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1.a)
Find E at any point due to a line charge of density ( c/m and length L meter.   

b)
A total charge of 0.1(C is distributed uniformly along a ring of radius of 5m. Calculate the potential on the axis of the ring at a point 5m from the center of the ring   

2.
Write Laplace’s equation in spherical co-ordinates. 
In spherical co –ordinates V = 0 for r = 0.1m and V = 100v and r =2m. Find potential function.         

3.a)
 Explain what is meant by Conservative field?




      

   b)
 Find the stored energy in a system of four identical point charges Q=4nc at the 

         
 corners of  a square 1M on a side. 

4.
Derive the formula for the magnetic field intensity at a point in the vicinity of a straight current carrying conductor of finite length.
5.
State Ampere’s Circuital Law. Derive the same in its point form.

6.
Derive formula for self-inductance of a solenoid. use this formula and find self-inductance of a solenoid having 500 turns, mean diameter equal to 10 cm and length equal to 5 cm. Assume medium to be air.
7.a)
Find the velocity of a plane wave in a lossless medium having relative permittivity S and relative permeability L?

   b)
For uniform plane waves in fresh lake water (having (=10-2 mho/m, (=80(0,  (= (0).  Find (,(,( and ( for two frequencies:  100MHz and 10 KHz.

8.a) 
 Assuming Maxwell’s equations, show that  the quantity given by the expression 
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    is equal to the total power flowing out the volume enclosed by the closed surface    
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 surrounding the volume.

   b)
A conductor of length 100cm moves at right angles to a uniform field of strength 10,000 lines  per cm2, with a velocity of 50 meters/sec. Calculate the EMF induced in it. Find also the value of the induced EMF when the conductor moves at an angle of 300 to the direction of the field.
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1.a)
Show that the force on a point charge any where with in a circular ring of uniform charge density is zero provided the point charge remains in the plane of the ring.                                                                                                

b)
A circular disc of 10 cm radius is charged uniformly with a total charge of 100(C. Find E at a point 20 cm  on its axis.

2.a)
Find the capacitance of a two concentric spherical shells.                                              

   b)
A spherical condenser has capacitor 54 Pico farads. It consists of two concentric spheres differing in radii by 4cm and having air as dielectric. Find the radius of inner and outer spheres.           

3.a)
 At the boundary between glass (Єr =4) and air, the lines of electric  induction makes an angle of 32( with the normal to the interface.   If the density of such line in     air is 0.25 (c/ metres, determine the angle and magnitude of D in glass.

   b)      Distinguish between conductors and insulators.



 4.
Derive the boundary conditions at the interface of two different magnetic media.

 5.
Describe how a differential current loop behaves like a Magnetic dipole.

 6.
A torroid is made of closed iron ring wound with 300 turns of insulated copper wire. The cross sectional area of the ring in 5 sq. cm. The mean radius of the ring in 10 cm. Relative permeability of iron is 1000. Find self-inductance. Derive the formula used.
7.a)
Explain wave propagation in perfect dielectrics.

   b)
Show that the characteristic wave impedance of a uniform plane wave in any medium is given by (=( j((/((+j(())½.

8.a)
Distinguish between conduction and displacement currents?

b)
A Faradays copper disc 0.3m diameter is rotated at 60 rps on a horizontal axis perpendicular to and though the centre of the disc, the axis lying in  a horizontal field of 20 micro Tesla.  Determine the EMF measured between the brushes.
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1.a)
Show that the electric field intensity due to an infinite sheet of charge is   independent of the distance of the point from sheet                                

   b)
A uniform line charge (L = 25nc/m lies on the line x = -3 and z =4 m in free space. Find the electric field intensity at a point (2,5,3)                          


2.a)
Find the electric field at any point due to an electric dipole.                       

   b)
A line charge is ‘2a’ meter long and has a uniform charge ( c/m . Find the potential at a point ‘r’ meters from line and located on the plane which bisects the line.                               

3.
A parallel plate capacitor with air as dielectric has a plate area of 36( cm2  and a separation between the plates of 1mm.It is charged to a potential difference  of 100v by connecting it across a battery .If the battery is disconnected and the  plate  separation  is increased to 2mm, Calculate the  change in 

(a)  P.d. across the plates and (b) Energy stored. How do you account for the change in the energy stored?








4.
Find an expression for force and torque on closed circuits carrying current in the magnetic field.
5.
Derive an expression for force between two straight long parallel current carrying conductors. What will be the nature of force if the currents are in the same and opposite directions?
6.
A straight long wire is situated parallel to one side of a square coil. Each side of the coil has a length of 10 cm. The distance between straight wire and the centre of the coil is 20 cm. Find mutual inductance of the system. Derive formula used. 
7.a)
Explain what is meant by the term displacement current.  Deduce equation of continuity of current div (J+dD/dt)=0

   b)
The electric field intensity associated with a plane wave traveling in a perfect dielectric medium is given by Ex(Z,t) = 10cos(2π107  t – 0.1 πx)V / m


i)  Calculate the velocity of propagation.


   
ii)  Write down an expression for the magnetic field intensity associated with the wave if ( = (0.
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8.a)
Derive an expression for the depth of penetration of an electromawtgnetic wave in a good conducting medium.

   b)
A uniform plane EMW propagating in air is given by  
[image: image3.wmf]
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Derive by using one of the expressions for the vector magnetic field.

&&&&&
Code No: 210204

II - B.Tech. I Semester Supplementary Examinations, June 2003

ELECTROMAGNETIC FIELDS

(Electrical and Electronics Engineering)

Time: 3 hours.



                 

Max. Marks: 80

Answer any Five questions

All questions carry equal marks

---

1.a)
Show that the intensity of electric field at any point inside a hollow charged spherical conductor is zero.                                                                   

b)
A sphere of radius ‘a’ has the charge distribution ((r) C/m3 which produces an electric field intensity given by,

Er = A r4,       for  r ( a,


    = Ar-2,       for  r >a,


Where A is a constant. Find the corresponding charge distribution ((r).

2.a)
Find potential function at any point between spherical shell in terms of applied potential using laplace equation.                                                           

b)
A parallel plate capacitor consists of two square metal plates with 500mm side and separated by 10 mm . A slab of sulphur  ((r = 4) 6 mm thick is placed on the lower plate and air gap of 4mm Find capacitance of capacitor.              

3.a)    i)  Determine the capacitance of a capacitor consisting of two parallel   metal plates     


   30 cm by 30 cm surface are separated by  5mm in air Є0 = 8.854 * 10-12

           ii) What is the energy stored by the capacitor if the capacitor is charged  to the P.d.    


   of 500 volts   iii) What  is energy density.



   b)
Explain what you understand by Dielectric Strength of a medium.


4.
State and prove Ampere’s circuital law. Discuss few applications for the same.

5.
What is Magnetic moment? Derive an expression for torque on a current loop.

6.
Derive an expression for energy density in a magnetic field and use this formula for computing energy density in a magnetic field having flux density equal to 1 Tesla.
7.a)
Show that the displacement current in the dielectric of a parallel plate capacitor is equal to the conduction current in the Leads.

b)
A uniform plane wave at 1 MHz travels in air in a direction that makes 300 with X-axis, 600 with Y-axis and 900 with Z-axis.  It has a Z-directed electric field of magnitude 5V/m.  Express the electric and magnetic fields in vector form.

8.a)
State Maxwell’s equation in their general point form and derive their form for harmonically varying fields.

b)
In a material for which (=5.0(Ωm)-1 and (r=1 the electric field intensity is E=250 sin 1010t V/m.  Find the conduction and displacement current densities and the frequency at which they have equal magnitudes.
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