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ÍÛæ̃ Û¶ÛÛ :   (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé.  
Instructions :  All questions carry equal marks.  

    (2) ÍÛ×ßÛÛ…Ûé ©Ûé¾Û¶ÛÛ ¸Ûó̃ ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé.  
     Symbols have their usual meaning.  

    (3) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé. 
     Number to right hand side of questions indicates marks.  

 

1. (a) ÈÛé¶Û¼Ûóà›÷ (Wien-bridge) …ÛéÜÍÍÛÅÛé¤øÁõ¶Ûà ÍÈÛ˜™ö …ÛïèõÜ©Û þùÛéÁõÛé …¶Ûé ©Ûé¶Ûà ïõÛýÛÙ̧ Û±ùÜ©Û ÍÛ¾Û›ÛÈÛÛé. 
…ÛéÜÍÍÛÅÛé¤øÁõ¶Ûà …ÛÈÛèÜ«Û ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  7 

  Draw a neat circuit diagram of Wien-bridge oscillator and explain its working. 

Obtain an equation for frequency of oscillation.  

                          …¬ÛÈÛÛ/OR 

  ¸ÛóÜ©Û¸ÛäÜÌ¤ø ÜÈÛÈÛµÛÙïõ (feedback amplifier)¶ÛÛé ›÷ÄõÁõà ¼ÅÛÛéïõ ¦øÛýÛ•ÛóÛ¾Û þùÛéÁõà¶Ûé ¸ÛóÜ©Û¸ÛäÜÌ¤ø¶ÛÛé ÜÍÛ±ùÛ×©Û 
›÷¨ÛÛÈÛÛé …¶Ûé  

    Avf = 
Av

1 – k Av
 ÍÛæªÛ ©ÛÛÁõÈÛÛé.  

  šýÛÛ×,  Av = ÈÛÛéÅ¤éø›÷ •Ûé̂ ¶Û ¸ÛóÜ©Û¸ÛäÜÌ¤ø ÈÛ•ÛÁõ  

    k = ºõà¦ø¼Ûéïõ …×ïõ (feedback factor) 

    Avf = ¸ÛóÜ©Û¸ÛäÜÌ¤ø ÍÛÛ¬Ûé¶ÛÛé ÈÛÛéÅ¤éø›÷ •Ûé̂ ¶Û 

  Give the general theory of feedback by drawing block diagram of a feedback 

amplifier. Derive an equation  

    Avf = 
Av

1 – k Av
   

  Where Av = voltage gain without feedback 

     k = feedback factor 

     Avf = voltage gain with feedback 



LG-110 2  

 (b) …ÛéÜÍÍÛÅÛé¤øÁõ ¸ÛÜÁõ¸Û¬Û ¾ÛÛ¤éø¶Ûà ›÷ÄõÜÁõýÛÛ©ÛÛé ›÷¨ÛÛÈÛÛé.  4 

  State the requirements of an Oscillator Circuit. 

     …¬ÛÈÛÛ/OR 

  ©Û¾ÛÛÁõÛ ÉÛ¼þùÛé¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé ïéõ ïéõÈÛà Áõà©Ûé Þô¨Û ¸ÛóÜ©Û¸ÛäÜÌ¤ø …éÜ¾¸ÅÛºõÛýÛÁõ¶Ûà ¼Ûé¶¦øÈÛà¦Õø¬Û¾ÛÛ× ÈÛµÛÛÁõÛé ïõÁéõ 
™öé ? 

  Explain in your own words how negative feedback can increase the value of 

bandwidth of an amplifier.   

 (c) …éïõ …éÜ¾¸ÅÛºõÛýÛÁõ¶ÛÛé ÈÛÛéÅ¤éø›÷ •Ûé̂ ¶Û 100 …¶Ûé ¼Ûé¶¦øÈÛà¦Õø¬Û 200 kHz ™öé. ›Ûé 5% Þô¨Û 
¸ÛóÜ©Û¸ÛäÜÌ¤ø (–ve feedback) …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ºõà¦ø¼Ûéïõ ¼ÛÛþù¾ÛÛ× ÈÛÛéÅ¤éø›÷ •Ûé̂ ¶Û …¶Ûé ¼Ûé¶¦øÈÛà¦Õø¬Û 
ÉÛÛéµÛÛé. ºõà¦ø¼Ûéïõ ¸ÛÐéüÅÛÛ …¶Ûé ¸Û™öà •Ûé̂ ¶Û ¼Ûé¶¦øÈÛà¦Õø¬Û •Ûä̈ ÛÛïõÛÁõ¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  3 

  If an amplifier has a band width of 200 kHz and a voltage gain of 100. What will 

be the new bandwidth and gain if 5% negative feedback is introduced ? What is the 

gain bandwidth product before and after adding negative feedback ?  

