
§·¤æ§ü / Unit-I

1. (a) âçÎàæ ÿæð˜æ ·ð¤ ·¤Üü ·¤ô ÂçÚUÖæçáÌ ·¤èçÁ°
ÌÍæ ÇðUÜ â¢·¤æÚU·¤ ·ð¤ ÂÎô´ ×ð´ §â·¤æ ÃØ¢Á·¤
çÙ»üç×Ì ·¤èçÁ°Ð

Define curl of a vector field and obtain
its expression in terms of del operator.
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ÙôÅU Ñ âÖè ÂýàÙæð´ ·ð¤ ©UîæÚU ÎèçÁ°Ð ÂýàÙæð´ ·ð¤ ¥¢·¤ ©UÙ·ð¤
ÎæçãUÙè ¥æðÚU ¥¢ç·¤Ì ãñ´ UÐ

Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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(b) ãUÜ ·¤èçÁ°

sin

0 0

a
I r d dr

 
  

Solve
sin

0 0

a
I r d dr

 
  

¥Íßæ / OR

(a) »ýèÙ ·¤æ Âý×ðØ çÜç¹° ÌÍæ §âð çâh ·¤èçÁ°Ð

Write down the Green’s theorem and
prove it.

(b) ØçÎ A B C 
  

 ÌÍæ A2 + B2 = C2 ãUô, Ìô

çâh ·¤èçÁ° ç·¤ A


 ÌÍæ B


 ÂÚUSÂÚU Ü`ÕßÌ÷
ãñ´ UÐ

If A B C 
  

 and A2 + B2 = C2, then

prove that A


 and B


 are mutually
perpendicular.

§·¤æ§ü / Unit-II

2. ç·¤âè °·¤â×æÙ ¥æßðçàæÌ ÆUôâ »ôÜð ·ð¤ ·¤æÚU‡æ
»ôÜð ·ð¤ (i) ÕæãUÚ (ii) ÂëcÆU ÂÚU ÌÍæ (iii) ¥¢ÎÚU
ç·¤âè çÕ‹Îé ÂÚU çßléÌ ÿæð˜æ ·¤è ÌèßýÌæ ÌÍæ çßléÌ
çßÖß ·¤æ ×æÙ ™ææÌ ·¤èçÁ°ÐU

( 2 )
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( 3 )

91_BSP_(7) (Turn Over)

Derive an expression for electric field
intensity and electric potential of an uniformly
charged solid sphere at its (i) outside (ii) on
surface and (iii) inside point.

¥Íßæ / OR

(a) ç·¤âè çßléÌ çmÏýéß ·ð¤ ·¤æÚU‡æ çÙÚUÿæèØ çSÍçÌ
×ð´ ç·¤âè çÕ¢Îé ÂÚU çßléÌ ÿæð˜æ ·¤è ÌèßýÌæ ·¤æ
ÃØ¢Á·¤ ÂýæŒÌ ·¤èçÁ°Ð

Derive an expression for electric field
intensity due to an electric dipole at a
point in broadside on position.

(b) X-¥ÿæ ÂÚU ¥Ù¢Ì ¥æßðàæ, ÂýˆØð·¤ 9 ·ê¤Üæò×,
·ý¤×àæÑ x = 1, 2, 4, 8, ..... ×èÅUÚU ÂÚU ÚU¹ð
ãñ´UÐ x = 0 ÂÚU çßléÌ ÿæð˜æ ·¤è »‡æÙæ ·¤èçÁ°Ð

Infinite charges of each 9 coulomb are
situated on X-axis as x = 1, 2, 4, 8, .....
meter respectively. Calculate electric field
at x = 0.

§·¤æ§ü / Unit-III

3. (a) @Üæ©UçâØâ-×ôâæñÅUè â×è·¤ÚU‡æ çÜç¹° ÌÍæ
§âð çÙ»ç×Ì ·¤èçÁ°Ð

Write down Clausius-Mossotti equation
and derive it.
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( 4 )
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(b) Îô â×æ¢»è ÂÚUæßñléÌô´ ·ð¤ Õè¿ ¥¢ÌÚUæÂëcÆU ÂÚU

E


 ÌÍæ D


 ·¤è âè×æ àæÌðZ ™ææÌ ·¤èçÁ°Ð

Find the boundary conditions of E


 and

D


 at the interface between the two
homogeneous dielectric.

