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	Internal Assessment Test 3 – June 2024

	Sub:
	Physics for EEE stream
	Sub Code:
	BPHYE202
	Branch:
	ECE

	Date:
	25/06/2024
	Duration:
	90 mins
	Max Marks:
	50
	Sem/Sec:
	II Sem/  M,N,O & P
	OBE

	Answer any FIVE FULL Questions
Given: c = 3  108 m/s;  h = 6.625  10 -34Js ;  k = 1.38  10 -23 J/K; me = 9.1  10-31kg;  e = 1.6  10-19C, εo= 8.854 X 10-12 F/m
	MARKS
	CO
	RBT

	1 (a)
	Derive an expression for Fermi energy in terms of energy gap of an intrinsic semiconductor.
	[06]
	CO1
	L2

	   (b)
	Explain Four probe method to determine resistivity of a semiconductor.
	[04]
	CO1
	L2

	2 (a)
	What is Hall effect? Obtain an expression for Hall coefficient in terms of Hall voltage.
	[06]
	CO2
	L2

	   (b) 
	State and explain law of mass action.
	[04]
	CO2
	L2

	3 (a) 
	Discuss the construction and working of a photodiode. Also mention its applications
	[06]
	CO3
	L2

	   (b)
	Obtain the expression for electrical conductivity of an intrinsic semiconductor.
	[04]
	CO3
	L2
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	4 (a)
	With the help of neat diagrams, explain the construction and working of a semiconductor laser.
	[6]
	CO2
	L2

	   (b) 
	The electron and hole mobilities of germanium are 0.36 m2 V-1 s-1 and 0.14 m2 V-1 s-1 respectively at 27 0C. If the resistivity of germanium is 2.5Ω-m, calculate the intrinsic carrier concentration.

	[4]
	CO2
	L3

	5 (a)
	Derive an equation for an electromagnetic wave in terms of electric field using Maxwell’s equation for free space.
	[6]
	CO3
	L2

	   (b)
	Explain Gauss law in magnetostatics and Faraday’s law of electromagnetic induction and express the same in point form.
	[4]
	CO3
	L2

	6 (a)
	State and prove Gauss divergence theorem.
	[6]
	CO1
	L2

	   (b)
	Calculate the curl of a vector given by =(1+yz2) 𝑎⃗𝑥+ 𝑥𝑦2𝑎⃗𝑦+ 𝑥2y𝑎⃗𝑧
	[4]
	CO1
	L3

	7 (a)
	Discuss continuity equation and derive an expression for displacement current.
	[6]
	CO2
	L2

	   (b)
	A circular coil of wire consisting of 100 turns, each of radius 100 cm is carrying a current of 0.4 A. What is the magnitude of magnetic field at a point 20 cm from the wire?
	[4]
	CO2
	L3

	8 (a)
	Explain the terms gradient of a scalar, curl and divergence of a vector.
	[6]
	CO3
	L2

	   (b)
	Explain the transverse nature of electromagnetic waves.
	[4]
	CO3
	L2
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