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ELECTROMAGNETIC WAVES
V Semester (EC/TC)

[As per Choice Based Credit System (CBCS)

Course Code 18EC55 CIE Marks 40
Number of Lecture Hours/Week 03 SEE Marks 60
Total Number of Lecture Hours 4 (S Hlars e Exam Hours |03
" Y Module)

CREDITS - 03

Course objectives: This course will enable students to:

o Study the different coordinate systems, Physical significance of

Divergence, Curl and Gradient.

» Understand the applications of Coulomb’s law and Gauss law to different
charge distributions and the applications of Laplace's and Poisson’s
Equations to solve real time problems on capacitance of different charge

distributions.

e Understand the physical significance -of Biot-Savart's, Amperes‘'s Law

and Stokes ‘theorem for different current distributions.
Infer the effects of magnetic forces, materials and inductance.

for Plane waves for their behavior in different media.

Acquire knowledge of Poynting theorem and its application of power flow.

Know the physical interpretation of Maxwell‘ equations and applications

L

i Module-1 RBT

: Level

Revision of Vector Calculus — (Text 1: Chapter 1) L1,

coulomb’s Law, Electric Field Intensity and Flux density: | L2, L3

Experimental law of Coulomb, Electric field intensity, Field due to

sontinuous volume charge distribution, Field of a line charge, Field due to

Sheet of charge, Electric flux density, Numerical Problems. (Text: Chapter

2.1 to 2.5, 3.1)

4 Module -2

3auss’s law and Divergence: Gauss law, Application of Gauss’ law to | L1,
L2, L3

yoint charge, line charge, Surface charge and volume charge, Point
differential) form of Gauss law, Divergence. Maxwell's First equation
Electrostatics), Vector Operator ¥ and divergence theorem, Numerical

roblems (Text: Chapter 3.2 to 3.7).
Inergy, Potential and Conductors: Energy expended or work done in

noving a point charge in an electric field, The line integral, Definition of
otential difference and potential, The potential field of point charge,

Yotential gradient, Numerical Problems (Text: Chapter 4.1 to 4.4 and




PRt e
5.? SC;’rrent and Current density, Continuit y of current. (Temt; WM

i ?.;
{

,  Module-3
Poisson’s and Laplace’s Bquations: |ierivition of Vosam's wid Liphne s b4,
Equations, Uniqueness theorem, Examples of the soltion o Laghate's Vi, 14

?Iq;;ation Numerical problems on Laplace equation (Text: Chapler 7.4 46

Steady Magnetic Field: Biot-Savart Law, Ampere's cciiital Jaw, Lo,
Stokes’ theorem, Magnetic flux and magnetic flux density, Hasic ﬂr‘ﬂ'f"ﬂfﬁ’*

Scalar and Vector Magnetic Potentials, Numercal profiemns, WW
| Chapter 8.1 to 8.6)

Module 4
Magnetic Forces: Force on a moving charge, differential current elemems, Li,
Force between differential current elements, Numerical problems !’Tm m* s
| Chapter 9.1 to 9.3).
Magnetic Materials: Magnetization and permeability, Magnetic bf#én/iﬁf?
conditions, The magnetic circuit, Potential encrgy and forces on magnetic
materials, Inductance and mutual reactance, Numerical problems (’l‘m
Chapter 9.6 to 9.7). '
| Faraday’ law of Electromagnetic Induction ~Integral form and Point fxfﬁ’m 1;‘
Numerical problems (Text: Chapter 10.1) ;
Module -5
| Maxwell’s equations Continuity equation, Inconsistency of Ampere’s law | T 11,
| with continuity equation, displacement current, Conduction current, 12,13
| Derivation of Maxwell’s equations in point form, and integral form,
| Maxwell’'s equations for different media, Numerical problems (Text: |
| Chapter 10.2 to 10.4)
| Uniform Plane Wave: Plane wave, Uniform plane wave, Derivation of |
plane wave equations from Maxwell’s equations, Solution of wave equation
| for perfect dielectric, Relation between E and H, Wave propagation in free |
| space, Solution of wave equation for sinusoidal excitation, wave
| propagation in any conducting media (y, a, B, n) and good conductors,
| Skin effect or Depth of penetration, Poynting’s theorem and wave power, |
| Numerical problems. (Text: Chapter 12.1 to 12.4)
Course Outcomes: After studying this course, students will be able 1o
| s Evaluate problems on electrostatic force, electric field due to point, hm:a:
volume charges by applying conventional methods and charge in a volume,
e Apply Gauss law to evaluate Electric fields due to different charge
distributions and Volume Charge distribution by using Divergence Theorem. 7
» Determine potential and energy with respect to point charge and capacitance | %
using Laplace equation and Apply Biot-Savart’s and Ampere’s laws for |
evaluating Magnetic field for different current configurations g
_» Calculate magnetic force, potential energy and Magnetization with respect 1o |




Imagneuc materials and voltage induced in electric circuits.
Apply Maxwell’s equations for time varying fields, EM waves in free space and

cgnductors and Evaluate power associated with- EM waves using Poynting
theorem

Question paper pattern:

Examination will be conducted for 100 marks with question paper containing
10 full questions, each of 20 marks.

Each full question can have a maximum of 4 sub questions.

There will be 2 full questions from each module covering all the topics of the
module.

Students will have to answer 5 full questions, selecting one full question from
each module,

The total marks will be proportionally reduced to 60 marks as SEE marks is
60.

| Text Book:

W.H. Hayt and J.A. Buck, —Engineering Electromagneticsl, 8th
Edition, Tata McGraw-Hill, 2014, ISBN-978-93-392-0327-6.

Reference Books:
1. Elements of Electromagnetics — Matthew N.O., Sadiku, Oxford university

2. Electromagnetic Waves and Radiating systems - E. C, Jordan and K.G.

3. Electromagnetics- Joseph Edminister, Schaum Outline Series, McGraw Hill.

press, 4th Edn.
Balman, PHI, 2ndEdn.

N. Narayana Rao, —Fundamentals of Electromagnetics for Engineeringl,

Pearson.
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Departx ;
partment of Electronics and Communication Engineering

de: 15ECEH .- - Acedemic Yese: 20222D .
eacher: Mrs, Vijetha T 8§ Course Name: Blectromagneti Waves L R il :
Dutcomen: After studying this course, siudents —
: ing this (a6, students will be able to, 1., 1 ,
Course Outcomes T Blooms Level T Target »
Apply differe et ‘ ; s . Level ’
{ andt compignmgﬁ,ummm' vector algebra, Integral musltivarists caloiilus ‘ i1 b 4 :
electromagnetic field ?7 ;::b?z::: for basics electrostatic, magneto static and | ,A
Evaluate : cesess s o ————— i i i e -v. - ania ,WQ.A W |
s L e | o |
. 1 € 1 4 H :
Calculate magnetic R ;};:*c*"n @r:d.E.’ﬂfwn'smwi/m e
magnetic materials : e, and potential energy with respect 0 A ,‘ 3
- Qggb’ Mg‘x“'e“'s equation for time varying ficids, EM waves in Tree space | L3 1]
£ Poin:jzl;&z?r’: r:nd also Evaluate power associated with EM waves using |
0/PSO Mapping Matrix: 1
E"‘ PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 PO12 P8Ol PSOZ PSOs
i i
gss.1| 2 31 et §
E:SS.Z 2 2
3C55.3 2 r .2 3 4
§C55.4 2 31
EC55.5 2 1 1 i P 2
% 4 6 2 1 s | 2 .
ERAGE | 2 | 2 | 1 1 [ 28 18 |
&]PSO Mapping Matrix Justification: Students can,
Justification .
QSECSS 1 This CO is about fundamentals of mathematics Vector calculation so its mapped moderately. i
£ . This CO is slightly related to signal processing ]
EBECSS 2 This CO is related to applying mathematics concepts in signalling so it is moderately mapped !
g 3 This gives the basic idea about communication en ineering :
This CO is related to applications of mathematics in electromagnetic by using this EngINCETINg P
LBECS55.3 problems can be analysed , ’ | |
This gives the basic idea about communication engineering
i This CO is full calculation of electromagnetic by using fundamentals formulas of mathematics. i
;I"BECSSA This gives the basic idea about communication engineering F
5 The Maxwell equations are having good applications in complex engineering probiems. | |
| By the help of Maxwell equations communication design can be done. P
This CO is moderately related to signal processing i
;BECSS.S Brief study of electromagnetic waves are done here it is slightly mapped | !
Here the velocity of light value is derived. this value is help to soive many environmental issues. ;
-

Course eacher
Signature with date

I
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1. 4AL20EC001 Aishwarya A P
2. 4AL20EC002 Aishwarya P
3. 4AL20EC004 | Akshay
4, 4AL20ECO005 Akshay Sonar
S. 4AL20ECO006 Aravinda Jogi
6. 4AL20ECO007 Bhavana M
1 4AL20ECO008 Chaithrashree M G
8. 4AL20ECO010 Chethana.M
9. 4AL20ECO11 Darshan Madival
10. 4AL20ECO012 Disha H
= | 4AL20ECO013 Harshitha D K
12. 4AL20ECO14 Jyoti P
13. 4AL20ECO15 K.Vijay Bhanu
14. 4AL20ECO016 Karthik G Shet
15. 4AL20ECO017 Kishan Kumar
16. 4AL20ECO018 Krathika
37. 4AL20EC019 Kshama Tc

18. 4AL20EC020 | Libina Lal
19. 4AL20ECO021 Manjunath Sajjan
20. 4AL20EC023 Mohammed S
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25.  [4AL20EC0O28 | Padala Sattibabu
26. C4AL20EC020 [PV Likhitha
27, 1 AAL20EC0O30 Pavan Kh
280 C4AL20ECO31 Pooja P
29, 4AL20EC032 | Prajaktha Poojary
30. 4AL20EC033 | Prajwal R
3l. 4AL20EC034 | Prashanth VK
32, JAL20EC035 | Pratham Puthran
55 4AL20EC036 | Prathish G Nayak
34, 4AL20EC0O37 | Praveen V
35. 4AL20EC038 | PreetiG M '
36. 4AL20EC039 Rakesh Sangshetty
37. 4AL20EC040 | Rakshitha S
38. 4AL20EC041 | Ramya K
39. 4AL20EC042 | Ranjitha R
40. 4AL20EC043 | Rohan H
41. 4AL20ECO045 Sangamesh Biradar
42. 4AL20EC046 Sanjay Gk
43. 4AL20EC048 | Santhripti C S
44. 4AL20ECO049 Shravan V U
as. 4AL20EC050 | Shridevi Rao
" 46. 4AL20ECO051 | Shruthi
47. 4AL20ECO052 Shubhashri S
48. 4AL20ECO033 Shwetha
49, AAL20EC054 | Soumya N
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\L20EC059 | Veena Talawar

\L20EC060 | Vinod Raj G N

AL20EC061 | Vinyashree Jain
AL20EC062 Vishanth
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ge Answer ONE complete question from each Part
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% epartment of Electronics & Communication Engineering
ontinuous Internal Evaluatlon Test-l ()l)l) Semester 2022- 23

l8l CSS

Sl M [ Section

3()

Questions | marks | cOs BTL |
: PART-A )
Explain the following quantities.
1) Unit vector
| a) i) Base vector
iii) Cross product
iv) Dot product 8 11 L2
v Obtain the expression for electric field at a point on the axis of
b charged circular Ring. £ 1| LA
OR
Derive an expression for the electric field intensity due to ]
% infinite line charge. 8 1| L3
Point charges of 50nC each are located at A(1,0,0) B(-1,0,0)
b) C(0,1,0) and D(0,-1,0)m, find the total force on the charge at A
and also find electric field at A. 7 1| L3
PART-B
a) | State and prove the Gauss law 5 21 L3
! Infinite number of charges each of OnC are placed along X axis
? b) | at X=1,2,4,8,...... ». Find the Electric potential and electric
field intensity at a point X=0 due to all charges. L4
c) | State and prove the Divergence Theorem. e l L3
OR p IR
P Define the Electric potential and electric field mtenmty Obtain
3) | the relationship between them. 5| 21 13
4 Obtain the expression for electric field at a point due to a
) Spherical shell of charges. D 21 L3
#_’““ Given D .-TT # in Cylindrical coordinator, evaluate both sides
v« vna thenrem for the volume enclosed by the cylinder
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aj Remember Understand | ‘\I;P‘\ T Anulvee valuate Create
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{ * 1Y

Course Qutcomes Level

. | Apply differential equations, veclor algebra, Integral multivariate calculus and complex caleulus to 4

i | solve for basics electrostatic, magneto static and electromagnetic field problems.

