
 

              
            

First/Second Semester B.E./B.Tech. Degree Examination, June / July 2026 

Basic Electronics for EEE Stream    
 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                       2. M : Marks , L: Bloom’s level , C: Course outcomes.    
 

                  Module – 1 M L C 
Q.1 a. With a neat sketch of VI characteristics of PN junction diode, explain forward 

and reverse characteristics of it.  
07 L2 CO1

b. Determine the peak output voltage and current for the bridge rectifier having 
Vi = 30V  RL = 300 and the diode having voltage  of VF = 0.7 V.

06 L2 CO1

c. Explain Zener diode voltage Regulator with and without load. 07 L2 CO1
                                                                           OR 
Q.2 a. Discuss the different types of junction breakdown that can occur in a reverse 

biased diode and briefly explain its operation.  
06 L2 CO1

b. The Zener diode circuit shown in figure Q2(b) , has E = 20 V  R1 = 620  and  
zener diode V2 = 7.5 V calculate the diode current and power dissipation.  

 
Fig.Q 2 (b)  

06 L3 CO1

c. Describe the working of full wave rectifier, with a neat circuit diagram and 
necessary waveforms.  

08 L2 CO1

                                                                      Module – 2  
Q.3 a. Explain the output characteristics of a transistor in common Emitter 

configuration.  
06 L2 CO2

b. With a neat diagram, explain the construction working and characteristics of 
N – channel JFET.  

08 L2 CO2

c. Calculate IC & IE for a transistor that has  dc = 0.98 and IB = 100 A.  Also 
determine the value of dc  for the transistor. 

06 L3 CO2

                                                                           OR 
Q.4 a. Explain the enhancement type MOSFET along with the drain characteristics.  08 L2 CO3

b. Discuss the common Emitter input and output characteristics. 06 L2 CO3
c. Draw the DC Load line for transistor and identify Q points.  06 L2 CO3
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Courslevel , C: Course outcomes.   e outcomes.   

Module Module –– 1
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Determine the peak output voltage and current for the bridge Determine the peak output voltage and current for the bridge 

and the diode having voltage  of Vand the diode having voltage  of V
ener diode voltage Regulator with and without load. ener diode voltage Regulator with and without load. 

                                                                                                                                                      
Discuss the different types of junction breakdown that can occur in a reverse Discuss the different types of junction breakdown that can occur in a reverse 
biased diode and briefly explain its operation. biased diode and briefly explain its operation. 

ener diode circuit shown in figure ener diode circuit shown in figure 
zener diode Vzener diode V22 = 7.5 V calculate the diode current and power dissipation. = 7.5 V calculate the diode current and power dissipation. 

Fig.Q 2 (b) Fig.Q 2 (b) 
Describe the working of full wave rectifierDescribe the working of full wave rectifier

                                                                                                                                            
Explain the output characteristics of a transistor in common Emitter Explain the output characteristics of a transistor in common Emitter 

With a neat diagramWith a neat diagram
channel Jchannel JFFET. ET. 

& I

full question from each module.full question from each module.

N junction diode, explain forward N junction diode, explain forward 

Determine the peak output voltage and current for the bridge Determine the peak output voltage and current for the bridge rectifier having rectifier having 
and the diode having voltage  of Vand the diode having voltage  of VF = 0= 0

ener diode voltage Regulator with and without load. ener diode voltage Regulator with and without load. 

Discuss the different types of junction breakdown that can occur in a reverse Discuss the different types of junction breakdown that can occur in a reverse 
biased diode and briefly explain its operation. biased diode and briefly explain its operation. 

Q2(b) , Q2(b) , has E = 20 V  Rhas E = 20 V  R
= 7.5 V calculate the diode current and power dissipation. = 7.5 V calculate the diode current and power dissipation. 

Describe the working of full wave rectifierDescribe the working of full wave rectifier
necessary waveforms. necessary waveforms. 

                                                                                                                                            
Explain the output characteristics of a transistor in common Emitter Explain the output characteristics of a transistor in common Emitter 

,, with a neat circuit diagram and with a neat circuit diagram and 

– 2 2 
Explain the output characteristics of a transistor in common Emitter Explain the output characteristics of a transistor in common Emitter 

explain the construction working and explain the construction working and 

for a transistor that has  for a transistor that has  
dcdc  for the transistor.for the transistor.

                                                                                                                                                      
Explain the enhancement type MOSFET along with the drain characteristics. Explain the enhancement type MOSFET along with the drain characteristics. 
Discuss the common Emitter input and output characteristics. Discuss the common Emitter input and output characteristics. 
Draw the DC Load line for transistor and identify Q points. Draw the DC Load line for transistor and identify Q points. 
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Module – 3 
Q.5 a. Define the terms with respect to Op – Amp  

i) Slew rate 
ii) CMRR  
iii)SVRR  
iv) Common mode gain Acm  
v) Virtual ground  
vi) Offset voltage  
vii) Bandwidth  
 

07 L2 CO2

b. An inverting Amplifier shown in fig.Q.5 (b) below has a load resistor of       
50 K connected to its outputs.  If the input voltage is 0.5 V, find the load 
current, output voltage and input currents.  
 

 
 

Fig.Q 5 (b) 
 

06 L3 CO2

c. Explain the operation of an Op-Amp as inverting Amplifier with neat diagram 
and waveforms.  
 

07 L2 CO2

                                                                           OR 
Q.6 a. Explain how Op-Amp can be used as : 

i) Integrator  
ii) Voltage follower. 
 

08 L2 CO2

b. What is an Op-Amp? List the characteristics of an ideal Op – Amp. 
 

06 L2 CO2

c. With a neat block diagram explain the Operational Amplifier.  
 

06 L2 CO2

                                                                      Module – 4  
Q.7 a. State and prove DC - Morgan’s theorem using suitable Truth table.  

 
04 L2 CO4

b. i) Perform the following using 1’s complement 
     a) 1111 – 1011      b) 110011 – 100101  
 
ii)  Perform the following using 2’s complement
      a) 10111 -10011   b) 1101 – 1001  
 

08 L3 CO4

c. Design full circuit, write expression for sum and carry with suitable truth 
table.  
 

08 L2 CO4
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OR 
Q.8 a. Perform the following operations.  

i)    (ABCD)16 = (        )2   =  (     )8 
ii)   (IC00)16  =  (    )8 
iii)  (532.65)10  = (     )16 = (    )2 
iv) (B4D)16  =  (     )2 

v)   (7AF4)16  = (     )2 
vi)   (11010.01101)2 =  (      )16   

 

08 L3 CO4

b. Simplify the following using Boolean Algebra. 
i) Y = CBACBACBA  

ii) Y = CBACBACBACBA  

iii) Y = (A + B)  (A + )B   )BA(  

iv) Y = A  B  C   
 

08 L3 CO4

c. Write the symbol and truth table of the following gates : 
i)  AND          
ii) NOR         
iii) XOR          
iv) NAND  
 

04 L2 CO4

                                                                      Module – 5  
Q.9 a. What is modulation? Explain the need for modulation.  

