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SECTION A — (5 × 5 = 25 marks)  

Answer any FIVE of the following questions. 

1. State and prove Gauss law in electrostatics. 

 íÜ¦Ææÿ Ñ§æþ$Å™Œþ ÌZ V>‹Ü °Äæý$Ðèþ*°² °ÆæÿÓ_…_ °Ææÿ*í³…^èþ…yìþ. 

2. Derive the relation between D, E and P. 

 D, E Ðèþ$ÇÄæý$$  P Ðèþ$«§æþÅ çÜ…º…«§é°² Æ>ºrt…yìþ. 

3. State and prove Ampere’s circuital law. 

 B…í³Äæý$ÆŠÿ ÐèþËÄæý$ °Äæý$Ðèþ*°² °ÆæÿÓ_…_ °Ææÿ*í³…^èþ…yìþ. 

4. Find an expression for Mutual inductance of two solenoids wound over each other. 

 JMæü§é°MöMæüsìý §æþÆæÿYÆæÿV> E¯èþ² Æðÿ…yæþ$ ÝùÍ¯éÆÿ$$yŠþË A¯ø¯è Å {õ³Ææÿ×ý Væü$×ýMæü… Mæü¯èþ$Vö¯èþ…yìþ. 

5. Explain LCR Series Resonant circuit. 

 LCR {Ôóý×ìý A¯èþ$¯é§æþ ÐèþËÄæý$Ðèþ$$¯èþ$ ÑÐèþÇ…^èþ…yìþ. 

6. Write differential and integral forms of Maxwell equations. 

 Ðèþ*MŠüÞÐðþÌŒý AÐèþMæüË¯èþ Ðèþ$ÇÄæý$$ çÜÐèþ*MæüË¯èþ çÜÒ$MæüÆæÿ×êË$ {ÐéÄæý$…yìþ. 
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7. The base and emitter currents in a transistor are 0.08mA and 9.6 mA respectively. 

Calculate the Collector current and Base current amplification factor. 

 {sê°ÞçÜtÆŠÿÌZ° B«§éÆæÿÐèþ$$ Ðèþ$ÇÄæý$$ E§éYÆæÿÐèþ$$Ë Ñ§æþ$Å™Œþ {ç³ÐéàË$ ÐèþÆæÿ$çÜV> 0.08mA Ðèþ$ÇÄæý$$ 9.6 mA 

AÆÿ$$™óþ õÜMæüÆæÿ×ìý Ñ§æþ$Å™Œþ Ðèþ$ÇÄæý$$ B«§éÆæÿ Ñ§æþ$Å™Œþ ÐèþÆæÿ®¯èþ Væü$×ýMæüÐèþ$$¯èþ$ ÌñýMìüP…^èþ…yìþ. 

8. Convert ( )2110101  into equivalent decimal number. 

 ( )2110101  ° çÜÐèþ*¯èþÐðþ$O¯èþ §æþÔ>…Ôèý çÜ…QÅV> Ðèþ*Ææÿa…yìþ. 

SECTION B — (5 × 10 = 50 marks) 

Answer ALL the questions. 

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

  HMæüÈ† BÐóþÕ™èþ Vøâæý… M>Ææÿ×ý…V> Ñ§æþ$Å™Œþ ´÷sñý°ÛÄæý$ÌŒýMæü$ýçÜÒ$MæüÆæÿ×ýÐèþ$$ Æ>ºrt…yìþ. 

Or 

 (b) Derive the expression for capacitance of a parallel plate capacitor with dielectric slab.

   

  Ñ§æþ$Å™ŒþÆø«§æþMæü ç³ËMæü MæüÍW¯èþ çÜÐèþ*…™èþÆæÿ ç³ËMæüË Mðü´ëíÜrÆŠÿ Äñý$$MæüP Mðü´ëíÜr¯ŒþÞ Mìü çÜÒ$MæüÆæÿ×ýÐèþ$$ Æ>ºrt…yìþ. 

10. (a) What is Hall effect? Derive the equation of Hall Coefficient. Write any two 

applications of Hall effect. 