Evaluate problems on electric field due to point, linear, volume charges by applying conventional

)2 | methods or by Gauss law B
Determine potential and energy with respect to point charge and capacitance using Laplace =
equation and Poisson’s equations i
Calculate magnetic field, force, and potential energy with respect to magnetic materials 2
Apply Maxwell's equation for time varying fields, EM waves in free space and conductors and also =

Evaluate power associated with EM waves using Pointing theorem
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Semester sre ' Internal Assessment

SCEHEME OF EVALUATION

127 December 2022

Electromagnetic Waves — ISECSS

Note: Answer anv TWO full questions.

. Scheme of Evaluation | Marks [ COs
la | 1) Unit vector 2424242 |
| i
§ | i} Base vector
i iiij  Cross product
| ivj Dot product
'1b | FIGURE and Explanation 245
l | *yﬂwumlnﬁaisgot‘f"““‘ww?
% wkbli&-adﬁ.wwpﬂw wmbO‘*‘“ﬁ'"“
/wiat.m.t dve & A clemmenf ot R & Core po nenio ol B bod N chme’
ad v |
> (48 -0
I ebi Rid at P i Ma oum a‘)&mc&e‘aﬂ)&s
glomends o Ma 73
£ = [otE = [, + (fas, = fac Z
EF: [k = S
fars - 2 [
a
= S‘x. {"'&) ahthe M (ﬁ’ax}
aml, ot
5 £ - SRS -*
ﬂ af‘““‘& Mw;:‘k ﬂh:’x.wx‘ Ko Snid of 2 o
= " 5 -®x i
| 2& f&‘oxﬁ?’k
2a | FIGURE and Explanation ——

5




Mote Kot R jo pempencticulos #

dé, = de cono 32
Al 0"

f; 2. h '
e R Cang-d@

E": D AHing -NNEe
HTE R ['"‘ J

= g
t; = 5 S" [;m‘n&, - /3.‘)19‘][“5& =7 @

A% R
"\ T ol elechic Hed P

L dote B3 P Fuom W Lou che

; [Ccmew cano,)ay + (niné, - /ana; /iJ { _,-,7@
/,;fg, e ——

800m

2b Force at A =21.5micro ax 4+3 l
| Electric field intensity 430 ax
3a Gauss law statement 243 2
Proof law
Three cases
3b |V =18Q 2+3 2
E =11.980Q
3¢ Divergence theorem statement 2+3 2
Proof
4a Definition of electric field intensity 2+3 5
Electric potential
derivation
4b Figure and explanation 743 5
derivation
4c Divergence equation e oA 743 5
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é:;’_% })“‘”“‘“‘C UL LHZIHICCI Y WX L COIRasvatvmy 7 = = -
‘ ’-V‘;’S epartment of Electronics & Communication Engineering
— Continuous Internal Evaluation Test-Il ODD Semester 2022-23
?gme ;lﬂ(‘:i Flectromagnetic Waves Course Code: 18EC55
%H‘i ﬁf;-z‘ngBETHA = Time: 9.30AM to 11.00AM Semester: 5" SEM Section
£ ‘ S Max. Marks: 30

%me: Answer ONE complete steetion Moo eath Paﬁ;;,

,@o. - -
2 Questions Marks | COs | BTL
e PART-A
g a) ate and prove the stroke's theorem. 8 3| L2
. | b) | State and prove the Ampere’s Circuital Law 7 3| L4
K , OR
| | a) | Sate and prove Uniqueness theorem. 8| 3| L3
; b) | Explain the scalar and vector magnetic potential. 7 3| L3
y , PART-B
| Derive the expression for force on a differential current element in a
a) magnetic field and also obtain the equation for force on straight
1 current carrying conductor. o i e
P Derive the Expression for a Torque on a rectangular current
EL ) loop in a uniform magnetic field. 7 4| L4
OR
i Derive the magnetic boundary conditions at the interface between two
. 3) | gifferent magnetic materials. 8 4| L3
j‘%’ g Verify the Stokes’ Theorem for the field H = 6xy @; -3y2 a, A/m
i ) and the rectangular path around the region 2<x<S, -1<y<2 and Z=0, 4 4 L3
pvels of Bloom’s Taxonomy
No. L1 L2 L3 L4 L5 L6
%;ve! Remember Understand Apply Analyze Evaluate Create
purse Outcomes
0 Course Outcomes Target Level
Apply differential equations, vector algebra, Integral multivariate calculus and complex calculus to
01 | solve for basics electrostatic, magneto static and electromagnetic field problems. 2
Evaluate problems on electric field due to point, linear, volume charges by applying conventional
02 | methods or by Gauss law 2
Determine potential and energy with respect to point charge and capacitance using Laplace
03 | equation and Poisson’s equations 2
o4 Calculate magnetic field, force, and potential energy with respect to magnetic materials 2
‘ Apply Maxwell's equation for time varying fields, EM waves in free space and conductors and also
95 | Evaluate power associated with EM waves using Pointing theorem 2
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Theorem Sm“ | 2458
Proof )

| conclusion
[ 3+4 i

E\plananon of Scalar Magnetic Potential
E\planatzon of vector Magnetic Potential |

Equatmn for force on a differential current element in a magnetic | 2+3

he%d
% MOdIﬁEd equation for Straight current carrying conductor {
| 243

b2

Torque on a conductor definition
Explanation

derivation

:

1
H
|
i
?‘
i
c
i
:

Tangential Component Explanation
Normal Component Explanation
[143+3 |2

4b

Stokes’ Theorem in terms of H

g LHS answer 126
RHS answer 126
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fote: Answer ONE complete question from each Part,
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va’'s Institute of Engineering & Technology, Moodbidri

‘Partment of Electronics & Communication Engineering

, nggfj\!ll_{?}ls_lnternal Evaluation Test-111 ODD Semester 202223
tmmj}}{?ﬂqﬂqﬁea ' Course Code: 18ECSS ]
a : MRy 'Tim.c‘; QEOAMm I'I.()'O/“\M Semester: 51 SEM Sectim - }
bl Ak N S — |Max. Marks: 30|

___ Questions [ Marks | cos | BrL |
— i PRRTL
] eiine the Electric potential and electric field intensity. Obtain f
the relationship between them. 8 21 1433
- |
De'termme the potential difference between two points due to a e
: point charge ‘Q’ at the origin 7 21 L4 %
L : OR
Explain the Divergence, and also derive the Maxwell’s first point
% form of equation. 8 2, L3
2 Derive an expression for the electric field intensity due to
2 P line charge(using Gauss’s Law) 7 2, L3
PART-B
Obtain the expression for faraday’s law differential form and also explain the
2) Maxwell’s integral form of equations. 8 L3
3“ b) | Explain the Pointing Vector Theorem. L4
OR
' Starting from Maxwell’s equations, derive wave equations in terms of E and H
2 for a uniform plane travelling in free space. 8 5/ L3
The electric field in free space is given by E= 800cos(108t-ﬁy)az V/m
i Findi)f ii)A and iii)H at point p(1,1.5,0.4) at t=8ns. i 5| L3
evels of Bloom’s Taxonomy
No. L1 12 L3 L4 LS L6
Level Remember Understand Apply Analyze Evaluate Create
‘ourse Outcomes

Course Outcomes

Target Levet |

Apply differential equations, vector algebra, Integral multivariate calculus and complex calculus to
€Ot

solve for basics electrostatic, magneto static and electromagnetic field problems. )
Evaluate problems on electric field due to point, linear, volume charges by applying conventional -
methods or by Gauss law :
Determine potential and energy with respect to point charge and capacitance using Laplace

3 | equation and Poisson’s equations i
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| DEPARTMENT OF
ELECTRONICS & COMMUNICATION ENGINEERING

VISION

Power the young minds in the fleld of Electronics
vering with research focus and akill development
Education catering to the needs of the Soclety"

MISSION
To create Learnin

& Environment to enable the Students for Excellence
in the field of Electronies and Communication Engineering,

To Empower the Students with necessary Skills for Solving the
Complex Technological Proble nms.,

To Inculeate Research Culture amon
guiding them towards Research Ac
Industry and Academia,

By Imbibing the
Transformative
Professionals

Centre of Excellence to R
and Communication Engin
through Transformative

g Teaching-Learning Group by
tivities to bridge the gap between

Students with Human Values and Ethics through
Education and make them Soclally Responsible

PROGRAM EDUCATIONAL OBJECTIVEs (PEOSs).
The graduates will be able to 3

PLOL: Apply Mathematical, Sclentific and Engineering
problems in the area of Electronics and comm

PEO2: Expose to Emerging Technologles and exc
studies/Research,

PEO3: Apply analytical skills in the area of Elect
Engincering to become competent and Em

PEO4: Inculcate Professional ethics, human val %,
enginecering problems and contribute to soele

PROGRAM SPECIFIC OUTCOMESs

Phe graduates will bo able to

P501: Understand and apply the principles of Electronics and
Communication Engineering in various domains of Analog and Digital
Systems,

Design and implement systems using the concepts of Electronics,
Signal processing, Embedded systems and Semiconductor Technology.

¢ Apply modern hardware and software tools to analyse and solve
engineering problems.
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— 5t SEM ELECTROMAGNETNICS AND COMMUNICATION ENGINEERING
25. | 4A“If56'§é“b%§§“”?ﬁgagig§& P—— = WAVES “INTERMP MARKS 22:23/0DD)
| Sattibaby 20
27.| 4AL20EC030 | Paven g ————— T
Km‘é?“ﬁaa?ﬁ — ST
L 23 18
25| *AL30BC032 | Prajakiha Poojary 33 18 27
30 4AL20ECO33 | Prajwal R 24 3 s
“”"31 4AL20EC034 | Prashanth VK 28 16 16
32.[ 4AL20EC035 | Pratham Puthran 31 I 20
'33.| 4AL20EC036 | Prathish G Nayak 32 6 16
134.] 4AL20ECO37 | Praveen V 30 25 24
135.| 4AL20ECO038 | Preeti G M 35 26 23
1 36.] 4AL20ECO039 | Rakesh Sangshetty 23 12 14
37.| 4AL20EC040 | Rakshitha S 25 14 13
- 38.] 4AL20EC041 | Ramya K 37 22 30
39.| 4AL20EC042 | Ranjitha R 35 20 24
40.| 4AL20EC043 | Rohan H 26 19 15
; 41.| 4AL20EC045 | Sangamesh Biradar 24 15 6
‘t 42.| 4AL20EC046 | Sanjay Gk 24 15 15
43.| 4AL20EC048 | Santhripti C S 30 15 79
44 .| 4AL20EC049 | Shravan V U 24 15 13
451 4AL20EC050 | Shridevi Rao 28 15 15
46.| 4AL20ECO51 | Shruthi 34 22 23
47| 4AL20EC052 | Shubhashri 35 25 27
28 | AAL20EC053 | Shwetha 35 22 23
45 [3AL2OEC054 | Soumya N 34 21 28
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Iva’s Institute of Engineering & Technology, Moodbidri

(OH
é\’A’S Department of Electronics & Communication Engineering
i ASSIGNM[}NT - ODD Semester 2022-23

M
‘ourse Title: Electromagnetic Waves
emester: 3™ SEM “A” Section

[ Course Code: 18ECSS

J-No.

| Faculty: Mrs. VIETHA T S

Assignment 1 :
- Date :16/11/2022

:
a) |

Marks

Sate and Explain the Coulomb’s Law

b) |

Obtai < : — -
in the Expression for Electric field intensity due to a line charge

i
1

E’Obtam the Expression for Electric field intensity due a sheet of

charge

d)

With the help of equations explain the charge densities

e)

Obtain the expression for Electric field intensity due to a many

charges

10

Assignment 2 Date :23/11/2022

Marks

COs

L Ve e S ER St i E Y st

State and prove the Gauss’s Law

Sate and Prove the Divergence Theorem

Explain the Divergence of a vector and obtain the point form of

Gauss Law

Obtain the Electric field due to a line charges

Obtain the Electric field due to a volume charges

10

Assignment 3 Date :14/12/2022

Marks

COs

State and prove the Biot- Savart Law

State and Prove Ampere’s Circuital Law

State and prove the stoke’s Theorem

Explain the Scalar and vector magnetic potentials

Obtain the expression for Magnetic field intensity of a toroidal coil

10

Assignment 4 Date :11/01/2023

Marks

COs

Explain the Lorentz force equations

Obtain the expression for Magnetic field intensity for a straight

current carrying conductor

Obtain the expression for Torque

10

Assignment 5 Date :14/01/2023

Marks

10

Seminar on advancement in Electromagnetic Waves
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4AL20ECO011
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Page 1

