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ELECTROMAGNETIC FIELDS

(Electrical and Electronics Engineering) 

Time: 3 hours.






Max. Marks: 70

Answer any FIVEquestions

All questions carry equal marks

---

1.a)
Explain the concept of electric field due to several point  charges and generalize to continuous charge distribution.
   b)
Explain resistivity and Ohm’s law in point form.

2.a)
Explain concept of stored electrostatic energy.  Derive the stored energy for four point charges in space.

   b)
Derive the expression for magnetic force experienced by a segment of current carrying wire in a magnetic field.  Hence find the current “I” that should flow in a vertical rectangular loop whose upper half is situated in a magnetic field “B” normal to the loop in order to balance the weight of a mass “m” hanging from the loop.  The width of the loop is “a” and height “h”.
3.a)
State Biot - Savart law and find the magnetic field a distance Z above a straight long horizontal wire carrying a steady current I.
   b)
State Ampere’s Law in integral form. Show that it holds good for an infinitely long conductor carrying a current I.

4.a)
State the Lorentz force law.  A large capacitor with parallel plates having uniform charge density ( c/m2 on the upper plate and - ( c/m2 on the lower plate is moving with a velocity v as shown below.  Find the magnetic field in the three regions marked I, II and III.
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  b)
Derive the torque in a current loop placed in a magnetic filed.  Explain rector notation for torque.

5.a)
Derive expression for electric field intensity of an electric dipole at large distances.

   b)
Derive expression for force between two current-carrying conductors.
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6.a)
Explain self and mutual inductance and derive an expression for each.

   b)
Explain wave propagation in free space and derive various expression involved.

7.a)
Derive the stored energy in a capacitor.  Define capacitance and explain how you will obtain it for a given configuration.

  b)
State Maxwell’s equation in point form.  Derive the corresponding equations in integrated form from them.

8.
Write notes on:

a)  Poynting Theorem


b)  Capacitance of overhead lines.
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