General Physics IT (PHYS 204) Spring 2008 Name:
Exam 2: April 1, 2008

Questions and Problems: Provide clear and logical answers to each of the following questions.
Where calculations are required, néatly show all work. You must clearly show all work to
receive full credit. Be sure that your answers have the correct units. If you continue your work on
another sheet of paper, be sure that it is clearly labeled. Be sure to include FB and other diagrams
where appropriate. ==
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1 (20 points) Suppose the plasma membrane of a cell has a T \L
surface charge density of about 10 C/m? on one side and an 1t b
equal but opposite surface charge density on the other side. 1 Mem b
a) Determine the electric field strength produced by this S
charge distribution inside and outside the plasma L)
R abiars. Charged plone
b) Calculate the force on and ion of Ca* (q=2e)
placed inside the plasma membrane of a cell.
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2 (20 points) Two electrons are fixed 2.0 cm apart. Another
electron is shot from infinity and stops midway between the

two electrons. |
a) Determine the initial speed of the electron? 1 )
b) Determine the energy stored in the charge .. .- - -¥ _ ~ é: L
configuration when the third elcctron is midway Rtz )
between the two electrons. co
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3 (20 points) A 0.30 m rod carries a charge of 80 uC spread ,Tf\/\ﬁ\
uniformly over its length. dx X=,5mM
a) Determine the linear charge density of the rod. = - mmmmmmeeer
b) Apply Coulomb’s law to this continuous charge — ¢
distribution to determine the electric field along the axis —;(-* ' :
of the rod 0.45 m from the end of the rod. X=,3Mm
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4 (20 points) A 2.0 pC charge is place at the origin. A -3.0 uC charge is located on the x axis at x
=0.60 m.

a) Determine the location between the charges where the electric potential is zero.
b) Determine the electric field at the location where the potential is equal to zero (For full
credit determine the electric field from the potential, do not use Coulomb’s law.)
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5 (20 points) Four charges (q = 1.0 x l_O“g C) are located at the
corners of a square as indicated in the figure. Determine the _
electric field (in component form) at the center of the square. 3%— %
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