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December-2013 

B.Sc. (Sem.-V) (CBCS) 

Phy-304 : Physics 
 
Time :  3 Hours]  [Max. Marks : 70 
 

ÍÛæ̃ Û¶ÛÛ :   (1) ÍÛ×ßÛÛ…Ûé ©Ûé¾Û¶ÛÛ× ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé.  
Instructions :  Symbols have their usual meaning. 
    (2) ›÷.¼ÛÛ. þùÉÛÛÙÈÛéÅÛ …×ïõ ¸ÛóÊ¶Û¶ÛÛ× •Ûä¨Û þùÉÛÛÙÈÛé ™öé. 
     Figures on R.H.S. shows marks of question. 

 
1. (a) ÍÛÛ¾ÛÛ¶ýÛ …éÜ¾¸ÅÛºõÛýÛÁõ ¾ÛÛ¤éø ¸ÛóÈÛÛÐü •Ûéˆ¶Û, ÈÛÛéÅ¤éø›÷ •Ûéˆ¶Û …¶Ûé ¸ÛÛÈÛÁõ •Ûéˆ¶Û ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 6 
  Define current gain, voltage gain and power gain for general amplifier. 

…¬ÛÈÛÛ/OR 
  ¶Ûà˜Ûé ¾Ûä›÷¼Û ©ÛÛÁõÈÛÛé ƒ 
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  Derive : 

  dB = 20 log 
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 (b) ›÷ÄõÁõà ¦øÛýÛÛ•ÛóÛ¾Û ÍÛÛ¬Ûé …éÜ¾¸ÅÛºõÛýÛÁõ ¶ÛÛé¤éøÉÛ¶ÍÛ ÈÛ¨ÛÙÈÛÛé.  5 
  Describe amplifier’s notations along with necessary diagram. 
    …¬ÛÈÛÛ/OR 
  ÈÛÛéÅ¤ø¾Ûà¤øÁõ¶ÛÛé ¦éøÍÛà¼ÛÅÛ ˆ¶¦øàïéõ¤øÁõ ©ÛÁõàïéõ Š¸ÛýÛÛé•Û ÈÛ¨ÛÙÈÛÛé.  
  Describe use of a voltmeter as a decibel indicator. 

 (c) …éïõ …éÜ¾¸ÅÛºõÛýÛÁõ¶ÛÛ ÍÛà•¶ÛÅÛ ˆ¶Û¸Ûä¤ø ÈÛÛéÅ¤éø›÷ Vi = 0.2 Volt ™öé. …¶Ûé ©Ûé ŠþÕù•Û¾Û¾ÛÛ×¬Ûà       

2 mA ¸ÛóÈÛÛÐü ”Ûê˜Ûé ™öé. …éÜ¾¸ÅÛºõÛýÛÁõ 15 mA ¸ÛóÈÛÛÐü ÍÛÛ¬Ûé ŠþÕù½ÛÛÁõ¶Ûé 9 Volt …Û¸Ûé ™öé. 
¸ÛóÈÛÛÐü •Ûéˆ¶Û ©Û¬ÛÛ ÈÛÛéÅ¤éø›÷ •Ûéˆ¶Û ¾ÛéÇÈÛÛé.  3 

  An amplifier has a signal input voltage Vi = 0.2 Volt and draws 2 mA from the 

source. The amplifier delivers 9 volt to a load at 15 mA. Determine the current 
gain and voltage gain. 

…¬ÛÈÛÛ/OR 
  ›Ûé ¸ÛÜÁõ¸Û¬Û¶ÛÛ ˆ¶Û¸Ûä¤ø 10 Volt …¶Ûé …ÛŠ¤ø¸Ûä¤ø 5 Volt ÐüÛéýÛ …¶Ûé ˆ¶Û¸Ûä¤ø ©Û¬ÛÛ …ÛŠ¤ø¸Ûä¤ø 

