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1. Bandwidth of the order of 12 MHz can be realized easily using carriers in which range? 
(a) VHF. 
(b) UHF.
(c) Microware only. 
(d) Optical frequency and microwaves. 
2. Ionospheric propagation is not poisson for microwaves because 
(a) microwave will be fully absorbed by the ionoshperic layers 
(b) there will be an abrupt scattering in all directions.
(c) microwaves will penetrate through the ionoshperic layers. 
(d) there will be dispersion of microwave energy. 
3. Microwave frequencies are used for communication with deep space probes primarily because they do not suffer
(a) refraction by ionosphere. 
(b) attenuation in space. 
(c) velocity distortion and phase distortion. 
(d) fading. 
4. Usually, microwave signals are not used for ionospheric propagation. The reason is 
(a) ionospheric layers absorb microwaves tremendously.
(b) drastic dispersion takes place for microwave signals in ionosphere.
(c) scattering prevents propagation of microwaves through ionosphere. 
(d) microwaves penetrate through ionospheric layers. 
5. Which of the following transmission structures is ideal for transmitting high powers form one point to another point? 
(a) coaxial line 
(b) microstrip.
(c) stripline 
(d) rectangular waveguide.
6. Any uniform plane wave in lossless coaxial transmission line is 
(a) TE & TM wave.
(b) only TM wave
(c) only TE wave.
(d) only TEM wave.
7. TEM mode in a coaxial line
(a) has no cut-off length.
(b) disallow de current.
(c) both (a) and (b) above.
(d) none of the above. 
8. Microwave links are generally preferred to coaxial cable for TV Transmission because
(a) the have less overall phase distortion. 
(b) they are cheaper.
(c) of their greater bandwidth
(d) of their relative immunity to impulse noise. 
9. Which one of the following has the combined characteristics of dielectric, ohmic and radiation losses?
(a) coaxial line.
(b) twin parallel line.
(c) microstrip line.
(d) waveguide.
10. The main disadvantage of using coaxial cable for microwave signals is its 
(a) low selectivity.
(b) low distortion.
(c) microstrip line.
(d) high sensitivity. 
11. which of the following statements is false? 
(a) circular waveguides support TE and TM.
(b) parallel plate transmission line supports TEM. 
(c) two wire transmission line supports TE mode. 
(d) coaxial transmission line supports TEM mode.
12. The main difference between the operation of transmission line and waveguides is that 
(a) the latter are not distributed like transmission lines.
(b) the former can use stubs and quarter wave transformers unlike the latter.
(c) transmission line use the principal mode of propagation and therefore, do not suffer from low frequency cut-off.
(d) terms such as impedance matching and standing wave ratio cannot be applied to waveguides.
13. Which is the following introduces mode partition noise 
(a) coaxial line.
(b) waveguide 
(c) fiber transmission line.
(d) both coaxial line and waveguide. 
14. Consider the following features: 
(1) easier to use. 
(2) lower power losses.
(3) higher operating frequencies possible. 
the advantage of waveguides over coaxial lines would include     
(a) 1 and 2,
(b) 1 and 3,
(c) 2 and 3, 
(d) 1, 2 and 3, 
15. TEM wave cannot propagate in which one of the following? 
(a) two wire transmission line 
(b) coaxial cable.
(c) rectangular waveguide. 
(d) micro-strip line
16. Which one of the following is the correct statement? Rectangular coaxial line can support
(a) only TEM mode of propagation.
(b) both TEM and TE modes of propagation. 
(c) either TE or TM mode of propagation. 
(d) TEM, TE or TM mode of propagation. 
17. Assuming perfect conductors of a transmission line, pure TEM propagation is NOT possible in 
(a) coaxial cable.
(b) air-filled cylindrical waveguide. 
(c) parallel twin-wire-line in air. 
(d) semi-infinite parallel plate waveguide. 
18. In a rectangular waveguide
(a) TE and TEM waves can exist but TM waves cannot exist. 
(b) TM and TEM waves can exist but TM waves cannot exist. 
(c) TE and TM waves can exist but TEM waves cannot exist. 
(d) TE, TM and TEM all can exist. 
19. Which one of the following statements is correct?
The wavelength of a wave propagating in a waveguide is:
(a) smaller than the free space wavelength. 
(b) greater than the free space wavelength.
(c) directly proportional to the group velocity. 
(d) inversely proportional to the phase velocity.  
20. When electromagnetic waves are propagated in a waveguide
(a) the travel along the walls of the waveguide. 
(b) they travel through the dielectric without touching the walls. 
(c) they are reflected from the walls but do not travel along the walls. 
(d) none of these. 
21. In a parallel-plate waveguide, what is the principal wave? 
(a) TEM wave. 
(b) TE wave.
(c) TM wave.
(d) combination of TE and TM waves having axial components of both electric and magnetic fields.
22. Nature of wave inside  rectangular waveguide is 
(a) uniform plane wave.
(b) non-uniform plane wave.
(c) cylindrical wave.
(d) spherical wave.
23. In a waveguide, the evanescent modes are said to occur if 
(a) the propagation constant is real. 
(b) the propagation constant is imaginary. 
(c) only the TEM waves propagate. 
(d) the signal has a constant frequency. 
24. When a particular mode is excited in a waveguide, there appears an extra electric component in the direction of propagation. The resulting mode is 
(a) transverse-electric. 
(b) transverse-magnetic.
(c) longitudinal. 
(d)  transverse-electromagnetic. 
25. When a particular mode is excited in a waveguide, there appears an extra electric component, in the direction of propagation. In what mode is the wave propagating?
(a) transverse electric. 
(b) transverse magnetic. 
(c) transverse electromagnetic. 
(d) longitudinal. 
26. For a hollow waveguide, the axial current must necessarily be 
(a) a combination of conduction and displacement currents. 
(b) conduction current only. 
(c) time-varying conduction current and partially conduction.
(d) sometimes displacement current conduction. 
27. 
   
