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E L E C T R O N I C S AND COMMUNICATION E N G I N E E R I N G 

EC5302 E L E C T R O M A G N E T I C F I E L D S AND W A V E S 

(Regulat ion2019) 

Time:c ihrMax.Marks: 100 

C 0 1 Ability to apply mathematical concepts to E M laws and theorem 

C 0 2 Ability to apply electromagnetic laws to static field 

C 0 3 Ability to apply Maxwell's equation for static and magnetic fields 

C 0 4 Ability to apply EM laws for electromagnetic fields 

C O S Ability to apply EM laws for the propagation of plane waves through different medium 

B L - Bloom's Taxonomy Levels 

(L l -Remember ing, L2-Understanding, L3-Applying, L4-Analysing, L5-Evaluating, L6-Creating) 

P A R T - A(10x2=20Marks) 
( A n s w e r all Ques t i ons ) 

Q.No. Questions Marks C O B L 

1 What are the differences between static electric fields and 

dynamic electric fields? 

2 1 L3 

2 State Stroke's Theorem 2 1 L I 

3 How is G a u s s ' s law applied to calculate the electric field of a 

uniformly charged infinite plane sheet? 

2 2 L3 

4 Write Poisson's equation and Laplace 's equation, and mention 

where they are applicable. 

2 2 L2 

5 State Ampere's Circuital Law in its integral form. 2 3 L3 

6 Write the boundary conditions for magnetic fields at the interface 

of two different media. 

2 3 L I 

7 State Faraday 's law of electromagnetic induction. 2 4 L I 

8 Define time-harmonic fields and their significance in 

electromagnetic analysis. 

2 4 L2 

9 How is the skin depth calculated in a good conductor? 2 5 L3 

10 Show the electric and magnetic field components always 

transverse to each other 

2 5 L I 

P A R T - B ( 5 x 1 3 = 6 5 M a r k s ) 
(Restrict to a maximum of 2 subdivisions) 

Q.No. Quest ions Marks C O B L 

11 (a) Evaluate divergence theorem for the given D= 2r ar + r cos^cp 

where r =3 and z=5. 

13 1 L5 

OR 

11 (b) (i) Write short notes on scalar and vector field. (4) 

(ii) What is unit vector? Discuss on the mathematical operations 

with vectors (9) 

4+9=13 1 L4 

1 2 ( a ) (i)Determine which of the following potential field distribution 

satisfy 

Laplace's equation. 

a) V = x^+/-3z^+10 
b)zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA V=e^sm (x) 

5+8=13 2 LS 



(ii) Using G a u s s law, find the electric field intensity of a conductor 

sphere zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

c — • 

OR 

12 (b) iVIention the importance of Po isson 's and Laplace 's equation in 

electromagnetic with necessary equations. 

13 2 L I 

1 3 ( a ) Derive the equations for magnetic field intensityand magnetic flux 

density at the center of the square current loop using Biot-Savart 's 

law. 

13 3 L3 

O R 

13 (b ) (i) Derive the expression for vector magnetic potential 

(ii) Explain the Energy Stored in a Magnetic Field. Derive the 

expression for magnetic energy density. 

8+5=13 3 L2 

1 4 ( a ) Derive the Maxwell 's equation for a time varying are modified for 

time varying from fundamental laws of electric and magnetic 

fields. 

13 4 L3 

OR 

14 (b ) Formulate the boundary conditions for an electromagnetic "wave at 

the interface between two distinct media.Also, specify the 

boundary conditions for an electromagnetic wave at an air-

conductor interface. 

13 4 L3 

1 5 ( a ) Describe the intrinsic impedance of uniform, plane waves in lossy 

dielectric and lossy conductor. 

13 5 L2 

OR 

15 (b ) Derive the expression for total electric and magnetic 

fieldcomponents for a uniform plane wave normally incident at a 

perfect conducting boundary. 

13 5 L3 

P A R T - C d x 15=15Marks) 

(Q.No.16 is compulsory) 

Q.No. Quest ions Marks C O B L 

16. A solenoid with Ni=2000, ri=2 cm and li= 100cm is concentric 

within a second coil of N2= 4000 , r2= 4cm and l2=100cm.Calculate 

mutual inductance assuming free space conditions. 

15 3 L3 


