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|Question Paper Code : 66504

B.E./B.Tech. DEGREE EXAMINATIQN , APRIL/MAY 2011.
Third Semester
Electrical and Electronics Engineering
EE 1201 — E‘.‘LECTROMAGNETIC THEORY
(Regulation 2004)
{Commeon to B.E. (Part-Time) Second Semester, Regulation 2005)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Given A=5j+4k, B =10i + 3j. Find the projection of AonB.
2. State the properties of divergence of a vector field.
3. State Coulomb’s law.
4.  What is dielectric strength of a dielectric material?
5. State the law of conservation of magnetic flux.

6. A current of 2A is flowing through an inductor of 100mH. What is the energy
stored in the inductor?

7. . State Lenz’s law.
8. What is displacement current? How does it differ from conventional current?
9. Define characteristic impedance of free space.

10. What is meant by skin depth?
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PART B — (5 x 16 = 80 marks)

A vector field F =r? cos® @4, +2zsin¢d, is in cylindrical form, Find the

flux emanating due to this field from the closed surface of the cylinder

0 <2 <1,r =4. Verify the result by using divergence theorem. (8 +8)
Or
(i}  Describe briefly about the cylindrical coordinate system used to

(i)
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represent field vectors. (6)
It A=p cos @G, +singd,, evaluate § Aedl around the path
shown in Fig. Q. 11 (b). Confirm this using Stoke’s theorem. (10)
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Fig. Q. 11 (b)

A circular disc of radius ‘a’ m is charged uniformly with a surface
charge density of ‘¢’ coulombs/m?. Find the electric field intensity

at a point ‘h’ m from the disc along its axis. 10)

Derive the Laplace and Poisson’s equations. {6)
Or

State and prove Gauss’s law. 8

Determine the capacitance of a capacitor consisting of two parallel
metal plates 30 cm x 30 cm surface area, separated by 5 mm in air.
What is the total energy stored by the capacitor if the capacitor is
charged to a potential difference of 500 V? What is the energy
density? 8)
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State and explain Ampere’s law for the magnetic fields. (6)

Develop an expression for the magnetic field intensity both inside
and outside a solid cylindrical conductor of radius ‘a’ Carrying a
current ‘T with uniform density, and sketch the variation of field
intensity as a function of distance from the conductor axis. (10)

Or

Consider a conductor of rectangular loop ‘abed’ situated in a
uniform magnetic field of ‘B’° wb/m? Derive the expressions for
torque and magnetic moment. 8)

Find the expression for H’ (field intensity) at the centre of a
circular wire carrying a current ‘T’ in the anticlockwise direction.
The radius of the circle is ‘a’ and the wire is in XY plane. (8)

From the first principles, derive the Maxwell’s equations in both integral
and differential forms. (16)

(1)

(ii)

(i)

(i)

Or

A parallel plate capacitor has an electrode area of 0.01m? . The
separation between the plates is 0.05 mm. A voltage of 200 sin 200t
is applied across its plates. Calculate its displacement current
density. Assume a dielectric with relative permittivity of 10. 6)

Explain the relationship between the field theory and circuit theory
using a simple RLC series circuit. (10)

A plane sinusoidal electromagnetic wave traveling in space has
E,_, =15004V/m.

(1)  Find the accompanying H,,, .

(2) Propagation is in X-direction and H is oriented in
Y-direction. What is the direction —of E?

(3) Compute the average power transmitted. ()]

Define ‘wave’. Derive the free space electromagnetic wave

equations. 10y
Or

How is power flow referred by using Poynting Vector? Explain Poynting’s
theorem. Explain its significance. (16)
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