 
06 L2 CO5

b. Explain the working of Linear Variable Differential Transducer (LVDT).  
 

08 L2 CO5

c. Write a note on Piezoelectric Transducer. 
 

06 L2 CO5

                                                                           OR 
Q.10 a. Explain the various blocks involved in an electrical communication system.  

 
06 L2 CO5

b. Explain the working of the Potentiometric Resistive Transducer.  
 

08 L2 CO5

c. Differentiate between AM and FM. 
 

06 L2 CO5
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Simplify the following using Boolean Algebra.Simplify the following using Boolean Algebra.
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Write the symbol and truth table of the following gates :Write the symbol and truth table of the following gates :

iii) XOR         iii) XOR         
iv) NANDiv) NAND

                                                                      

working of Linear Variable Differential Transducer (working of Linear Variable Differential Transducer (

What is modulation? Explain the need for modulation. What is modulation? Explain the need for modulation. 

Write a note on Piezoelectric Transducer. 

OROR
Explain the various blocks involved in an electrical communication system. Explain the various blocks involved in an electrical communication system. 

Explain the working of the Potentiometric Resistive Transducer. Explain the working of the Potentiometric Resistive Transducer. 

Differentiate between AM and FM.Differentiate between AM and FM.

                                                                                                                                            

working of Linear Variable Differential Transducer (working of Linear Variable Differential Transducer (

Write the symbol and truth table of the following gates :Write the symbol and truth table of the following gates :

                                                                      Module Module 
What is modulation? Explain the need for modulation. What is modulation? Explain the need for modulation. 

Write a note on Piezoelectric Transducer. Write a note on Piezoelectric Transducer. 

                                                                                                                                                      
Explain the various blocks involved in an electrical communication system. Explain the various blocks involved in an electrical communication system. 

Explain the working of the Potentiometric Resistive Transducer. Explain the working of the Potentiometric Resistive Transducer. 

Differentiate between AM and FM.Differentiate between AM and FM.

                                                                                                                                            

LVDT). LVDT). 

Explain the various blocks involved in an electrical communication system. Explain the various blocks involved in an electrical communication system. 

Explain the working of the Potentiometric Resistive Transducer. Explain the working of the Potentiometric Resistive Transducer. 









 
 

              
            

First/Second Semester B.E./B.Tech. Degree Examination, June/July 2026 
Basics of Electrical Engineering     

 
Time: 3 hrs.                                                                                                Max. Marks: 100 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
2. M : Marks , L: Bloom’s level , C: Course outcomes.   

                     3. VTU Formula Hand Book is permitted.  
 

                  Module – 1 M L C 
Q.1 a. Define Absolute permittivity and relative permittivity. Mention the 

limitations of Ohm’s law                   
 

06 L1 CO1 

b. State and explain Kirchoff’s laws as applied to DC circuit. Are these laws 
applicable to AC circuits?         
 

06 L1 CO1 

c. In the network shown find the value of R and the current flowing through it.    
[Refer Fig.Q1(c)]. 

         
Fig.Q1(c) 

 

08 L2 CO1 

                                                                           OR 
Q.2 a. State Coulomb’s law and mention the factors affecting the capacitance of a 

parallel plate capacitor. 
06 L2 CO1 

b. Derive an expression for the energy stored in an electrostatic field.                               
 

06 L1 CO1 

c. In the network shown find the values of E1 and E2 such that the power 
dissipated in the 5  resistor is 125 watts and I2 = 2.5 A.  [Refer Fig.Q2(c)] 

 
Fig.Q2(c) 

 

08 L2 CO1 

                                                                      Module – 2  
Q.3 a. State Fleming’s right hand rule and Fleming’s left hand rule. Mention their 

applications. 
 

06 L2 CO2 

b. Define self-inductance and mutual inductance. Mention their units. Also 
deduce the relationship between selfinductance, mutual inductance and 
coefficient of coupling. 
 

06 L1 CO2 
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Q.3 c. A wire of length 50 cms moves at right angles to its length at 50 m/s in a 
uniform field of density 1 wb/m2determine the emf induced in the conductor 
when the direction of motion is (i) perpendicular to the field (ii) inclined at 
300to the direction of the field.  (iii) parallel to the field. 
 

08 L3 CO2 

                                                                           OR 
Q.4 a. Define Statically induced emf and Dynamically induced emf. Also state 

Lenz’s law. 
                                                  

06 L1 CO2 

b. Derive an expression for the energy stored in a magnetic field. 
                                                                                     

08 L1 CO2 

c. An air cored coil has 1000 turns with an inductance of 0.12H. two hundred 
turns are removed from the coil and a steel core is placed around the coil. 
Determine the new value of the inductance. Assume µr of steel as 75.  

06 L1 CO3 

                                                                      Module – 3  
Q.5 a. Define RMS value, Average value, Form factor and Peak factor of a 

sinusoidal wave. 
 

04 L2 CO3 

b. Show that the power in a series R- L circuit is VICOSØ and draw the 
waveforms of voltage, current and power. 
    

08 L3 CO3 

c. An emf whose instantaneous value is 100 sin(314t- /4) is applied to a 
circuit and the current flowing through it is 20 sin (314t-1.5708), find the 
values of the circuit elements.                                                                                              
 

08 L3 CO3 

                                                                               OR 
Q.6 a. Derive an expression for the power in a pure capacitor energized from AC 

voltage. Draw the  waveforms of voltage, current and power. 
                                                                                                                 

08 L2 CO3 

b. A current of 10 A flows in a circuit with a 300lag when the applied voltage is 
100V. Find (i) Resistance, reactance and Impedance (ii) Conductance, 
Susceptance and Admittance. 
 

06 L2 CO3 

c. A circuit consists of 20  resistance in series with an inductance of 0.05H.          
A supply of 230V, 50 Hz is given to the circuit.  Calculate 
(i) current               (ii) phase angle    (iii) power factor     (iv) real power   
(v) reactive power                                                     
 

06 L3 CO3 

                                                                      Module – 4  
Q.7 a. What are the advantages of 3Ø system over 1Ø system? 06 L2 CO3 

b. Deduce the relationship between phase and line values of voltages currents 
in 3Ø star connected system. 
            

08 L3 CO3 

c. Each of the two watt meters connected to measure the input power to a 3Ø 
circuit reads 20KW. What does each instrument read when the load power 
factor is 0.866 lag with the total power remaining unchanged.                             
 

06 L3 CO3 
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                                                                           OR 

Q.8 a. Briefly explain the generation of 3 phase voltages. 
 

05 L2 CO4 

b. With the help of a neat circuit and vector diagrams show that only two watt 
meters are sufficient to measure the 3Ø input power in a balanced star 
connected system. 
 

08 L2 CO4 

c. A 500V, 3 phase motor has an output of 37.3kw and operates at a power 
factor of 0.85 with an efficiency of 90%. Calculate the reading on each of the 
2 watt meters connected to measure the input power. 
 

