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Question Bank: 
MODULE-1 

Semi Conductor Diodes and its Applications 
 

Topic 1.                   PN junction Diode 
 
 P-N Junction Diode Construction 
 Working of P N junction diode under FB & RB 
 Equivalent Circuit 
 Problems 

 
Topic 2   Rectifiers Circuit 
 
 Working of HW,FW and BW rectifiers circuit along with input output waveform 

(like plot of Vsecondary, IL, Vdc, VL,  Load current during +ve and –ve half cycle of 
supply) 

 HWR with C filter 
 Derivation of  Idc, I rms, Vdc, V rms, ripple factor, efficiency of  HW, FW,BWR. 
 Advantages & Disadvantages of HW,FW,BWR 
 Comparison of HW, FW and BWR. 
 Problems 

 
Topic 3.                         Zener Diode 
 
 Zener Diode and its I-V Characteristics 
 Zener Diode as a Voltage regulator (line/voltage regulation and Load Regulation ) 
 Problems 

 
Topic 4                      Special Diodes 
 
 Photo Diode (working, V-I characteristics, Advantages, Disadvantages and 

Applications) 
 LED  (working, V-I characteristics, Advantages, Disadvantages and Applications) 
 Photo Coupler (working,  Advantages, Disadvantages and Applications) 

 
 
Topic 5             Fixed Voltage Regulators 
 
 Block diagram of three terminal fixed voltage regulator 
 Functional Block diagram of 78XX/7805 series three terminal IC regulator. 
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Topic 1.                   PN junction Diode 
 
 P-N Junction Diode Construction 
 Working of P N junction diode under FB & RB 
 Equivalent Circuit 
 Problems 

 
 

1. Explain the working of PN junction diode under forward and reverse biased conditions. 
(06 Marks)  Dec/ Jan 2018/  Dec /Jan 2020/ MQP1/MQP2 

2. What is semiconductor diode ? Explain the different Circuits of diode. (06 Marks) June 
/July 2019 

3. A diode circuit shown below has E=1.5V, R1=10 ohm. By assuming Vf  =0.7V, calculate If      
for  i) rd = 0    ii) rd = 0.25 ohm         (MQP1) 
 

 
----------------------------------------------------------------------------------------------------------------------- 
 
Topic 2   Rectifiers Circuit 
 
 Working of HW,FW and BW rectifiers circuit along with input output waveform 

(like plot of Vsecondary, IL, Vdc, VL,  Load current during +ve and –ve half cycle of 
supply) 

 HWR with C filter 
 Derivation of  Idc, I rms, Vdc, V rms, ripple factor, efficiency of  HW, FW,BWR. 
 Advantages & Disadvantages of HW,FW,BWR 
 Comparison of HW, FW and BWR. 
 Problems 

 
1. Explain with neat circuit diagram and waveforms the working of center-tap full wave 

rectifier. Show that efficiency of full-wave rectifier is 81%. (08 Marks)/ Dec/ Jan 2018/ 
Dec-Jan 2020 
 

2. Explain the operation of half wave rectifier with capacitor filter with neat circuit 
diagram and waveform. (06 Marks)/ Dec/ Jan 2018/ Dec-Jan 2020/ (MQP1) 
 

3. Show that the ripple factor of a half wave rectifier is 1.21 and efficiency is 40.5%.  (06 
Marks)/ Dec/ Jan 2018. 
 

4. With a neat circuit diagram  and waveforms, explain the working of full wave bridge 
rectifier. Also derive Vdc, Vrms values for Full wave rectifier.  (09 Marks) June /July 
2019 
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5. A full wave rectifier uses 2 diodes having internal resistance of 20Ω each. The 
transformer rms secondary voltage from centre to each end is 50v. Find Im, Idc, Irms 
and Vdc if the load is 980Ω  .            (06 Marks)/June /July 2019 . 
 

6. A full wave rectifier uses 2 diodes having internal resistance of 10Ω each. The 
transformer rms secondary voltage from centre to each end is 200v. Find Im, Idc, Irms 
and Vdc if the load is 800Ω  .            (06 Marks) Dec-Jan 2020. 
 

