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Time : 3 Hours Max. Marks : 70 

PART — A 

 Answer any FIVE of the following questions. (5  4 = 20 Marks) 

1. Derive mechanical force on a charged conductor. 

 BÐóþÔèý ç³NÇ™èþ ÐéçßýMæü…ò³O VæüË Äæý*…{†Mæü ºËÐèþ$$¯èþ$ Æ>ºr$tÐèþ$$. 

2. Derive an expression for mutual inductance between two coils. 

 Æðÿ…yæþ$ ¡Væü ^èþ$rtË Ðèþ$«§æþÅ VæüË A¯øÅ¯èþÅ {õ³Ææÿ×ýMæü$ çÜÒ$MæüÆæÿ×ýÐèþ$$¯èþ$™éμ¨…^èþ$Ðèþ$$. 

3. Explain displacement current. 

 Ýë¦¯èþ{¿æý…Ôèý {ç³ÐéçßýÐèþ$$¯èþ$ ÑÐèþÇ…ç³#Ðèþ$$. 

4. Explain working of P-N junction. 

 P-N çÜ…«¨ ç³° ^óþÄæý$$ Ñ«§é¯èþÐèþ$$¯èþ$ {ÐéÄæý$$Ðèþ$$. 

5. Convert the following binary numbers into decimal system. 

 {Mìü…¨ C_a¯èþ ¨ÓçÜ…QÅË¯èþ$ §æþÔ>…ÔèýÐèþ*¯èþÐèþ$$ÌZ°Mìü Ðèþ*Ææÿ$aÐèþ$$. 

 (a) 10102 

 (b) 0.1012. 

6. State and prove Gauss’s law in dielectrics. 

 Æø£æþM>ËÌZ & Vú‹Ü °Äæý$Ðèþ$Ðèþ$$¯èþ$ °ÆæÿÓ_…_, °Ææÿ*í³…^èþ$Ðèþ$$.  
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7. What is hall effect? Derive an expression for hall coefficient. 

 àÌŒý çœÍ™èþÐèþ$$ A¯èþV> ¯óþÑ$? àÌŒý Væü$×ýMæüÐèþ$$¯èþMæü$ çÜÒ$MæüÆæÿ×ý… E™éμ¨…^èþ$Ðèþ$$. 

8. Explain Q-factor. 

 Q&M>ÆæÿMæüÐèþ$$¯èþ$ ÑÐèþÇ…^èþ$Ðèþ$$. 

PART — B  

 Answer ALL the following questions. (5  10 = 50 Marks) 

9. (a) Derive an expression for electric field due to uniformly charged sphere. 

  BÐóþÔèý ç³NÇ™èþ Vøâæý… Äñý$$MæüP Ñ§æþ$Å™Œþ „óü{™èþ ¡{Ðèþ™èþMæü$ çÜÒ$MæüÆæÿ×ýÐèþ$$ è̄þ$™éμ¨… è̂þ$Ðèþ$$.  

Or 

 (b) Define D, E and P and derive relation between them. 

  D, E Ðèþ$ÇÄæý$$ P Ë¯èþ$ °ÆæÿÓ_…_ Ðésìý Ðèþ$«§æþÅ çÜ…º…«§æþÐèþ$$¯èþ$ Æ>ºrt…yìþ. 

10. (a) State and explain Biot – Savrats law. Derive an expression for the magnetic 
Induction at a point on the axis of a current carrying circular coil. 

  ºÄæý$sŒý & ÝëÐèþÆŠÿt °Äæý$Ðèþ$Ðèþ$$¯èþ$ {ÐéíÜ ÑÐèþÇ…^èþ$Ðèþ$$. JMæü Ñ§æþ$Å™Œþ {ç³ÐéçßýÐèþ$$ {ç³Ðèþíßý… è̂þ$ è̂þ$ è̄þ²  

Ðèþ–™é¢M>Ææÿ ¡Væü^èþ$rt Äñý$$MæüP A„æüÐèþ$$ò³O JMæü ¼…§æþ$Ðèþ# Ðèþ§æþª AÄæý$ÝëP…™èþ {õ³Ææÿ×ý „óü{™èþ ¡{Ðèþ™èþMæü$ 

çÜÐèþ*çÜÐèþ$$ è̄þ$ E™éμ¨… è̂þ$Ðèþ$$. 