07 L2 CO4 

                                                                      Module – 5  

Q.9 a. What is an electric shock? What are the precautions to be taken to prevent 
electric shock? 
 

06 L2 CO5 

b. Write short notes on Fuse and MCB. 
 

06 L3 CO5 

c. A consumer has a maximum demand of 300KW at 35% load factor. If the 
tariff is Rs 125/KW of maximum demand plus 15 paisa/KWh, calculate the 
overall cost/KWh.      
                                                                     

08 L2 CO5 

                                                                           OR 

Q.10 a. With a neat wiring diagram and truth table explain 2 way and 3 way control 
of lamps. 

06 L2 CO5 

b. What is Earthing? With a neat diagram explain pipe – earthing.
 

08 L2 CO5 

c. In a residential building, the following loads are connected. 
            (i)   Six lamps of 40 W each, switched on for 5 hours. 
            (ii)  Two fans of 60 W each, switched on for 12 hours. 
            (iii)  One 1000 W heater switched on for 2 hours. and 
            (iv)  One refrigerator of 250W working for 10 hours a day. 
If the cost of energy is Rs 6.50/unit what is the total cost of energy in the 
month of April. 
          

06 L2 CO5 
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With a neat wiring diagram and truth table explain 2 way and 3 way control With a neat wiring diagram and truth table explain 2 way and 3 way control 

What is Earthing? With a neat diagram explain pipe What is Earthing? With a neat diagram explain pipe 

residential building, the following loads are connected.residential building, the following loads are connected.
(i) (i)     Six lamps of 40 W each, switched on for 5 hours.Six lamps of 40 W each, switched on for 5 hours.

            (ii)  Two fans of 60 W each, switched on for 12 hours.(ii)  Two fans of 60 W each, switched on for 12 hours.
                        (iii) (iii) 
                        (iv)
If the cost of energy is Rs 6.50/unit what is the total cost of energy in the If the cost of energy is Rs 6.50/unit what is the total cost of energy in the 
month of Aprilmonth of April

With a neat wiring diagram and truth table explain 2 way and 3 way control With a neat wiring diagram and truth table explain 2 way and 3 way control 

earthingearthing..

residential building, the following loads are connected.residential building, the following loads are connected.
Six lamps of 40 W each, switched on for 5 hours.Six lamps of 40 W each, switched on for 5 hours.

(ii)  Two fans of 60 W each, switched on for 12 hours.(ii)  Two fans of 60 W each, switched on for 12 hours.
One 1000 W heater switched on for 2 hours. anOne 1000 W heater switched on for 2 hours. an

ne refrigerator of 250W working for 10 hours a day.ne refrigerator of 250W working for 10 hours a day.
If the cost of energy is Rs 6.50/unit what is the total cost of energy in the If the cost of energy is Rs 6.50/unit what is the total cost of energy in the 

                                                                   * * * * ** * * * *

                                                                 







 

              
            

First/Second Semester B.E./B.Tech. Degree Examination, June / July 2026 

Basic Electronics for EEE Stream    
 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                       2. M : Marks , L: Bloom’s level , C: Course outcomes.    
 

                  Module – 1 M L C 
Q.1 a. With a neat sketch of VI characteristics of PN junction diode, explain forward 

and reverse characteristics of it.  
07 L2 CO1

b. Determine the peak output voltage and current for the bridge rectifier having 
Vi = 30V  RL = 300 and the diode having voltage  of VF = 0.7 V.

06 L2 CO1

c. Explain Zener diode voltage Regulator with and without load. 07 L2 CO1
                                                                           OR 
Q.2 a. Discuss the different types of junction breakdown that can occur in a reverse 

biased diode and briefly explain its operation.  
06 L2 CO1

b. The Zener diode circuit shown in figure Q2(b) , has E = 20 V  R1 = 620  and  
zener diode V2 = 7.5 V calculate the diode current and power dissipation.  

 
Fig.Q 2 (b)  

06 L3 CO1

c. Describe the working of full wave rectifier, with a neat circuit diagram and 
necessary waveforms.  

08 L2 CO1

                                                                      Module – 2  
Q.3 a. Explain the output characteristics of a transistor in common Emitter 

configuration.  
06 L2 CO2

b. With a neat diagram, explain the construction working and characteristics of 
N – channel JFET.  

08 L2 CO2

c. Calculate IC & IE for a transistor that has  dc = 0.98 and IB = 100 A.  Also 
determine the value of dc  for the transistor. 

06 L3 CO2

                                                                           OR 
Q.4 a. Explain the enhancement type MOSFET along with the drain characteristics.  08 L2 CO3

b. Discuss the common Emitter input and output characteristics. 06 L2 CO3
c. Draw the DC Load line for transistor and identify Q points.  06 L2 CO3
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Courslevel , C: Course outcomes.   e outcomes.   

Module Module –– 1
With a neat sketch of VI characteristics of PWith a neat sketch of VI characteristics of P
and reverse characteristics of it. 
Determine the peak output voltage and current for the bridge Determine the peak output voltage and current for the bridge 

and the diode having voltage  of Vand the diode having voltage  of V
ener diode voltage Regulator with and without load. ener diode voltage Regulator with and without load. 

                                                                                                                                                      
Discuss the different types of junction breakdown that can occur in a reverse Discuss the different types of junction breakdown that can occur in a reverse 
biased diode and briefly explain its operation. biased diode and briefly explain its operation. 

ener diode circuit shown in figure ener diode circuit shown in figure 
zener diode Vzener diode V22 = 7.5 V calculate the diode current and power dissipation. = 7.5 V calculate the diode current and power dissipation. 

Fig.Q 2 (b) Fig.Q 2 (b) 
Describe the working of full wave rectifierDescribe the working of full wave rectifier

                                                                                                                                            
Explain the output characteristics of a transistor in common Emitter Explain the output characteristics of a transistor in common Emitter 

With a neat diagramWith a neat diagram
channel Jchannel JFFET. ET. 

& I

full question from each module.full question from each module.

N junction diode, explain forward N junction diode, explain forward 

Determine the peak output voltage and current for the bridge Determine the peak output voltage and current for the bridge rectifier having rectifier having 
and the diode having voltage  of Vand the diode having voltage  of VF = 0= 0

ener diode voltage Regulator with and without load. ener diode voltage Regulator with and without load. 

Discuss the different types of junction breakdown that can occur in a reverse Discuss the different types of junction breakdown that can occur in a reverse 
biased diode and briefly explain its operation. biased diode and briefly explain its operation. 

Q2(b) , Q2(b) , has E = 20 V  Rhas E = 20 V  R
= 7.5 V calculate the diode current and power dissipation. = 7.5 V calculate the diode current and power dissipation. 

Describe the working of full wave rectifierDescribe the working of full wave rectifier
necessary waveforms. necessary waveforms. 

                                                                                                                                            
Explain the output characteristics of a transistor in common Emitter Explain the output characteristics of a transistor in common Emitter 

,, with a neat circuit diagram and with a neat circuit diagram and 

– 2 2 
Explain the output characteristics of a transistor in common Emitter Explain the output characteristics of a transistor in common Emitter 

explain the construction working and explain the construction working and 

for a transistor that has  for a transistor that has  
dcdc  for the transistor.for the transistor.