7. With a neat circuit diagram and waveform, explain the working of half-wave rectifier 
                 and derive the expression for average load current. (MQP1) 
 

8. full wave bridge rectifier with an input of 100V(rms) feeds a load of 1kΩ .VΩ .VT=0.7V 
(i) If the diodes employed are of silicon, what is the dc voltage across the load? 
(ii) Determine the PIV rating of each diode.. 
(iii) Determine the maximum current that each diode conducts and the diode power 
rating.   (MQP2) 
 

9. A half wave rectifier is fed from a supply of 230 V, 50 Hz with step down transformer of 
ratio 3:1. Resistive load connected is 10 KΩ.  The diode forward resistance is 75Ω and 
transformer secondary is 10 Ω. Calculate the DC load current, DC load voltage, efficiency 
and ripple factor. (MQP3) 
 

-------------------------------------------------------------------------------------------------------------------------- 
 
Topic 3.                         Zener Diode 
 
 Zener Diode and its I-V Characteristics 
 Zener Diode as a Voltage regulator (line/voltage regulation and Load Regulation ) 
 Problems 

 
 

1. Explain how zener diode helps in voltage regulation with neat circuit diagram. Give 
detail mathematical analysis.  (06 Marks)/ Dec/ Jan 2018/ (08 Marks) June -July 2019/ 
Dec-Jan 2020/MQP1 

2. For the circuit shown in Fig. Find the current and voltage in the circuit for  𝑅𝐿 = 450Ω. 
(04 marks)/ Dec/ Jan 2018. 

 
3. A Zener diode has a breakdown voltage of 10V. It is supplied from a voltage source 

varying between 20-40V in series with a resistance of 820Ω. Using an ideal Zener model, 
obtain the minimum and maximum Zener currents (MQP3) 

------------------------------------------------------------------------------------------------------------------ 
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Topic 4                      Special Diodes 
 
 Photo Diode (working, V-I characteristics, Advantages, Disadvantages and 

Applications) 
 LED  (working, V-I characteristics, Advantages, Disadvantages and Applications) 
 Photo Coupler (working,  Advantages, Disadvantages and Applications) 

 
 

1. Explain VI characteristics of Photodiode and its operation.  (04 marks)/ Dec/ Jan 2018/ 
June -July 2019/ (5Marks) Dec-Jan 2020.\ 

2. Write a short note on 
(i) Light emitting diode and (ii) Photo coupler   (MQP2) 

 
------------------------------------------------------------------------------------------------------------------------ 
 
Topic 5             Fixed Voltage Regulators 
 
 Block diagram of three terminal fixed voltage regulator 
 Functional Block diagram of 78XX/7805 series three terminal IC regulator 

 
 

1. Explain the functional Block diagram of 78XX series voltage regulator.  (06Marks) 
 

2. Explain the operation of 7805 fixed IC voltage regulator. (MQP1) 
 

3. Explain the features of LM7805 fixed regulator. (MQP 3) 
 
-------------------------------------------------------------------------------------------------------------------------- 
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Problem1:  

                                                                                                                                            

Problem2: 

 

Problem 3: 

 

JFET Parameters: 
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Advantages of JFET                                                                      Applications of JFET 

 

 

Disadvantages of JFET  
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Introduction to MOSFET                                                            Depletion Type MOSFET 

a. Construction  

  

 Types of MOSFET 

  

 

Fig. n channel Depletion type MOSFET 
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b.Working of Depletion MOSFET                              c. Drain Characteristics of  Depletion type MOSFET 

Transfer Characteristics: 

Fig. Working of Depletion Type MOSFET 
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Problem: 

 

 

P-channel Depletion type MOSFET                   

a. Construction: 
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P-channel Enhancement MOSFET 

Explain the construction and working of P-channel enhancement type MOSFET. (8 

Marks) MQP-1. 

Construction:                                                                            Drain Characteristics: 

  

 

              Transfer Characteristics: 

 

 

Page 47



“Tell me and I Forget, Show me and I remember, Let me do and I Understand” 
      Dr.Dankan Gowda V  M.Tech.,Ph.D 

                                                                                       Dept. of E&CE B.M.S.I.T 
                                                                                          Email: dankan.v@bmsit.in 

 

Dept. of E&CE., B.M.S.I.T Bangalore                                                                                             Page 
 

 

 

 

 

Problems: 

 

-----------------------------------------------------

------------------------------------------------ 
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Comparison between Natural and Forced Commutation: 

 

 

 

  

 

               

 

 

 

 

 

 

 

 

================================================================================== 

Merits or Advantages of SCR                                        Demerits or disadvantages of SCR  
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Applications of SCR 

  

 

 

 

 

 

 

 

 

 

==========================================================================

Explain phase controlled application of SCR. (6 Marks) MQP-1. 
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Note:  1. Fringing angle (α) + conduction angle (ϕ) = 𝟏𝟖𝟎𝟎. 

