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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.





Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 



Max.Marks:20
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	BCLL
	CO(s)
	Marks

	1
	Calculate de Broglie wave length of an electron whose kinetic energy is 50eV. Rest mass of the electron is 9.1 x 10-31 kg and h = 6.63 x 10-34J-s.
	L3
	CO1
	[2M]

	2
	Distinguish between Spontaneous and stimulated emission.
	L3
	CO2
	[2M]

	3
	The relative permittivity of free space of Sulphur is 4.0, calculate its atomic polarizability. (given that Sulphur in cubic form has a density of 2.08 × 103  atoms/m3).
	L3
	CO3
	[2M]

	4
	Write Clausius-Mosotti relation for elemental solid dielectrics.
	L1
	CO4
	[2M]

	5
	Write two differences between P –type and N-type semiconductor.
	L1
	CO5
	[2M]

	6
	Write the factors which affect the change in properties of nano-materials.
	L1
	CO6
	[2M]

	7
	Explain metastable state?
	L2
	CO2
	[2M]

	8
	Define permeability and Magnetic induction.
	L1
	CO3
	[2M]

	9
	What is the role of thermistor?
	L2
	CO5
	[2M]

	10
	The dielectric constant of Helium gas measured at 00c at 1 atmosphere is 1.0000684. Under these conditions the gas contains 2.7 x 1025 atoms/m3. Calculate the radius of the electron cloud.
	L3
	CO4
	[2M]








           Part – B


   
 Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Derive one dimensional time independent Schrodinger’s wave equation for a free particle.
	L3
	CO1
	[5M]

	
	b)
	Give de Broglie theory of matter waves. Derive an expression for the de Broglie wavelength of matter wave.
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Explain with a neat diagram the principle, construction and working of semiconductor laser.
	L3
	CO2
	[5M]

	
	b)
	Distinguish between single mode and multimode fibre with suitable diagram.
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Distinguish between soft and hard magnetic materials.
	L2
	CO3
	[5M]

	
	b)
	The transition temperature of Pb is 7.2K. However it losses the superconducting property if subjected to magnetic field of 3.3 x 104A/m at 5K. find the maximum value of H which will allow the metal to retain its super conductivity at 0K.
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Show that the electronic polarizability is directly proportional to the cube of the radius of the atom.
	L2
	CO4
	[5M]

	
	b)
	Obtain an expression for the internal field seen by an atom in an infinite array of atoms subjected to an external field.
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Describe with an appropriate diagram I- Vcharacteristics of a P-N junction diode.
	L2
	CO5
	[5M]

	
	b)
	What is Hall effect? Show that the Hall coefficient is RH = 
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	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Describe briefly how to characterize Nano Materials by XRD.
	L2
	CO6
	[5M]

	
	b)
	Write any five applications of Nano materials.
	L2
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Summarize physical interpretation of wave function.
	L2
	CO1
	[4M]

	
	b)
	Find the ratio of populations of the two states of a laser that produces light of wave length 6328A0 at 270C.
	L3
	CO2
	[3M]

	
	c)
	A paramagnetic material has a magnetic field intensity of 104 A/m. If the susceptibility of the material at room temperature is 3.7 x 10-3, calculate the magnetization and flux density in the material.
	L3
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Derive the relation connecting dielectric susceptibility and polarizability of a dielectric.
	L3
	CO4
	[4M]

	
	b)
	A semiconducting crystal with 12 mm long, 5 mm wide and 1 mm thick has a magnetic density of 0.5 Wbm–2 applied from front to back perpendicular to largest faces. When a current of 20 mA flows length wise through the specimen, the voltage measured across its width is found to be 37μV . What is the Hall coefficient of this semiconductor?
	L3
	CO5
	[3M]

	
	c)
	Explain about types of Nanomaterials.

	L2
	CO6
	[3M]
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