                                                                                                                                                      
Explain the enhancement type MOSFET along with the drain characteristics. Explain the enhancement type MOSFET along with the drain characteristics. 
Discuss the common Emitter input and output characteristics. Discuss the common Emitter input and output characteristics. 
Draw the DC Load line for transistor and identify Q points. Draw the DC Load line for transistor and identify Q points. 
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Module – 3 
Q.5 a. Define the terms with respect to Op – Amp  

i) Slew rate 
ii) CMRR  
iii)SVRR  
iv) Common mode gain Acm  
v) Virtual ground  
vi) Offset voltage  
vii) Bandwidth  
 

07 L2 CO2

b. An inverting Amplifier shown in fig.Q.5 (b) below has a load resistor of       
50 K connected to its outputs.  If the input voltage is 0.5 V, find the load 
current, output voltage and input currents.  
 

 
 

Fig.Q 5 (b) 
 

06 L3 CO2

c. Explain the operation of an Op-Amp as inverting Amplifier with neat diagram 
and waveforms.  
 

07 L2 CO2

                                                                           OR 
Q.6 a. Explain how Op-Amp can be used as : 

i) Integrator  
ii) Voltage follower. 
 

08 L2 CO2

b. What is an Op-Amp? List the characteristics of an ideal Op – Amp. 
 

06 L2 CO2

c. With a neat block diagram explain the Operational Amplifier.  
 

06 L2 CO2

                                                                      Module – 4  
Q.7 a. State and prove DC - Morgan’s theorem using suitable Truth table.  

 
04 L2 CO4

b. i) Perform the following using 1’s complement 
     a) 1111 – 1011      b) 110011 – 100101  
 
ii)  Perform the following using 2’s complement
      a) 10111 -10011   b) 1101 – 1001  
 

08 L3 CO4

c. Design full circuit, write expression for sum and carry with suitable truth 
table.  
 

08 L2 CO4
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inverting Amplifier shown in fig.inverting Amplifier shown in fig.Q.5 (b)Q.5 (b)
connected to its outputs.  If the input voltage is 0.5 Vconnected to its outputs.  If the input voltage is 0.5 V

current, output voltage and input currents. current, output voltage and input currents. 

Perform the following using 1’s complement Perform the following using 1’s complement 
1011      b) 110011 

Amp as inverting Amplifier with neat diagram Amp as inverting Amplifier with neat diagram 

OR
Amp can be used as :Amp can be used as :

Amp? List the characteristics of an ideal Amp? List the characteristics of an ideal 

With a neat block diagram explain the With a neat block diagram explain the 

                                                                                                                                            
State and prove DState and prove DC C - Morgan’s theorem using suitable Truth table. 

below has a load resistor of below has a load resistor of 
connected to its outputs.  If the input voltage is 0.5 Vconnected to its outputs.  If the input voltage is 0.5 V, find the load find the load 

Fig.Q 5 (b)Fig.Q 5 (b)

Explain the operation of an Explain the operation of an OOpp

                                                                                                                                                      
Op-Amp can be used as :Amp can be used as :

i) Integrator 
ii) Voltage ii) Voltage follower.follower.

What is an What is an OO

With a neat block diagram explain the With a neat block diagram explain the 

Perform the following using 1’s complement Perform the following using 1’s complement 
1011      b) 110011 1011      b) 110011 

Amp as inverting Amplifier with neat diagram Amp as inverting Amplifier with neat diagram 

Amp? List the characteristics of an ideal Amp? List the characteristics of an ideal 

perational Amplifier. perational Amplifier. 

Module –– 4 
Morgan’s theorem using suitable Truth table. Morgan’s theorem using suitable Truth table. 

–

Perform the following using 2’s complementPerform the following using 2’s complement
10011   b) 1101 10011   b) 1101 

Design full circuit, write expression for sum and carry with suitable truth Design full circuit, write expression for sum and carry with suitable truth 

                                                                                                                                                    



BBEE103/203 

OR 
Q.8 a. Perform the following operations.  

i)    (ABCD)16 = (        )2   =  (     )8 
ii)   (IC00)16  =  (    )8 
iii)  (532.65)10  = (     )16 = (    )2 
iv) (B4D)16  =  (     )2 

v)   (7AF4)16  = (     )2 
vi)   (11010.01101)2 =  (      )16   

 

08 L3 CO4

b. Simplify the following using Boolean Algebra. 
i) Y = CBACBACBA  

ii) Y = CBACBACBACBA  

iii) Y = (A + B)  (A + )B   )BA(  

iv) Y = A  B  C   
 

08 L3 CO4

c. Write the symbol and truth table of the following gates : 
i)  AND          
ii) NOR         
iii) XOR          
iv) NAND  
 

04 L2 CO4

                                                                      Module – 5  
Q.9 a. What is modulation? Explain the need for modulation.  

 
06 L2 CO5

b. Explain the working of Linear Variable Differential Transducer (LVDT).  
 

08 L2 CO5

c. Write a note on Piezoelectric Transducer. 
 

06 L2 CO5

                                                                           OR 
Q.10 a. Explain the various blocks involved in an electrical communication system.  

 
06 L2 CO5

b. Explain the working of the Potentiometric Resistive Transducer.  
 

08 L2 CO5

c. Differentiate between AM and FM. 
 

06 L2 CO5
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Simplify the following using Boolean Algebra.Simplify the following using Boolean Algebra.

BBAACC

    )BBAA((

Write the symbol and truth table of the following gates :Write the symbol and truth table of the following gates :

iii) XOR         iii) XOR         
iv) NANDiv) NAND

                                                                      

working of Linear Variable Differential Transducer (working of Linear Variable Differential Transducer (

What is modulation? Explain the need for modulation. What is modulation? Explain the need for modulation. 

Write a note on Piezoelectric Transducer. 

OROR
Explain the various blocks involved in an electrical communication system. Explain the various blocks involved in an electrical communication system. 

Explain the working of the Potentiometric Resistive Transducer. Explain the working of the Potentiometric Resistive Transducer. 

Differentiate between AM and FM.Differentiate between AM and FM.

                                                                                                                                            

working of Linear Variable Differential Transducer (working of Linear Variable Differential Transducer (

Write the symbol and truth table of the following gates :Write the symbol and truth table of the following gates :

                                                                      Module Module 
What is modulation? Explain the need for modulation. What is modulation? Explain the need for modulation. 

Write a note on Piezoelectric Transducer. Write a note on Piezoelectric Transducer. 

                                                                                                                                                      
Explain the various blocks involved in an electrical communication system. Explain the various blocks involved in an electrical communication system. 

Explain the working of the Potentiometric Resistive Transducer. Explain the working of the Potentiometric Resistive Transducer. 

Differentiate between AM and FM.Differentiate between AM and FM.