Or 

 (b) Obtain an expression for the self inductance of a solenoid. 

  ÝùÍ¯éÆÿ$$yŠþ Äñý$$MæüP çÜÓÄæý$… {õ³Ææÿ×ý Væü$×ýM>°Mìü çÜÒ$MæüÆæÿ×ýÐèþ$$ E™éμ¨…^èþ$Ðèþ$$. 

11. (a) Derive expression for the resonant frequency of LCR series circuit. 

  LCR {Ôóý×ìý ÐèþËÄæý$Ðèþ$$¯èþMæü$ A¯èþ$¯é§æþ ´û¯èþ@ç³#¯èþÅÐèþ$$¯èþMæü$ çÜÐèþ*çÜÐèþ$$¯èþ$ Æ>ºr$tÐèþ$$. 

Or 

 (b) Write Maxwell’s equation in differential form and explain significance of 
poynting theorem. 

  Ðèþ*MŠüÞÐðþÌŒý çÜÒ$MæüÆæÿ×ý… AÐèþMæüË¯èþ Ææÿ*ç³Ðèþ$$¯èþ$ {ÐéÄæý$$Ðèþ$$ Ðèþ$ÇÄæý$$ ´ëÆÿ$$…sìý…VŠü çÜ¨Ôèý Äñý$$MæüP 

{´ëÐèþ$$QÅ™èþ è̄þ$ °ÆæÿÓ_… è̂þ$Ðèþ$$. 
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12. (a) Describe the construction working and characteristics of zener diode. 

  i¯éÆŠÿ yæþÄñý*yŠþ °Æ>Ã×ý…, ç³° ^óþÄæý$$ Ñ«§é¯èþÐèþ$$¯èþ$ ÑÐèþÇ…ç³#Ðèþ$$. 

Or 

 (b) Define the hybrid parameters of common emitter transistor circuit. 

  EÐèþ$Ãyìþ E§éYÆæÿ {sê°ÞçÙtÆŠÿ ÐèþËÄæý*°Mìü òßýO{¼yŠþ ç³Æ>Ñ$™èþ$Ë¯èþ$ °ÆæÿÓ_…^èþ$Ðèþ$$. 

13. (a) Discuss the working of half adder and full adder. 

  AÆæÿ¦çÜ…MæüË° Ðèþ$ÇÄæý$$ ç³NÆæÿ~ çÜ…MæüË° Væü*Ça ÑÐèþÇ…ç³#Ðèþ$$. 

Or 

 (b) State and prove Demorgans theorems with the help of logic gates. 

  yìþÐðþ*ÆæÿȲ Œþ íÜ§é®…™èþÐèþ$$ è̄þ$ ™ðþÍí³ Ðésìý° ÌêhMŠü §éÓÆ>Ë¯èþ$ Eç³Äñý*W…_ °Ææÿ*í³…^èþ$Ðèþ$$. 

–––––––––––––– 
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PART — A 

 Answer any FIVE of the following questions. (5  4 = 20 Marks) 
 
1. State and prove Gauss law. 

 V>‹Ü °Äæý$Ðèþ*°² ™ðþÍí³ °Ææÿ*í³…^èþ$Ðèþ$$. 

2. Derive relations between ED,  and P . 

 ED,  Ðèþ$ÇÄæý$$ P  Ë Ðèþ$«§æþÅ çÜ…º…«§æþÐèþ$$Ë¯èþ$ Æ>ºr$tÐèþ$$. 

3. Explain Lorentz force. 

 ÌêÆðÿ…sŒýj ºËÐèþ$$¯èþ$ ÑÐèþÇ…^èþ$Ðèþ$$. 

4. Derive an equations for the energy stored in magnetic field. 

 AÄæý$ÝëP…™èþ „óü{™èþÐèþ$$ è̄þ…§æþ$ °Ë$Ðèþ Äæý$$…yæþ$ ÔèýMìü¢  çÜÒ$MæüÆæÿ×ýÐèþ$$¯èþ$ Æ>ºr$tÐèþ$$. 

5. Derive power equation in AC circuits. 

 AC ÐèþËÄæý$Ðèþ$$ËÌZ° ÔèýMìü¢° Mæü¯èþ$Vö¯èþ$ çÜÒ$MæüÆæÿ×ýÐèþ$$ è̄þ$ Æ>ºr$tÐèþ$$. 

