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February 27,2013
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1- (35) Consider a sheet of a conducting metal charged negatively with a charge

density -o. The thickness of the sheet is d and its area is 4 with A>> d in a way that

the sheet can be considered as infinitely wide'

a) (5) The figure above illustrates a cut through this object. Illustrate and

explain briefly how the charges are distributed in this sheet.
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b) (15) Show that the electric field magnitude at a distance x>d ftomthe object
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c) (5) What is the elechic field direction and amptitude at a distance O<c<d?
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d) Another identical conductor charged positively with +o is placed at a

distance D as shownbelow'
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(4) What is the potential different between the two plates?

. (3) Determine the electric field at dq<D
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2- (15) For an object charged with a totalcharge Qwith.an arbitrary shape we have seen that

the electric field is gtrvenby E = k" t 41. Demonstrate how this equation was obtained.
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3- (15) What is the total electric flux across a sphere with radius r that is gteater than an

arbitrary charged obj ect?
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4-(15) Consider the configuration shown below, with a positive charge Qs at position -rs: 0

and another positive charge Qq at position xr along the x-axis-

At which positionx2 could a third clg8e positipbe added, such that the Oo does not

m o v e ?  
t h l  > F Z

h>o Qo>o
xo:  0

QPO
x :  x l

q=o{t

E Check if solution is continued on the back.

Score:



h ,/"^ fr 
q, */ f" '{772tvc, q, 4"o/ '

/- */ri .rn- r/ ), tr*/ dz /L "4-
ZVru =)Hnd "a 

-) 0/b, .7ryu/'^nd
Fz =o -) fi= Fz

W- d:
flL- P

-W,,

5- (20) The x axis is the symmetry axis of a stationary uniformly charged ring of radius R and

charge Q. A point charge Q'of mass M is located initially at the center of the ring.
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b) When the charge Q' is displaced slightly, the point charge u".GG along the x

axis to infrnity. Deterrnine the ultimate speed of the point charge.
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