1 4AL20EC020 | Libina Lal 10 | 10 | 10 | 10 10 10
[4AL20EC021 | Manjunath Sajjan 10 10 | 10 | 10 | 10 5
T4AL20EC023 | Mohammed Sharfuddin | 10 | 10 | 10 | 10 | 10 T
| 4AL20EC024 | Mokshith 1 [ 10 | 16 | 10 | 16 10
4AL20EC025 | Monika. D. B. 0 [ 10 | 10 | 10 | 10 o
[4AL20EC026 | Monisha P o [ 10 | 10 | 10 TR T
[4AL20EC027 | Nagarjuna GS 10 | 10 | 10 | 10 | 10 ‘ =
55.| 4AL20EC028 | Padala Sattibabu TN TR TN R T
Prof. Vijetha T S, Asst.Prof, Dept. of ECE, AIET
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. Likhitha 10 | 10 10 | 10 | 10 [ 10
{| #AL20EC030 | Pavan Kn 10 10 10 | 10 10 10
| eUECUR). | Pogja P 10 | 10 10 | 10 | 10 10
' /4AL20EC032 Prajaktha Poojary 10 10 10 10 10 10
h| 4AL20ECO33 | Prajwal R 10 | 10 | 10 | 10 | 10 | 10
4AL20EC034 | Prashanth VK 10 10 10 10 10 10
’ 4AL20ECO035 | Pratham Puthran 10 10 10 10 10 10
3| 4AL20EC036 | Prathish G Nayak 0 | 10 | 10 | 10 | 10 | 10
E Praveen 10 | 10 | 10 | 10 | 10 | 10
4AL20EC037 | Vishwakarma
5 4AL20EC038 | Preeti G M o | 10 | 10 | 1o | 10 | 10
6. 4AL20EC039 | Rakesh Sangshetty o [ 10 | 10 | 10 | 10 | 10
7 4AL20EC040 | Rakshitha S 10 | 10 | 10 | 10 | 10 | 10
B 4AL20ECO41 | Ramya K 0 | 10 | 10 | 10 | 10 | 10
t9 4AL2OEC042 | Ranjitha R 10 | 10 | 10 | 10 | 10 | 10
[0.| 2AL20EC043 | Rohan H o | 10 | 10 | 10 | 10 | 10
n TALJOEC045 | Sangamesh Biradar | 10 | 10 | 10 | 10 | 10 | 10
Q 4AL20EC046 | Sanjay Gk 10 | 10 | 10 | 10 | 10 [ 10
43 ZAL20EC048 | Santhripti C S 10 [ 10 | 10 | 10 | 10 | 10
44 ZALOOEC049 | Shravan V U 10 | 10 | 10 | 10 | 10 | 10
45 ZALO0EC050 | Shridevi Rao 10 | 10 | 10 | 10 | 10 | 10
46 4ALZ0ECOS1 | Shruthi 10 | 10 | 10 | 10 | 10 | 10
47 ZAL0EC052 | Shubhashri S 10 | 10 | 10 | 10 | 10 | 10
48 2ALDOEC053 | Shwetha 10 | 10 | 10 | 10 | 10 | 10
49 ZAL2OEC054 | Soumya N g} 10 | 10 | 10 § 10 § 10
50 2ALD0EC055 | spoorthi salaskar 10 10 10 10 10 10




§ TRONIOHS | Seji 10 | 10 | 10 10 10 o
4AL20EC057 | Umesh 10 | 10 | 10 10 10 10
fmﬁm% Varshini K L 6 10 | 10 | 10 | 10 | 10
7 'fﬁ?@mf"? Veena Talawar 16 | 10 | 10 | 10 [ 10 10
;55" #msscma Vinod Raj G N 10 | 10 L 10 | 10 10 10
5.| 4AL20ECO61 | Vinyashree Jain o ‘ 10 | 10 o | 10 10
7.| 4AL20EC062 | Vishanth 10 | 10 ‘* 10 10 10 10
.| 4AL20EC063 | Vishwanath 10 o 110 © 10 10 10

Course 6ordlnator

Prof. Vijetha T S, Asst.Prof, Dept. of ECE. AIET Page 3
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Third Semester B.E. Degree Examination, l)ec.ZOlG/Jan.2017

Engineering Electromagnetics
Max. Marks: 80

Time: 3 hrs.

1 a

Define electric field intensity and electric flux density.

C.

o1

3 a

C.

‘@

b.

C.

5 @)

b.

Note: Answer any FIVE full questions,
choosing ONE full question from each module.

_ Module-1

Point charges of 50 nano-coulomb each are located at A(1, 0, 0), B(~1, 0, 0), C(0, 1, 0) and

D(0, —1, 0) in free space. Find the total force on the charge at A. (08 Marks)
(04 Marks)

A uniform line charge of infinite length with p, =40 nc/m lies alongzaxis. Find Eat(-2,2,8)
(04 Marks)

in air.
OR

Derive the expression for electric field intensit
Two particles having charges 2nano-coulomb
Determine the electric field intensity at point

of the two particles. Assume dielectric constant of 5.

y due to infinite line charge. (08 Marks)
and 5nano-coulomb are spaced 80 cm apart.

«A” situated at a distance of 0.5 m from each
(08 Marks)

Module-2

Evaluate both sides of the divergence theorem for the field D= 2xy Ax+x2 ch/ m? and the

rallel piped formed by the planes x =0 and 1,y=0and 2, and z= 0 and 3.
(08 Marks)

(06 Marks)

rectangular pa

Derive the expression for equation of continuity.
24 2,44 .
=10p“zap—4pcos dbap mA/m?2. Determine the total current

Give the vector densityJ
e circular band. p=3,0<¢ <2m,2<z<28. (02 Marks)

flowing outward through th

OR
State and explain Gauss law in point form. (05 Marks)

Given the electric field E =2xAx-4y@y vim. Find the work done in moving a point

charge +2C from (2, 0,0,)t0 (0,0, 0) and then form (0, 0, 0) to (0, 2, 0). (05 Marks)
A potential field in free space is expressed as V = 60ain g v. Find the electri i
" I " \ electric flux density at
the point (3, 60°, 25°) in spherical co-ordinates. (06 Marks)
Module-3
ess theorem. (08 Marks)
rKs

State and explain uniquen =
magnetlo field Intonslty Hat point P(0.4, 0.3, 0), if the 8A current in a

Determine the i "y ;
d from infinity to origin on the x axis and outward to infinity along y axis

ranductot inwar
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choosing U= 7207

Mggulevl .
point charges of 50 nano-coulomb each are cated at AU 0. 0). BCL- 0, 0). A (“’ X
1, 0) in free space. Find the total force on the charge at A -
. - . . & ‘“ 4 ’
Define electric field intensity and electriC flux density- Ml
" . et 2
i/; uniform jine chargeof infinite length with p.=40 nc/m lies alongz axs- Find Ea; i‘ i = 83
air Marks
OR )
Derive the € ression for electric field intensity due to infinite 1in€ charge (08 Marks)
Two particle having charges o-coulomb 5n ulomb are d g0 cm apart-
Determine th electric field intensity at point «p” situated at 2 distance of 0.5 m from each
of the tWO particles- Assume lectr constant of 5 @8 MsrES)
Module-2
Evaluate both sides of the divergence theorem for the field D=2xyax+ x> a yc/ mz and the
rectangular paraHel piped formed by the planes X = 0and LLY™ 0and 2. andZ= 0 and 3.
: ; i (08 Marks)
Derive the expressuon for equation of continuity- 6 M 2B}
Give the vector density J = lOpzzz’z\p —-4pcos2 ¢§p mA/m2 Determine the total €
flowing outward through the circular pand. p= 3 0<¢<2m 2<2<28 (02 Marks)
. - . OR
State and explain Gauss jaw in point form- (05 Marks)
; ; = B A .
Given the electric field E=2x8x—4y8y v/m. Find the work done in moving & point
charge t2C from (2, 0 0, )10 (0, 0, 0) and then form (0, 0, 0) to (0,2, 0). s Mk}
: : - 60sin © : -
d R ineelo .
A potentnal field in free space 18 expressed as V > v . Find the oloctric fux R
the point (3, 60° 25°) in sphcrical co-ordinates.
(06 Marks)

Module-3
(08 Marks)

orem.
0.4, 0.3, 0), if the 8A current in @

tensity Hat point P(
axis and outward to infinity along y axis
{08 Marksi

uniqueness the

State and €xp Jain
i gisoatae the magnetic field in
Y . 4o origin on the X




a.

b.

e o

OR
Find the expression for force on differential current element moving in a steady magnetic
field. Deduce the result to a straight conductor in a uniform magnetic field. (08 Marks)
For region 1, p; = 4uH/m and for region 2, p, = 6u H/m. The regions are separated by z=|)
plane. The surface current density at the boundary is K=100ax A/m. Find Byif

B; =28x-38y +Azmilitesla forz>0. (08 Marks)
Module-5
) a. For the given medium € = 4 x 10” F/m and o = 0. Find ‘K’ so that the following pair of
fields satisfy Maxwell’s equation :
E =(20y —kt)ax v/m b

H=(y+2x10°t)az A/m

A plane wave of 16 GHz frequency and E = 10 v/m propagates through the body of salt

water having constants € = 100, p; = I and o = 100 S/m. Determine attenuation constaa

phase shift, phase velocity and intrinsic impedance of the medjum and depth of penctra:ﬁﬁ
(08 Mars>

OR
State and explain Poynthing theorem. (08 Mark)
Find the amplitude of displacement current density in the free space within a large POV

distribution transformer where H =10° cos(377t +1 2566x10762) a?’ Rl (05 Marks)

The depth of penetration in a conducting medium is 0.1m and the frequency Of the

BMH@WWE wave is | MHz. Find the ‘mﬂductivit'y of the conductinoe medinm. (03 Marks )
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Field Th
3 , GRERRINA
|E|d Thaory UOITUNE/ JULY &V s
16 3 hrs- Note: 1 .
r FIVE
% y at least Tulfgﬂf ull questions, selecti Max, Marks:1Q0
2. A ; D questions pRSE. e
ssume any missi Sfrom each part. ™
COO ng data suitably. W,
~ PART- e
5@ Jain Co ’ ; Qv
. Gtate pr Qulomb s law in vector form. 0
g TWO point € %;S =100 poand Qa =104 A, (05 Marks)
fi\:( pectlvely the x, b4 and z components gfa:; lofcated ) pab (-1, | 3 a. ).
, the total force? e force @ / What is the magmmde of
08 Marks
.. State and prove Gau@éxvergence theorem. /\ e
@ (07 Marks)
w that the elec &9 .
) & i?fhe Sint. tric ﬁel any point is glvemky,the negative of the gradient of puwmwi
P (06 Marks)
b, Find the potentlal electric field lﬁ‘ % gty ax@volume charge density at 2 point P(~ 4,3,0
prov1ded the pote ential field V= (t)s Viarks)
. Discuss the bout undary condltlons @o perfect dielectrics. (06 Marks)
3 oa State uniqueness theorem ax}g:pl‘ove two so@ls v, and V2 &F° equal using Laplace’s
equation. (08 Marks)
b, Starting with point for@auss law, deduce Poissen éLaplacc equations. (05 Marks)
A £ 3 - PAW
¢c. Given vector Ez é)’x _ 627 %)3x FaxF 182y )ay @})/ e P whether
(07 Marks
| represents a&@l electri field. @/ shogory
¥ i in an one w{%?cessary mathematicat
4 a List the @@wations of B1ot—SavartS Jaw. Expl2 y ,2;:9 (06 Marks)
T - '
cprug(?jatwns | Eh Jrivatio i F- :§f = (06 Marks)
g %{am o concept e 4 30 cm ength 5 ¥ 4 with 150 t¥8 g carries &
d'amcter an N  on the axis at dist 10 em
1 i flux dﬂn-‘ilty at & pomt o | , ﬁ}irks)

Q solenoid of 10
f£5 A Fin d the magne;
0
"!g’

\\ Current of :
6§\ from the midpoin int of the goleno!
(08 Marks)

arallel wires soparated bY 10 cm in air
(04 Marks)

ua
3 a. State ad prOVG the L entz for € eqwcen
meter 1cnsﬁ‘ bet e dixection-
Al the s& 0 8 regio here there s a magnetic field.
andary © conditions: (08 Marks)

b) Find the force P&+ € 0
and carrying 2 o current gof 1
Consider two &4 erent 1
Explain wit suitable’ t




WLl suliaC udmw PR TR K (Ie =
uniform pla " ikt ".
. For silver the 6/ ctivity is 0 = 3. 0x10* s/m. At )’Q’%a equency the{::ﬁ ,
penetration be 1 r% 04 M, ;
- State and prove Poyntg‘%rem ' (06 My

’\ “
Explain the reflection of lan? -3
incidence, P s at%e surface of a perfect conductor at nor v

- What is SWR? With necess % (10 M
i exé/ plain in detai] SWR.