…ÈÛ¼ÛÛµÛÛé ÍÛ¾ÛÛ¶Û ÐüÛéýÛ ©ÛÛé ¸ÛÜÁõ¸Û¬Û ¸ÛÁõ¶ÛÛ dB •Ûéˆ¶Û¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.  
  If the input to a network was 10 Volt and the output 5 Volt, and the input and 

output impedances were equal, determine the dB gain across the network. 
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2. (a) ÍïõÈÛéÁõ ÈÛéÈÛ ¾ÛÛ¤éø¶ÛÛé …éÜ¾¸ÅÛºõÛýÛÁõ Ü¶Û¾¶Û …ÛÈÛèÜ«Û ÁõàÍ¸ÛÛé¶ÍÛ ÈÛ¨ÛÙÈÛÛé.  8 
  Describe amplifier low frequency response to a square wave. 
             …¬ÛÈÛÛ/OR 
  CE …éÜ¾¸ÅÛºõÛýÛÁõ ¾ÛÛ¤éø Š˜˜Û …ÛÈÛèÜ«Û ¾ÛÛñ¦éøÅÛ¾ÛÛ× ÐüÛˆ¼Ûóà¦ø- ïéõ¸ÛéÍÛà¤ø¶ÍÛ, ¼Ûéˆ¡ö Í¸Ûóé¦øá•Û 

Áéõ¡öàÍ¤ø¶ÍÛ …¶Ûé ¤ÖøÛÜ¶¡öÍ¤øÁõ ¤ÖøÛ¶ÍÛïõ¶¦øïõ¤ø¶ÍÛ¶Ûà ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé.  
  Explain the hybrid- capacitances, base spreading resistance and transistor 

transconductance in high frequency model for the CE amplifier. 

 (b) Ü¶Û¾¶Û …ÛÈÛèÜ«Û ÁõàÍ¸ÛÛé¶ÍÛ Š¸ÛÁõ ïõ¸ÛÅÛá•Û ïéõ¸ÛéÍÛà¤øÁõ¶Ûà …ÍÛÁõ ÈÛ¨ÛÙÈÛÛé.  6 
  Describe effect of coupling capacitor on low-frequency response. 
    …¬ÛÈÛÛ/OR 
  CE ÉÛÛé¤Ùø ¸ÛÜÁõ¸Û¬Û-¸ÛóÈÛÛÐü •Ûéˆ¶Û ÍÛ¾Û›ÛÈÛÛé. 
  Explain CE short circuit current gain. 
 
3. (a) ¶Ûà˜Ûé¶Ûà ˆ¶Û¸Ûä¤ø ÉÛÁõ©ÛÛé ¾ÛÛ¤éø Š˜˜Û …ÛŠ¤ø¸Ûä¤ø ¾ÛÇé ™öé :  7 
  0110, 1100, 1101, 1111, 1110, 1000, 1001, 1011 …¶Ûé 1010. 
  ïõÛ¶ÛäÙ¾Ûé¸Û ÈÛ¦éø ÍÛÁõÇ SOP …¶Ûé POS ¦øà¡öà¤øÅÛ ÅÛÛéœ÷ïõ ¸ÛÜÁõ¸Û¬ÛÛé Ü¦ø¡öÛˆ¶Û ïõÁõÛé. 
  Suppose output is high for input conditions : 
  0110, 1100, 1101, 1111, 1110, 1000, 1001, 1011 and 1010. 
  Using karnaugh maps, design SOP and POS digital logic circuits. 
            …¬ÛÈÛÛ/OR 
  Ex-OR •Ûéˆ¤ø¶Ûà ÜÈÛÍ©Ûè©Û ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé …¶Ûé 3-ˆ¶Û¸Ûä¤ø …¶Ûé 4-ˆ¶Û¸Ûä¤ø Ex-OR •Ûéˆ¤ø¶ÛÛ 

¾ÛÛªÛ ¸ÛÜÁõ¸Û¬Û ¦øÛýÛÛ•ÛóÛ¾Û þùÛéÁõÛé.  
  Explain EX-OR gate in detail. And draw only circuit diagrams of 3-input and           

4-input EX-OR gates. 

 (b) Clocked R-S ¹ÅÛà¸Û-¹ÅÛÛé¸Û Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 
  Write a note on Clocked R-S flip-flop. 
    …¬ÛÈÛÛ/OR 
  Clocked D ¹ÅÛà¸Û-¹ÅÛÛé¸Û Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
  Write a note on Clocked D flip-flop. 
 
4. (a) T …¶Ûé  ÍÛéîÉÛ¶Û¶ÛÛ ¸ÛÛÁõÍ¸ÛÜÁõïõ Äõ¸ÛÛ×©ÛÁõ¨ÛÛé ©ÛÛÁõÈÛÛé.  7 
  Derive the mutual conversion between T and  sections. 
    …¬ÛÈÛÛ/OR 
  ¬ÛéÈÛé¶Ûà¶Û ¸Ûó¾ÛéýÛ¶Ûä× ïõ¬Û¶Û ÅÛ”Ûà ÍÛÛÜ¼Û©Ûà …Û¸ÛÛé.  
  State and prove Thevenin’s theorem. 

