Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15EE45
Time: 3 hrs. “Max. Marks: 80
Note: Answer any FIVE full question; hdeing ONE full question from each module.
v Module-1
1 What is a unit vector? Illustrate its significance in the vecto representatlon (02 Marks)
Explain Cartesian coordlnate% system and differential selements in Cartesian coordinate
system. o (04 Marks)
Define:
1) Dot product and cross product of two vectors
i)  Gradient ofa calar field o ¢
iii) Diverge nd curl of a vector fiel (10 Marks)
% JOR
2 State and:explain Coulomb’s law of force between the two point charges. (05 Marks)
A point.charge Q = 30nc is located at the origin in Cartesian co-ordinates. Find the electric
flux density D at(1,3,-4)m. . (05 Marks)
State and explain Gauss law in‘electrostatics. (06 Marks)
3
(08 Marks)
the negative of the potential
(08 Marks)
4 (03 Marks)
Explain the boundary condrt;ons for a boundary between two di-electric materials.
(08 Marks)

ith a di-electric having a relative permrttrvrty of

3 5. A potential dlfferénce of 500V is maintained between the plates. Calculate:

i) The capamtance

ii) The tharjge on capacitor ¢
iii)  Electric flux density
iv)  Potential gradient. ¢ (05 Marks)

Module-3
Derive Poisson’s and Laplace equations starting from point form of Gauss law. (06 Marks)

Verify that the po“tentlal field given below satisfies the Laplace’s equation V = 2% -3y + 7
(02 Marks)

State and proi’fé““Unigueness theorem. (08 Marks)
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OR
State and explain Biot-Savart’s law. (06 Marks)
State and explain Stoke’s theorem. (04 Marks)
Derive an expression for vector magnetic potential, (06 Marks)

A point chart of Q =-1.2C has velocrty
force exerted on the charge if,

)
ii)

i)

(08 Marks)

OR

Derive the boundary conditions at the interface between two magnetic materials of different
permeabilities. " ., (08 Marks)
Calculate the iad 0 turns wound tightly on a cylindrical tube of
6¢cm diameter. Z[‘héylength of the tube is 60cm and the solenoid is in air. (02 Marks)
Define mutuahmductance Derive an expressron for mutual inductance of two different coils.

; (06 Marks)
Explam brleﬂy Faraday s law and dlsplacement curren (07 Marks)

~med1um conduction eurrent density J ’ 1091;0281n109t(A/m ).

Find the displacement« current density if ¢ _103“ (03 Marks)
Write Maxwell’s equatrons in point form and in integral form for time varying fields.

(06 Marks)
Discuss the prof)agatlon of unlform plane waves in a*lossiess medium. (06 Marks)
Define pt %n ing vector and expiam the power flow as%ocmted with it. (06 Marks)

A SOQMﬁz uniform plane wa: c “propagates through fresh water for which o =0, p, =1 and
€= 7§eralculate : :
1) ¢ The attenuation constant
The phase constant™

(04 Marks)
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