[image: image1.png]a\Ww
2\ 5

P‘ & Reg. No. :
)

Question Paper Code : 24598

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Sixth Semester
Electronics and Communication Engineering
EC 342 — EM WAVES AND WAVEGUIDES
(Regulation 2001)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
‘What is meant by critical angle of reflection? What is its significance?
What is the difference between a standing wave and a propagating wave?

The characteristic impeddnce of a 10 m long lossless coaxial cable is 50 ohms.
The dielectric material between the inner and outer conductors of the cable has
£,.=8.5 and g, =1. If the radius of the inner conductor is 1 mm, what should

be the outer radius of this cable?

Define wave impedance.

What is the lowest possible mode of a TM wave? ‘
Can a TEM wave supported in a waveguide? Why?
Give practical examples of circular waveguides.
What is an eyaneueent wave?

‘What is the resonant frequency in a cavity resonator?

How do you define the quality factor for a cavity resonator?
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() - Discuss the electromagnetic reflection by a perfect conductor for
* normal incidence. (8)
(ii) Discuss the electromagnetic reflection by a perfect conductor for
oblique incidence. ()]
Or
(i) Derive the wave equation in time domain for a linear, homogeneous
and isotropic but finitely conducting medium containing volume
current and charge densities. (10)
(ii) The electric field intensity of a wave in a region is
£ =3 cos(wt - Bx - 45')&, + 4sin(wt - Ao+ 45" )6, V/m, determine
the polarization of the wave. )
(@ The applied voltage to a 100 m long, parallel plate, lossless
transmission line is given by V(t)=100cos10°¢ wolts. The
separation between the plates is 2 mm, and the width of each plate
is 10 mm. Determine the variation of the surface charge and surface
current densities on each plane if the relative permitivity and the
relative pérmeability of the dielectric medium are 4 and 1
respectively. : ®
(ii) Explain the wave characteristics and modes in coaxial line. [()]
Or
Discues the wave characteristics in strip line and micro strip lines with
neat diagrams. And also describe their applications. (16)
() Describe TE waves in rectangular waveguide. ®
(ii) Describe TM waves in rectangular waveguide. (8)
Or
(1) Determine the cutoff frequency, electric' and magnetic field

@)

PART B — (5 x 16 = 80 marks)

distribution, phase constant, characteristics impedance, and
average power flow for the lowest order TM11 mode in a waveguide.
(10)

Describe the current distribution on waveguide walls. (6)
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Explain the excitation modes in circular waveguides.

Discuss the solution of wave equation in circular waveguides.

Or

Explain the power flow in circular waveguide.

Discuss the characteristics of TM wave in circular waveguide.

Explain the concepts of coaxial resonator.
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A rectangular cavity resonator made of copper has dimensions
a=3cm, b=1cm and length 4 cm and operate at the dominant
mode. Determine the resonant frequency and the quality factor of

this resonator. The conductivity of copper is 5.76 x107 S/m.

Or

®

Write the principle and excitation of rectangular cavity resonator.

Write the principle and excitation of circular cavity resonator.
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