…¬ÛÈÛÛ/OR 

  R-C ºéõ¡ö ÉÛà¹¤ø þùÛéÅÛïõ (R-C phase-shift oscillator) ¾ÛÛ× R1 = R2 = R3 = 680 kΩ …¶Ûé 

C1 = C2 = C3 = 100 PF ÐüÛéýÛ ©ÛÛé þùÛéÅÛïõ¶Ûà …ÛÈÛèÜ«Û¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  

  A phase-shift oscillator has the following circuit components R1 = R2 = R3 =                

680 kΩ and C1 = C2 = C3 = 100 PF. Calculate the frequency of oscillation.  

 

2. (a) (1) ¶ÛÛé¶Û ˆ¶ÈÛ¤øã•Û Op-Amp ¸ÛÜÁõ¸Û¬Û þùÛéÁõÛé.  ÈÛ˜ýÛäÙ…ÅÛ •ÛóÛŠ¶¦ø (virtual ground) ÜÍÛ±ùÛ×©Û¶ÛÛé 
Š¸ÛýÛÛé•Û ïõÁõà ÈÛÛéÅ¤éø›÷ •Ûé̂ ¶Û¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé.  8 

   Draw the circuit of Non-inverting Op-Amp. Obtain the formula for voltage 

gain using virtual ground theory.  

  (2) Op-Amp¶Ûà …ÛþùÉÛÙ ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ…Ûé …Û¸ÛÛé.   

    Give the ideal characteristics of Op-Amp. 

                          …¬ÛÈÛÛ/OR 

   JFET¶ÛÛé ïõÛé¾Û¶Û ÍÛÛéÍÛÙ (common source) …éÜ¾¸ÅÛºõÛýÛÁõ ¸ÛÜÁõ¸Û¬Û þùÛéÁõÛé …¶Ûé ©Ûé¶Ûà ïõÛýÛÙ̧ Û±ùÜ©Û 
ÍÛ¾Û›ÛÈÛÛé ©Ûé¶ÛÛé ÍÛ¾Û©ÛäÅýÛ ¸ÛÜÁõ¸Û¬Û þùÛéÁõÛé …¶Ûé ÈÛÛéÅ¤éø›÷ •Ûé̂ ¶Û¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé.  

  Draw a circuit diagram of JFET common source amplifier and explain its 

operation. Draw equivalent circuit and derive the expression for voltage gain.  

 (b) ÁíéõÈÛÛÜ›÷ïõ ¤ÖøÛ¶¡öàÍ¤øÁõ (Conventional transistor) ïõÁõ©ÛÛ× FET¶Ûà ÈÛµÛä ºõÛýÛþùÛïõÛÁõïõ©ÛÛ…Ûé 
(advantages) ›÷¨ÛÛÈÛÛé. 4 

  What are the advantages of FET over a conventional transistor (BJT) ? 

     …¬ÛÈÛÛ/OR 

  ÈÛ˜ýÛäÙ…ÅÛ •ÛóÛŠ¶¦ø (virtual ground) ÜÍÛ±ùÛ×©Û¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà Op-Amp¶ÛÛé ÍÛ¾Ûá•Û …éÜ¾¸ÅÛºõÛýÛÁ  
(summing amplifier) ©ÛÁõàïéõ Š¸ÛýÛÛé•Û ÍÛ¾Û›ÛÈÛÛé.  

  Explain the working of Op-Amp as summing amplifier using virtual ground theory. 
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 (c) …éïõ ˆ¶ÈÛ¤øã•Û …éÜ¾¸ÅÛºõÛýÛÁõ (Op-Amp) ¾ÛÛ× R1 = 10 kΩ …¶Ûé Rf = 100 kΩ ™öé ©ÛÛé          
1 ÈÛÛéÅ¤ø¶ÛÛ ˆ¶Û¸Ûä¤ø ÈÛÛéÅ¤éø›÷ ¾ÛÛ¤éø …ÛŠ¤ø¸Ûä¤ø ÈÛÛéÅ¤éø›÷ ÉÛÛéµÛÛé.  2 

  An inverting amplifier (Op-Amp) has R1 = 10 kΩ and Rf = 100 kΩ. Find the output 

voltage for an input voltage of 1 volt.   

…¬ÛÈÛÛ/OR 

  …Û¸ÛéÅÛ JFET ¾ÛÛ¤éø ºõÛéÁõÈÛ¦Ùø ¤ÖøÛ¶ÍÛïõ¶¦øî¤ø¶ÍÛ (transconductance) 5000 µA/V …¶Ûé 
…éÜ¾¸ÅÛÜºõïéõÉÛ¶Û ºéõî¤øÁõ 60 ™öé ©Ûé¶ÛÛ ¾ÛÛ¤éø ¦Öéøˆ¶Û (drain) …ÈÛÁõÛéµÛ ÉÛÛéµÛÛé.  