(IBM

LR § |
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f%.f:‘r’ Cemester BLE. D,
Eiole riinsfion, Dec 07/
ield Theory e, 01 1 dsn. ¢
Note 1 1. Answe
2. Assumwe ¥ Flijiffmmi” Max Marks 104
any missing data s ;}’

Seate mé ";?i;*{;izﬁ Law. Find out the relation between

Charg® i G uﬂ!formly ﬂm; o infinite : D f’é E B {66 Warksy

pevelop the expression for E at the general point P straight fine with constant density g,
' (5 Marksi

A vector ficld 1s given by, A(r,4,2)=30e"a ~22a . Verify the & .
Wﬁgmtcncmwby, r=2,2=5. 3 3 f%rgtncememmhﬁtm
(018 Marksi

_ _Ayl :
i F=-809 dx "y“’;(m”’)‘ memmmmaémumbcha@e S

Al & 5“"3(2‘_“‘.6)‘*9“3“"?3‘*' y=1242, z=x+4. (08 Marks)
A jotertial function 13 y=2x+4y volts, is in free space. Find the stored energy in free Space

* volume centered at origin. (06 Marks}

mthel @
Sesrting With principle of charge conservation, obtain point form of continuity equation.

(06 Marks}
ot the conditions on the tangential and nommsl components of clectric field intensity and
clectric flux dﬂasst)’althcbouﬂdavbememmdichwicmdia. (08 Marks)
Derive Poisson'S and Laplace’s equations starting from point form of Gauss law- (06 Marks)
Seste and explain uniqueness theorem. (06 Marks)
find Hat the -entre of a square current loop of side 4 meters, if a current of § amp ;ss i&aw:‘r;g

(a8 ¥ ¥
through 1L (08 a: )
Stzie and explzin Amperc’s circuit law. B t:: :;:z

s(yee)a find Vx4 at the ongit- (
_ of s solutio (o6 Marks}

uation and mentio
< for a conductor

Desive Lorentz force €4
Define forque- Find the torqu® about the Z-3XI$ fi .
2 i current of SAIn the @ direction-
0 <z<2m which carrics a z - .
conductor. B=2 Sazl'as!a : and N——
. ;d;a]nngw;mNtums j carrying =
Derive the cxplcssion for the induct® of;- ':0 and ared of cross of toroidial Mg be
{ amp. Assume the radius of ¢ toroid b¢ (a8 Marks)
‘A'm ; circult 15 pkai:ed
A m - : Fara v ' JaW f B F “.-heg\ a clns‘:dE - ’g;/to‘ 8313846 m @? mm}
Ben s cx‘[:‘la!:; . field and henc® ::;x w;m ;ms 08 Marks)
';::; ’ ﬁ,s i spa o (05 Marks)
axwe jals. uations
: tentid e with ne<
Write a short e mm‘:‘i?)ﬁplﬂiﬂ its mpagatm in free spac @8 Marks)
What is uni P L (06 Marks)
. oractical ! portance: um, where @ = 182 MS/m and
What is loss ungﬂ:;‘? 5Extp ?‘; gg;tzy { MHz 10 alumitt (06 Marks)
« gli
Find the skin i - Transmission ¢© fficient. Also briFg
p =1 Also ’ 4 fficient od ) THe (08 Marks)
Define the terms ! ﬂmc‘: (o:d gv:aru)
out the relatio” S" e fictd amplitude 10 V/® The 3:; a;m; :Z
Write a s Ao Wwavab” et i o n, YRR E AT e h
A S0 0 =1 wn th phasor expression for the
B L along * write 4° (07 Marks)

o —
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shown in Fig,5(a)

b GASALSE D RRE T LA 4 e 4

Determine electric flux density D 1n .Ufmcsmn b
i) A point charge of 30 mC at origin i 2 i
i) An infinite line charge with pj =40uC/m onx 0y

: 2 ont 2 z=9 m. } Mlarie
iii) A surface charge with pg = 57.2uC/m* onthe plane 2= 4 (16 WMzris
{06 Marks)

Show that E =-VV. : ; .
A total charge of 40 nC is uniformly distributed around a ring of radius 2m, with ivs

center located at origin (0, 0, 0) and lying in the plane z = O Determine electric
potential at (0, 0, 5) m. Also determine the potential at (0, 0, 5), if all charge of 40 n¢

were to be concentrated at origin. (07 Marky)
Determine work done in carrying a charge of -2 C from (2, 1, —1) to (8, 2, —1} in the
electric field E =y a, + x ay v/m, (in Cartesian co-ordinates) considering the path
along the parabola x = 2y, | (87 Marks)

Using Laplace equatios derive an expression for capacitagee for concentric spherical
capacitor. : "G:;\d : ‘:).
. . . . { . . ( } ar %
Find stored energy in a system of four identical charges of 4 nC, at the corners of a

. : 5 G i HH ia
square of s;de _lm. Also determine energy density at the center of the square
(06 Marks)

With usual notation derive the expression V.J = —-aﬁl’.
. (06 Marks) -

ot
Discuss the boundary conditi i
i o 1tions at the inte :
permittivities. rface between two dielectrics of different
State and prove uniqueness theorer. (08 Marks)
(06 Marks)

The region z < 0 is compo : e
region z > 0 is chmacir:::dof,a it dielectric aterial with ¢ =32 and the
s 1 O O fo= B W Sl s
det'emune DDy i) g ) 8, i +30a, + 70az)nC.:" m’,
Using Biot Savert’s iaw, determine Magnetic f]; . (06 Marks)
¢ Tlux denszt}' at ‘P’ for the current ioop

I=10 Amps

C';l’(‘f})-A




Ny w3

“on scalar magnetic potential and vector magnetic potential
(0% Marks)

1} Determine the current density 1 §i) Also determine the

: 1g1 st I CTORIeR ';Eﬁc g‘Hfate = !m‘ Q < . & zg and g = 14 (‘ﬂ ﬂ?’hﬂd!’“‘f;ﬁ
W LA

natos) 107 Mavks}

& Lxpam Famday s laws applied to f r‘:
i StElwRiny path, changing field and g
1} Steasy Baed moving circut. %
Durive necoseary olalk ;gﬁ,f‘.ips‘ (10 Marks) 7
o Tor e coneden e cencrator shown in Fig6(b), determine open citcuit "‘““‘%e =
ha e of rafius “a’, rotates at a constant angular velocity ‘@’ rad/sec in a o
pagoete ekl of B, 0 , - Two brushes are put, at the axis and rim of the dise.
Fig.6(b) (08 Marks)
. Tipiersme nductance of a solenoid carrying N tumns on a magnetic core of axial
b tepoth i saziers aad Cross sectional area of ‘A’ m". (05 Marks)
7 4 (st Maxwell's cquations in differential form for both steady fields and time varying
fields (08 Marks)
b, State and prove Poynting theorem. : {6 Mnvbel
c. Derive electromagnetic wave equation for a homogeneous medium, (06 Marks)
&  a Yhut do you mean by depth of penetration? . ‘ (05 Marks)
b Explain Alectromagnelic waves propagation i perfect dielectric. (07 Marks)
S o : w3 .
. et smarshy soil is characterized by a=10""s/m, e, =15 and p,=1. At B
» frequencies 60 1z 1 MHz, 100 MHz and 10 GHz, indicate whether soil be | é
s meirtond ¢ cenductor, oF 8 dielectrie. (08 Marks) 2
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Third Semestey B.E. p, r

Note : 1. Answeyr any Fryg l '
2. Any missing datq c‘sn 11,?llestio
3. Draw neqt diagrq,,

Mag Muarks: 100

ns b y
e ASSumey,

choosiy I

1 wl!ereve,. ne cessary,
: A B -
State Coulomb’s law of foree between an“'ll A
quantities involved. Y tWo point ¢}y

arges and indicate the units of 1l

B

‘olume charge dcnsit - (6 vharks
Volu I s Py =0 for p< 001(]]]) and also for P > 0.03(m). In the reion
] '8
Pv=10 €os(50mp) (¢/m®), fing electric
Evaluate  both  sideg

0.01 < p < 0.03(m),

Aux density D everywhere

(07 Marks)
divergence theorem for the ficld
1SX,y,72< H{m) (07 Marks)

Define electric scalar potentia With

usual notations, establish the rel
and electric gca]

ationship between
ar potential,

(06 Marky)
O(ne/m?). Caleulate
(07 Marks)
(m). The plates make an angle € with each

other. Show that for small @, the capacitance is ¢ oS0 " ( a0 \(p ).

ok (U7 Marks)
| 4\ 2d)
Derive Poisson’s and Laplace’s equations, Write laplace’s equation in CCS and 8CS.

(06 Marks)
Using laplace’s equation, prove that the potential distribution

at any point in the region

. " ln(p )
between two concentric cylinders of radii A and B as W V°“(A—/Jj‘§(v°*‘$ ) (07 Marks)
In

. /B

It is known that V = XY is a solution of laplace’s equation, where X is a function ot x

alone and Y is a function y alone. Determine which of the following potential functions are

also solutions of laplace’s equation i) V = 100X, ii) V = 80XY. )V = 3XY + x - by.
(U7 Dlurks)

State and explain Biot — savart law. Using this, find the magnetic flux density

at the centre
of a circular current loop of radius ‘a’(m)

(07 Marks)
. . —— 2-—> A e
Magnetic field intensity in free space is H=1 Op a¢< /m) Determine

R
i) Integrate T over the circular surface p = 1(m), all ¢ and z = 0, (06 Marks)
Verify the stoke’s theorem for the field H 6xyak-3y2ay (%) and the rectangular path

et the p sitive threctionm ae 3 L. -
: < -1€y<1,Z=0. Let the po
around the recion. 2 € x £ 5,

W east Two from caeh part
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ty in Tesla and ‘2’ 135 the
(8 Marky
ntegrzl form for time

A gx denss
3 ;: '»;;s mgg‘e,.t m

¢ the amgmlar vau ity 1 | .
~f i qise in MeUc. i L seds i e

L
us f e 4iSC R A iy LI 5 3
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s g Tl ',: cquctions in pOiBt formp T o3
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» B e
B PR e L 7 =

A circular wirc *awwaau.ducumycs:_urgms 2’ carrying dnedw.m t‘Ampam?.
em. determine the 5et pOWaT EMEIIE thewaﬂezxgh )

Using Poyrsling's theor

Derve the P";;ff”%'imfm for transmissicn co-eficient 2r4 reflectica co-effci=nt a8 mjg
=+ B

refine Standing Wave Ratio(5). Vhat vaine of S remuits wher r=S2ction coaine
P 3
t,d\

e otEn, e 00 (£2),12=300 (Q), EL=1C0 (v/m). Caicalsie values for th> modeel
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Derive Laplace’s equations.

1/'7 = ‘}'\'Z ‘L‘..:‘u o
Third Semester B.E. Degree Examinati
Field Th ton, Janc-Jatly 2009
eory |
3 hrS- N T
ote: Answer any FIVE full questions KMyt A
questions from each part, stions, selecting at lease Do fult-
_ PART - A
grate and prove Divergence theorem.
pefine: i) Electric field intensity; ii) Electric flux density; iii} Volume charue im' tm“l
i . ' fie ‘VI i
Let D= splar me/m? for r < 0.08m and
- 2 i :
D___-_«:‘%ﬁﬁr pe/m* for r 2 0.08m. Find p, for i) r=0.06::
r A :
Derive the expression for the energy stored in Electiowian. 11!
o5 abt i fo' Lt
intensity E. 6 %t
A 15-nc point charge is at the origin in free spacc. Caleuive Vv, if pou! 2 s locat
(2,3, -1). Also calculate Vy atPif V=0at (6, 5, 4). Syt A
Derive point form of continuity equation. fo M
5 Miai

Using Laplace equations, derive the expression for the capacitance vl u co-oxial wave

Calculate the numerical values for V and py in free space of .. It i L.

Derive the expression for field at 2 point P due to an infinitely iong filamant

current L.
Explain scaler and vector Magnetic Potential.
Calculate the value of vector current density in cylindrical co-orbinates 2l .

[

H= & cos0.20ap .
p

PART - B

Define: 1) Magnetization; ii) Permeability;
Obtain the boundary conditions at interface between two Iagnetc ety
Find Magnetization in magnetic material, where:
) p=18x 10° H/m and H = 120 A/m; i) K

each atoms has a dipole moment 0
List Maxwell’s equations in point form and integral form.
Letp=10° Hm, € =4% 10? F/m, 0
pair of fields satisfies Maxwell’s equation.
2), H =(kx 3, + 10y uy- 2% Slé A,

i) Torqyee.