                                                                                                                                            

LVDT). LVDT). 

Explain the various blocks involved in an electrical communication system. Explain the various blocks involved in an electrical communication system. 

Explain the working of the Potentiometric Resistive Transducer. Explain the working of the Potentiometric Resistive Transducer. 









      
                   

               

           

Third Semester B.E/B.Tech. Degree Examination, June/July 2026
Engineering Mathematics for EEE   

 

Time: 3 hrs.                                                                                                    Max. Marks:100 
 

      Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                       2. M : Marks , L: Bloom’s level , C: Course outcomes.    
                       3. Use of VTU mathematics handbook, statistical table handbook is permitted. 
 
 

      Module – 1 
 

M L C 

1 a. Solve : (4D4 – 8D3 – 7D2 + 11D + 6) y = 0.  
 

6 L3 CO1 

  

b. Solve : x
2

2

3)1x2cosh(y4
dx

yd
. 

 

7 L3 CO1 

 c. Solve : x2y  – 3xy  + 4y = (1 + x)2. 
 

7 L3 CO1 

                                                                               

OR 
 

2 a. Solve : (D2 + 3D + 2)y = 4 cos2x.
 

6 L3 CO1 

 b. Solve : (1 + x)2y  + (1 + x)y  + y = sin 2 [log (1 + x)]. 
 

7 L3 CO1 

 c. A voltage E e–at is applied at t = 0 to circuit of inductance L and resistance R. 

show that current at any time ‘t’ is L
Rt

ee
aLR

E at  given that the current is 

initially zero when t = 0. 
 

7 L3 CO1 

                                                                    
Module – 2 

 

3 a. 
 

Fit a straight line y = ax + b for the following data : 
 

x 1 3 4 6 8 9 11 14 
y  1 2 4 4 5 7 8 9 

 

 

6 L2 CO2 

 b. Fit a second degree parabola to the following data : 
 

x 1 1.5 2 2.5 3 3.5 4 
y  1.1 1.3 1.6 2 2.7 3.4 4.1 

 
 

 

7 L2 CO2 

 c. Ten students got the following percentage of marks in two subjects x and y 
compute their rank correlation coefficient.  
 

Marks in x 78 36 98 25 75 82 90 62 65 39 

Marks in y 84 51 91 60 68 62 86 58 53 47 
 

 

7 L3 CO2 
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        Module Module 

+ 11D + 6) y = 0. + 11D + 6) y = 0. 

22cosh(cosh(

yy – 3xy3xy

                                                                                                            

+ y = sin 2 [log (1 + x)].+ y = sin 2 [log (1 + x)].

at t = 0 to circuit of inductance L and rat t = 0 to circuit of inductance L and r

ee
aLaLRR

EE

                                                                                                                                      

Fit a straight line y = ax + b Fit a straight line y = ax + b for the following data :for the following data :

x 11
y 1

Fit a second degree parabola to the following data :Fit a second degree parabola to the following data :

Max. Marks:100Max. Marks:100

full question from each module.full question from each module.

, statistical table handbook, statistical table handbook

                                                                                                            

+ 3D + 2)y = 4 cos+ 3D + 2)y = 4 cos2x.

+ (1 + x)y+ (1 + x)y + y = sin 2 [log (1 + x)].+ y = sin 2 [log (1 + x)].

appliedapplied

show that current at any show that current at any 

initially zero when t = 0.initially zero when t = 0.

                                                                                                                                      

Fit a straight line y = ax + b Fit a straight line y = ax + b 

Ten students got the following percentage of markTen students got the following percentage of mark

at t = 0 to circuit of inductance L and rat t = 0 to circuit of inductance L and resistance R. esistance R. 

given that the given that the 

2

for the following data :for the following data :

88
44 5

Fit a second degree parabola to the following data :Fit a second degree parabola to the following data :

1.51.5
1.11.1 1.31.3

compute their rank correlation coefficient. compute their rank correlation coefficient. 

Marks in x

Marks in yMarks in y
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OR 
 

4 a. In a partially destroyed lab record, only the lines of regression of y on x and                 
x on y are available as 4x – 5y + 33 = 0 and 20x – 9y = 107 respectively 
calculate the coefficient of correlation between x and y.
 

6 L3 CO2 

b.  Obtain the lines of regression and hence find the coefficient of correlation for 
the data :  

x 1 2 3 4 5 6 7 
y  9 8 10 12 11 13 14 

 
 

 

7 L3 CO2

 c. Compute the rank correlation coefficient for the following data :  
 

 
 
 
 

 

x 68 64 75 50 64 80 75 40 55 64 
y  62 58 68 45 81 60 68 48 50 70 

7 L3 CO2 

 
Module – 3 

 

 

5 
 

a. Obtain the Fourier series of 
2

x
)x(f in 0 < x < 2 . Hence deduce that  

7

1

5

1

3

1
1

4
. 

 

6 L2 CO3 

 b. Find the Cosine half range series for f(x) = x(l – x), 0  x  l. 
 

7 L2 CO3 

 c. Obtain the Fourier series of y upto the second harmonics for the following 
data:  

x  45 90 135 180 225 270 315 360 
y 4.0 3.8 2.4 2.0 –1.5 0 2.8 3.4 

 

 

7 L3 CO3 

                                                                                  

OR 
 

6 a. Obtain the Fourier series to represent f(x) = x – x2 in –1 < x < 1. 
 

6 L2 CO3 

  
b.  
 

Obtain the sine half range series of 
1xin    x

x0in    x
)x(f

2
1

4
3

2
1

4
1

. 

 

7 L3 CO3 

 c. 
 

Express y as a Fourier series upto the third harmonics given the following 
values :  

x 0 1 2 3 4 5 
y 4 8 15 7 6 2 

 
 

 

7 L3 CO3 

 
Module – 4 

 

7 a. Find the Fourier transform of f(x) = e–|x|. 
 

6 L3 CO4 

 
b. If 

1|x|,0

1|x| ,x1
)x(f

2

 Find the Fourier transform of f(x) and hence find 

the value of 
0

3
dx

x

xsinxcosx
. 

 

7 L3 CO4 

 c. Find the Z-transform of sin(3n + 5). 7 L3 CO4 
2 of 3 

of regression of y on x and of regression of y on x and 
– 9y = 107 respectively 9y = 107 respectively 

calculate the coefficient of correlation between x and y.calculate the coefficient of correlation between x and y.

Obtain the lines of regression and hence find the coefficient of Obtain the lines of regression and hence find the coefficient of 

55
12 1111

Compute the rank correlation coefficient for the following data : Compute the rank correlation coefficient for the following data : 

5050 6464
68 4545

Obtain the Fourier series of Obtain the Fourier series of 

7

11

55

11

3

Find the Cosine half range series for f(x) = x(Find the Cosine half range series for f(x) = x(

Obtain the Fourier series of y upto the second haObtain the Fourier series of y upto the second harmonics for the following rmonics for the following 

270270
1.51.5

x ll..

