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Insert your answers only in the indicated places

Question one)

A) An electron (Q =1.602 x107'° C) leaves the cathode of a cathode ray tube (CRT) and
travels in a uniform electrostatic field toward the anode, which is at a potential V¥ =500 ()

with respect to the cathode. What is the work done by the electrostatic field in moving the
_—electron from the cathode to the anode? (2marks)

B) In part (A), what is the electric field strength (jE')

if the distance between the anode and
) \gathode is 10cm.(2marks)
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C) The electrostatic potential V:ZXIO X , exists in a region in the shape of a
gC’
< parallelogram of size 10x10x1cm. What is the electrostatic energy stored in this region.
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D) Two dielectric regions have planar interface at x=0. The field in region 1 is

. =4a, —10a,. What are the electric field intensity E, and polarization vector P,.(3marks)
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Question Two) A short segment of length £ is charged with a line charge density p, (%7)

as shown in the figure. Set up the integral needed to calculate the potential at a general point
in space. (4marks)




Question Three) Fuses rely on melting of a piece of conductor when current in the fuse
exceeds a given value. A fuse is made of copper in the shape shown in the figure. The Two
large sections are intended to clamp_the fuse while the narrow section is the actual fuse.

Copper can carry a safe current densit§ of 108(%7 2). Above this current, copper will melt.
a) Design the width of the fusing section so that it will break at currents above 7 — 20A4.
b) Calculate the total resistance of the fuse for the dimensions given in the figure and

with the width found in part (a).
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