Ly

1) - =(6£,"23’ §y+ 22 a, ne/m

ii) —C = (20y - kt)ﬁx v/m, l—?l = (y + 2x10 "t) ﬁl A

Write a note on Retarded Potential.

State and prove ! oynting’s theorem:

Discuss the behaviowr of good ¢

ons from multiple interfaces.

i) Standing wave Ratis.
wave having Electric

Discuss the problem of Wave reflecti
Define: i) Reflection coefﬁcxcnt;
Consider a 50 MHZ uniform plane

. = e, =9.0 and pr
. . . havln & erl "
medium is loss 1es3 d ? lix;early polanzed along

30° angle to x axis an¢ !
electric field.

£4.5x 1077 A—m?; i) B =300 uT and X =

onductor when uniform © Hie Wove pEnpRiis.

iU Yi ks

oy ok }

03 VEarks?

.oy PN TE Y § M
garyy mg grirect

by Markss

{\l“’- 173 BT ks

SEF A

e Nk,

(03 dlucks;

=22 there are 8.3 x 107 atome T and

3.

(D8 Marks)

=0 and pv=0. Find K so that each of he followmy

{Bo Marikag
W M RS,

slkg)

A
\}U 1% §

i :
{313 PRl QR B4

§ L G g o
H R P Ny

(e Marks

fiekt amphjade 20 van, the
= 1.0. The wave propagiics in Xy plane a
4. Write the phasor expression o the

(U8 Marks)
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| Third Semester g Degree Exam 0
-09/Jan.10
Field Theory
«me: 3 hrs,
Time. , :
Note: Answer any FIVE full Questions, selecting s o S
at least Two questions from eqch part.
PART - A
| a Dei‘ine electric field Intensity due to g pomnt charge in vector form, With usual notations,
derive the expression for field at 4 point due to many charges (07 Marks)
. State and prove divergence theorem. (05 Mariks)
¢. Calculate the divergence of vector D at the points speci using cartesi indri
spherical coordinates: il e
] 1
i) = [10xyz.a, + 5X’zay+ (273 — 5X’y)a,] c/m’ at point P(2,3,5)

i)  D=5z'a,+10pz.a, at p(3, -45°, 5)

2 a. Define electric field and el

ectric potential. With usual notations establish the relationship
between electric field intensity and electric potential.
b. With usual notations, deriv

¢ the boundary conditions for perfect dielectric materials of
permitivities €, and €3.

(0S Marks)
¢ Given the potential field V = 50x%yz + 20y” volts in free space, find
1) Potential V at P(1, 2, 3)
i1) | E, | (Magnitude of electric potential)
iii) a atP. (05 Marks)
3 a.  With usual notations, deduce the Poisson’s equation and Laplace equation from Maxwell’s
first equation. Express V2V in different co-ordinate systems. (10 Marks)
b. GivenV= A B—(—l-:@ie—)—] volts
1+cos6 . .
i) Show that V satisfies Laplace equation in spherical ccostdmaetesgo i
3 : =100V, | E | =500 V/m at r = 5mt, 8 = 90° =60°,
ii) Find A and B so that V |E| - )
4 a  State and prove the Stroke’s theorem. (06 Marks)
b.

etic potential at a point in a space is given as A = 100 p"%a, wh/mt, find
glﬁ‘il‘;:::ifgtni;g;il ii)l; and show that ¢H.¢.:LI £ I for the iirculax ga% Wl:{; i}t (e; 1;1;.*5}
C. In cylindrical coordinates, a magnetic ﬁc%d is given as.H = [42; p°lay .0<p<l.
i) . Find the current density or a function of p within cylin b e sy
i) Find the tatal current that passes through the surface Z = o .




L bdauid Ba s>~~~ 7 “‘uw‘:nt;:;i (;:rrem
: y . '“Q)
ing corners (-2, -2, 0). (2,-2,0), (2, 2, 0) a8
?;esliog xj%ng ii) About the origin by B = 0,64, _ 0. %:',}d

1 (05 Mark,
nce between conducting loop and & very long strpjg, e

(08 Ma\::;

Z
- ¢ hack

Fig.5(c) .
Maxwell’s equation in ?oint form as denvgd from Faraday'y
field E = 2x’ay + 4x"a, v/m can not arise from a stay,
(08 Marky)
Maxwe])'s
(04 Marks)

differential form of continuity equation from the

4sinwta, P<p,

0 p>0

n free space is given as R = {
. Verify the same using Maxwell’s equations.

(08 Marks)
>m.

(04 Marks)
Xpression for intrinsic impendence for lossy media.

z=10cm  iji) What s VH 507

€ ratio (SWR).
'ral expression for g traveling plane wave.
€€ space (region-
) with g, = 3.

[ P N LT S

(10 Marks)

(04 Marks)
(06 Marks)
1) are normally incident on the interface
Compare the magnjtude of the incident
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Third Semester B.E, Degree Examination

May/June 2010
Field Th.ory

-3 ‘11‘8‘ . £ V5 %
e . Max. Marks %
L Note: Answer any FIVE full questions, selecting .
at least TWO questions from each part.
Explain the term El i g e &
5. Explain the 1 “‘Electric field intensity” and deri : ion fox ficid due o @
% jnfinite line of charge. et i e

T {11 Wiarks)

Given D =5rd,¢/m’, prove divergence theorem for a shell region enclosed by sphencal
surfaeesatrﬁaandrnb(ba)mdmmd“memgin_ (A8 Warks -

j o Prove that the energy density in an electrostatic field is given by -:- eE V'’ 08 Marks

b. Given V=2x"y-5z at point P(4, 3, 6). Find the potential, clectric field intensity and
volume charge density. PR, (88 Miarks)

- % . >

¢. Derive the boundary conditions for E and D between two dielectrics. ©  * (86 Marks)

#

3 a. State and prove uniqueness theorem. _ {18 Marks}
b. Derive the expression for capacitance of a coaxial cable using Laplace’s equation. (19 Marks}
¢ a. State and explain Biot-Savart law for a small differential current element. (84 Marks)
b. Derive the expression for magnetic flux density on the axis of a circular loop of edies Y
carrying current I using Biot Savart law. (@7 Marks)

¢

Vector magnetic potential in free space is given by A =100¢"3, Wh/m. Find the magnetic
field intensity and current density and hence prove Ampere’s circuital law forp=1.

@fd‘(’ z A=WB | or a- o O Mmis)
5 3‘*;71 A%, & ;
PART-B o~ S 2 |
§ a.  Deduce the expression for inductance of a toroidal coil having N turns and carrying a curvent
of I amps. o )
b W

. A point charge Q = 18 nC has a velocity of 5x10°m/s in the direction
4=0.63, +0.754, +0.34, . Calculate the magnitude of the force exerted on the charge by the
field B=—34, +44, +63, mT. @6 Marks)

A sq. loop carrying 2 mA current is placed in the field of an infinite filament camrying
current of 15 Amp as shown. fig. Q5 (c). Find the force exerted on the sq.loop. (88 Marks)




*
*
*
*
*
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Third Semester B.E. Degree Examination wher 2010
Fleld Theory
3 hrs, | Max. Marks: 100
Note: I Answer any FIVE full questions, selecting
_ atleast TWO questions Sfrom each part,
2. Assume any missing data suitably.
Show that the electric field intensity at a point, due to ‘n’ number of point charges, is given
i 1 2
by Ko -=ia, vim. 05 Marks)
) dme, GRI M o
A uniform line charge of infinite leagth with py == 40 ne/m | lies along the z-axis. Find E at
G222 mair. £ v (¥ (05 Marks)
State and prove the Gauss's law. (06 Marks)
Determine the volume charge density, if the fieldis D = 10cos Osin¢ d, ¢/m’. (04 Marks)
7. D= SL .
Derive an equation for te potential at a point, due to an infinite line charge. (06 Marks)
If the potential field V = 3x + 3y? + 22° volts, find
DV i) E,, i) DaP454 o- (06 Marks)
an equation for the capacitance of a coaxial cable of length ‘L’, radius of inner
conductor *a’ and out conductor ‘b’ (08 Marks)
State and prove the uniqueness theorem. (06 Marks)
Fiod the capacitance hetween the two concentric spheres of radii r = b and r = a, such that
b> a, if the potential \ =Qaty =b, using the Laplace's equation. (10 Marks)
Determine whether or not the petential equations i) V = 2x — 4y? + 2% and i) V = rcos¢ +
satisty the Laplace’s equation. (04 Marks)
State and prove the Stoke’s theorem. (04 Marks)
If the magnetic field intensity ina regionis H=(y-2)a, + 2xa, , find the current density at
e axigin. g3 (06 Marks)
A co-axial cable with radius of inner conductor a, inner radius of outer

: conductor b and
Quter radius ¢ carries a current I at inner conductor and -1 in the outer conductor. Determine
and sketch variation of H againstrfor ir<a iidla<r<b iilh<r<n in

"N e saa o




S

- Bl et e - it i i ‘“m,‘q
Derive the magnetic boundary conditions at the interface between the two differens ,

Materials. Discuss the conditions. (’“'hn;
Calculate the inductance of a solenoid of 400 turns wound on a cylindrical tube 10
diameter and 50 cm length. Assume the solenoid is in air. (06 bh,:

Using the Faraday's law, deduce the Maxwell’s equation, to relate time varying electr;, -

magnetic fields. (03 Maryg,
Derive the Maxwell’s equations in the point form of the Gauss’s law for time varying fielg,
(96 Mary,

Given E =E_ sin(ot - Bz)a, in free space. Find D, B and H. (06 Maryy

£ -fZ Ey Bz M

B~ - - o /“ -

My € WL \(; - M2 LE
Obtain the solution of wave equation for uniform plane wave in free space. (10 Mariy
State and explain the Poynting’s theorem. (04 Maris)
For a wave traveling in air, the electric field is given by E = 6cos(ot —Pt)a, at f= 10 Mgz
Calculate the average Poynting vector. (06 Marks)

Explain the reflection of uniform plane waves, with normal incidence at a plane dielectric
boundary. | (10 Marks)

Write short notes on:
1) Standing wave ratio.

11) Qlin effect in candiirtare
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10ES36
Third Semester B Deg
“Rroioee Examination, January 2013
ield Theory
-me: 3 hrs.
Time: - Max. Marks: 100
Note: ‘2;;’"“”"" FIVE full questions, selecting
teast TWO questions SJrom each part,
PART - A
1 a De‘fme ‘Electric field intensity’. Derive an expression for electric field intensity” (E)at a
point due to many charges. (07 Marks)
b. Point charges of 50 nc each are located at A(1, 0, 0) B(-1, 0, 0) C(0, 10) and D(O. -1. O)m.
find the total force on the charge at A and also find Eat A, (05 Marks)
¢. Given D=5ar c/m’, prove divergence theorem for a shell region enclosed by spherical
surfaces atr=a and r =b (b > a) and centred at the origin. (08 Marks)
2 a. Find the electric field intensity at point x(1, 2, -1) given the potential V = 3x’y + 2y°z + 3xyz.
(05 Marks)
b. Derive boundary conditions between conductor and free space if different ‘¢’. (08 Marks)
c. Show that capacitance of co-axial cable is C = Lo E,L}F with usual notations. (07 Marks)
- S L.at DLAfe-
3 a. With usual representations derive Poisson’s equation. , (05 Marks)
b. Verify that the potential field given below satisfies the Laplace’s equation V = 2x" - 3y" + z°.
(05 Marks)
£

A large spherical cloud of radius ‘b’ has a uniform volume charge distribution of p, ¢/m’,
find the potential distribution and electric field intensity at any point in space using Laplace.

(10 Marks)

4 a. State and explain Biot — Savart law.

(06 Marks)
b. Calculate the value of vector current density in cylindrical co —ordinates at p(1.5, 90°, 0.5) if

H =2-cos0.2¢ 5&
P

(06 Marks)
¢. Given H =20r’ 5& A/m, determine the current density J also determine the total current that
crosses the surface r = 1 m, 0 < ¢ <2 m and z = 0 in cylindrical co-ordinate. (08 Marks) jf
PART - B
5 a

. Derive lorentz force equation. i e 08 h{ark;:)
b. Find the force per meter length between two long parallel wires separated by 10 cm in ajr

and carrying a current of 10A in the same direction. ‘ (05 Marks)
C. Calculatz tl%e inductance of a solenoid of 200 turns wound tightly on a cylindrical tube of

6 om diameter The leneth of the tube is 60 cm, the solenoid is in air. Derive the equation for



.

~onstant

1t

lance. - Mam.
oynting theorem. —

_efficient and reflection co-efficient deduce the relationship bepy,

(06 Mark
in the free space of amplitude 100 v/m strikes a perfect dielectr 5
(10 Marky

| CO

Determine E;.
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field.
dia the relative permittivity €. = 5. conductiyy N
Ya.'

y 1, = 20cos(1.5 % 10°t - bx)dy pA/m’ Determine the .'

