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Problem # 1.1 





Points (10)
Relative strength of Gravitational and Electrostatic forces.

The gravitational force between two concentrated (“point like”) masses is very similar in its mathematical stricture to the electrostatic force between two concentrated charges. The “strength” 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/cm3. 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 minimum value of n that would prevent the gravitational collision. Compare this with the approximate total number of electrons contained in one grain.
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1 (m = 10-6 m; for other necessary information, see the inside of 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). Electronically 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 




 
Points (10)
A cube of edge a carries a point charge q at each corner. 
(a) Calculate resultant force on charge 3 by charges 5, 6 and 8.

(b) Show that the resultant electric force on charge 2, by the rest of charges is given by
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Problem # 1.3 





Points (5)
An average human weighs about 650 N. If two such generic humans each carried 1.0 coulomb of excess charge, one positive and one negative, how far apart would they have to be for the electric attraction between them to equal their 650 N weight?

Problem # 1.4





 Points (10)

Two small aluminum spheres, each having mass 0.0250 kg, are separated by 80.0 cm. 
(a) How many electrons does each sphere contain? (The atomic mass of aluminum is 26.982 g/mol, and its atomic number is 13.) 
(b) How many electrons would have to be removed from one sphere and added to the other to cause an attractive force between the spheres of magnitude 1.00 X 104 N (roughly 1 ton)? Assume that the spheres may be treated as point charges. 
(c) What fraction of all the electrons in each sphere does this represent?
Problem # 1.5 





Points (10)
A positive point charge q is placed on the +y-axis at y = a, and a negative point charge –q is placed on the -y-axis at y = -a. A negative point charge - Q is located at some point on the + x-axis. 
(a) In a free-body diagram, show the forces that act on the charge -Q. 
(b) Find the x- and y-components of the net force that the two charges q and -q exert on -Q. (Your answer should involve only k, q, Q, a and the coordinate x of the third charge.) 
(c) What is the net force on the charge -Q when it is at the origin (x = 0)? 
(d) Graph the y-component of the net force on the charge - Q as a function of x for values of x between -4a and +4a.
Due before Friday, March 25, 2020.
� EMBED Visio.Drawing.6 ���
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