represents the propagation constant in a rectangular waveguide for 
(a) TE waves only. 
(b) TM waves only. 
(c) TEM waves. 
(d) TE and TM waves. 
28. The dominant mode in a rectangular waveguide is TE10, because this mode has 
(a) no attenuation. 
(b) no cut-off.
(c) no magnetic field component. 
(d) the highest cut-off wavelength. 
29. Which one of the following modes has the highest cut-off wavelength in a rectangular waveguide?
(a) TE10.  	(b) TE01. 	(c) TM01.   	(d) TM11.  
30. For parallel plane waveguides, which is the mode with lowest cut-off frequency? 
(a) TE10.  	(b) TM10.	(c) TEM.	(c) TE11.    
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1. The mode with lowest cut-off frequency for an electromagnetic wav propagating between two perfectly conducting parallel plates of infinite extent is 
(a) TE10.  	(b) TM10. 	(c) TM01.   	(d) TEM.  
2. Which is the dominate mode in rectangular waveguides? 
(a) TE10.         (b) TE11. 	(c) TM01.   	(d) TM11.
3. Which of the following node cannot exist inside rectangular waveguide?   
(a) TE10.  	(b) TE 01.	(c) TM11.	(d) TM10.	
4. Which one of the following modes of transmission will not be supported by a rectangular waveguide? 
(a) TE10.	(b) TE11.	(c) TM11.	(d) TM10.
5. A rectangular waveguide supports 
(a) only TE. 
(b) only TM. 
(c) TEM. 
(d) TE and TM. 
6. Following node exists in rectangular waveguide supporting TM mode
(a) TM20.	(b) TM30.	(c) TM04.	(d) TM21. 
7. Which of the following modes can exist in a rectangular wave guide? 
(a) TM10.	(b) TE10. 	(c) TM00. 	(c) TM01.
8. Consider the following statements: 
For a rectangular waveguide with dimensions a × b where b is the narrow dimension, small value of b 
1. gives larger separation between cut-off frequency of TE01 and TE10 modes. 
2. gives increased attenuation. 
3. limits power handing capabilities because  of breakdown field limits. 
Which of the above statements is/ are correct? 
(a) 1 and 2 only.
(b) 1, 2 and 3. 
(c) 2 only.
(d) 3 only.
9. In rectangular waveguide with broader dimension a and narrow dimension b, the dominant mode of microwave propagation would be 
(a) TE10. 	(b) TM10.	(c) TE01. 	(d) TM01. 
10. Pure TEM mode is the propagation mode in 
(a) slot line 	(b) microstrip line 	(c) strip line.	(c) coplanar waveguide. 
11. 
The field in a rectangular waveguide of inner dimensions a × b is given by 