OROR

Obtain the Fourier series to represent f(x) = x Obtain the Fourier series to represent f(x) = x 

Obtain the sine half range series of Obtain the sine half range series of ff

Express y as a Fourier series upto the third harmonics given the following Express y as a Fourier series upto the third harmonics given the following 

Obtain the Fourier series of y upto the second haObtain the Fourier series of y upto the second ha

135135
3.8 2.4

Compute the rank correlation coefficient for the following data : Compute the rank correlation coefficient for the following data : 

6464
50 7070

3

in 0 < x < 2in 0 < x < 2

Find the Cosine half range series for f(x) = x(Find the Cosine half range series for f(x) = x(

                                                                                                                                                                  

Obtain the Fourier series to represent f(x) = x Obtain the Fourier series to represent f(x) = x 

Obtain the sine half range series of Obtain the sine half range series of 

Express y as a Fourier series upto the third harmonics given the following Express y as a Fourier series upto the third harmonics given the following 
values : values : 

rmonics for the following rmonics for the following 

360
3.4

1 < x < 1.1 < x < 1.

in in    

00in in 

4

Express y as a Fourier series upto the third harmonics given the following Express y as a Fourier series upto the third harmonics given the following 

2 33
1515

transformtransform of f(x) = eof f(x) = e

||xx||

11|x

00

xxcosx

Find the Find the ZZ--transform of sin(3n + 5).transform of sin(3n + 5).
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                                                                                  OR 
8 a. Find the Fourier sine and cosine transforms of f(x) = e– x,  > 0. 

 
6 L2 CO4 

 b. 
Find the inverse Z-transform of 

)2z)(1z(

z
. 

 

7 L3 CO4 

 c. Solve by using Z-transform yn+2 – 4yn = 0, given that y0 = 0, y1 = 2. 
 

7 L3 CO4 

                                                                   
Module – 5 

 

9 a. A random variable X has the following probability function for various values 
of x  

x 0 1 2 3 4 5 6 7 
P(x) 0 K 2K 2K 3K K2 2K2 7K2 + k 

 

Find K, evaluate P(x < 6), P(x 6). 
 

6 L3 CO5 

 b. Derive mean and standard deviation of the binomial distribution.  
 

7 L3 CO5 

 c. In a certain factory turning out razor blades there is a small probability of 

1/500 for any blade to be defective the blades are supplied in packets of 10. 

Use Poisson distribution to calculate the approximate number of packets 

containing :  

i)  No defective  

ii)  One defective  

iii) Two defective blades in a consignment of 10000 packets.   

 

7 L3 CO5 

                                                                           
OR 

 
10 a. If x is normally distributed with mean 12 and S.D. 4, find the following : 

i) P(x  20)   ii) P(x  20). 
 

6 L3 CO5 

 b. In a sample of 500 men it was found that 60% of them had over weight. What 

can be infer about the proportion of people having over weight in the 

population. 

 

7 L3 CO5 

 c. A dice is thrown 264 times and the number appearing on the face (x) follows 
frequency distribution : 
 

x 1 2 3 4 5 6 
y 40 32 28 58 54 60 

 
Calculate the value of 2 (Chi square). 
 

7 L3 CO5 

* * * * * 
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Module Module 

A random variable X has the following probability function for various values A random variable X has the following probability function for various values 

2
2K2K

Find K, evaluate P(x < 6), P(x Find K, evaluate P(x < 6), P(x 

Derive mean and standard deviation of the binomial distribution. Derive mean and standard deviation of the binomial distribution. 

In a certain factory turning out razor blades there is a small probability In a certain factory turning out razor blades there is a small probability 

1/500 for any blade to be defective the blades are supplied in packets of 10. 1/500 for any blade to be defective the blades are supplied in packets of 10. 

PoissonPoisson

If x is normally distributed with mean 12 and S.D. 4, find the following : If x is normally distributed with mean 12 and S.D. 4, find the following : 

1/500 for any blade to be defective the blades are supplied in packets of 10. 1/500 for any blade to be defective the blades are supplied in packets of 10. 

approximate number of packets approximate number of packets 

Two defective blades in a consignment of 10000 packets.  Two defective blades in a consignment of 10000 packets.  

20).20).

In a sample of 500 men it was found thatIn a sample of 500 men it was found that

can be infer about the proportion of people having over weight in the can be infer about the proportion of people having over weight in the 

If x is normally distributed with mean 12 and S.D. 4, find the following : If x is normally distributed with mean 12 and S.D. 4, find the following : 

A random variable X has the following probability function for various values A random variable X has the following probability function for various values 

7
2K2K2 7K

Derive mean and standard deviation of the binomial distribution. Derive mean and standard deviation of the binomial distribution. 

In a certain factory turning out razor blades there is a small probability In a certain factory turning out razor blades there is a small probability 

1/500 for any blade to be defective the blades are supplied in packets of 10. 1/500 for any blade to be defective the blades are supplied in packets of 10. 

distribution to calculate distribution to calculate thethe

Two defective blades in a consignment of 10000 packets.  Two defective blades in a consignment of 10000 packets.  

                                                                                                                                                    

P(x 20) 20) 

In a sample of 500 men it was found thatIn a sample of 500 men it was found that

A dice is thrown 264 times and the number appearing on the face (x) follows A dice is thrown 264 times and the number appearing on the face (x) follows 

x
yy

If x is normally distributed with mean 12 and S.D. 4, find the following : If x is normally distributed with mean 12 and S.D. 4, find the following : 

60% of them had over weight. What 60% of them had over weight. What 

can be infer about the proportion of people having over weight in the can be infer about the proportion of people having over weight in the 

Calculate the value of Calculate the value of 
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Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
2. M : Marks , L: Bloom’s level , C: Course outcomes.   

 
                  Module – 1 M L C 

Q.1 a. Draw the circuits and explain the operation of  
i) Positive clamper   ii) Series clippers.  
 
 

8 L2 CO1 

b. Design a voltage divider bias circuit for the following specifications 

collector supply voltage = VCC
 
 = 15 Volts, Collector current  IC =  5 mA, 

VE  is 10% VCC collector emitter voltage = VCE = 7 Volts,  = 150,                    

VB.E = 0.7V. 

 

8 L3 CO1 

c. Write a note on Transistor Switching Circuits. 

 

4 L2 CO1 

                                                                           OR 
Q.2 a. Obtain expression for S S1 S11(ICO, IB.E) ) for voltage divider bias. 

 
 

10 L2 CO1 

b. For the circuit shown in Fig Q2(b) determine IC, VE and IB, VCE, VC, VB 
VBC. Assume  = 100. 

 
Fig Q2(b) 

Vcc = 15 V 
VBE = 0.7 

6 L3 CO1 

c. Explain the : 
i) Operating point      
ii) Load line analysis. 

 

4 L2 CO1 
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          BEE303 

Degree Examination, Degree Examination, 
Analog Electronic Circuits Analog Electronic Circuits 

                                                                                                                                                                        

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Course outcolevel , C: Course outco

Module Module –– 1
Draw the circuits and explain the operation of Draw the circuits and explain the operation of 
i) Positive clamper   ii) Series clippers. i) Positive clamper   ii) Series clippers. 