  For a JFET forward transconductance is 5000 µ A/V and amplification factor is 60. 

Calculate the drain resistance.  

 

3. (a) (1) ¦øà¾ÛÅ¤øà¸ÅÛé“ÛÁõ …é¤øÅÛé ÉÛä× ? 1 ¬Ûà 16 ¦øà¾ÛÅ¤øà¸ÅÛé“ÛÁõ¶Ûà ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé.  10 
    What is demultiplexer ? Explain 1 to 16 demultiplexer. 

  (2) ¦éøÍÛà¾ÛÅÛ (decimal) to ¼ÛàÍÛà¦øà …é¶ÛïõÛé¦øÁõ ÍÛ¾Û›ÛÈÛÛé.   

    Explain decimal to BCD encoder. 

                          …¬ÛÈÛÛ/OR 

  EX-OR •Ûé̂ ¤ø …¶Ûé ¸Ûæ̈ ÛÙ …é¦øÁõ (full adder) ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà …é¦øÁõ-ÍÛ¼Û¤Öéøî¤øÁõ (Adder 
Subtrater) ¸ÛÜÁõ¸Û¬Û þùÛéÁõÛé …¶Ûé ÍÛ¾Û›ÛÈÛÛé.  

  Draw Adder-subtracter circuit using EX-OR gate and full adder and explain it.  

 (b) 2’s complement ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà +125 …¶Ûé –68¶Ûä× 8 ¼Ûà¤ø(bit) ¾ÛÛ× ÍÛÁõÈÛÛÇÛé ïõÁõÛé.  4 

  Do 8 bit addition of decimal number +125 and –68 using 2’s complement.  

     …¬ÛÈÛÛ/OR 

  2’s complement ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà +83 ¾ÛÛ×¬Ûà +16 ¶Ûà ¼ÛÛþù¼ÛÛïõà ïõÁõÛé.  
  Subtract +16 from +83 using 2’s complement.  

  

4. (a) CR Tube ¶Ûà ˆÅÛéî¤ÖøÛéÍ¤éøÜ¤øïõ ¦øàºõÅÛéîÉÛ¶Û ÍÛ×ÈÛéÜþù©ÛÛ ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ©ÛÛÁõÈÛÛé.   7 

  Derive an equation of electrostatic deflection sensitivity of CR Tube.  

                          …¬ÛÈÛÛ/OR 

  ¤ÖøÛ¶¡öàÍ¤øÁõ ËÛé̈ Ûà ÈÛÛéÅ¤éø›÷ Áéõ•ýÛäÅÛé¤øÁõ ¸ÛÜÁõ¸Û¬Û¶Ûà ÜÈÛÍ©Ûè©Û ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé.  
  Explain in detail transistor series voltage regulator circuit.  

 (b) CRO ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà …ßÛÛ©Û (unknown) …ÛÈÛèÜ«Û ïéõÈÛà Áõà©Ûé ¾ÛÛ¸Ûà ÉÛïõÛýÛ ©Ûé ÍÛ¾Û›ÛÈÛÛé.  4 

  Explain how unknown frequency can be measure using CRO. 

                     …¬ÛÈÛÛ/OR 

  ÈÛÛéÅ¤éø›÷ Ü¶ÛýÛ¾Û¶Û …é¤øÅÛé ÉÛä× ? ¡éö¶ÛÁõ ¦øÛýÛÛé¦ø ÈÛÛéÅ¤éø›÷ Áéõ•ýÛäÅÛé¤øÁõ¶Ûà ¾ÛýÛÛÙþùÛ…Ûé ïõˆ ™öé ? 
  What is voltage stabilization ? What are the limitations of a zener diode regulator ?  

 (c) CR ¤ÕøýÛä¼Û¶Ûà ÜÈÛ˜ÛÅÛ¶Û ÍÛ×ÈÛéÜþù©ÛÛ (deflection sensitivity) 0.01 mm/V ™öé. ÜÉÛÁõÛéÅÛ×¼Û 
(vertical) ¸ÅÛé¤ø¶Ûé 400V ¶ÛÛé ÜÈÛ²ä©Û ÜÍ¬ÛÜ©Û¾ÛÛ¶Û¶ÛÛé ©ÛºõÛÈÛ©Û ÅÛÛ•Ûä ¸ÛÛ¦ø©ÛÛ (spot) Í¸ÛÛé¤ø¾ÛÛ× ›ÛéÈÛÛ 
¾ÛÇ©Ûà ÉÛà¹¤ø (shift) ÉÛÛéµÛÛé.  3 

  The deflection sensitivity of CR Tube is 0.01 mm/V. Find the shift produced in the 

spot when 400 V are applied to vertical deflection plate.  

