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'B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.

Sixth Semester
Electronics and Communication Engineering
EC 342 — EM WAVES AND WAVEGUIDES
{Regulation 2001)

Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1.  What is Brewster angle?
2.  What is the depth of penetration for a good conductor?
3. Which is principal wave?
4. Mention the significance of wave impedance.
5. Which is dominant wave? Why?
6.  What is an evanescent mode?

7.  Whyis TM,, mode preferred to the TE,;, Mode in a circular waveguide?
8.  Define Q of a waveguide.
9. Find the Q factor of a cubic cavity whose surface resistance is 1x1072 ohms.

10. Write down the resonant frequency of circular resonator.



[image: image2.png]11.

12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Obtain the expressions for the field quantities when a wave is incident

normal to the plane of incidence on a

(i)  Perfect conductor.
(ii) Perfect dielectric.
‘ Or

(i}  Derive the wave equation for a conducting medium.

(ii) Write notes on elliptical, circular and linear polarizations.

(iii) Write also notes on surface impedance.

(8)

(8)

(6)
(6)
4)

Explain and discuss in detail the characteristics of TE and TM waves

between parallel planes.

Or

Explain the effect of an EM wave guided along the surface of a conductor.
Derive the field conditions, when the medium above the conductor is air.

(i) Why do the TEM waves not exist in rectangular waveguide?

Explain it.

(i) A rectangular guide has cross-section dimensions a = 7 cm, b = 4 cm.
Determine all the modes which will propagate at a frequency of

3000 MHz and 5000 MHz.

Or

(i) Describe the excitation methods for the modes TE,y, TE,,, TE,,

and TM,, in a rectangular waveguide.

(ii) Draw the E and H fields for TE,, wave in rectangular guide (both

€S and LS).

Derive and explain the attenuation and quality factor of the waves in

circular guide.

Or

Derive the expressions of wave impedance and characteristic impedance

for TEM in circular waveguide.



[image: image3.png]15. (a) - Explain the possible excitation and tuning methods of rectangular and
circular cavity resonators.

Or

(b) Derive an expression for unloaded Q of a rectangular cavity.
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