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  : (1) -I     . 
  (2) -I      . 
  (3) -II  . 9  . 
  (4)     . 
  (5)      .  

 

 – I 

 

1. (A)   (feedback amplifier)        
      .  7 

 (B) (i)   (negative feedback)     .  7 

  (ii)     50   100 kHz .  1%  
 (–ve feedback)         
 .         .  

 

2. (A)    (oscillator)   ,        
.   7 

 (B) (i)   (Colpitts oscillator)    ,    
 . 7 

  (ii) AM   (AM radio receiver)  1 MHz  2 MHz   
         .  

   (a)    43 PF       ? 

   (b)      ? 
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3. (A) JFET    (common source)        

.         . 7 

 (B) (i) FET        . 7 

  (ii) JFET        : 

VGS 0 V 0 V –0.3 V 

VDS 5 V 10 V 10 V 

ID 8 mA 8.2 mA 7.6 mA 

   JFET  ac   (drain resistance),     

.  

 

4. (A)  OP-Amp    OP-Amp     

.  7 

 (B)    ,    V0 = AdVd 



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1
  1 .  7 

 

5. (A)  EX-OR         (adder-sub-tractor)  

.            . 7 

 (B) (i)    ?  1  4   . 7 

  (ii)   BCD  .  

6. (A)   (Half adder)    (full adder)    . 7 

 (B) (i) 2's  (2's complement)    (+ 72)  (–21)   

.  7 

  (ii) 2's complement   (+ 37)  (– 115)  8-  .  
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7. (A) CR Tube      .   

    . 7 

 (B) (i) CRO          .  7 

  (ii)          2 cm  

   4 mm .      25 cm  

 .         (a) 1000 V, (b) 2000 V 

 ,   mm/v  .  

 

8. (A) CR Tube        .    

 .  CR Tube     . 7 

 (B)   (series)     . 7 

 

 – II 

9.    : ( ) 8 

 (1)     (positive feedback)        

            ? 

 (2)   (emitter follower)        ? 

 (3)   (damped oscillation)   ? 

 (4)       R-C    ? 

 (5) AFO        .  

 (6) P- FET   .  

 (7)      (increase)        ? 

 (8) CMRR    .  
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 (9)   :     ,  VGS, off 

 (10)    

   

       ? 

 (11) 8  (8 bit)      unsigned      ? 

 (12)  1000 0000 2's  .  

 (13)  1010 1011  (unsigned)         

.  

 (14)       .  

 (15)   (load regulation)   .  

 (16) CRO    .  

______________ 
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AE-113 
August-2021 

B.Sc., Sem.-VI 

310 : Physics 
 

Time : 2 Hours]  [Max. Marks : 50 
 

Instructions : (1) All questions in Section – I carry equal marks. 

   (2) Attempt any Three questions in Section – I. 

   (3) Question 9 in Section – II is COMPULSORY. 
   (4) Symbols have their usual meaning. 
   (5) Number to right side of question indicate marks. 

 

Section – I 

 

1. (A) Give the general theory of feedback by drawing block diagram of feedback 

amplifier. Derive an equation for voltage gain with feedback. 7 

 (B) (i) Write the advantages and disadvantages of negative feedback. 7 

  (ii) If an amplifier has a bandwidth of 100 kHz and a voltage gain of 50. What 

will be the new bandwidth and gain if 1% negative feedback is introduced ? 

What is the gain bandwidth product before and after adding negative 

feedback ?  

 

2. (A) Draw the circuit diagram of phase shift oscillator. Explain its working and obtain 

the equation for frequency. 7 

 (B) (i) Draw only the circuit diagram of Colpitts oscillator. Write the equation for 

the frequency of oscillation.  7 

  (ii) A Colpitts oscillator is used as local oscillator in an AM radio receiver to 

produce frequency from 1 MHz to 2 MHz. 

   (a) What must be the inductance of coil if the obtainable minimum 

capacitance is 43 PF ? 

   (b) What is the maximum value of capacitance ? 
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3. (A) Draw the circuit diagram of JFET common source amplifier and explain its 

operation. Draw an equivalent circuit and derive an equation for voltage gain. 7 

 (B) (i) Define the FET parameters and obtain the relation between them. 7 

  (ii) The following reading were obtained experimentally from a JFET : 

VGS 0 V 0 V –0.3 V 

VDS 5 V 10 V 10 V 

ID 8 mA 8.2 mA 7.6 mA 

   Determine ac drain resistance, transconductance and amplification factor of 

JFET. 

 

4. (A) List the characteristics of an ideal OP-Amp. Also write applications of an         

OP-Amp and discuss any two of them. 7 

 (B) Explain the function of differential amplifier. Derive the equation. 7 

   V0 = AdVd 









d

c

V

V
 

ρ

1
  1  

 

5. (A) Draw adder-subtractor circuit using EX-OR gate and full adder and explain how it 

perform the function of addition and subtraction. 7 

 (B) (i) What is demultiplexer ? Explain 1 to 4 demultiplexer. 7 

  (ii) Explain decimal to BCD encoder.   

 

6. (A) Draw half adder and full adder circuit and explain it. 7 

 (B) (i) Subtract (–21) from (+ 72) using 2's complement. 7 

  (ii) Do 8 bit addition of decimal number (+ 37) and (– 115) using 2's 

complement. 
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7. (A) Define magnetostatic deflection sensitivity of CR Tube. Obtain mathematical 

expression for magnetostatic deflection sensitivity of CR Tube. 7 

 (B) (i) Explain how unknown frequency can be measure using CRO. 7 

  (ii) In a CR Tube having deflection system, the deflection plates are 2 cm long 

having a uniform spacing of 4 mm between them. The fluorescent screen is 

25 cm away from the centre of deflection plates. Calculate deflection 

sensitivity mm/v if the potential of a final accelerating anode is (a) 1000 V 

(b) 2000 V. 

 

8. (A) Draw neat Schematic diagram of CR Tube and clearly label each parts. Explain 

its construction and function in short. 7 

 (B) Explain in detail transistor series voltage regulator circuit.  7 

 

Section – II 

9. Answer in short : (Any Eight) 8 

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

positive feedback is applied ? 

 (2) What is percentage of feedback used in emitter follower circuit ? 

 (3) What is mean by damped oscillation ? 

 (4) How many minimum number of R-C section require in R-C phase shift oscillator ? 

 (5) Write the full form and frequency range of AFO. 

 (6) Draw the circuit symbol of P-channel FET. 

 (7) What is effect on saturation drain current when reverse bias voltage on gate is 

increased ? 

 (8) What is the full form of CMRR ? 

 (9) Define : Gate source cutoff voltage VGS, off 
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 (10) For a given circuit 

   

  What is the value of output voltage ? 

 (11) What is the largest decimal number that can be represented with an 8 bit unsigned 

binary number ? 

 (12) What is 2's complement of 1000 0000 ? 

 (13) If 1010 1011 is unsigned binary number, write its equivalent decimal number. 

 (14) What is the output resistance of ideal power supply ? 

 (15) Define load regulation. 

 (16) Write the name of main parts of CRO. 

______________ 


