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1. a) What are equi-potential surfaces? Give two examples of these. 

b) A line charge ρL=400pC/m lies along the axis. The surface of zero potential passes 

through the point(0,5,12)cm. Find the potential at point (2,3,-4)m.                (8M+8M) 

 

2. a) State and explain Biot-Savart’s law relating the magnetic field produced at a point due to 

the current in a small elemental wire. 

b) A thin ring of radius 5cm is placed on plane z=1 cm so that its center is at (0,0,1)cm. If 

the ring carries 50mA along aø , find H  at  

i) (0,0,-1)cm   ii) (0,0,10)cm.                            (8M+8M) 

 

3. a) What is the Faraday’s law of induction? Explain the significance of the terms transformer 

emf and generator emf. 

b) In a medium of ε = 5ε0,µ=2.5µ0, resistivity =0.2 Ω-m and E = 20µV/m, find the 

conduction current density. If this current density exists in a cylindrical rod of 2 cm 

diameter, evaluate the current that can flow through the rod.          (8M+8M) 

 

4. a) Derive wave equation for source free regions. 

b) The electric field in free space is given by E=20 cos (10
8
t+βx)ay V/m 

i) Find the direction of propagation 

ii) Calculate β and the time it takes to travel a distance of λ/2 

iii) Sketch the wave at t=0, T/4 and T/2                   (8M+8M) 

 

5. a) Define surface impedance and explain how it exists. 

b) Derive expression for reflection and transmission coefficients of an EM wave when it is 

incident normally on a dielectric.                    (8M+8M) 

 

6. a) Assuming z-direction of propagation in a parallel plane wave guide, determine the 

expressions for the transverse field components in terms of partial derivation of EZ  and HZ.  

b) Account for the presence of TE, TM and TEM waves in parallel plane wave guides and 

explain their significance.                     (8M+8M) 

 

7. a) Using the general line equations, obtain an expression for the input impedance of a line. 

b) A lossless transmission line has a capacitance of 50 pF/m and an inductance of 200nH/m. 

Find the characteristics impedance for sections of a line 10m long and 500m long. (8M+8M)     

 

8. a) Derive the expression for the voltage standing wave ratio from the transmission line 

theory. 

b) A 60Ω lossless line is connected to a source with 10v, Zg=50-j40Ω, and terminated with a 

load of j40Ω. If the line is 100m long and β=0.25rad/m, calculate Zin  and voltage at  

i)    the sending end ii)   the receiving end  iii) 4m from the load end  

iv) 3m from the source.                      (8M+8M) 
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1. a) Using Gauss’s law derive expression for electric field intensity and electric flux density 

due to an infinite sheet of charge density ρ C/cm 

b) A parallel plate capacitor has 250side plates of square shape separated by 5mm distance. 

A sulphur slab of 6mm thickness with  4=∈
r

 is kept on the lower plate find the capacitance 

of the set-up. If a voltage of 50volts is applied across the capacitor, calculate the voltage at 

both the regions of the capacitor between the plates.                  (8M+8M) 

 

2. a) The magnetic vector potential of a current distribution in free space is given by A=15e
-ρ

 

sin ø  az Wb/m. Find H at ).10,4/,3( −π  Also find the flux through ,
2

05,ρ
π

φ ≤≤=    

.100 ≤≤ z  

b) Derive an expression for magnetic vector potential A for surface currents.        (8M+8M)  

 

3. a) Describe the concept of displacement current with suitable example and derive the 

Maxwell’s equation which incorporates the displacement current. 

b) A conducting circular loop of radius 20 cm lies in the z=0 plane in a magnetic filed B =10 

cos 377t az mWb/m
2
. Calculate the induced voltage in the loop.                          (8M+8M) 

 

4. a) Define uniform plane wave. Prove that uniform plane wave does not have field 

components in the direction of propagation. 

b) If   ,0,9 µµ ==∈
r

 for the medium in which a wave with a frequency of f= 0.3GHz is 

propagating , determine the propagation constant and intrinsic impedance of the medium 

when σ = 0.                       (8M+8M) 

 

5. A y-polarized uniform plane wave with fields (Ei,Hi) and a frequency of 80MHz propagates 

in air in the +x direction and impinges normally on a perfectly conducting plane at x= 0. 

Assuming the amplitude of Ei to be 12mV/m, write the phasor and instantaneous expressions 

for                                                         

a) Ei and Hi of the incident wave, 

b) Er and Hr of the reflected wave and  

c) ET and HT of the total wave in air, and 

d) Determine the location nearest to the conducting plane, Where ET and HT are zero.        

(16M) 
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6. a) Define and derive the equations for phase and group velocities in a parallel plane guide. 

