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B.E/B.Tech. DEGREE, EXAMINATIONS, NOVEMBER/DECEMBER 2009.

10/12) 09

FOURTH SEMESTER
ELECTRONICS AND COMMUNICATION ENGINEERING

EC 1253 — ELECTROMAG!

1C FIELDS
(REGULATIONS 2007
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PARTA—(10 %

0 marks)

Transform the point (-2,6,3) from Cartesian coordinate into cylindrical
coordinate system.

State Stoke's theorem.
State Biot-Savart law.

4. Denote the Lorentz force equation.

Define selfinductance.

6. Denote the point form of Ohm's lav:

7. Infree specs, £

0cos(wt ~50x)3V /m . Caleulate the displacement current.
8. Define Poynting vector.

9. Find the depth of penotration of 500 MHz RF signal in a copper conductor
whase conductivity is 5.8 10" mho/m.

10, The clectric field in freo space is E =50cos(10°¢+fx)3V/m. Find the
direction of wave propagation and also calculate the value of §
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1L (0 @ Point chargos Gne, 2nc aro located at (20,4) end (:3,05)

reapectively. Dotermino the force on a Inc point charge located at
(0.25,7).. And also find the clectric feld at (1,-3,7) ®

() Derive the cloctric field intensity at any and every point resulting
frorm o uniform line charge density along the Z mxis in & cylindrical

coordinate system from e to ®
or
() ) Discuss in dotail about Gausy's lav. ®

) A potential V=2¢'y-5z. Find the potential, clectric field
inteusity (E) at a point p(-43,6), direction of (E) al point ‘7.
And also dstermine cloctric flux density (D) in free space. (10

12. (@ A cireular loop located on x* +3* =9, Z =0 carrios a direct current of
10A along § diretion in cylindrical coordinate system. Derive the
exprossion for magnetic feld intensity d 7 at point p(0,0)1) contributed
by current clemont Id using Biotsavasta law. Determine f at
00,4

or

@ (@ Derive tho expression for foroe in a straight conductor which is
placed in a uniform magnetic field ao

(i) Write a brief note on Magnetic torque and moment. [

43 (@ () Derive the point form of continuity of current equation o
() Briefly explain about capacitance and inductance. ®
or

(&) Derive the boundary condition of a rogion between two different
dielectrics at which electric field exist.

14. (@) Derive the exprossion of Poynting vector.
or

(& Dorive two of the Maxwell's oquations from Faraday's law end from
displacement current.
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() Derive the wave equations for a conducting medium. a0
(i) Writo a short note on wave propagation in a good conductor. (6
or

A lossy diclectric has an intrinsic impedance of 200< 30°0 at a

particular frequency. A plane wavo is propagating at that frequoncy
through the dielectric has the magnetic field component

7 1 1
H =100 cos(t ~2x)5 Alm, where a=—=. Tind clectric field,
2 243

wave polarization and skin depth.





