
Electric charges (historical) - Polarization
Electric Force - Coulomb's Law

#2 Fri 2/8 Electric Field - Field Lines - Superposition Sect. 21-6 through 21-11
Inductive Charging - Dipoles - Induced Dipoles

#3 Mon 2/11 Electric Flux - Gauss's Law - Examples All of Chapter 22

#4 Wed 2/13 Electrostatic Potential - Electric Energy - eV Chapter 23 through Sect. 23-8
Conservative Field - Equipotential Surfaces

#5 Fri 2/15 E = -grad V Sect. 23-5 & 23-7
More on Equipotential Surfaces - Conductors
Electrostatic shielding (Faraday cage)

Due before 4 PM, Friday, February 15 in 4-339B.

Problem 1.1
Relative strengths of Gravitational and Electrostatic forces.
The gravitational force between two concentrated ("point-like") masses is very similar in its mathematical
structure to the electrostatic force between two concentrated charges. The \Istrength" of these two forces is,
however, vastly different. To illustrate this, consider the following example. Somewhere in outer space are
two identical spherical dust grains, 50 /-,m in diameter, with mass density 2.5 g/cm"' They are at a distance
d meters apart. If the grains were electrically neutral, free of other external forces, and have negligible
relative velocity initially, they would eventually collide gravitationally.

Now suppose that both grains are electrically charged, each having n "extra" electrons. Find the mini
mum value of n that would prevent the gravitational collision. Compare this with the approximate total
number of electrons contained in one grain.

1 pm = lO-6 m; for other necessary information, see the inside 0/ the cover of your book. Recall that
the total mass of matter is almost entirely due to the neutrons and protons (roughly of equal mass). Elec
trically neutral material contains an equal number of protons and electrons. Assume that in the grains the
number of protons equals the number of neutrons.

Problem 1.2
Electric field along the line passing through two point charges.
A point charge Q, = +3 /-,C is placed at the origin, and a point charge Q2 = -7 /-,C is placed at x = 0.4 m
on the x-axis of a cartesian coordinate system.

(a) Determine the electric field, E(x) = E(x)x, at all points along the x-axis.
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