Design a voltage divider bias circuit for the following specifications Design a voltage divider bias circuit for the following specifications 

collector supply voltage = Vcollector supply voltage = V

CCCC collector emitter voltage = Vcollector emitter voltage = V

Write a note on Transistor Write a note on Transistor 

) for) for voltage divider bias.voltage divider bias.

For the circuit shown in Fig Q2(b) determine IFor the circuit shown in Fig Q2(b) determine I

S SS11

full question from each module.full question from each module.

Design a voltage divider bias circuit for the following specifications Design a voltage divider bias circuit for the following specifications 

= 15 Volts, Collector current  I= 15 Volts, Collector current  I

collector emitter voltage = Vcollector emitter voltage = V

Switching CircuitsSwitching Circuits

                                                                                                                                                      
SS1111

For the circuit shown in Fig Q2(b) determine IFor the circuit shown in Fig Q2(b) determine I
= 100.= 100.

voltage divider bias.

and Iand IBB, V, V

Operating point     Operating point     
Load line analysis.Load line analysis.
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                                                                      Module – 2  
Q.3 a. Define h-parameters and hence derive h-parameter model of a CE BJT. 

  
 

6 L2 CO2 

b. Explain the effect of various capacitors on frequency response. 
 
 

4 L2 CO2 

c. Derive the expressions for AV, Ai, Zi and Zo for CE fixed bias configuration 
using complete hybrid equivalent model.
 

10 L3 CO2 

                                                                           OR 
Q.4 a. State and explain Millers Theorem and its dual. 

 
 

8 L2 CO2 

b. Consider a single stage CE amplifier with Rs = 1K and RL 
Calculate Ai, Ri, Av Ais power gain and Ro if hie = 1.1,                                  
hre = 2.5 × 10-4  ,   hfe = 50, hoe  
 
 

6 L3 CO2 

c. Explain hybrid – Pi model and multistage frequency effects. 
 
 

6 L2 CO2 

                                                                      Module – 3  
Q.5 a. Draw and explain the two stage RC coupled CE-CE cascaded amplifier. 

 
 

6 L2 CO2 

b. Derive an expression for Rif (input resist) for a feedback amplifier 
employing current series feedback. 
 
 

10 L3 CO2 

c. What are the advantages of negative feedback in amplifiers? 
 
 

4 L2 CO2 

                                                                           OR 
Q.6 a. Determine the voltage gain, input and output impedance with feedback for 

voltage series having A = -100 Ri o 
 = -0.1. 

 
 

4 L3 CO2 

b. Derive the expression for input resistance for a voltage shunt feedback 
amplifier. 
 
 

10 L2 CO2 

c. With necessary equivalent diagram obtain the expression for Zin, AV, Zo for 
a Darlington emitter follower. 
 
 
 
 

6 L3 CO2 

2 of 3 

hybrid hybrid 

parameter model of a CE BJT.parameter model of a CE BJT.

Explain the effect of various capacitors on frequency response.Explain the effect of various capacitors on frequency response.

and Zand Zo for CE fixed bias configuration for CE fixed bias configuration 
using complete hybrid equivalent model.using complete hybrid equivalent model.

                                                                                                                                                      OROR
State and explain Millers Theorem and itsState and explain Millers Theorem and its

Consider a single stage Consider a single stage CCEE
, Ri, A, Av

,  ,  hhfefe = 50, h= 50, h

–

                                                                                                                                                      

Pi model and multistage frequency effects.

CE cascaded amplifier.CE cascaded amplifier.

(input resist) for a feedback amplifier (input resist) for a feedback amplifier 

What are the advantages of negative feedback in amplifiers?What are the advantages of negative feedback in amplifiers?

Determine the voltage gain, input and output impedance with feedback for Determine the voltage gain, input and output impedance with feedback for 
voltage series having A = voltage series having A = 

Derive the expression for input resistance for a voltage shunt feedback Derive the expression for input resistance for a voltage shunt feedback 

                                                                           

for CE fixed bias configuration for CE fixed bias configuration 

s = 1K and R= 1K and R
power gain and Rpower gain and R

Pi model and multistage frequency effects.Pi model and multistage frequency effects.

                                                                      Module Module 
Draw and explain the two stage RC coupled CEDraw and explain the two stage RC coupled CE

expression for Rexpression for R
employing current series feedback.employing current series feedback.

What are the advantages of negative feedback in amplifiers?What are the advantages of negative feedback in amplifiers?

Determine the voltage gain, input and output impedance with feedback for Determine the voltage gain, input and output impedance with feedback for 
voltage series having A = voltage series having A = 

CE cascaded amplifier.CE cascaded amplifier.

(input resist) for a feedback amplifier (input resist) for a feedback amplifier 

What are the advantages of negative feedback in amplifiers?What are the advantages of negative feedback in amplifiers?

Determine the voltage gain, input and output impedance with feedback for Determine the voltage gain, input and output impedance with feedback for 

Derive the expression for input resistance for a voltage shunt feedback Derive the expression for input resistance for a voltage shunt feedback 

With necessary equivalent diagram obtain the expression for ZWith necessary equivalent diagram obtain the expression for Z
a Darlington emitter follower.a Darlington emitter follower.
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                                                                      Module – 4  
Q.7 a. A, single ended Class A transformer coupled amplifier employs a transistor 

with Im = 1A Pd = 10W VCEO

maxim power that can be to a load. Determine that turns ratio of the output 

transformer. 

 

 

6 L2 CO3 

b. With the help of neat circuit diagram explain the operation of transistor 

Colpitt’s oscillator and derive the expression for the frequency of 

oscillation. 

 

10 L2 CO3 

c. Explain Cross over distortion. 
 

4 L2 CO3 

                                                                           OR 
Q.8 a. Explain the operation complementary symmetry Class B amplifier with a 

neat circuit diagram. 
 
 

6 L2 CO3 

b. A, single transistor amplifier with transformer coupled load produces 
harmonic amplitude in the output as, Bo = 1.5 mA, B1 = 120 mA,                   
B2 = 10 mA B3 = 4 mA B4= 2 mA  B5 = 1 mA.
 
 

4 L3 CO3 

c. Derive the expression for the frequency of a wien bridge oscillator and 
explain its operation with a neat circuit diagram. 
 
 

10 L2 CO3 

                                                                      Module – 5  
Q.9 a. A JFET has gm = 6mV at Vas = -1V, find IDSS of if pinch – off voltage            

VP = -2.5V. 
 
 

4 L3 CO5 

b. Draw and explain the construction n-channel D-MOSFET. 
 
 

10 L2 CO5 

c. Draw and explain a small signal low frequency model for JFET. 
 

6 L2 CO5 

                                                                           OR 
Q.10 a. With necessary equivalent circuit obtain the expression for AV Zin, Zo for a 

fixed biased JFET amplifier. 
 
