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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: 6x2=12

[image: image1.wmf] Answer all QUESTIONS, EACH QUESTION CARRIES 2 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	1
	State Coulomb’s law
	L1
	CO1
	[2M]

	2
	Justify that electric field is conservative.
	L2
	CO2
	[2M]

	3
	A long straight wire carries a current I = 1 amp. At what distance is the magnetic field H= 1A/m
	L3
	CO3
	[2M]

	4
	Derive Maxwell’s equation derived from Ampere’s law.
	L4
	CO4
	[2M]

	5
	Mention the limitations of scalar magnetic potential.
	L2
	CO5
	[2M]

	6
	Define magnetic dipole-moment.
	L1
	CO6
	[2M]








           Part – B


Max.Marks: 6x8=48
ANSWER ALL QUESTIONS. EACH QUESTION CARRIES 8 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	7.
	a) Derive the expression for work done in moving a point charge in an  electrostatic field.

b) Derive Laplace and Poisson equation.
	L1

L2
	CO1
	[8M]

	
	OR
	
	
	

	8
	a) Using Gauss law, derive the expression for electric field intensity due to an infinite length of line charge.

b) Two 6nC point charges are located at (1,0,0) and (-1,0,0) in free space. i) Find V at P(0,0,z) ii) Find Vmax
	L1

L3
	CO1
	[8M]

	
	
	
	
	

	9.
	 Derive an expression for the torque on a current loop placed in a uniform magnetic field and hence define magnetic dipole-moment from this derivation.
	L3


	CO2
	[8M]

	
	OR
	
	
	

	10
	A small current loop L1with magnetic moment 5 az A/m2 is located at the origin while another small loop of current L2 with magnetic moment 3 ay A/m2 is located at (4,-3,10). Determine the torque on L2.
	L5
	CO2
	[8M]

	
	
	
	
	

	11
	Derive the expressions for the capacitance of a parallel plate capacitor and the energy stored in it. 
	L2
	CO3
	[8M]

	
	OR
	
	
	

	12
	A parallel plate capacitor having a mica dielectric εr = 6, plate area of 625 cm2 and a separation of 2.5 cm, a potential of 100 VX is applied. Find the energy stored in the capacitor.
	L6
	CO3
	[8M]

	
	
	
	
	

	13
	Two parallel current carrying conductors separated by a distance of 4m carries current of 10 A and 15 A in opposite directions. Find the force on each conductor. Find the field intensity at mid-point between the two conductors.
	L4
	CO4
	[8M]

	
	OR
	
	
	

	14
	a) Derive point form of Ampere circuital law and explain displacement current density from this derivation. 
b) A parallel plate capacitor with plate area of 10 cm2 and a plate separation of 6 mm has a voltage 50 Sin 1000t V applied to its plates. Calculate the displacement current if the relative permittivity of the dielctric between the plates is 6.
	L2

L3
	CO4
	[8M]

	
	
	
	
	

	15
	a) Derive an expression for the torque on a current loop placed in a uniform magnetic field and hence define magnetic dipole-moment from this derivation.

 b) A small current loop L1 with magnetic moment 5 az A/m2 is located at the origin while another small loop of current L2 with magnetic moment 3 ay A/m2 is located at (4,-3,10). Determine the torque on L2
	L3

L2
	CO5
	[8M]

	
	OR
	
	
	

	16
	A magnetic field, B = 3.5 × 10-2 ˆ z a Tesla, exerts a force on a 0.3m conductor along the x-axis. If the conductor current is 5 A in the -Ax direction, what force must be applied to hold the conductor in position.
	L5
	CO5
	[8M]

	
	
	
	
	

	17
	a) Derive the expressions for the self-inductances of a solenoid and a toroid. 

b) Write Maxwell’s equations for time varying fields and make their word statements. 


	L1

L1
	CO6
	[8M]

	
	OR
	
	
	

	18
	a) State and explain Faraday’s laws of electromagnetic induction with its integral and point forms.

b)   In a material for which σ = 5.0 s/m and ∈ r = 1, the electric field intensity is E = 250 Sin1010t (V/m). Find the conduction and displacement current densities, and the frequency at which they have equal magnitudes.
	L2

L6
	CO6
	[8M]
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