{ intensity.

jve an expression for uniform plane wave in fr %
(on

sagation constant, intrinsic impedance, 4md phase . ™
niform plane wave is propagating. ol ¢ Velocy,
ven by ficx.0) = 10cos(10*t ~P)sy A/mt. o
- Ins. (}f‘*j hig

N | 106wy,

ion and transmission oe{;&iéiem if the uniform piage v
v with different dip}ggtric. - -
eorem. L
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06ES36

Third Sen "
nester B.E. Degree Examination, June/July 2014
Field Theory

ime: 3 hrs. o
{ Max. Marks: 100
’ ke :t;tswer any FIVE full questions, selecting
o east TWO questions from each part.
! g ‘ PART - A
a. Define -
] vy gleﬁrlc field intensity’ and derive the expression for ﬁeld due to an infinite line of
(12 Marks)
b. lsxgzet 1°f Cllaréé”ﬁtll Ps = =40 pc/m located at z = -0. Sm,dme of charge with p, = -6pc/m
a o:g y- axxs, t is the net flux crosses the surface of a cube of 2m on an edge of
‘ centered at origin, $ (04 Marks)
n V‘
¢. Calculate Din rectangu( -ordinates at P(2, ',.;,5’ 6) produced by a point charge Q = 55mc
located at (-2, 3, 6). @\0 \\U’D TS (04 Marks)
g\l A
2 . a. Show that Eisa negative potelxtlal@'g! fit of the potential V. (05 Marks)
b. Given potenual field V = 2x’y - 5z anomt P(-4, 3, 6), obtain
LRV, i f iii) Direction of 'Ei . (05 Marks)
c Fmd the capacitance of coaxxgkpable of inner raghus ‘a’ and outer radius ‘b’. (05 Marks)
d. A special capacitor of 5&@ of two concentric- sphere differing in radii 4cm with air as
« dielectric medium, find ;\q radii and also find energy stored in the capacitor for V.= 100V.
GD. W 3 (05 Marks)
3 a. Derive Poisson’égd Laplace’s equations and write Lapla‘é:g'.« equation in cylindrical and
' polar coord1 IGS. O (06 Marks)
b. Determme ether the, fo llowing potential fields satisfies Laplacels’ équatlon or not:
i) V=:;§-F-y2+z : u)V pcos¢+z B (06 Marks)
C. Usmg Aplace’s equatxon, find capacitance of metallic paralle] plates. v (08 Marks)
R L
4 a 'gerwe an expressxon for H at a point in the axis of solenoid. " (06 Marks)
B A circuit carrying current 5A, from rectangular hexagon inscribed in a circle of radius 1m,
>\ calculate B at the centre of hexagon. (04 Marks)
AN Show that J'I-I.dl = J'VXHdS =1, with definition of the same. (10 Marks)
N’ ' 5
.> o
i PART -B
§ a Obtain the expression .f()r magnetic force on moving point charge and magnetic force on
differential current element. ) (0 Muwwies)
b.  Obtain the expressioA for inductance of coaxial cable. o {06 Marks)
¢. Calculate the inductance of solenoid of 200 turns, wound ttghtly on a cylindrical tube of 6cm

(04 Marks)

dia, length of cable (solenoid) is 60cm in an‘lfo; ;23 3 x 10”%m.
0

-




a
H6¥.530
) Explain Faraday’s law and L\¢ : (6 Marks)
b, Wl‘i‘tc Maxwell's °qL}BtiQm INg b m and integral form. (o f?"k“
.. Acircular cross section condu s 1.5mm carries a current i = 5.58in(4 7 10" H)pA
Find amplitude of the displacement current density if o = 350/m, €, = 10. (o6 Marks)
4 Derive an equation for wave propagation in free-space. (10 Marks)
"y State and prove Poyntings theorem. (06 Marks)
¢ A planc wave traveling in positive x-direction in a lossless unbounded medium having
- permeability 4.5 times that of free space and a permittivity twice that of the wave.
i) Find phase velocity of the wave. .
i) IFE has only y-component with a amplitude 20 V/m, find the amplitude and direction
fA . ! (04 Marks)
v 2. : A
a. Derive the eXgir /;.'\on for transmission coefficient and rcﬂegﬁfh goefficient. (08 Marks)
I , AN (06 Marks)
b. Show that SWR G;‘. AN
e L]
c. Given, [ =05, =6;QL?7 na = 3008, By = 10(3)m. Calculate incident, reflected and
transmitted waves also d))(erage power is conseryed. (06 Marks)
M, “
oy N
7N N
A, 7
ﬁ*‘r * ¥
' v
< T
& 0,
% 7
& "
& g
B L L
o <
e {
N il
[ 4 A"j‘"z.]
S .
’,.,:‘}t&» &,

20f2
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Field Theory

| |
| l'il'w: 3 hrs. Max. Marks:loo
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART -A
| 0. State and prove Gauss law. (04 Marks)
b. Find the volume charge density at (4m, 45",60°). If the electric flux density is g1veP by.
- A A A s ’
D = (ra.+sinOao+sinBcosdas) C/m’, CNA-Q W (06 Marks)

~ [3 -+ 101"1 A . " & ‘.; "y ’
¢. Given D= --z--ar in cylindrical co-ordinates, evaluate both sides pf the divergence theore™
O ¢ (10 Marks)

for the volume enclosed by the cylinder withr=2m, z =1\t{)l.fﬁ m.

Py (05 Marks)

m— -

; ’ ; A) -
3 @& With usual notations, prove point form of continuity %ﬁtion, Vi= Y

b. Find the amount of energy required to move 6" sotlomb of point charge from the origin ¥

- 3y* ;yQaz) V/m along the straight line path, X = -3z,
i

PG, 1, -1) m in the field E =(2x 2«
(05 Marks)

y=x+ 2z _
c. A parallel plate capacitor is ﬁlled& dielectric of 0.03 power factor and €, =10- The
plates have an area of 250 mm’ % o distance between them is 10 mm. £ 5000 V (rms) at
| MHz is applied to the capaclg d the power dissipated as heat. (10 Marks)
N

3 a. Find V and the volumq@ge density in free space, if V= 20(:S¢ at P(0.5, 45°, 60°).
O 3

C}. (07 Marks)
b. Find the electri Geld at P(3, 1, 2) for the field of two radial conducting planes V=50 Vat
¢ = 10°and V.= V at ¢ = 30° , (08 Marks)
c. State an uniqueness theorem.g ' (05 Marks)
4 a Sta @S})mve Ampere’s law. - (04 Marks)
b. G@ﬂate the magnetic field intensity at point P due to 10 A current flowing m the
, %@l iclockwise direction in the metallic block shown in Fig. Q4 (b). (06 Marks)
Q o
~\
\}!

¢. Verify stokes theorem for a field havin
T n ; .

cylindrical surface definedby P~ 2, ¥ << 7 1< t<1.5 and forits perimeter.
{10 Marks)

10f2
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surface current K = 2008, A/m, In region 2 for X > 0, fin /Q{f}"z iy [B| i) B,

'w) oy V) o2, If H *-"(1 503:"'40035!“"2508,)‘&/@}} \ (10 Marks)
state Maxwell’s equations for a good conductoraqd for perfect dielectrics. (08 Marks)
Define phase velocity, wavelength and prop 1 constant. (06 Marks)

\) A
rection in air has H = 20a, A/m the frequency of the
\J

A uniform plane wave traveling in +z gl

signal is x10° Haz Find 3, T nd )

(06 Marks)
a. Derive the expression for a, f "?"‘and V for low loss dielectric. (06 Marks)
b. Fora uniform plane wayg;- ) =10.4et "2y 11 Find
i) The direction o nqju gatlon
ii) Phase const é’
iii) Expressw (05 Marks)

o

. A material /}

charactcrlzed by € =25, p,=1 and 6 = 4x10°0U/m at f = 1| MHz

Determidd.the value of the loss tangent, attenuation constant and phase constant. (09 Marks)
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19ES36
Third Semester B, »
ter B.E. Degree Examination, Dec.2015/Jan.2016
- Field Theory
rime: 3 hrs.
. e Max. Marks: 100
Note: Anngr FIVE full questions, selecting g S
at least TWO questions Jrom each part.
1 3 Define el -
. ne electric | intensity (Ey ¥
eune electric field intensity (E). Find an expression for electric field intensity due to N
d:ffgrent point charges, (84 Viarks)
b. Derive Maxwell’s first equation in electrostatics, (04 Marks)
C.

o

Given D = 2Singap + PSin ¢ az c/m’ compute the volume charge density at (1.30° 2)

‘ g (84 Viarks)
Verify both sides of Gauss Divergence theorem if E:f“zxy;; +x’ay c/nv present m the
region bounded by 0 <x <I, 0 <y <2, 0 <7 <3 (08 Marks)

Derive an equation for potential due to infinite Jine charge. (84 Marks)
60sin 6

If U=——— Vfind V and E at P (3,6025) (05 Marks)
Derive an equitation for energy stored ifl terms of E and D (05 Marks)
Derive Boundary conditions for cenductor and Dielectric interface. (06 Marks)
<N
Expand V* operation in difgagebﬁz"éo-ordinate system. (03 Marks)
Verify that the potential fiel

id'given below satisfies the Laplace ti
V=2-3y"+7 @d R

V =[Ar* + Br*] Sin 4p"

Solve the Laplacé e iation for the potential field and find the capacitance in homgéneous

region bctwegfnj;;ird concentric conducting spheres with radii a and b such thatb>a if V = 0
atr=b,V=Voatr=a,

. (99 Marks)

Deri}(éfgii)ression for H due to straight conductor of finite length. (08 Marks
Staté and explain the following : )

1) Ampere circuit law

ii) Stokes theorem.

. g ; (08 Marks)

Given the vector magnetic potential

A = x2ax +2yzay +(-x* )az

Find magnetic flux density. (04 Marks)
PART -B

Derive expression for force on a giffcrential current element (06 Marks)
A current element §; AL; = 10 azA.m is located at P\(1, 0, 0) while second element

I AL, = 10 (0.6 -ax 2ay+ 3az) Am is at P2 (-1, 0,0) both in free space find the vector
force exerted on I A L by It ALy

. : (08 Marks)
Derive an eauation of inductance of Toroid. (06 Mark<




. T ¥ Mquauons
E= Em sin (Wt - By) 4y ay in

fre
Define displacement curren € Space find p B. H (08 Marks)

: t densit (05 Mark
Denve continuit u Y. S Marks)
Y €quation from Maxwell’s equation, (02 Marks)
Derive General wave equation (05 Marks)
The uniform plane wave
iy travelling in free space is given b (08 Marks)
Ey—' 104 € a“pv/m y
Find:
1) Direction of wave propagation,
i) Phase velocity )
ii1) Phase constant
iv) Equation for ic | B
E) 1(21 magnetlc S ON (08 Marks)
For E = Ene™ cos (wt - Bz) ax ax find average power dgng\ky Assume free space. (04 Marks)
Derive expression for transmission co-efﬁc1ent and Reflection co-efficient for uniform
waves at normal incidence. \ (08 Marks)
For n; = 10002, n; = 100Q and Ex, = 10@V/m calculate amplitude of incident, reflected and
transmitted waves. Also show that average ‘power is conserved. (10 Marks)
Define SWR. (02 Marks)
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: gvana Campus, Mijar, Moodbigr 574 225 Mangalore, 0 K Karnataka State
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o The Principal

Respected Sir:

Sub: - National Level Workshop on “Challenges in Cyber
Security & Forensics”

We are pleased to inform you that Department
ineering, Alva’s Institute of Engineering & Te

n “Challenges in Cyber
uity & Forensics” during 18tk & 19, January 2016.

Main objective of this workshop is to providing an introduction to

lng Basics and Routing Protocols used in security systems. Challenges in
7 Security,

Implementation issues of Network Security will be. discussed
hangs-

On experience during this workshop.

Ve request you to encourage PG students and Faculty members of your
tion to actively participate in this National Level Workshop,

Tha‘nkmg You

W

tr €gards 0
Prog, Mah@’th Kotari]
b ODN

ff‘ Of Computer Science & EHQ'"?"?"Q
YA Institnen o Engog. & Tachnology

Miia:, MOODBIDRI - 574 225




To,

The Principal
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e - . Un;o;:; u‘E\JINI:I:KING AND TECHNOLOGY
‘ | va's Education Fo ’
( Affiliated to Vlsvesvaraya Technologi:z;ngiti:?:rs(iz) Belgaum
approved by AICTE, ”New Delhi & Recognised by Governm:smt of Kar&ataka )
shoohavana Gampus, Mijar, Moodbidri - 674 225, Mangalore, D.K . Karnataka State. ‘
Phone : 08258-262724 (0), 262725 (P), Telefax:08258.262726 |
Email : Principalaiet08 @gmail.com, Web:www.aiet.org.in

& &g}e n TIPTT Bt

The Principal

Respected Sir,

Sub: - National Level Workshop on “Challenges in Cyber

Security & Forensics”

, We are pleased to inform you that Department Computer Science &
:

Ingineering, Alva’s Institute of Engineering & Technology, Moodbidri,
EB.K has organized a National Level Workshop on “Challenges in Cyber

!

