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(25) A fairly long non-conducting cylindrical shell has inner radius “a” and outer radius “3a”
as shown. The cylinder has uniform charge density, p, throughout the volume. For full credit,
draw and label the Gaussian surface you are using for one of the parts below. Your answers
should be in terms of the charge density, the dimensions on the drawing and appropriate
constants.
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a. (5) Use Gauss’ Law to solve for the magnitude of the electric field at a distance r from the
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c. (10) Use Gauss’ Law to solve for the magnitude of the electric field at a distance r from the
longitudinal axis when r > 3a.
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2. (25) A particle of mass, m, and charge —3.00 pC is suspended in the presence of gravity at
rest by a 5.00 m long massless string at an angle of 30.0° with respect to the vertical as shown. A
fixed point charge of 6.00 uC is mounted as shown. (k= 8.99 x 10° N-m?*/C?)

a. (6) Draw and label the forces acting on the —3 pC charge.

b. (9) What is the magnitude of the electrostatic force acting on the —3 puC charge? Calculate
.aze-the horizontal (x) and vertical (y) components of this electrostatic force. NechTHE
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c. (6) What is the tension in the string?
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d. (4) What is the mass of the —3 puC charge?
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3. (20) A non-conducting charged stick has a non-uniform positive linear charge density
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and length 1.00 m as shown below. The charged stick is set on the x axis with the left end on the
origin and the x coordinate as shown.
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a. (3) Write an expression for the charge element dq (you can drop the units if you like).
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b. (#) Whatis the total charge on the stick?
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c. (2) What is the direction of the electric field at x = 2.00 m?
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d. (#) What is the magnitude of the electric field at x = 2.00 m? (be sure to tell me what you
put in your calculator in case your final answer is wrong)
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4. (25) Two parallel plates are separated by 1.00 cm. The electric field between the plates is a
constant 10.0 N/C to the left as shown. An electron is placed near the negative plate. You may
ignore the gravitational force on the electron. (e =1.60x 10" C, m=9.11 x 107! kg)

e. (4) What is the potential difference between the plates?
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a. (4) What is the electric force on the

electron? Draw and label it.

F=qE =<1.l.no"“c)(lo %Hl.bxao"su

. (3) What is the acceleration of the

electron?
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(3) If the electron starts from rest at one
plate, use this acceleration to find the
velocity of the electron just before it
strikes the other plate?
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the other?
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e. (2) What is the kinetic energy of the electron just before it hits the positive plate assuming

again that it is release
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calculate the final velocity of the electron just before it strikes
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5. (15) The non-conducting hollow cylinder from Question 1 has inner and outer radius a and 3a
as shown.

3a

Suppose you found the electric field inside the cylinder (Question 1.b.) was of the form:

E: Clrz—sz
r

Where C; and C; are some constants composed of the charge density, dimensions, and
appropriate physical constants. (in fact, this would be correct. Hopefully your answer was of this
form and you got the constants correct)

We defined potential difference between two points as:
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a. (10) What is the potential difference between the inner and outer surfaces of the non g \
conducting hollow cylinder (in terms of this constant, C, and appropriate dimensions)? e
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b. (5) Whatis the difference in potential energy of an electron (charge = -¢) at the inner and
outer surfaces?
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