¥Íßæ / OR

çÙ`ÙçÜç¹Ì ÂÚU çÅUŒÂç‡æØæ¡ ï çÜç¹° Ñ

(a) ßæÅUãUèÙ ÏæÚUæ

(b) ¿ô·¤ ·é¤‡ÇUÜè

(c) ¥ÙéÙæÎ

Write notes on the following :

(a) Wattless current

(b) Choke coil

(c) Resonance

§·¤æ§ü / Unit-IV

4. (a) Áæ§ÚUô¿é`Õ·¤èØ ¥ÙéÂæÌ ç·¤âð ·¤ãUÌð ãñ´U? çâh
·¤èçÁ° ç·¤ m ¼ýÃØ×æÙ ÌÍæ q ¥æßðàæ âð
°·¤â×æÙ ¥æßðçàæÌ ßSÌé ·ð¤ ƒæê‡æüÙ âð â`Õh
¿é`Õ·¤èØ ¥æƒæê‡æü ·¤è ©Uâ·ð¤ ·¤ô‡æèØ â¢ßð» âð

¥ÙéÂæÌ 
2
q
m

 ·ð¤ ÕÚUæÕÚU ãUôÌè ãñUÐ
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What do you mean by Gyromagnetic
Ratio ? Show that the ratio of magnetic
moment to its angular momentum due
to rotation of a uniformly charged
body (mass m and charge q) is equal

to 2
q
m .

(b) °·¤ Ü`Õð ¥õÚU âèÏð ÌæÚU ×ð´ 10 °ð�ÂèØÚU ÏæÚUæ
ÕãU ÚUãUè ãñUÐ ÌæÚU âð 10 âð×è ÎêÚU ¿é`Õ·¤èØ
ÿæð˜æ ·¤è ÌèßýÌæ ç·¤ÌÙè ãUô»è ?

Current of 20 ampere is flowing in a
long and straight wire. What will be
intensity of magnetic field, 10 cm away
from wire ?

¥Íßæ / OR

(a) ¥æÂðçÿæ·¤ ¿é`Õ·¤ÙàæèÜÌæ ÌÍæ ¿é`Õ·¤èØ Âýßëçžæ
·¤è ÂçÚUÖæáæ ÎðÌð ãéU° §Ù×ð´ â¢Õ¢Ï SÍæçÂÌ
·¤èçÁ°Ð

Define the terms relative magnetic
permeability and magnetic susceptibility
and obtain a relationship between them.

(b) ¥ÿæèØ çSÍçÌ ×ð´ ¿é`Õ·¤èØ çmÏýéß ·ð¤ ·¤æÚU‡æ
¿é`Õ·¤èØ ÿæð˜æ ·¤è ÌèßýÌæ ·¤æ ÃØ¢Á·¤ ™ææÌ
·¤èçÁ°Ð

( 5 )
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Derive an expression of intensity of
magnetic field due to magnetic dipole in
end position.

§·¤æ§ü / Unit-V

5. ÂôØç‹Å¢U» ßð@ÅUÚU @Øæ ãñU? §â·¤æ ×ãUˆß â×Ûææ§°Ð

ØçÎ S


 ÂôØçÅ¢U» ßð@ÅUÚU ãñU, Ìô çâh ·¤Úð´ U ç·¤

 
0

1S E B 


  
, ÁãUæ¡ ÂýÌè·¤æð´ ·ð¤ âæ×æ‹Ø ¥Íü

ãñ´ UÐ

What is Poynting Vector ? Explain its

significance. If S


 is the Poynting vector,,

show that  
0

1S E B 


  
, where the symbols

have their usual meanings.

¥Íßæ / OR

(a) çÙßæüÌ ×ð´ çßléÌ¿é`Õ·¤èØ ÌÚ¢U»ô´ ×ð´ E


 ÌÍæ

B


 ·ð¤ çÜ° ÌÚ¢U» â×è·¤ÚU‡æ çÙ»üç×Ì ·¤èçÁ°
ÌÍæ çâh ·¤èçÁ° ç·¤ çÙßæüÌ ×ð´ ÌÚ¢U»ô´ ·ð¤
»×Ù ·¤è ¿æÜ çÙ`ÙçÜç¹Ì ãUôÌè ãñ ÑU

0 0

1C 
 

Ð

( 6 )

91_BSP_(7) (Continued)

10

6



Deduce wave equation for E


 and B


 in
electromagnetic waves in vacuum and
show that in vacuum speed of

propagating waves is 
0 0

1C 
 

.

(b) SßÂýðÚU‡æ °ß¢ ¥‹Øæð‹Ø ÂýðÚU‡æ ·¤ô â×Ûææ§°Ð

Explain self and mutual inductance.
———

( 7 )
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