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USN          

Internal Assesment Test - II 

Sub: ENGINEERING ELECTROMAGNETICS Code: 15EC36 

Date: 02 / 11 / 2016 Duration: 90 mins Max Marks:  50 Sem: III Branch: 
ECE(A, B, C, 

D)/TCE 

Answer Any FIVE FULL Questions choosing either (a) or (b) from each question. 

 Marks 
OBE 

CO RBT 

1(a) Deduce Poisson’s and Laplace’s equations. 
Check whether the following scalar fields are Laplacian: 

i. � = 2�� − 3�� + 
� 
ii. � = (�
� + �
��) sin(4�) 

 
 
 
 
 
 
 
 

[10] CO1 L1 
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    i) 
 

 
 ii) 

 
 

 (OR)    

(b) State and prove Uniqueness theorem. 

 

[10] CO1 L1 
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2(a) Using Laplace’s equation for potential field, derive the expression for 

capacitance of a cylindrical capacitor, where L is the length of the capacitor, a 

& b are inner and outer radii of the cylindrical layers and V= V0 at ρ = a and 

V=0 at ρ = b. 

[10] CO5 L4 
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 (OR)    
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(b) State Biot-Savart law. Derive the expression for magnetic field intensity at a point due 

to an infinitely long conductor carrying current I Amperes. Consider ρ is the distance 

of the point from the conductor. 

 

[10] CO1 L1 
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3(a) State Ampere’s circuital law. Derive the expression � × � = � for static 

magnetic fields. 

 

[10] CO1 L1 
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 (OR)    

(b) Calculate the current density J at P (2, 3, 4). It is given that � =  ��
 �� − ��� ��. 

 

[10] CO5 L3 
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4(a) Given � =  6�� � − 3�� ��  A/m. Show that ∮ �. #$ =  ∯(� × �). #&  for the 

rectangular path around the region 2 < � < 5, −1 < � < 1 on the z = 0 plane. 

 

[10] CO5 L3 
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 (OR) 
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(b) Derive the expression for the scalar and vector magnetic potentials. 

 

 

[10] CO1 L1 
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5(a) Deduce Maxwell’s equations in point form and integral form for time varying E and 

H fields. 

 

[10] CO1 L1 
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 (OR)    

(b) Given � = �(
 − +,) and / = �( 0
1

− ,)�2 . Show �. / =  −3454
67
68

  and + = 9

:;<=<
 . 

Calculate E and D. 

 
 

[10] CO6 L3 
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CO1: 

Explain and solve problems related to 

Basic Concepts of Electric Fields, 

Magnetic Fields and Electromagnetic 

Waves and basic Concepts to Solve 

Complex Problems in Electric Fields, 

Magnetic Fields and Electromagnetic 

Waves. 

3 3 0 0 0 0 0 0 0 1 0 1 

CO2: 
Interpretation of Gradient, Divergence 

and Curl Operators. 
3 3 0 0 0 0 0 0 0 1 0 1 

CO3: 

Interpretation of Maxwell’s Equations in 

differential and integral forms and 

interpretation of wave propagation in 

free space and dielectrics. 

3 3 0 0 0 0 0 0 0 1 0 1 

CO4: 

Apply the knowledge gained in the 

design of Electric and Electronic Circuits, 

Electrical Machines and Antenna’s and 

Communication Systems. 

3 3 3 3 0 0 0 0 0 1 0 0 

CO5: 

Analyze different Charge and Current 

Configurations to derive 

Electromagnetic Field Equations. 

Analyze Poisson’s and Laplace’s 

Equations, Uniqueness theorem, and 

solution of Laplace’s equation. 

3 3 1 3 0 0 0 0 0 1 0 0 

CO6: 

Analyze Time-varying fields, Maxwell’s 

equations, wave propagation in free 

space and dielectrics. 

3 3 1 3 0 0 0 0 0 1 0 0 

 

Cognitive level KEYWORDS 
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L1 List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, where, etc.  

L2 summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, extend  

L3 
Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify, 

experiment, discover.  

L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.  

L5 
Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support, 

conclude, compare, summarize.  

 

 

PO1 - Engineering knowledge; PO2 - Problem analysis; PO3 - Design/development of solutions; 

PO4 - Conduct investigations of complex problems; PO5 - Modern tool usage; PO6 - The Engineer and society; PO7- 

Environment and sustainability; PO8 – Ethics; PO9 - Individual and team work; 

PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning 