6. What is displacement current? Explain. 

 Ýë¦¯èþ{¿æý…Ôèý Ñ§æþ$Å™Œþ A¯èþV>¯óþÑ$? ÑÐèþÇ…^èþ$Ðèþ$$. 

7. Write a short note zener diode. 

 h¯èþÆŠÿ yæþÄñý*yŠþò³O Ëçœ$$ ÐéÅQÅ¯èþ$ {ÐéÄæý$$Ðèþ$$. 

8. State and prove De Morgan’s Laws. 

 yìþ&Ððþ*Æ>Ȳ Œþ °Äæý$Ðèþ$$Ë è̄þ$ ™ðþÍí³ °Ææÿ*í³… è̂þ$Ðèþ$$. 
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PART — B  

 Answer ALL questions. (5  10 = 50 Marks) 

9. (a) Find the electric field due to a uniformly charged sphere in different cases. 

  HMæüÈ† Ñ§æþ$Å§éÐóþÕ™èþ VøâæýÐèþ$$ §éÓÆ> HÆæÿμyóþ Ñ§æþ$Å™Œþ „óü{™èþÐèþ$$¯èþ$ ÑÑ«§æþ çÜ…§æþÆæÿÂÐèþ$$ËÌZ 

Mæü¯èþ$Vö¯èþ$Ðèþ$$. 

 Or 

 (b) Find the potential due to a charged spherical sphere. 

  Ñ§æþ$Å§æþÐóþÕ™èþ VøâêM>Ææÿç³#ÐéçßýMæüÐèþ$$ Äñý$$MæüP ´ùsñý°ÛÄæý$™èþ¯èþ$ Mæü¯èþ$Vö¯èþ$Ðèþ$$.   

10. (a) Explain Hall effect. Find the Hall coefficient and write the applications of 
Hall effects. 

  àÌŒý {ç³¿êÐèþÐèþ$$¯èþ$ ÑÐèþÇ…_ §é° Væü$×ýMæüÐèþ$$¯èþ$ Mæü¯èþ$Vö¯èþ$Ðèþ$$. àÌŒý çœÍ™èþÐèþ$$ Äñý$$MæüP 

A¯èþ$ÐèþÆæÿ¢¯èþÐèþ$$Ë¯èþ$ {ÐéÄæý$$Ðèþ$$. 

 Or 

 (b) State and explain Faraday’s laws with examples. 

  ¸ëÆæÿyóþ °Äæý$Ðèþ*Ë¯èþ$ ™ðþÍí³, E§éçßýÆæÿ×ýÐèþ$$Ë™ø ÑÐèþÇ…^èþ$Ðèþ$$. 

11. (a) Describe the production and detection of electromagnetic waves. 

  Ñ§æþ$Å§æþÄæý$ÝëP…™èþ ™èþÆæÿ…V>Ë E™èþμ†¢ Ðèþ$ÇÄæý$$ ÔZ«§æþ¯èþ¯èþ$ ÐèþÇ~…^èþ$Ðèþ$$. 

 Or 

 (b) Differentiate between LCR retries and parallel AC circuits. Define and derive 
resonant frequency and Q factor. 

  LCR {Ôóý×ìý Ðèþ$ÇÄæý$$ çÜÐèþ*…™èþÆæÿ AC ÐèþËÄæý$… ¿ôý§æþÐèþ$$Ë¯èþ$ ™ðþË$ç³#Ðèþ$$. A¯èþ$¯é§æþ ´û¯èþ@ç³#¯èþÅÐèþ$$ 

Ðèþ$ÇÄæý$$ Q Væü$×ýMæüÐèþ$$¯èþ$ °ÆæÿÓ_…_ Ðésìý çÜÒ$MæüÆæÿ×ýÐèþ$$Ë¯èþ$ Æ>ºr$tÐèþ$$.  

12. (a) What are the hybrid parameters of a transistor. Describe the characteristics 
of a transistor in CE configuration. 

  òßýO{¼yŠþ ç³Æ>Ñ$™èþ$Ë¯èþV>¯óþÑ$?  CE AÐèþ$ÇMæüÌZ {sê°ÞçÜtÆŠÿ Äñý$$MæüP AÀË„æü×ýÐèþ$$Ë¯èþ$ ÐèþÇ~…^èþ$Ðèþ$$. 