where H0 is a constant, and a and b are the dimensions along the x-axis and the y-axis respectively. The mode of propagation in the waveguide is  
(a) TE20.	(b) TM11.	(c) TM20. 	(c) TE10. 
12. The modes in a rectangular waveguide are denoted by TEmm/TMmm where m and n are the eigen numbers along the larger and smaller dimension of the waveguide respectively which one of the following statement is TRUE?  
(a) the TM10 mode of the waveguide does not exist.
(b) the TE10 mode of the waveguide does not exist. 
(c) the TM10 and the TE10 modes both exist and have the same cut-off frequencies 
(d) the TM10 and the TM01 modes both exist and have the same cut-off frequencies  
13. The ratio of the transverse electric field to the transverse magnetic field is called as 
(a) waveguide impedance.
(b) waveguide wavelength. 
(c) phase velocity .
(d) pointing vector. 
14. 
An air-filled rectangular waveguide has inner dimensions of 3cm×2cm. The wave impedance of the TE20 mode of propagation in the waveguide at a frequency of 30 GHz is (free space impedance )
(a) 308Ω.	(b) 355 Ω.	(c) 400 Ω.	(d) 461 Ω.
15. Choose the correct statements: 
for a wave propagating in an air filled rectangular waveguide.
(a) guided wavelength is never less than the free-space wavelength. 
(b) wave impedance is never less than the free-space impedance.
(c) phase velocity is never less than the free-space velocity.
(d) TEM mode is possible if the dimensions of the waveguide are properly chosen. 
16. A dominant mode waveguide, not terminated in its characteristic impedance, is excited with a 10 GHz signal. If ‘d’ is the distance between two successive minima of the standing wave in the guide, then
(a) d = 1.5 cm.
(b) d is less than 1.5 cm.
(c) d is greater than 1.4 cm. 
(d) d = 3 cm. 
17. A rectangular waveguide 2.29cm×1.02cm operates at a frequency of 11 GHz in TE10 mode. If the maximum potential gradient of the signal is 5 kV/cm, then the maximum power handling capacity of the waveguide will be 
(a) 31.11mW. 		(b) 31.11W.	(c) 31.11 kW. 	 	(d) 31.11 MW. 

18. A waveguide  section in a microwave circuit will act as a 
(a) low-pass filter.
(b) band-pass filter 
(c) high-pass filter.
(d) band-stop filter.
19. The phase velocity of waves propagating in a hollow metal waveguide is 
(a) greater than the velocity of light in free space. 
(b) less than the velocity of light in free space. 
(c) equal to the velocity of light in free space. 
(d) equal to the group velocity. 
20. In a hollow rectangular waveguide, the phase velocity
(a) increases with increasing frequency.
(b) decreases with increasing frequency.
(c) is independent of frequency.
(d) will vary with frequency depending upon the frequency range. 
21. For  normal mode EM wave propagating in a hollow rectangular waveguide 
(a) the phase velocity is greater than the group velocity. 
(b) the phase velocity is greater than the velocity for light in free space.
(c) the phase velocity is less than the velocity of light in free space.
(d) the phase velocity may be either greater than or less than the group velocity. 
22. When a wave travelling in air enters into a guide, the 
(a) phase velocity will increase. 
(b) group velocity will increase.
(c) phase velocity will decrease. 
(d) none of these. 
23. In a rectangular wave guide, the phase velocity
(a) increases with increasing frequency.
(b) is constant.
(c) decreases with increasing frequency.
(d) is independent of frequency. 
24. The phase velocity for the TE10-mode in a air-filled rectangular waveguide is
(a) less than c.
(b) equal to c.
(c)  greater than c.
(d) None of these.
(c is the velocity of plane waves in free space) 	
25. The phase velocity of an electromagnetic wave propagating in a hollow metallic rectangular waveguide in the TE10 mode is 
(a) equal to its group velocity.
(b) less than the velocity of light in free space. 
(c) equal to the velocity of light in free space.
(d) greater than the velocity of light in free space. 
26. For TE or TM modes of propagation in bounded media, the phase velocity
(a) is independent of frequency. 
(b) is a linear function of frequency. 
(c) is a non-linear function of frequency 
(d) can be frequency-dependent or frequency-independent depending on the source. 
27. A 10 GHz signal propagates in a waveguide with a phase velocity of 4×108m/s. If the signal produces a standing wave in the guide, then the distance between two successive minimal will be 
(a) 10 mm. 		(b) 20 mm. 		(c) 30 mm. 		(d) 40 mm. 
28. the magnetic field along the propagation direction inside  rectangular waveguide with the cross section shown in the figure is



The phase velocity vp of the wave inside the waveguide satisfies 
(a) 



 	(b)	(c) 	(d) 
29. phase velocity ‘vp’ and the group velocity ‘vg’ in a waveguide (‘c’ is velocity of light) are related as 
(a) 



 	(b)      (c) constant.   (d) constant.
30. The degenerate modes in a waveguide are characterised by 
(a) same cut-off frequencies but different field distributions. 
(b) same cut-off frequencies and same field distributions. 
(c) different cut-off frequencies but same field distributions. 
(d) different cut-off frequencies and different field distribution  
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