Qe—view 2006

Test 2 Dr. Weppner
PHN 242 April 2004
NAME SCORE

Remember to get full credit label answers with correct units, show all work,
draw diagrams.

Useful constants and formulas: ¢y = 8.85 <1072 F/m, Eﬂ%g = 8.99x10°Nm?/C?, Gucerron =
1.6 x 107°C, Apppere = 772, Acytinder = 217 L

1. [15 pts| For the figure to the right, de- 95 p
termine the point (other than at infinity) 40 M
where the total electric field is zero. Be —

explicit, solve mathematically and mark
A +40
point on figure.
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2. [15 pts] Assummg that each capacitor has C' = 1.0m/":
(A} Calculate the total capacitance of the circuit

(B) Calculate rho-f'h’uyql each capacitor when they are fille
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3. [25 pts] A very long conducting cylindrical shell of length L with a total charge of
+@ is surrounded by a conducting cylindrical shell (also of length L) with total charge of
~20, as shown in the figure below.

(a) Where is the excess charge located for the two shells (be careful the —2Q is not all on
the outside surface!). Draw ou diagram

(b) using Gauss’ Law derive the E field for the region outside both shells

(¢) using Gauss' Law derive the E field for the region between both shells

(d) What is the E field on both conductors

(e} What is the voltage difference between the inner cylinder and outer cylinder if the
inner radius is .01m and the outer radius is .03m? (Hint: [ & = n 3)
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4. [15 pts] Assume the two charges below are fixed. How much work would it take to
drag a point charge of +q from infinity to point C?
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5. [10 pts] A dielectric inserted into a capacitor increases the capacitance. For example,
in a parallel plate capacitor, Cpriy = ©A becomes C = £24 where K > 1. In general
what happens to the voltage and electric field of objects immersed in a dielectric?
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6. [20 pts] Examine the charge set-up below:

(A) Draw electric field lines using solid lines (include direction!)

(B) Draw equipotential lincs using dashed lines

(C) Show direction of decreasing voltage in three places on diagram
(D) Show direction of decreasing potential energy in three places
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2. [20 pts] Analyze the circuit below. All bulbs have 7 = 2002, and £ = 1.5V, \
(A) What is the current omg through each of the b ]bq"f'
(B) What is the power going through ¢ ch of the bulbs
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4. [20 pts] In the figure below there js a rod of length L with a uniform positive charge
density of X lying on the x-axis. Explain in as much detail as possible the steps to show

that,

(A) the Electric field at point P, is |B] = kq [ s

(B) What direction is the E-field in at point P7?

(C) The answer for the integral is |E] = koA( ~ o). Assume L = (, show that

E| = ko,—% where (7 is the charge on the rod.
_ 2d _ & o
(1)) Why is Gauss’ Law not, an optiou for this problem?
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Test 2 Dr. Weppner
PHN 242 March 2002

NAME SCORE____
Remember to get full credit label answers with correct units, show all work,
draw diagrams.

Useful constants and formulas: e, = 8.85 x 10712C? /N m?,

oo = ko = 899 X 10°Nm?/C? quecron = —1.6 x 1079C, Agpere = 712, Asphere =
472, Acytinder = 277 L

1. [15 pts| Shown below is a charge configuration the distance between the plates is 1.0
CIm.

(A) Using a solid line draw the E field lines.

(B) Using a dashed line draw the equal-potential lines.

(C) What is the capacitance of this set up if the area of one plate is .05m? and there is
only air between the plates?

L

-
i

i

!
[t
___W_\,/\% -

\