             2.  Maximum Fringing angle is  𝛂𝒎𝒂𝒙 = 𝟗𝟎𝟎. 

 

Page 70



  BASIC ELECTRONICS (18ELN24)                            QUESTION BANK       Dr.Dankan Gowda V  M.Tech., Ph.D 
 

Dept. Of E&CE., B.M.S.I.T., Bangalore Page 8 
 

Question Bank  
MODULE-3 

Operational Amplifiers and Applications 

Introduction to Op-Amp, Op-Amp Input Modes, Op-Amp Parameters-CMRR, Input Offset 

Voltage and Current, Input Bias Current, Input and Output Impedance, Slew Rate (12.1, 

12.2 of Text 2) 

Applications of Op-Amp- Inverting amplifier, Non-inverting amplifier, Summer, Voltage 

follower, Integrator, Differentiator, Comparator (6.2 of Text 1) 

1. Text 1 :  D.P Kothari, I.J Nagarath, “Basic Electronics”, 2nd edition, Mc Graw Hill, 2018. 

2. Thomas L. Floyd, “Electronic Devices”, Pearson Education, 9th edition, 2012. 

========================================================================= 

Part A: Basics of Op-amp 

1. Explain the block diagram of an operational amplifier. (06 Marks) Dec 2018-Jan 2019. 

2. Define the following terms with respect to op-amp.  

i. CMRR 

ii. Slew rate 

iii. µp offset voltage and current 

iv. µp bias current       

v. Supply voltage Rejection Ration       

vi. Common Mode Gain Ac of Opamp        

vii. Input bias 

viii. Input impedance 

ix. Output impedance 

x. Virtual ground 

                       (08 Marks) Dec 2018-Jan 2019 /(08 Marks) June-July 2019/(08 Marks)     

                         Dec 2019-Jan 2020./ MQP-1/ MQP-2/MQP-3 

3. A certain op-amp has an open loop voltage gain of 1,00,000 and common mode gain of 

0.2. Determine the CMRR and express it in decibles. (4 Marks) MQP-2  

    

4. Explain the different µp modes of an op-amp. (06 Marks) Dec 2018-Jan 2019 . 

 

5. What is Op-amp? List the characteristics of ideal Op-amp. (06 Marks) June-July 

2019/(06 Marks)   Dec 2019-Jan 2020./(6Marks) MQP- 1 

 

6. Describe the characteristics of basic op-amp. List out its ideal characteristics. (08 

Marks) MQP-2 

7.  Explain the different input modes of an OP-AMP. /(06 Marks)   Dec 2019-Jan 2020. 

====================================================================== 

Dr.Dankan Gowda V M.Tech.,Ph.D 
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Part B:  Applications of Op-amp   

1. Explain the operation of an op-amp as a non inverting amplifier with neat diagram and 

waveforms.  (06 Marks) Dec 2018-Jan 2019./ MQP-2 

 

2. Explain the operation of an Op-AMP as inverting amplifier with neat diagram and 

waveforms. /(06 Marks)   Dec 2019-Jan 2020./ MQP-1/MQP-3 

 

3. Draw the three input inverting summer circuit and derive an expression for its output 

voltage. (8 Marks) MQP-1  

 

4. Derive an expression for the output voltage of an inverting summer. (06 Marks) MQP-3 

 

5. A non inverting amplifier circuit has an input resistance of 10KΩ and feedback 

resistance 60 KΩ with load resistance of 47KΩ. Draw the circuit. Calculate the output 

voltage, voltage gain, load current when the input voltage is 1.5 Volts. (08 Marks) MQP-3 

 

6. Explain op-amp as a subtractor with neat circuit diagram. (08 Marks) Dec 2018-Jan 

2019. 

 

7. For an op-amp circuit shown in fig. Find the output Vo1 and Vo2. Also write the function 

of each op-amp used. (06 Marks) Dec 2018-Jan 2019  /MQP-1   

 

8. Explain how Op-amp can be used as i) Integrator and ii) Voltage follower. (08 Marks) 

June-July 2019.  /(08 Marks)   Dec 2019-Jan 2020./ MQP-2/MQP-3 

 

9. Explain how op-amp can be used as differentiator. (06 Marks) June-July 2019./MQP-1 

 

10. The input to the basic differentiator circuit is a sinusoidal voltage of peak value of 10mV 

and frequency 1.5 KHz. Find the output if, Rf=100KΩ and C1=1µF.  (6 Marks) MQP-3 

 

11. Find the output of the Op-amp circuit shown in Fig. below. (08 Marks) June-July 2019     

 

Dr.Dankan Gowda V M.Tech.,Ph.D 

Dept. Of E&CE., B.M.S.I.T 
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12. Design an Op-Amp circuit to obtain output expression as V0=- [V1+3V2+5V3]. (06 

Marks) June-July 2019.    

