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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Show that .E = 0 and  .H = 0 for TE and TM modes in rectangular wave guide.
	L4
	CO1
	[7M]

	
	b)
	A rectangular wave guide has dimensions a = 4.5cm, b = 3cm and a 9GHz signal is propagating through it. Calculate cut off wave length, guide wave length, group velocity, phase velocity and wave impedance for 

i) Dominant mode 
ii) TM11 mode.
	L5
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain the operation of H-plane, E-plane and E-H plane Tee junctions. Why is a hybrid   E-H plane referred to as magic Tee?
	L3
	CO2
	[7M]

	
	b)
	Derive the scattering matrix for magic tee.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	What is velocity modulation? How is it different from normal modulation?  Explain  how velocity modulation is utilized in Klystron amplifiers.
	L3
	CO3
	[7M]

	
	b)
	Starting from basic principles, derive expression for efficiency of a two – cavity Klystron amplifier.
	L4
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Derive the expression for power gain in dB for TWT.
	L3
	CO4
	[7M]

	
	b)
	A TWT has following characteristics: Beam Voltage Vo =2KV, Beam current 
Io= 4mA,  characteristic Impedance Zo= 20Ω, circuit length, N=50 and frequency 
f =8 GHz. Find the    i) gain parameter     ii) power gain in dB.
	L5
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Derive the expression for cutoff wavelength for step index fiber.
	L4
	CO5
	[7M]

	
	b)
	Determine the cutoff wave length for a step index fiber to exhibit single mode operation when the core refractive index and radius are 1.46µm and 4.5µm, respectively, with the relative index difference being 0.25%.
	L5
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Derive an expression for material dispersion.
	L4
	CO6
	[7M]

	
	b)
	A glass fiber exhibits material dispersion of 0.02s. Determine the material dispersion parameter at a wavelength of 0.85µm and estimate the rms pulse broadening per kilometer for a good LED source with an rms spectral width of 20nm at this wave length.
	L5
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Briefly explain the applications of microwaves.
	L2
	CO1
	[5M]

	
	b)
	Write short notes on waveguides Irises, posts and tuning screws.
	L3
	CO2
	[5M]

	
	c)
	Describe construction and working of two – cavity Klystron amplifier
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Explain the characteristics of slow wave structure.
	L2
	CO4
	[5M]

	
	b)
	Derive an expression for power flow in step index fibers
	L3
	CO5
	[5M]

	
	c)
	Explain different types of losses occurring in optical fibers.
	L4
	CO6
	[4M]
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