Security & Forensics” during 18tk & 19th, January 2016.

E Main objective of this workshop is to providing an introduction to
Egﬁﬁﬁng Basics and Routing Protocols used in security systems. Challenges in
k

E?Der Security, Implementation issues of Network Security will be. discussed

"?h hands-on experience during this workshop.

We request you to encourage PG students and Faculty members of your

: - i shop.
BANizatinn +n antioahs narticinate in this National Level Wor kshop
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DerivE an expression fo
I.aet D =12 26 A
a Volume( t}”] 12 *'MS X);)ax " (4xyz . 4x2)§y T (2"3’2 - 42)3, . Determing the tota
of 10 m Jocated at P(1, =2 3)
-l (05 Marks)
Infinite aumber of char .
g ges each of ; B
Find the electric pOtential o electr'an? age plach along X axis ax=12 4, Byeorere®
ic fiel intensity at @ point X = 0 due to the all charges-
: : ' { (06 Marks)
i;n:) t:sdvi(zrrl; done aslsemblmg_; four equal point charges of 1 K€ each on X and y axis &t
) respectively: < 06 Marks)
Derive the expression for a cqgaéitance ofa parallel plate capacitor- (08 Marks) ¥ 4
Explain Poisson’s and Lgpiéée’s equations: (06 Marks)
Find E at P@3, 1, 2) for-the field of tWO co-axial conducting cylinders y=50VvatP =2m
and V=20 y at p=30- _ (08 Marks)
Using Poisson’s equation obtain the expression for the potential inapn junction- (06 Marks)
An infinite filament 00 the z-8X15 carries 207 mA in th a, direction- Three unjtbnn
i 3 = | - matr = 2 cm,
cylmdaeal he o present l _
Ty, ot " = 10 Ica‘ CO" t
400mA/m attr= Cal ulaté He 2 d2 5cmin (10 Marks)
o : ~_ 100p" 8, W find
: - ¢ in a Space is given a5 100p" "2 W
If the vecto gnetic potent ] at pomh § A N e il it o=
~ 7 (i ow tha =
the following - ¢ (ii) J and st (10 Marks)
PART =B A Sion. Find
lon hBMa current of 10.0 A in the 3 ¥
A conduct n long % ® B . p =000 Tesla 04 Marks)
ductor ! the field 18 the region! ¢ differer rmeabilit (08 Marks)
the force on n 4 agh terxals ol* 000 " Core radiu 40 mm-
andary betwe® 4 a leng! of 3 Marks)
Discuss he 213 ore bas 2000 furns
A solenoxd Wzatl‘l ;
1 C
- jof 2

Field T"“l’y ]
Max. Marks: 100

Note: A

» & ”s ”‘e" -~ -

atleast T‘;:f% leb Sull questions selecti
questions from eac}; }ﬁ:,f ting

ers of an

Three pol
nt charges Q1 = -
. . 1 = . | I
equllateral triangle of side 1 nL:C'FS;i_ S = e TR faced at the €O
. the magnitude of the electric field ntensity at the pomt
(07 viarks)
(08 varksh/

bisecting the joining Q) and Q2
d intensity duc to infinite line charge.

r the electric fiel
| charge within




- v‘sl - B
Acunn
mia
ll"ll, LTV L
D/ RENe
FEAY 28 T

:me: 3 hrs
Note: A B
: Answer
ast TWO ons, selecti ax. Marks: 100 ‘
questions from each p o
art.

{ & Define electric field intensity (E e
nsity (E i
). Find an expression for electric field intensity due to N
(04 Marks)

different point charges.
(04 Marks)

b- D

G. _ s u e
iven D = zSin¢ap +PSin¢ az ¢/m* com
pute the volume charge density at (1,30°2)
(04 Marks)

d. : g
Ver?fy both sides of Gauss Divergence theore if D A 2 ay
region bounded by 0<x <l 05y <2 0< <r§ : szs"yax*xz ay o/ m’ present in the
2 D ) Adnchs 7N ' (08 Marks)
erive an © uation : s
il ::1 - for potentlal due to infinite Lme charge. (04 Marks) )
b. HU=" v find Vand E 2t P (3,6025)
r > 0”25) 05 Marks)
" I‘)’e‘.'i"e an equitation Or MY stored if terms f £ and D 05 Mark
. Denve Boundary conditions for 9@ﬂ;§uétor and Dielectric interface- (06 Marks)
# N :
. . % V‘i"f ‘;"' £
3 37 Expand 2 operation in d1f§s;cﬁt"co-ord te syste : (03 Marks)
b. Verify that the potential ﬁ@d‘given below satisfie he Laplace equation
= 2X2 3)'2 + Zz 3
4, BriSm 4 08 Marks)
jve th Laplacé —ation 0 e pote ¢ capacitanc® in pomogeneoys
b - gwo conc ntric onduc¢ sp ad p such th (b>aif¥y ™ 0
reglon < 9 Marks)
atr= o Jatr =3
'
I finite len (08 Marks)
2, perive expressior for HAU® o straight conductor of finite 1e7E"
b w<and expl the following
¢ Ampere ircuit 18% (08 Mark?)
es theorem
#y stok ma. tic otentlal
c. Giv vector e
e ot 2 ) az M MarkS)
A= ax +2y22 “:j”‘ .
s tic ﬂu enSl .
Flﬂd a ART B (06 Marks)
P lcurreﬂt elem® ent
gond dit’fﬁfﬁﬂ“a ile 5e<®” m
. gion for for — ated t (1% nd the vecto
Derl\/e exP & { L= 105 azA.rﬂl lo€ ! ) p free spac po ark)
ent 1 1 — g at p, (-1
— ayt° ) AT 6 Marks

o



6 3.//3611;\« IVRGAYYVAL O VAUGLIVHD IV LT VAl YHIE HEIUD
.~ E=Emsi ~Bz) ayi B8 f
. .m (wt — Bz) ay in free space find D, B, H
(ci. Define displacement current density.
. Derive continuity equation from Maxwell’s equation.

7 a Derive General wave equation
The uniform plane wave travelling in free space is given by

Ey=104 eI 2P0 B0 yy/m
Find:
i) Direction of wave propagation.
ii) Phase velocity
iii) Phase constant
iv) Equation for magnetic field

¢. ForE=Eme" cos(wt— Pz) ax find avera

o

8 a. Derive expression for transmission co-efficient and Reflection ¢ :
waves at normal incidence. N (08 Marks) i
b. Forn; = 100Q,n2= 100Q and Exi = 10Qv/m'calculate amplitude of incident, reflected and 3
o show that average POWeT is conserved. (10 Marks) )
-~ (02 Marks)

transmitted waves. Als

c. Define SWR. {
.vﬁ#‘g%ﬁ:

{fﬁ%f * % kK K

2 0f2

ge power density. Assume free space.

(05 Marks)
(02 Marks)
(05 Marks)

(08 Marks)

(08 Marks)
(04 Marks)

o-efficient for uniform

MMM/

Rt
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Field Theory h

s s
] Note: 4
nstver any FIVEfu][ 7 1
questions fi questions, s I Mark i FOU ~ :
rom each 9y selectino i e, =/ |
d P p“rt, o il I{‘([,\‘{ I}\‘(} /”[t " u'.':r‘" |
sjate an T ' B A5 |
S prove Divergence theorem ART - A : |
! Define: i) Electric field intensity |
3 y 11 ¥ ‘
;i) Electric flux density; iii) V 06 Marks) .
Let D =srtar mc/ 2 ;i) Volume charge density
I;g .205 4 Llc/lllz for r > O OS JITKY)
e T - ot 0
r? .08m. Find py for i) r - 0.000; "
Nerive the expression f ke e B © SR M
: $ or the ener R
| $\os nergy stored in Elechrotan b i
intensity E. pabd rtuny lesh
\:) 1?:1‘, point charge is at the origin in free space. Caicutate Vo if fig. i
2, -3, -1). Also caleulate V1 ot ¥ e i gt 7 ot
Derive point form of continuity equation. e el pekis i
Derive Laplace’s equations. il HEREEE
Using Laplace equ 1 : AR
ations, derive the expre i ~ - ; ' B3 RS
’ pression for the capacitance ol o co-ox1at cable. ;
_ Calculate the ical ve : ' b |
numerical values for V and py in free space of v . dve__atp (2.3 i
. : PR ' i
Derive the expression 1 Foran. BT oty g (05 Marks)
pression for field at a point P due to an infinitely 1008 flameont carrying direct i
(O Viarks)

caler and vector Magnetic Potential. (0% Mk}
the valuc of vector current density 10 cylindrical Lardigates at P25 SRR RE

current L
. Explain s

Calculate
4y
H= —‘;COSO.ZQ)ap. 04 Masnsl
PART - B
. Define: 1) P.dagnctization; i1) Permeability; i) o . b B arEs)
terface between WO SEBRET mietils. (e At
(b8 plugha)

1dary conditions at in
tic material, where:

Obtain the bou!
1) fe = 22, there arc 8.4 x

Find Magnetization in magne
A i 159 .
L™ atomsmi and

\s

¢
oo LRE 10" H/m and H =120 Alm; !
each atoms has a dipole moment of 4.5% 1077 A - i) p = 300wt and A o= 1
2. List Maxwell’s equations in point form and integral form. 2 (98 Marks)
b Let = 10° H/m, € ~ 4 x 10 F/m, 0 = 0 and pv = 0. Find K 80 (hat eech of he following
pair of fields satisfies axwell’s equation. ;
D3 = (65,-— 2y §y+ 97 2, ne/m 1), H o=k a,+ 10y 5," 21 0, j At
A 0o Marhsg
n) g =@y - Kt )ax v i = (y + 210 R, B0 i‘)u w8
¢. Write a note o Retarded Potential. 40 s sl
| o amj pIOVC Poynting’s s ; nen uniform ) e WO {‘:2\‘*“31‘.‘;,;:;\::‘ ’.h:':mxj‘n i
b Discuss the behaviour Of good conductor ¥ g REES
: altipie iterfacste i.:,‘:: :“"‘
& Discuss the proble-m o an(? rcﬂccnoﬂ)s gﬁh?;zlt&gvc Rt 1) U‘:,.l“\u
Define: i) Reflection €€ cient; uv}avc having Flectric okt winplE b “m
¢ Consider a 50 Hz unifor™ planc 1.0, The wave propaggates B V f e .
a\’iﬂg Er = ¢ ke the W sl NP 5““111 L\\Ll.m: @

et o

medium i less b %
| Mmedium 1S loss 1€ ad i jinearly P



PART B B6ES3H,
i ',‘p‘,;-_‘?xprezzmnn of magnetic force between two current clements and hence for
" ‘;nn'C”t i " e
find the mmagnelization in a magnetic material where;
) = 1.8 x 107 (H/m) and H = 120 (A/m),

B

: ror ””, %’ Pl IEA L & A s 3 '
iy e = m};x e 741,, 83 x 10% atoms/m’ and cach atom has a dipole moment of
3.5 FOT A Y and

EE 300 (1) and %y, =15, (% Marks)
Define sell inductance, Find the same of a solenoid with air core has 2000 turns and 3
iength of 300(mm) core with radius 40 (mm). (9% Marks) -
fxplaiin transtormer and motional induced emfs. (06 Marks)

WBa’

Snow that an emf induced in a Faraday’s disc generator is €=~

(Volts), where ‘W’

o the angular velocity in rad/sec, B is the magnetic flux density in Tesla and ‘2’ is the

radiug of the disc in metre. (06 Marks)
write the Maxwell’s equations in point form for static fields and in integral form for time
varying Gelds. (03 Marks)

.

Dieenss the and form pine wave propagation in a good conducting medium. (06 Marks)

The magaeiic H2ld intensity of uniform plane wave 1n air 1 20 (A/m) in a, direction. The

waae is propagating in the a; direction at an angular frequency of 2x10°(rad/sec)
Find: 1) Phose shift constant; ii) Wavelength;
i1ty Frequency and iv) Amplitude of electric field intensity. (06 Marks)
A circular wire having 2 conductivity ¢ and radius ‘@’ carrying a direct current 1(Amperes).

