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ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

A r c h (Full T ime) - END S E M E S T E R EXAMINATIONS, N O V / D E C 2024 

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

3"̂ ^ S e m e s t e r 

E E 5 3 0 2 - E L E C T R O M A G N E T I C T H E O R Y zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

(Regu la t ion2019) 

Max.Marks : 100 

0 0 1 Ability to identify appropriate coordinate s y s t e m s and v isua l ize and understand the practical 

s igni f icance of vector ca lcu lus 

0 0 2 Understanding of the bas ic laws of e lectromagnet ism 

0 0 3 Ability to compute, v isua l ize electrostatic and magneto stat ic f ields along with practical 

appl icat ions 

0 0 4 Understanding of Maxwel l ' s equat ions in different forms and media 

0 0 5 Able to understand the concept of generat ion and propagation of electromagnet ic w a v e s 

through single and multiple media. 

B L - B o o m ' s Taxonomy L e v e l s 

( L l -Remember i ng , L2-Understanding, L3-Applying, L4-Analys ing, L5-Eva luat ing, L6-Creat ing) 

PART-A(10x2=20Marks ) 
(Answe r all Quest ions) 

Q.No. Ques t ions Marks C O B L 

1 Find the gradient of the sca la r field Q= p 2 cos2(p 2 1 5 

2 G i v e n vectors A=3ax+4ay+az and B = 2ay -5az ,F ind the angle 

between A and B. 

2 1 5 

3 Write the propert ies of equipotential plots. 2 2 2 

4 Write the relation between D and E ? Find the electr ic field 

intensity in f ree s p a c e if D = 60 a x C/m 3 . 

2 2 4 

5 C lass i f y magnet ic mater ia ls with an example . 2 3 1 

6 Differentiate magnet ic S c a l a r and vector potential 2 3 1 

7 Write the T rans fo rmer and motional E M F equation in 

e lect rodynamic f ields. 

2 4 1 

8 Enl is t the appl icat ions of e lectrodynamic f ields. 2 4 2 

9 Eva lua te t he skirv depth- of a' conductor, hav ing-a conductivity of 

200 units. T h e w a v e f requency is 10 G H z in air. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 5- - 5 - -

10 Def ine Standing W a v e ratio. 2 5 1 

" ^ P A R T - B(5x 13=65Marks) 

(Restr ic t to a max imum of 2 subdiv is ions) 

Q.No. : * Q u e s t i o n s Marks C O B L 

11 (a) •(i) 'Bnefly d i s c u s s S o u r c e s and effects of e lectromagnet ic f ields 5 1 2 

(ii) Der ive an exp ress ion for electr ic field intensity due to a infinite 

line charge 

8 1 3 

O R 

1-1 (b) (i) D i s c u s s the analyt ical method of estimating Fie ld due to d iscrete 

cha rges . 

5 1 2 

(ii) Der ive an exp ress ion for electr ic field intensity due to a su r face 

charge 

8 1 3 

1 2 ( a ) (i) W h a t is dielectr ic polarization and dielectric s t rength? 3 2 3 

(ii) Der ive the boundary condit ions for magnet ic field in multiple 

media 

10 2 4 
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O R 

1 2 ( b ) (i) How to ca lcu la te E n e r g y density of paral lel plate capaci tor in 

e lect romagnet ic f ie lds? 

3 2 . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I.zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 3 i: 
(ii) S k e t c h the coax ia l cab le and a spher ica l capaci tor and Der ive 

the exp ress ion for capac i tance of coax ia l cab le and a s p h e n c a l 

capaci tor in the stat ic e lectr ic field. 

10 2 

1 3 ( a ) (i) S ta te and expla in Biot - S a v a r t ' s L a w . 8 3 1 

(ii) With neat ske tch , Determine H on an infinite current shee t S 3 4 

O R 

1 3 ( b ) (i) S ta te and expla in A m p e r e ' s Circuit L a w 8 3 1 

(ii) Der ive the boundary condit ions for magnet ic field in multiple 

med ia 

3 4 

1 4 ( a ) Obtain the exp ress ion for t ransformer and motional E M F equat ion 

in e lec t rodynamic f ie lds. 

13 4 3 

O R 

1 4 ( b ) Obtain the exp ress ion for Maxwel l ' s equat ions in differential and 

integral form. 

13 4 3 

1 5 ( a ) Der ive an exp ress ion of w a v e propagation in the following med ia 

(i) f ree s p a c e (ii) L o s s l e s s dielectr ics (iii) L o s s y dielectr ic (iv) G o o d 

conductors. 

13 5 4 

O R 

1 5 ( b ) Determine the reflection and the t ransmiss ion coeff iecnt of 

t ransve rse w a v e in E and H f ields. 

13 5 4 

P A R T - C d x 15=1 S M a r k s ) 

(Q.No.16 is compulsory) 

Q.No. Q u e s t i o n s M a r k s C O B L 

16. (i) Us ing Maxwel l ' s equat ions, determine pointing vector and 

power ba lance for E M f iels. 

10 5 4 

(ii) Tabu la te the Rela t ion between field theory and circuit theory 5 4 2 
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