 (b) ËÛé¨Ûà …¶Ûä¶ÛÛþù ¸ÛÜÁõ¸Û¬Û ÍÛ¾Û›ÛÈÛÛé, ©Ûé ¾ÛÛ¤éø …¶Ûä¶ÛÛþù …ÛÈÛèÜ«Û¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ©ÛÛÁõÈÛÛé. ÍÛÛÜ¼Û©Û ïõÁõÛé 
ïéõ EL …¶Ûé EC ÈÛÛéÅ¤éø›÷ ÍÛ¾ÛÛ¶Û ¾ÛæÅýÛ¶ÛÛ …¶Ûé ¸ÛÁõÍ¸ÛÁõ ÜÈÛÂú±ù ÍÛ×ßÛÛ¾ÛÛ× ¾ÛÇé ™öé.  7 

  Explain series resonance circuit, derive equation for series resonance circuit. 
Prove that the voltages EL and EC are equal in magnitude and opposite in sign 

for this circuit. 
           …¬ÛÈÛÛ/OR 
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  ÍÛ¾ÛÛ×©ÛÁõ …¶Ûä¶ÛÛþù ¸ÛÜÁõ¸Û¬Û¾ÛÛ× ¸ÛóÈÛÛÐüÛé¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. …¶Ûé  

  
IC

IL
 = 1 – 

1
Q2 ÍÛÛÜ¼Û©Û ïõÁõÛé.  

  Discuss currents in antiresonance circuit and derive. 

  
IC

IL
 = 1 – 

1
Q2 

 
5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé :  14 

 Answer in short : 

 (1) …éÜ¾¸ÅÛºõÛýÛÁõ ˆ¶Û¸Ûä¤ø …ÈÛÁõÛéµÛ Ri ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé.  

  Define amplifier input resistnace Ri. 

 (2) ïõ¶ÈÛ¡Ùö¶Û …éºõàÍÛàýÛ¶ÍÛà (Äõ¸ÛÛ×©ÛÁõ¨Û ïõÛýÛÙ“Û¾Û©ÛÛ)¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  
  Define Conversion Efficiency. 

 (3) ¦éøÍÛà¼ÛéÅÍÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  
  Define Decibels. 

 (4) ¾ÛµýÛ …ÛÈÛèÜ«Û •Ûéˆ¶Û¬Ûà ïéõ¤øÅÛÛ dB ¸ÛÛÈÛÁõ •Ûéˆ¶Û Ü¶Û¾¶Û …ÛÈÛèÜ«Û…é ¶Ûà˜Ûé Š©ÛÁéõ ™öé …¬ÛÈÛÛ ¦ÖøÛé¸Û 
¬ÛÛýÛ ™öé ? 

  The power gain at low frequency dropped by how much dB from the gain at the 
mid frequency. 

 (5) •Ûä¨ÛÛé«ÛÁõ 






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 ¶Ûä× ¾ÛæÅýÛ ïéõ¤øÅÛä× ¾ÛÇé ™öé ? 

  What is the value of the ratio 






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 ? 

 (6) ¤ÖøÛÜ¶¡öÍ¤øÁõ¶ÛÛ ¤ÖøÛ¶ÍÛïõ¶¦øî¤ø¶ÍÛ, gm, ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define transconductance gm of transistor. 

 (7) “Quad” …é¤øÅÛé ÉÛä× ? 
  What is “Quad” ? 

 (8) “Don’t Care Condition” ÍÛ¾Û›ÛÈÛÛé.  
  Explain “Don’t care condition”. 

 (9) “Flip-Flop” ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé. 
  Explain “Flip-Flop” in brief. 

 (10) “Active Network” ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  
  Define “Active Network”. 
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 (11) Compensation ¸Ûó¾ÛéýÛ¶Ûä× ïõ¬Û¶Û ÅÛ”ÛÛé.  
  Write statement of compensation theorem. 

 (12) “Q” ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé.  
  Define Q. 

 (13) ËÛé̈ Ûà …¶Ûä¶ÛÛþù …é¤øÅÛé ÉÛä× ? 
  What is series resonance ? 

 (14) ‘Bandwidth’ ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé. 
  Explain “Bandwidth” in brief. 

_____________ 