Using Poyniing’s theoreim, determine the net power entering the wire of length /(m).
(08 Marks)

Derive the expressions for transmission co-efficient and reflection co-efficient. (08 Marks)
Define Standing Vave Ratio(S). What value of S results when reflection coefficient=+ 47
(04 Marks)

Crinon T-n5, 105 {22y n==300 (Q), Ey=100 (v/m). Calculate values for the incident,,
it v, Also show that the average power is conserved. :

MY starie}




E Time: 3

a.

9]

3 hrs.

Fi&ld Theory 5

\ " :
Note : 1. dnswer any FIVE full questions by choosing at least Txo fro,,

2. Any missing data can be assumed.
3. Draw neat diagram wherever necessary.

PART - A
State Coulomb’s law of force between any (wo pomnt charges and 1o<ic24e the wity g |
quantities involved. e B
e q - 4 i 3 %7 ’ “Vr‘ « §is T — il

0.01 < p <0.03(m), p, = 10" cos(50rp) (¢/m’), find electnc thux Censity O g
- » " o~ ¥ N‘Eé‘g’;
Evaluate both sides of gauss - divergence LiCLiemr  for o N
5‘7\ = 2 = =3 % o cned bv-] €$x.v. 2 ¢

Ixyza, +3y“zay +xa,(c/m°). the region is defined by -1 S X. ¥ 2 < lim) gy

PR -\-.—-..~_‘
e B N e

Define electric scalar potential. With usual potations, establishi the

electric field intensity and electric scalar potential. _ 195 Mg
A metallic sphere of radius 0.1(m) has a surface change density of Tlnem™ Cuwy
electric energy stored in the system. Derive the formula employed. ¥ Marge
A capacitor has square plates each of side ‘a’(m) Tha pia:& make un angle & wih e
other. Show that for small 6, the capacitance is c=S f 67 Mk

e Moy

v\x«-mu . nn.,;. S Sy
e R e mp.{&_‘

Derive Poisson’s and Laplace’s equations. Write laplace’s equation 2 CCS and 3CS.

Using laplace’s equation, prove that the potential distribution at any
Y | p \

between two concentric cylinders of radii A and B as v, _ v, N/B/ | 7 Maris
3& g\ tsn"»)»
En‘ B!
It is known that V= XY is a solution of laplace’s equ:m'@n wi here \Z is a faction

Lo ik
e h‘iw“?

State and explain Biot — savart law. Using this, find the magneac tlux density
of a circular current loop of radius ‘a’(m)

Magnetic field intensity in free space is H= 10p~ a,p(y )I)@[mgmng

SO |
ii) Integrate 7 over the circular surface p=1(m), all pand z =

~
¥ B
R g

Verify the stoke’s theorem for the field H 6xyak- 3},353,(% } and the rectangdl

e
% ¥
T

n.-r\i’tﬂA thﬂ fﬁ'ﬂi(}ﬂ. 2 S x s 51 ”I Sv: V S 1- Z o n fﬂ"' Yhﬂ hs"’&(\:r-;\ws g»'gl:m'u\-";‘\n a}g fe
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ENNNNNERE e

A 1y
Phird Semester BLE, DepreX M.UJMV{ o, Jutte / July 0y
Flala Vot
2 l‘}f‘.\ N IVV,I’%‘K- F'}«};.
NU‘C . 4"‘1";‘ H"~r 1‘1, 1' .}([(/I ql((’\’if)’lns' 5(’[(’("”’1&’ llf/(i(l"ii ’ufo {lllé’sl’lf)llfl“(}ln L’(l(/; Iia
o 'ART - A
itme and explain Coulomb's Jaw in vector form, : (04 Mary; |
1'Wo point charges of magnitudes 2 me and -7 me are located at places P4, 7 .
Pa(-3,2,-9) respectively in free space, evaluate the vector force on charge at p,. Maryy,

From Gauss Law show that V.D = Py . (18 Mars, j
Find the potentialg at Yo =5mand yy =15m due to a point charge () = 50( PC placed ,

the origin. Find the potential at y, = 5m assuming zero as potential at infinity. Als, Obtajy

-

£

I).
r,

the potential dj fference between points A and B. (06 Mary,
.Dcrive an expression for the potential of co-axial cable in the dielectric space be{w%n
inner and outer conductors, (06 Maryy
Disenee tha houndary conditions between two perfect dielectrics. (08 Mapy)
State and prove uniqueness theorem, (08 Maryg
From the Gauss’s law obtain Poisson’s and Laplace’s equation. (06 Marys)
Determine whether or not the following potential fields satisfy Laplace’s equation —

i) V=><2—yz+zz, i) V=rcos¢+z, (06 Mariy) |
Using Biot - Savart law find an expression for the magnetic field of a straight ﬁlamemary
conductor carrying current ‘I’ in the Z — direction. - (08 Marks)

Given the magnetic field = 2r%(Z +1)sin ¢a, , verify Stokes theorem for the portion of 3

S R b1 . S .
cvlindrical surface defined by r =2, 7 <d< %,1 <Z <1.5and for its perimeter. (08 Marks)

With necessary expressions, explain scalar magnetic potential, ' (04 Marks)
PART - B
Find the expression for the force on a differential current carrying elements. (06 Marks)

Find the normal component of the magnetic field which traverses from medium 1 to
medium 2 having My =2.5andp, =4.Giventhat H = =304, + 504 + 70, v/m.(06 Marks)

Dciive an expression for the self inductance of a co ~ axial cable. (08 Marks)
For a closed stationary path in space linked with a changing magnetic field prove

thatyx g = =98 , where E is the electric field and B is the magnetic flux density. (08 Marks)

-~

Determine the frequency at which conduction current density and displacement current

density are equal in a medium with a = 2 x 10™*s/m ande, = 8], (04 Marks)
List the Maxwell’s equations in differential and integral form as applied to time varying
felds. - (08 Marks)
Starting from Maxwell’s equation, derive the wave equation for a uniform plane wave
traveling in free space. (08 Marks)
A 300 MHz uniform plane wave propagates through fresh water for which o = 0, =1
€; = 78. Calculate i) attenuation constant ii) phase constant iii) wave length iv) intrinsic

impedance. (06 Marksg
Explain the skin depth. Determine the skin depth for copper with conductivity of 58 x 10

s/m at a frequency of 10 MHz. (06 Marks)
Show that at any instant t, the magnetic and electric field jn a reflected wave are out of
phase by 90°. : : : (10 Marks)
With necessary expression, explain standing wave ratio (SWR), (10 Marks)




Third Semester B.E, Degree Examinatﬁ

Note: . ‘ :
Answer any FIVE full questions, selecting i bl

at least TWO questions from each part,

PART - A

Define electric field intensity d i

‘ ‘ ue to a point charge in vect i i

derive the expression for field at a point due to mangy charg:s S i

State and prove divergence theorem. . ::: :ﬂm
arks)

Calculate the divergence of vector D at : ;
" the points s od usi " i o
spherical coordinates: points specified using cartesian, cylindrical and

. i
i) = [10xyza + 5x%za, + (22" - 5x%y)a] ¢/m’ at point P(2, 3, 5)

i) D=5z%a,+10pz.a, atp(3,-45°5) (08 Marks)

Define electric field and electric potential. With usual notations establish the relationship
between electric field intensity and electric potential. (10 Marks)
With usual notations, derive the boundary conditions for perfect dielectric materials of

permitivities €1 and €3. (05 Marks)
Given the potential field V = 50x’yz + 20y” volts in free space, find
1) Potential V at P(1, 2, 3)
ii) | Ep | (Magnitude of electric potential)
(05 Marks)

iii)  4atP.

s equation and Laplace equation from Maxwell’s

With usual notations, deduce the Poisson’
(10 Marks)

- first equation. Express V2V in different co-ordinate systems.

Given V= Aln Buﬁ] volts
1+cos6 1 coordinat
2 :~n in spherical coordinates.
i) Show that V satisfies Laplace equatlo_n 1n sp. O 0 = 90° and § = 60°.
iy  FindAand B so that V = 100V, [E[= 500 V/m at r =30, ¢ (10 Marks)

(06 Marks)

rove the Stroke's theorem. s
e potemial at a point in a space is

. f the vector magnetic . SO
ii) J and show that ¢HdI= zras e lg: 2pjay A, 0SPS $

rdinates, 3 M& , ‘
) °ylu;g“§alm:°:wem density ore B e Wlth;rnfczr;d:ro and 0 < p < 1 mtinthe &
1)) Fmd the total current that passes through the Surt® (08 Marks)
ii in




O e B Bl - i

L

»

n , .- 2.2, 0y and
' orh - ) About the origin by B = 0.68, =043, T .

L3, 0. 0 ¥y oot dhe ovign by B = 0407 (96 Maris)
mﬂwmmmwmammsﬁﬁm“ﬁm
Marks)

shevoon wv Fog Siey

ig.5(c)

*mwm,mmm?mh ot form as derived from Faraday’s
fow, Hemce show fhut clectric fiddd E = 3¢ + '3, v/im can not arise from a static
Sctribntion of charges. (98 Marks)
#ﬁwm,mmwmwmwmﬂnmm
BTG (04 Marks)

’ - - 4Sina’ﬁz pspi
Tmmwyﬁgmﬁcﬁgmwnmaﬂ={ o |$>0

Desermime E ssing ¥ avaday™s law. Vaﬁy&m@gwsm. (08 Marks)

State and cxpiain PohyaGng facorem. (84 Maris)
*ﬁwm,mﬁcwfammeﬁxmm
(86 Marks)
The destic Gid sensity of 306 MHz uniform plane wave i free space is given by
E=(29+ Pz, + 22,y Vim. Find ‘
o, r,umdp WHE#t=Im z=10cm  iii) Whatis | H fue? (10 Marks)
Wieite 3 short note on standing wave ratio (SWR). (84 Marks)
(06 Marks)

Wit sl motations, derive 4 general expression for a traveling plane wave.

Travelling £ and¥i waves in the free space (region-1) are normally incident on the interface
wm@mmga@»nme,smcmexmofmm
wave s teassvitied E andH waves a the interface.

ot diekedac
PR v C_Ytﬂ?nr L)

(10 Marks)
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0 : ‘ (Unit of Alva’s Education Foundation (R), Moodbidri) :
Affiliated to Visvesvaraya Technological University, Belagavi& Approved by AICTE, New Dethi.

ALVA’S Recognized by Government of Karnataka. %

Lositon Fontaton® Accredited by NAAC with A+ Grade

Shobhavana Campus, MIJAR-574225, Moodbidri, D.K., Karnataka

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
(Accredited by NBA)
VISION OF THE INSTITUTE

L

«ransformative education by pursuing excellence in Engineering and Management through
ephancing skills to meet the evolving needs of the community”

MISSION OF THE INSTITUTE

M1: To bestow quality technical education to imbibe knowledge, creativity and ethos to
student’s community. |

M2: To inculcate the best engineering practices through transformative education.

M3: To develop a knowledgeable individual for a dynamic industrial scenario.

M4: To inculcate research, entrepreneurial skills and human values in order to cater the

needs of the society.
VISION OF THE DEPARTMENT

“Centre of Excellence to empower the young minds in the field of Electronics and
Communication Engineering with research focus and skill development through
Transformative Education catering to the needs of the Society.”

MISSION OF THE DEPARTMENT

Mi: To create Learning Environment to enable the Students for Excellence in the field of
Electronics and Communication Engineering.

Mz2: To Empower the Students with necessary Skills for Solving the Complex Technological
Problems. :

M3: To Inculcate Research Culture among Teaching-Learning Group by guiding them
towards Research Activities to bridge the gap between Industry and Academia.

M4: By Imbibing the Students with Human Values and Ethics through Transformative
Education and make them Socially Responsible Professionals,
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Belagavig Approv db E, New Delhi.
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AAC with A+ Grade
pus MIJAR-574225, Moodbidri, D.K., Karnataka

PROGRAM EDUCATIONAL OBj ECTIVES (PEOs)

ppO1: Apply Mathematical, Scientific ang Engineering skills for solving problems in

te area of Electronics and Communication Engineering,

PEO2: Expose to Emerging Technologies and excel

in Industries/Higher
studies/research.

PEO3: Apply analytical skills in the area of Electronics and Communication
Engineering to become competent and Employable.

PEO4: Inculcate professional ethics, human values, team work for solving

“ngineering problems and contribute to societal needs.

PROG_RAM SPECIFIC OUTCOMES (PSOs)

P8Oy Understahd and apply the principles of Electronics and Communication
"8ineering in various domains of Analog and Digital systems.

?502; Design and i

mplement systems using the concepts of Electronics, signal
Mocessing,

Embedded systems and Semiconductor Technology.

" 03: Apply modern hardware and software tools to analyze and solve enaina._:.