 

13. Design an adder circuit using Op-Amp to obtain output Voltage as V0=- [2V1+3V2+5V3] 

assume  Rf =10KΩ (06 Marks)   Dec 2019-Jan 2020./ MQP-1/MQP-2. 

========================================================================= 
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Opamp Comparator:  
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Miscellaneous Topic: 

 

 

------------------------------------------------------------------------------------------------------------------------------------ 
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Miscellaneous Problems 

Problem on Slew rate: 

 

 

 

 

 

---------------------------------------------------------------------------------------------------------------------------------- 
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Problem on Opamp Bias Current: 

  

-------------------------------------------------------------------------------------------------------------------------------------- 

Problem on Opamp Saturation Property: 
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Problem on Opamp Inverting Amplifier: 

 

 

-------------------------------------------------------------------------------------------------------------------------------------- 
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Problem on Opamp Inverting Amplifier: 
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-------------------------------------------------------------------------------------------------------------------------------------- 

Problem on Opamp Non Inverting Amplifier: 

 

 

-------------------------------------------------------------------------------------------------------------------------------------- 
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Problem on Opamp Inverting and Non Inverting Amplifier: 
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Problem on Opamp Voltage Follower: 
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Problem on Opamp Inverting Summer: 

 

------------------------------------------------------------------------------------------------------------------------------- 
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Problem on Opamp Inverting Summer: 
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Problem on Opamp Subtractor: 
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Problem on Opamp Integrator: 
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Relay Switch Circuit Using BJT : 

Question: 

Draw and explain the working of relay switch circuit using BJT to turn OFF/ON lamp. 

 

 Relays are electromechanical devices that use an electromagnet to operate a pair 

of movable contacts from an open position to a closed position. 

 The advantage of relays is that it takes a relatively small amount of power to 

operate the relay coil. 
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Comparison between Positive and Negative Feedback Amplifiers: 

 

-------------------------------------------------------------------------------------------------------------------------------------- 
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           Disadvantages: 

 

 

------------------------------------------------------------------------------------------------------------------------------------- 

Problem: 
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Advantages and Disadvantages of Wien Bridge Oscillator: 

 

-------------------------------------------------------------------------------------------------------------------------------------- 

Problems:   
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Comparison between RC phase shift and Wien Bridge Oscillators: 
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Problems: 
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Question Bank: 
MODULE-5 

DIGITAL ELECTRONICS FUNDAMENTALS: 
 
 
Topic 5.1. Difference between and analog  and digital  signals 

Topic 5.2 Number System- Binary, Hexadecimal, Conversion-Decimal to binary, 

Hexadecimal to decimal and vice-versa, Subtraction using 2’s complement method 

Topic 5.3 Boolean algebra, Basic and Universal Gates,  

Topic 5.4 Combinational circuits: 

                      Half and Full adder,  

                      Multiplexer, 

                      Decoder,  

Topic 5.5 Flip Flops : SR and J K Flip flops. 

Topic 5.6 Applications of Flip Flops :Shift register, 3 bit ripple Counter                                                                                     

                                      (Text1: 10.1 to 10.7) 

 

Topic 5.7 Basic Communication System, Principle of operations of Mobile Phone (Text 1: 

18.2 and 18.8) 

==================================================================== 
 
Topic 5.1. Difference between and analog and digital signals 
 
==================================================================== 
 
Topic 5.2 Number System- Binary, Hexadecimal, Conversion-Decimal to binary, 
Hexadecimal to decimal and vice-versa, Subtraction using 2’s complement method 
   

1. Find   
i. (1010111011110101)2 =(?)16 

ii. (FA876)16 = (?)2                                                                          (4 Marks). Dec/Jan 2019 
 

2. Perform the following: 
i. Convert (925.75)10  to base-2 and base-16.  
ii. Subtract from (11011.11)2 from (10101.11)2 using 2’s complement 

method.    (6Marks) Dec/Jan 2019. 
 