  àÌŒý {ç³¿êÐèþ… A…sôý HÑ$sìý? àÌŒý Væü$×ýMæüÐèþ$$¯èþMæü$ çÜÒ$MæüÆæÿ×ê°² Æ>ºrt…yìþ. àÌŒý çœÍ™èþÐèþ$$ Äñý$$MæüP 

HÐðþO¯é Æðÿ…yæþ$ A¯èþ$ÐèþÆæÿ¢¯éË$ {ÐéÄæý$…yìþ. 

Or 

 (b) What is self-induction? Derive an expression for the coefficient of self-induction  of a 

long solenoid.   

  çÜÓÄæý$… {õ³Ææÿ×ý A…sôý HÑ$sìý? ´÷yæþÐðþO¯èþ ÝùÍ¯éÆÿ$$yŠþ Äñý$$MæüP çÜÓÄæý$… {õ³Ææÿ×ý Væü$×ýMæüÐèþ$$¯èþMæü$ 

çÜÒ$MæüÆæÿ×ýÐèþ$$ Æ>ºrt…yìþ. 
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 364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   36

  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364  364   3

4  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   3

4  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364  364   364  364   364  364   364   364   364   364  364   364   364   364   

64 364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364  

64  364   364   364   364   364  364   364   364   364  364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364 

364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364
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364  364   364   364   364   364  364   364  364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364

364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364  364  364   364   364   36

364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   364   364  364   364   364   362023 [21-BS 434-A] 3

11. (a) Find the relation between Alternating current and Voltage in CR circuit. 

  CR ÐèþËÄæý$… ÌZ HM>…™èþÆæÿ Ñ§æþ$Å™Œþ Ðèþ$ÇÄæý$$ ÐøÌôýtgŒý Ðèþ$«§æþÅ çÜ…º…«§é°² Mæü¯èþ$Vö¯èþ…yìþ. 

Or 

 (b) Derive the wave equation for electromagnetic waves and deduce the relation 
for velocity.   

  Ñ§æþ$Åü§æþÄæý$ÝëP…™èþ ™èþÆæÿ…V>Ë MøçÜ… ™èþÆæÿ…Væü çÜÒ$MæüÆæÿ×ê°² Æ>ºsìýt §é°¯èþ$…yìþ ™èþÆæÿ…Væü ÐóþVæü… 

Mæü¯èþ$MøP…yìþ. 

12. (a) Explain I-V characteristics of a junction diode. 

  çÜ…«¨ yæþÄñý*yŠþ Äñý$$MæüP I-V  AÀË„æü×êË¯èþ$ ÑÐèþÇ…^èþ…yìþ. 

Or 

 (b) Explain input and output characteristics of a Transistor in Common emitter 
configuration with neat diagram.   

  EÐèþ$Ãyìþ E§éYÆæÿ çÜ…Ñ«§é¯èþ…ÌZ {sê°ÞçÜtÆŠÿ Äñý$$MæüP °ÐóþÔèý Ðèþ$ÇÄæý$$ °ÆæÿYÐèþ$ AÀË„æü×êË¯èþ$ ^èþMæüP° 

_{™èþ…™ø ÑÐèþÇ… è̂þ…yìþ. 

13. (a) Describe the truth tables of NAND and NOR logic gates using neat circuit 
diagrams. Show that NAND gate is a universal gate. 

  ÆóÿRê_{™éË¯èþ$ Eç³Äñý*W…_ NAND Ðèþ$ÇÄæý$$ NOR ÌêhMŠü §éÓÆ>Ë çÜ™èþÅ ç³sìýtMæüË¯èþ$ 

ÑÐèþÇ…^èþ…yìþ. NAND §éÓÆæÿÐèþ$$Ë$, ÑÔèýÓ §éÓÆæÿÐèþ$$Ë$ A° °Ææÿ*í³…^èþ…yìþ.  

Or 

 (b) Describe Half adder and full adder logic circuits with suitable diagrams. 

  AÆæÿ® çÜ…MæüË¯èþ… Ðèþ$ÇÄæý$$ ç³NÆæÿ~ çÜ…MæüË¯èþ… ÌêhMŠü ÐèþËÄæý*Ë¯èþ$ ™èþW¯èþ _{™éË™ø ÑÐèþÇ…^èþ…yìþ. 

––––––––––––– 