                    …¬ÛÈÛÛ/OR 

  C.R.O. ¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÅÛ”ÛÛé.  
  Write uses of C.R.O.  
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5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ …Ü©Û ¤æ×øïõÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé ƒ (þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛé •Ûä̈ Û 1 ™öé.) 14 

 Give answers of following questions in short (each of 1 marks.)  

 (1) þùÛéÅÛïõ ¾ÛÛ¤éø¶Ûà ¼ÛïÙõÐüÛŠÍÛé¶Û ›÷ÄõÜÁõýÛÛ©Û (criterion) ›÷¨ÛÛÈÛÛé.  
  What is the Barkhausen criterion for oscillation ? 

 (2) ºéõ¡ö ÉÛàºÕõ¤ø …ÛéÜÍÍÛÅÛé¤øÁõ¾ÛÛ× …Ûé™öÛ¾ÛÛ× …Ûé™öÛ ïéõ¤øÅÛÛ R-C ÜÈÛ½ÛÛ•Û (section) ›÷ÄõÁõà ™öé ? 
  How many minimum number of R-C section require in R-C phase shift oscillator ? 

 (3) ¸ÛóÜ©Û¸ÛäÜÌ¤ø …é¤øÅÛé ÉÛä× ? 
  What is feedback ?  

 (4) µÛ¶Û ¸ÛóÜ©Û¸ÛäÜÌ¤ø (positive feedback) …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛéÅÛ ÐüÛéýÛ ©ýÛÛÁéõ ÜÈÛÈÛµÛÙïõ (amplifier) ¶Ûà 
Ü¶Û¾¶Û ïõ¤ø…Ûéºõ …ÛÈÛèÜ«Û …¶Ûé ŠµÈÛÙ ïõ¤ø…Ûéºõ …ÛÈÛèÜ«Û ¸ÛÁõ ÉÛà …ÍÛÁõ ¬ÛÛýÛ ™öé ?  

  What is the effect on lower cutoff and upper cutoff frequency in amplifier when 

positive feedback is applied ? 

 (5) P-˜Ûé¶ÛÅÛ FET¶Ûà ¸ÛÜÁõ¸Û¬Û ÍÛ×ßÛÛ þùÛéÁõÛé.  
  Draw the circuit symbol of P-channel FET. 

 (6) ÈýÛÛ”ýÛÛ …Û¸ÛÛé ƒ …¶ýÛÛé¶ýÛÈÛÛÐüïõ©ÛÛ (FET ¾ÛÛ¤éø) 
  Define transconductance (for FET). 

 (7) Op-Amp¶ÛÛ ¸ÛóÛ˜ÛÅÛ “ˆ¶Û¸Ûä¤ø …ÛéºõÍÛé¤ø ÈÛÛéÅ¤éø›÷”¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.   
  Define Op-Amp parameter “input offset Voltage”. 

 (8) ÈýÛÛ”ýÛÛ …Û¸ÛÛé ƒ CMRR 
  Define : CMRR 

 (9) ¾ÛÛˆ’õÛȩ́ ÛóÛéÍÛéÍÛÁõ¾ÛÛ× ïéõÁõà¹ÅÛé•Û ÉÛä× ™öé ? 
  What is carry flag in a microprocessor ?  

 (10) ¾ÛÅ¤øà¸ÅÛé“ÛÁõ …é¤øÅÛé ÉÛä× ?  
  What is multiplexer ?  

 (11) 10011000¶Ûä× 2’s ïõÛé¾¸ÅÛà¾Ûé¶¤ø ›÷¨ÛÛÈÛÛé.  
  What is the 2’s complement of 10011000 ? 

 (12) …ÛþùÉÛÙ ¸ÛÛÈÛÁõ ÍÛ¸ÅÛÛýÛ ¾ÛÛ¤éø …ÛŠ¤ø¸Ûä¤ø …ÈÛÁõÛéµÛ¶Ûä× ¾ÛæÅýÛ ›÷¨ÛÛÈÛÛé.  
  For ideal power supply give the value of output resistance.  

 (13) …é¶ÛïõÛé¦øÁõ ÉÛä× ™öé ? 
  What is encoder ?  

 (14) CRO¶ÛÛ ÜÈÛÜÈÛµÛ ½ÛÛ•ÛÛé¶ÛÛ ¶ÛÛ¾Û ›÷¨ÛÛÈÛÛé.  

  Mention the various parts of CRO. 

________ 


