[image: image1.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No: 4C613   





         

         Date: 22-May-2019 (FN)
B.Tech III-Year II-Semester External Examination, May/June-2019 (Supplementary)

MICROWAVE AND OPTICAL COMMUNICATIONS (ECE)
Time:
3 Hours







                    Max.Marks:70

 
Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:20
Answer all QUESTIONS.
	1.
	A rectangular waveguide has dimensions a=3.5cm and b=2cm. A microwave signal at a frequency of 8.6GHz is to be propagated through this waveguide. Find the cut-off frequency and guide wave length for dominant mode.
	[2M]

	2.
	What is the importance of tuning screws in waveguides? Sketch the variation of susceptance with depth of insertion for tuning screw. 
	[2M]

	3.
	A reflex klystron  has the following specifications: 

V0=600V ; L=1mm; Rsh=15KΩ;e/m=1.759x1011  fr=9GHz

The tube is oscillating at fr at the peak of n=2 mode or 1¾ mode. Transit time through the gap and beam loading can be neglected. 

Find the
i. Value of repeller voltage Vr.
ii. Direct current necessary to give the microwave gap voltage of 200V
iii. Electronic efficiency.
	[2M]

	4.
	How does a magnetron sustain its oscillations using the cross field in π-mode?
	[2M]

	5.
	Determine the cut off wavelength for a step index fiber to exhibit single mode operation when the core refractive index and radius are 1.46 and 4.5µm, respectively with the relative index reference being 0.25%. 
	[2M]

	6.
	When the mean optical power launched into 8km length of the fiber is 120μW, the mean optical power at the fiber output is 3μW. Determine the overall signal attenuation in dBs.
	[2M]

	7.
	Name different electromagnetic frequency spectrum regions and microwave band designations for IEEE military bands.
	[2M]

	8.
	A two cavity klystron operates at 5GHz with DC beam voltage of 10KV with a cavity gap of 2mm. For a given input RF voltage the magnitude of gap voltage is 100V. Calculate the Transit Time at the cavity gap. 
	[2M]

	9.
	Draw the energy state diagram of Laser showing

i. Absorbtion

ii. Spontaneous emission

iii. Stimulated emission
	[2M]

	10.
	Justify with the necessary reason as to why TEM mode of propagation is not supported by a rectangular waveguide?


	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Derive the expression for the cut off frequency for a rectangular waveguide for dominant mode. 
	[5M]

	
	b)
	A rectangular waveguide is filled by dielectric material of εr=9 and has internal dimensions of 7cm x 3.5cm for dominant mode TE10. Determine the cut-off frequency. 
	[5M]

	
	
	
	

	12.
	a)
	Derive the characteristic impedance of the micro strip line starting with the phase velocity and propagation constant. 
	[5M]

	
	b)
	Give the significance of scattering matrix and mention its properties. 
	[5M]

	
	
	
	

	13.
	a)
	List the limitations of conventional tubes at microwave frequencies. Explain how to overcome  these limitations?
	[5M]

	
	b)
	A Reflex klystron operates at the peak mode of n=2 with beam voltage V0=280V Beam current I0=22mA, Signal voltage V1=30V. 

Determine

i. Input Power. 

ii. Output Power  and

iii. Efficiency.
	[5M]

	
	
	
	

	14.
	a)
	Draw the schematic diagram of a cylindrical magnetron and derive the expressions for Hull cut-off magnetic equation.
	[5M]

	
	b)
	A normal Circulator magnetron has the following parameters

Inner radius = 0.15m; Outer radius = 0.45m; 

Magnetic flux density = 1.2 milliweber/m2. 

If beam voltage is 6000V,  determine 

i) Hull cutoff voltage        ii) Hull cutoff magnetic flux density. 
	[5M]

	
	
	
	

	15.
	a)
	Derive the Expression for the Numerical Aperture of an Optical Fibre with the relevant diagrams.
	[5M]

	
	b)
	Calculate the number of modes of an optical fiber having diameter of 50µm, n1=1.48, 

n2= 1.46 and λ = 0.82µm. 
	[5M]

	
	
	
	

	16.
	a)
	Discuss in detail with the necessary mathematical expression the various attenuation mechanisms in optical fiber.
	[5M]

	
	b)
	Explain the Principle involved in Optical Detection of p-n photodiode with the necessary diagrams.
	[5M]

	
	
	
	

	17.
	a)
	How guide wavelength and cut – off wavelengths are related?  Explain.  
	[4M]

	
	b)
	Calculate the coupling factor of the directional coupler when incident power is 

600mW and power in the auxiliary wave guide is 350μW. 
	[2M]

	
	c)
	Derive the expression for output power and efficiency of two cavity klystron amplifier.
	[4M]

	
	
	
	

	18.
	a)
	Derive the expressions for convection current in Travelling wave tube Amplifier?
	[4M]

	
	b)
	Differentiate single mode and multimode optical fibres. 
	[2M]

	
	c)
	Discuss various noise sources available in APD and also write the expression for Optimum gain and Maximum signal to noise ratio.
	[4M]
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