SECOND YEAR/SECOND SEMESTER EXAMINATION

IN SCIENCE (2002/03 & 2002/03(A))
(April./May.’2004)
MT 218 - FIELD THEORY

Answer all questions Time:Two hours

1. State Gauss’s theorem.

s

(a) A spherical volume with radius a, and charge density distribution

T'?'
st
p= a

0 il *>a

given by

i. Calculate the total charge;
ii. Find the electric field intensity outside of the charge distribu-
tion;
iii. Find the electric field intensity inside the charge distribution;
iv. Find the point at which electric field intensity is maximum.
(b) Find the components of the electric field in the direction of z,y
and z axis at the point (0, Q, z) on the axis of the disk with radius

a and surface charge density o over the area 2?2 + y* < a?, z = 0.

Find also the potential at the above point.



3.

(a) Define the term “electric dipole”.
Prove that the electric potential V at a point P at a distance

form the dipole of moment P is given by

= it {E - grad (1—)}
dmeg r

Hence prove that the force on a dipole in an electric ficld E is

given by,
Bl Byl

ek Q

Four equal charge of magnitude @ as shown in figure are located '
as to form a quadrupole (double-dipole). Prove that if r is very

much greater than [ and s the potential due to this quadrupole is
Qls sin20 -

4??60?'2 :
Where r radial distance, 6 angle from the axis to the radial line.

given by

Find also a vector expression for the electric field at the distant

point due to the above charge configuration.
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9. Show by using separation of variable or otherwise, that the solution
of the equation V?V = 0, where V' is the potential function in two

dimensional rectangular co-ordinates is given by;
V = (A sinh ag + A cosh az) (By sinay + By cos ay)

where Ay, Ay, B1, By and « are arbitrary constants.
Prove that the potential distribution inside the rectangular region shown

in figure,for the houndary conditions noted is given by;

Ve | sinh —w(a — )
Viz,y) = Z —n——o sin bJ o
n=1,3,5,...%° X sinh (_b_)
Va— Y
%) =200
V=0

c—1 V=0 at y=0y=b 0<z=a
c—it V=0 at z=¢a 0<y<b '
c—iti . V=V, at z=0 0<y<hb

b 0y i mFEmM
Hint : / sin BY sin = b
0 b b 5 if m=m, n#l



Eastern University, Sri Lanka : P 17X B
Second Year /Second Semester Examination in Science — 2002/2003 {l’m*),, et
(March/April 2004)

BT 203, Environmental Microbiology \%%

Time: 01 hr. Jf["??rs,’

Answer All Questions

1) Describe the different stages of sewage (wastewaler) treatment.

2) Discuss the following.
a) The factors that may influence the occurrence and distribution ol
nuueou:,anlsms in drinking water.
b) Lontzo] of air microorganisms in confined area.