3. Subtract the following using 2’s complement:      (02 marks) Dec/Jan 2019. 
i. 11100-10011. 

 
4. Find  

i. (1101011101101010)2 = (?)16 
ii. (EB986)16 = (?) 2 
iii. (925.75)10   = (?)8      (6 Marks)   Dec-Jan 2020. 
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     5. Convert the following.                        (8 Marks)  MQP-1      
i) (725.25)10=( ? )2 = ( ? )16 
ii) (111100111110001)2= ( ? )10 = ( ? )16  

 

   6. Perform the following 
    (i) Convert (A B C D)16 =(?)2=(?)8=(?)10 
   (ii) Subtract (1010)2-(111)2 using 2’s compliment method.        (5 Marks)   MQP-2 
 
7. Perform the following 
(i) Convert (111110101101)2 to ( )8 
(ii) Subtract (22)2-(17)2 using 1’s and 2’s compliment method.  (5 Marks) MQP-2 
 
==================================================================== 
  
Topic 5.3 Boolean algebra, Basic and Universal Gates 

 
1. State and prove De Morgan’s theorems. (4 Marks) Dec/Jan 2019. 

2. Simplify    and realize using basic gates.  (05 marks) Dec/Jan 
2019. 
 

3. Simplify the following expressions and draw the logic circuits using basic gates. 
              i) AB+  A’C+ AB’ C (AB+C) 
             ii) (A+B’)(CD+E)                                  (6 Marks)   MQP-1      
 

4.  Realize Y=AB+CD+E using NAND gates.    (4 Marks) MQP-2 
 

5. Simplify and realize the following using NAND gates only 
                    i) Y=AC+ ABC+A’ BC+ AB+D 

      ii) Y=A B´C’+A’B´C’+A’B’+A’C’                                      (6 Marks)            MQP-3 
   6. Simplify the following Boolean expressions 
               (i) Y=A B’ + AB 
             (ii) Y=AB+ AC+BD+CD 
            (iii) Y=(B+CA )(C+A’ B) 
             (iv) Y=A´B´C´D’+A´B´C’D+ A B´C´D’+ AB´C’D              (8 Marks)   MQP-3 
 
==================================================================== 

 
  Topic 5.4 Combinational circuits:  Half and Full adder, Multiplexer, Decoder. 
 

1. Design Full adder circuit and implement it using basic gates.    (10Marks). Dec/Jan 
2019/ (08 Marks)  Dec-Jan 2020. 

 
2. Realize/Implment full adder using two half adders.   (04 Marks) Dec/Jan 2019./ (6 

Marks)   MQP-1   
 

    
3. Design full adder circuit using three variables and implement it using two half 

adders. (8 Marks) MQP-2 
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4. With a neat circuit diagram and truth table, explain the full adder circuit.  (6 
Marks) MQP-3 
 

5. What is multiplexer? Implement 8:1 multiplexer using basic gates.   (08 Marks) 
Dec/Jan 2019. 
 

 
6.  What is a multiplexer? Explain the working of 4:1 multiplexer.  (6 Marks)   MQP-1  

      
==================================================================== 
 
Topic 5.5 Flip Flops : SR and J K Flip flops. 
 

1. Explain the working of RS flip flop with truth table and diagram. (06 Marks) 
Dec/Jan 2019. 
 

2. With the help of a logic diagram and truth table, explain the working of a clocked 
SR flip-flop. (6 Marks)  MQP-1       
 

3. What is Flip Flop ? Explain the operation of master slave JK flip Flop. (08 marks) 
Dec/Jan 2019./MQP2 
 

4. With a neat circuit diagram and truth table, explain the working of a JK flip flop.     
(6 Marks) MQP-3 
 

==================================================================== 
 
Topic 5.6 Applications of Flip Flops :Shift register, 3 bit ripple Counter 
 

1. Explain the working of a 3-bit ripple counter with neat circuit diagram and timing 
diagrams.  (8Marks) Dec/Jan 2019. 
 

2. What is a counter? With a neat timing and block  diagram, explain three bit 
asynchronous counter   operation.  (7 Marks) MQP-2 
 

3. What is a shift register? Explain the working of a 4-bit SISO shift register.  (8 
Marks)   MQP-1      

 
==================================================================== 
 
Topic 5.7 Basic Communication System, Principle of operations of Mobile Phone 
 

1. Explain the basic elements of communication system with block diagram. (6 
Marks). Dec/Jan 2019. 
 

2. With a neat block diagram, explain the operating principle of the GSM system. (6 
Marks) MQP-2/MQP3 

==================================================================== 
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