On what factors do they depend? 

b) A parallel plate wave guide made of two perfectly conducting infinite planes spaced 3cm 

apart in air operates at a frequency of 10GHz. Find the maximum time average power that 

can be propagated per unit width of the guide for TE10 and TM10 modes.        (8M+8M) 

 

7. a) Explain about the propagation constant in transmission lines. 

b) Explain the conditions which are used for minimum attenuation in transmission lines. 

c) What is loading? Explain different types of loading in transmission lines. (4M+4M+8M)        

 

8. a) Describe all the characteristics of UHF lines? 

b) Explain the significance and design of single stub impedance matching. Discuss the 

factors on which stub length depends.                                     (6M+10M) 
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1. a) Define Gauss’ law. Apply Gauss law to derive the boundary conditions at a conductor-

dielectric interface. 

b) Derive an expression for the capacitance of a parallel plate capacitor containing two 

dielectrics with the dielectric interface parallel to the conducting plates.                (8M+8M) 

 

2. a) Show that the magnetic field due a finite current element along z-axis at a point P, ‘r’ 

distance away along y-axis is given by aSinSinrH ˆ))(2/1( 21 ααπ −= ϕ.  Where I is the 

current through the conductor, α1, α2 are the angles made by the tips of the conductor 

element at P 

b) State Ampere’s circuital law. Specify the conditions to be met for determining magnetic 

field strength H, based on Amperes circuital law.                          (6M+10M)  

 

3. a) Derive Maxwell’s equations in integral form and differential form for time varying fields. 

b) Explain how the concept of displacement current was introduced by Maxwell to account 

for the production of magnetic field in the empty space.                     (8M+8M) 

 

4. a) For a conducting medium derive expressions for α and β. 

b) Determine the phase velocity of propagation, attenuation constant, phase constant and 

intrinsic impedance for a forward travelling wave in a large block of copper at 1 MHz 

  (σ = 5.8 x 10
7
, εr =1, µr =1). Determine the distance that the wave must travel to be 

attenuated by a factor of 100(40db).                    (8M+8M) 

 

5. Prove that under the condition of no reflection at an interface, the sum of the Brewster angle 

and the angle of refraction is 90 degrees for parallel polarization for the case of reflection by 

a perfect conductor under oblique incidence, with neat sketches.               (16M) 

 

6. a) Explain about attenuation in parallel-plate wave guides. Also draw attenuation versus 

frequency characteristics of wave guided between parallel conducting plates. 

b) Explain the significance of TEM wave in a parallel plane guide, and derive an expression 

for the attenuation factor for TEM waves.                     (8M+8M) 

 

7. a) Define characteristic impedance and propagation constants of transmission line and obtain 

lossless conditions. 

b) A distortion less line of 80Ω has α = 50 KHz to a load of 140Ω. The load power is 

80mW. Calculate  i) Voltage reflection coefficient  ii) VSWR    

iii) Position of VMax, Imin,Vmin and Imin                     (8M+8M) 

 

8. a) Define the reflection coefficient and derive the expression for i/p impedance in terms of 

reflection coefficient. 

b) Explain how the i/p impedance varies with the frequency with sketches.             (8M+8M)         
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1. a) State Coulomb’s law of force between any two point charges, and indicate the units of the 

quantities in the force equation. 

b) A point charge Q1 =10µC is located at P(1,2,3) in free space, while Q2=5µC is at 

P2(1,2,10). i) Find the vector force exerted on Q2 by Q1. ii) Find the coordinates of P3 at 

which a point charge Q3 experience no force.                   (8M+8M) 

 

2. a) Derive equation of continuity for static magnetic fields. 

b) Derive an expression for magnetic field strength H, due to a current carrying conductor of 

finite length placed on Y-axis at point P in the X-Z plane and ‘r’ distance from the origin. 

Hence deduce the expression for H due to semi-finite length of the conductor.      (6M+10M) 

 

3. a) What is the continuity equation? Derive it from the basics and describe all its forms. 

b) In a material for which σ = 5.0(Ωm)
-1

 and εr = 1, the electric field intensity is E= 250 sin 

10
10

 t V/m. Find the conduction and displacement current densities and the frequency at 

which they have equal magnitudes.                      (8M+8M) 

 

4. a) Derive wave equation for a conducting medium. 

b) A plane wave is propagating in a medium having the properties 

msr
r

/1,36,4 ==∈= σµ  the E =100e
-az 

cos(10
9
t-βz) ax V/m, determine associated 

magnetic field.                       (8M+8M) 

 

5. a) Show that in a good conductor, the skin depth ‘δ’ is always much shorter than the wave 

length. 

b) An EM wave travelling in air is incident normally on a boundary between air and a 

dielectric having permeability same as free space and permittivity as 4. Prove that one-ninth 

of the incident power is reflected and eight-ninths of it is transmitted into the second 

medium.                        (8M+8M) 

 

6. a) Explain and sketch the nature of variations of attenuation with frequency in a parallel 

plate wave guide for TE, TM and TEM waves. 

b) When a wave of 6GHz is to be propagated between two parallel conducting plates 

separated by 60mm, find the modes that will propagate through the guide.        (8M+8M) 

 

7. a) What are the different types of losses in transmission lines? 

b) A co-axial cable has following parameters Z0 =50 ohms, L= 20KM if the power input is 1 

watt and the attenuation constant is 1.5dB/km. Find the output power of the cable provided it 

is terminated by Z0. Also determine the output current.           (8M+8M) 

 

8. a) Explain clearly why the short circuited stub are preferred over to open circuited stubs? 

b) Derive the expression for the input impedance of a loss-less line. Hence evaluate ZOC and 

ZOC and sketch their variation with line length.                     (6M+10M) 
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