Phiysics Department
PHLIT0: Fields and Waves
I Semester: 2009-2010
Minor 11

Attempt all questions. All subparts of o question should be done at one place.
Answers to cach question should start on a pew page.

Duaration: ! hour Max. Marks: 23

A pair of parallel metallic wires, of radii £ each, are separated by d {d= = &),
The avires carry current | in opposite directions,
(7 Caleulate the magnetic field, B, due to a single wire al (iy » = K, and
(i) r = R, ,
Calculate the total flus linked per unit length of the pair of wires, and

2 1
> hence
j {c) Caleulate the inductance ol the systen,

(2+3+1)
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A plane elecromagnetic wave propavates in the x-z plane, at an angle 30°
from 2. ina dieleetric of relative permittivity & = 9. At 7 = 0 the electric field
is E(F=0.1)=(x+a@3)A coswt. \\"rilvh l':'{l;,l){})ﬁu i) B(r.t), (iv)
time average Povnting vector &, and (v) an equation of the wavelront.

N (7)
Yoo(@) An electromagnetic wave s incident normally from frec space onto i
dielectric (occupying 7 = 0 space). Inside the diclectric the transmitted electric
field is
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Obiain the electric fields ol the incident and reflected waves.

(b) A cylindrical conductor of radius # and permeability p carries uniformly
distributed current [ along z-direction.
(1) Find the magnetization M within the conductor.
(ii) Find the volume bound current density.

(4+4)
A steel ring has a mean radius of 10 cm and has a cross sectional area of 4
em?. A radial air-gap of length 1.5 mm is cut in the ring. If the relative
permeability is 1250, calculate the mmft of the coil required 1o produce a
magnetic flux of 300 pWb in the air gap. Also, state any assumption(s) you

make,
(4)
Cylin‘drical. dl = dsS+ s dr,bé +drz; dr =sdsdgdr
. : oy 3!_,18.'05"1?
Gradient : 2= Es‘r vy Tt
: > o R [
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