 Or 

 (b) What is transistor? Explain the constructor and working of a NPN transistor. 

  sê°ÞçÜtÆŠÿ A¯èþV>¯óþÑ$? NPN  {sê°ÞçÜtÆŠÿ Äñý$$MæüP °Æ>Ã×ýÐèþ$$ Ðèþ$ÇÄæý$$ ç³°^óþÄæý$$ Ñ«§é¯èþÐèþ$$¯èþ$ 

ÑÐèþÇ…^èþ$Ðèþ$$.  
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13. (a) Explain laws of Boolean algebra with examples. Convert (110110)2  to decimal 
and (111)10th  binary. 

  º*ÍÄæý$¯Œþ ½fVæü×ìý™èþ çÜ*{™éË¯èþ$ E§éçßýÆæÿ×ýË™ø (110110)2 ¯èþ$ §æþÔ>…Ôèý çÜ…QÅV> Ðèþ$ÇÄæý$$ 

(111)10 è̄þ$ ¨Óç³§æþ (binary) çÜ…QÅV> Ðèþ*Ææÿ$aÐèþ$$. 

 Or 

 (b) Explain basic logic gates. Show that NOR gate is a universal gate. 

  {´ë£æþÑ$Mæü ™èþÆæÿP §éÓÆæÿÐèþ$$Ë¯èþ$ ÑÐèþÇ…^èþ$Ðèþ$$. NOR ™èþÆæÿP §éÓÆæÿÐèþ$$ ÝëÆæÿÓ{†Mæü (universal) ™èþÆæÿP 

§éÓÆæÿÐèþ$° °Ææÿ*í³…^èþ$Ðèþ$$. 

——————— 
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PART — A 

 Answer any FIVE of the following questions. (5  4 = 20 Marks) 

1. State and prove Gauss law. 
 V>‹Ü °Ä¶ý$Ð@þ*°² ™ðþÍí³ °Ææÿ*í³…^èþ$Ð@þ¬. 

2. State and prove boundary conditions of the dielectric surface. 
 Ñ§æþ$Å§éÓçßýMæü… Eç³Ç™èþË… Äñý$$MæüP çÜÇçßý§æþ$ª ç³ÇíÜ¦™èþ$Ë¯èþ$ °ÆæÿÓ_…_ °Ææÿ*í³…^èþ…yìþ. 

3. Explain Lorentz force. 
 ÌêÆðÿ…gŒý ºË… Væü*Ça ÑÐ@þÇ…^èþ$Ð@þ¬. 

4. Derive an equation for the energy stored in a magnetic field. 
 AÄ¶ý$ÝëP…™èþ „óü{™èþ…ÌZ °Ë$Ð@þ ^óþÄ¶ý$ºyìþ¯@þ Ô¶ýMìü¢° ™ðþË$ç³# çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ E™éμ¨…^èþ$Ð@þ¬. 

5. Derive equations for the current and voltage of CR circuit and represent them in a 
vector diagram. 

 CR Ð@þËÄ¶ý$Ð@þ¬ Äñý¬MæüP Ñ§æþ$Å™Œþ Ð@þ$ÇÄ¶ý¬ ÐøÌôýtgŒýËMæü$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ E™éμ¨…_ Ðésìý° çÜ¨Ô¶ý 
ç³rÐ@þ¬™ø ^èþ*ç³#Ð@þ¬.  

6. Derive an expression for the power in A.C. circuits. 
 A.C. Ð@þËÄ¶ý$Ð@þ¬ÌZ ç³Ð@þÆŠÿ¯@þMæü$ çÜÐ@þ*çÜÐ@þ¬¯@þ$ E™éμ¨…^èþ$Ð@þ¬.  

7. Define  and   and obtain relation between them. 
  Ð@þ$ÇÄ¶ý¬  Ë¯@þ$ °ÆæÿÓ_…_ Ðésìý Ð@þ$«§æþÅ VæüË çÜ…º…«§æþÐ@þ¬¯@þ$ Æ>ºr$tÐ@þ¬.   

