General Physics 11 (PHYS 204) Spring 2007 Name:
Exam 2: March 20, 2007

Questions and Problems: Provide clear and logical answers to each of the following questions.
You must answer 3 of the first 4 questions. You must answer 3 of the last 4 questions. Where
calculations are required, neatly 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.

1 (20 Points) A charge q; = 3.0 uC is located at the origin and a charge of g = 5.0 pC is located
at x = 1.6 m. At what point on the x axis is the electric field equal to zero.
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2 (Points)The sketch shows cross sections of equipotential surfaces between two charged
conductors shown in solid black. Points on the equipotential surfaces near the conductors are
labeled A, B, C, ..., H.

a) What is the magnitude of the potential difference between points A and H?
b) What is the direction of the electric field at point E?

¢) How much work is required to move a +6 uC point charge from B to F to D to A?
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3) An alpha particle (q = 2e, m = 6.64x10-27 kg) is shot towards a Uranium nucleus (q = 92e,)
which has a radius of r = 7.4x10"> m. What is the minimum initial kinetic energy needed to just
penetrate the nucleus? Given this energy, what would the initial velocity of the alpha particle
have to be?

4) Three charges of ¢ = 2.0 uC are arranged at three corners
of a square of side s = .3 m (see figure). How much electric
potential energy is stored in this charge configuration? How
much work is done by the electric force in bringing a q = -
2.0 uC charge to the open corner of the square?
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5) Two oppositely charged parallel plates are separated by a distance of d = .18 m. The top plate
is maintained at an electric potential of 12 Volts while the bottom plate has an electric potential
of zero Volts. The graph shows the electric potential as a function of distance between the plates.

V vsy Between Plates

14

12 4

V (volts)

o N B O ®

a) Determine the electric field at the center of the gap between the plates (y = 0.09 m).
b) What is the charge on each of the plates?
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6) A charge of -1.0x10° C is located at x = -0.20 m and a charge of 2.0x10° C is located at x =
0.20 m. Determine the electric field at (-0.20 m, 0.20 m) in component form. (Make sure you

include a diagram showing the electric field from the individual charges and the total electric
field).
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7) A plastic rod of charge q = 28 uC is bent into a quarter circle of radius r = .2 m as shown in
the figure.

a) Assuming the charge is uniformly distributed over the quarter circle, determine the linear
charge density A.

b) Write an expression for the x component of the electric field at the origin due to a small
piece of charge dq at angle 6.

c) Integrate the expression from b to determine the total x component of the electric field.
d) Using symmetry arguments write the y component of the electric field.

e) Write the total vector electric field in component form.
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8) The figure shows a solid metal sphere at the center of a
hollow metal sphere. The electric field is given at a location
between the spheres and a location external to the spheres.

a) Determine the electric flux (®g) on a spherical
Gaussian surface that is concentric with the metal
spheres and has a radius 8 cm.

b) What is the total charge on the exterior of the inner
sphere?

c) What is the total charge on both spheres ?

d) What is the total charge on the inside surface of the
hollow sphere?
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