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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	State Gauss law for electric fields.
	[3M]

	2.
	Define Electric dipole and dipole moment.
	[3M]

	3.
	State Biot-Sarvart's law.
	[3M]

	4.
	Write down the Maxiwell's third equation.
	[3M]

	5.
	Write the vector Poisson’s equation.
	[3M]

	6.
	State Poynting Theorem.
	[2M]

	7.
	Define Polarization.
	[2M]

	8.
	 Define Magnetic field intensity.
	[2M]

	9.
	 Write down expression for x, y, z in terms of spherical co-ordinates r, θ and ϕ.
	[2M]

	10.
	State Faraday’s law of electromagnetic induction.
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Derive Poisson’s and Laplace equations starting from point form of Gauss Law.
	[5M]

	
	b)
	Find the electric field at a appoint (1, -2, 1) m if the given potential is V=3x2y+2yz2+2xyz
	[5M]

	
	
	
	

	12.
	a)
	Derive the equation for continuity of current.
	[5M]

	
	b)
	Derive an expression for potential due to an electric dipole?
	[5M]

	
	
	
	

	13.
	a)
	Derive the expression for Magnetic Field Intensity due to a straight current carrying filament of a finite length?
	[5M]

	
	b)
	Derive the expression for capacitance of two concentric spherical shells.
	[5M]

	
	
	
	

	14.
	a)
	State and explain Ampere’s circuital law concerned to EM fields. Write its various forms.
	[5M]

	
	b)
	A test charge of 1.6x10-19 C is moving with a velocity of (2[image: image2.png]


+ 3[image: image4.png]


) m/s in an electric field intensity of (3[image: image6.png]


 + 6[image: image8.png]


 + [image: image10.png]


)  and a magnetic field of (2[image: image12.png]


+ 3[image: image14.png]


) tesla. Determine the magnetic and direction of Lorentz force acting on the test charge.
	[5M]

	
	
	
	

	15.
	a)
	Derive the expression for Torque on a current loop placed in a magnetic field .
	[5M]

	
	b)
	Derive the expression for scalar and vector magnetic potential.
	[5M]

	
	
	
	

	16.
	a)
	Explain Faraday’s laws of electromagnetic induction and derive the expression for induced EMF.
	[5M]

	
	b)
	A parallel-plate capacitor with plate area of 5 cm2 and plate separation of 3 mm has a voltage 50 sin(103t) V applied to its plates. Calculate displacement current, assume ε = 2ε0.
	[5M]

	
	
	
	

	17.
	a)
	Prove Div. (B) =0.
	[5M]

	
	b)
	At a certain temperature and pressure, atomic hydrogen contains 5.67 x 1025 atoms/m3.  If the electric susceptibility is χe= 4.1x10-4 with E=3kv/m. Find the dipole moment, Polarization and relative permittivity.
	[5M]

	
	
	
	

	18.
	a)
	Explain the Maxwell’s equations for time varying fields.
	[5M]

	
	b)
	Derive the expression for modified form of ampere’s circuital law.
	[5M]
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