8. State and prove Poynting theorem. 
 ´ëÆÿ¬…sìý…VŠü íÜ§é®…™èþÐ@þ¬¯@þ$ ™ðþÍí³ °Ææÿ*í³…^èþ$Ð@þ¬.  
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PART — B  
 Answer ALL questions. (5  10 = 50 Marks) 

9. (a) Find the electric field due to a uniformly charged sphere. 
  HMæüÈ† Ñ§æþ$Å§éÐóþÕ™èþ Vøâ¶ýÐ@þ¬ Äñý¬MæüP Ñ§æþ$Å™Œþ „óü{™èþÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

Or 

 (b) Find the potential and its variations due to a charged spherical shell. 
  Ñ§æþ$Å§éÐóþÕ™èþ Vøâ¶ýÐ@þ¬ Äñý¬MæüP Ñ§æþ$Å™Œþ ´÷sñý°ÛÄ¶ý$ÌŒý Ð@þ$ÇÄ¶ý¬ §é°Äñý¬MæüP Ð@þ*Ææÿ$μ¯@þ$ 

 Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

10. (a) Derive the equations for the magnetic field at various points along the axis of 
a solenoid. 

  JMæü ÝëÌñý¯éÆÿ¬yŠþ A„æü…Oò³ ÑÑ«§æþ ¼…§æþ$Ð@þ#Ë Ð@þ§æþª AÄ¶ý$ÝëP…™èþ „óü{™èþÐ@þ¬¯@þ$ ™ðþË$ç³# 
 çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ E™éμ¨…^èþ$Ð@þ¬. 

Or 

 (b) Describe principle, construction and efficiency of a transformer. 
  {sê¯ŒþÞ¸ëÆæÿÃÆŠÿ Äñý¬MæüP çÜ*{™èþÐ@þ¬¯@þ$, °Æ>Ã×ýÐ@þ¬ Ð@þ$ÇÄ¶ý¬ §æþ„æü™èþ¯@þ$ Ð@þÇ~…^èþ$Ð@þ¬. 

11. (a) Describe the LCR series resonant circuit. Find its Q factor. 
  LCR  “Ôóý×ìý A¯@þ$¯é§æþ Ð@þËÄ¶ý$Ð@þ¬¯@þ$ Ð@þÇ~…_ §é° Äñý¬MæüP Q M>ÆæÿMæüÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

Or 

 (b) Describe the production and detection of em waves. 
  Ñ§æþ$Å§æþÄ¶ý$ÝëP…™éË ™èþÆæÿ…V>Ë E™èþμ†¢ Ð@þ$ÇÄ¶ý¬ ÔZ«§æþ¯@þ¯@þ$ Ð@þÇ~…^èþ$Ð@þ¬. 

12. (a) Explain the construction and working of PNP transistor. 
  PNP sê°ÞçÜtÆŠÿ Äñý¬MæüP °Æ>Ã×ýÐ@þ¬ Ð@þ$ÇÄ¶ý¬ ç³°^óþÄ¶ý¬ Ñ«§é¯@þÐ@þ¬¯@þ$ ÑÐ@þÇ…^èþ$Ð@þ¬. 

Or 

 (b) Explain the working of a transistor as an amplifier. 
  JMæü {sê°ÞçÜtÆŠÿ Ð@þÆæÿ¦Mæü…V> GÌê ç³°^óþÄ¶ý¬¯ø ÑÐ@þÇ…^èþ$Ð@þ¬. 

13. (a) Describe full adder with proper circuit diagram. 
  ™èþW¯@þ Ð@þËÄ¶ý$ ç³r çÜàÄ¶ý$…™ø ç³NÆæÿ~ çÜ…MæüË°° Ð@þÇ~…^èþ$Ð@þ¬. 

Or 

 (b) Explain addition and subtraction with 1’s and 2’s complements with 
examples. 

  E§éçßýÆæÿ×ýÐ@þ¬Ë™ø 1 Ë Ð@þ$ÇÄ¶ý¬ 2 Ë ç³NÆæÿMæüÐ@þ¬™ø Mæü*yìþMæü Ð@þ$ÇÄ¶ý¬ ¡íÜÐóþ™èþ ç³§æþ®™èþ$Ë¯@þ$ 
ÑÐ@þÇ…^èþ$Ð@þ¬. 

–––––––––––––– 