 

10 L2 CO5 

b. List the difference between  
i) FET and BJT 

ii) JFET and MOSFET 
 

10 L2 CO5 

* * * * * 
3 of 3 

A, single ended Class A transformer coupled amplifier employs a transistor A, single ended Class A transformer coupled amplifier employs a transistor 

maxim power that can be to a load. Determine that maxim power that can be to a load. Determine that turns turns 

With the help of neat circuit diagram explain the operation of transistor With the help of neat circuit diagram explain the operation of transistor 

oscillator and derive the expression for the frequency of oscillator and derive the expression for the frequency of 

ross over distortion.ross over distortion.

                                                                                                                                                      
Explain the operation complementary Explain the operation complementary 
neat circuit diagram.neat circuit diagram.

A, single transistor amplifier with transformer coupled load produces A, single transistor amplifier with transformer coupled load produces A, single transistor amplifier with transformer coupled load produces A, single transistor amplifier with transformer coupled load produces 
= 1.5 mA, B= 1.5 mA, B

Derive the expression for the frequency of a wien bridge oscillator and Derive the expression for the frequency of a wien bridge oscillator and 
explain its operation with a neat circuit diagram.explain its operation with a neat circuit diagram.

                                                                      Module Module 
= 6mV at V= 6mV at Vasas = = -1V, find I1V, find I

Draw and explain the construction nDraw and explain the construction n

Draw and explain a small signal low frequency model for JFET.Draw and explain a small signal low frequency model for JFET.

With the help of neat circuit diagram explain the operation of transistor With the help of neat circuit diagram explain the operation of transistor 

oscillator and derive the expression for the frequency of oscillator and derive the expression for the frequency of 

symmetry Class B amplifier with a symmetry Class B amplifier with a 

A, single transistor amplifier with transformer coupled load produces A, single transistor amplifier with transformer coupled load produces 
harmonic amplitude in the output as, Bharmonic amplitude in the output as, B

= 2 mA  = 2 mA  

Derive the expression for the frequency of a wien bridge oscillator and Derive the expression for the frequency of a wien bridge oscillator and 
explain its operation with a neat circuit diagram.explain its operation with a neat circuit diagram.

                                                                                                                                            
JFET has gJFET has g
= -2.5V.2.5V.

Draw and explain the construction nDraw and explain the construction n

mA, mA, 

Derive the expression for the frequency of a wien bridge oscillator and Derive the expression for the frequency of a wien bridge oscillator and 

DSS of if pinch of if pinch 

channel Dchannel D

Draw and explain a small signal low frequency model for JFET.Draw and explain a small signal low frequency model for JFET.

                                                                                                                                                      
With necessary equivalent circuit obtain the expression for AWith necessary equivalent circuit obtain the expression for A
fixed biased JFET amplifier.fixed biased JFET amplifier.

List the difference between List the difference between 
FET and BJTFET and BJT
JFET JFET and MOSFETand MOSFET



 

 
 

              
            

Third Semester B.E./B.Tech. Degree Examination, June/July 2026 
Transformers and Generators     

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

 
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 

                     2. M : Marks , L: Bloom’s level , C: Course outcomes.    
 
 

                  Module – 1 M L C 
Q.1 a. Derive EMF equation of single phase transformer.  

 
 

6 L2 CO1 

b. Explain how to transfer equivalent circuit parameters from primary to 
secondary winding in a single phase transformer.  
 
 

6 L2 CO1 

c. With the help of phasor diagram explain the operation of practical 
transformer connected to upf, lagging pf and leading pf loads.  
 
 

8 L2 CO1 

                                                                           OR 
Q.2 a. With a neat circuit diagram explain the tests to be conducted to 

predetermine efficiency and regulation of a 1  transformer.  
 
 

8 L2 CO1 

b. 5 kVA, 500/250 V, 50 Hz single phase transformer gave the following 

readings: 

OC test 500 V 1A 50 W (HV side open) 

SC test 25 V 10 A 60 W (LV side open)  
 

Determine : 

i) Efficiency on full load 0.8 pf lagging

ii) Voltage regulation on full load 0.8 pf leading 

iii) Efficiency at 60% of full load, 0.8 pf lagging 

iv) Draw equivalent circuit parameters referred to primary and insert all 

the values in it. 

 

8 L3 CO1

c. Discuss the various losses occurring in a 1  transformer.  
 
 

4 L2 CO1 
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Degree Examination, Degree Examination, 
and Generatorand Generator

                                                                                                                                                                            

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing 
level , C: Course level , C: Course 

                                    Module Module 
Derive EMF equation of single phase transformDerive EMF equation of single phase transform

Explain how to transfer equivalent circuit parameters from primary to Explain how to transfer equivalent circuit parameters from primary to 
secondary winding in a single phase transformer. secondary winding in a single phase transformer. 

With the help of phasor diagram explain the operation of practical With the help of phasor diagram explain the operation of practical 
transformer connected to upf, lagging pf and leading pf loads. transformer connected to upf, lagging pf and leading pf loads. 

5 kVA, 500/250 V, 50 Hz single phase transformer gave the following 5 kVA, 500/250 V, 50 Hz single phase transformer gave the following 

OC test 500 V 1A 50 W (HV side open)OC test 500 V 1A 50 W (HV side open)

SC test 25 V 10 A 60 W (LV side open) SC test 25 V 10 A 60 W (LV side open) 

Efficiency on full load 0.8 pf laggingEfficiency on full load 0.8 pf lagging

With the help of phasor diagram explain the operation of practical 
transformer connected to upf, lagging pf and leading pf loads. transformer connected to upf, lagging pf and leading pf loads. 

diagram explain the tests to be conducted to diagram explain the tests to be conducted to 
predetermine efficiency and regulation of a 1 transformer. transformer. 

Voltage regulation on full load 0.8 pf leading Voltage regulation on full load 0.8 pf leading 

Efficiency at 60% of full load, 0.8 pf laggingEfficiency at 60% of full load, 0.8 pf lagging

5 kVA, 500/250 V, 50 Hz single phase transformer gave the following 5 kVA, 500/250 V, 50 Hz single phase transformer gave the following 

OC test 500 V 1A 50 W (HV side open)OC test 500 V 1A 50 W (HV side open)

SC test 25 V 10 A 60 W (LV side open) SC test 25 V 10 A 60 W (LV side open) 

Determine :Determine :

                                                                                                                                                                            Max. Marks: 100

full question from each module.full question from each module.

Explain how to transfer equivalent circuit parameters from primary to Explain how to transfer equivalent circuit parameters from primary to 
secondary winding in a single phase transformer. secondary winding in a single phase transformer. 

With the help of phasor diagram explain the operation of practical With the help of phasor diagram explain the operation of practical 
transformer connected to upf, lagging pf and leading pf loads. transformer connected to upf, lagging pf and leading pf loads. 

                                                                                                                                                      
diagram explain the tests to be conducted to diagram explain the tests to be conducted to 

predetermine efficiency and regulation of a 1predetermine efficiency and regulation of a 1

5 kVA, 500/250 V, 50 Hz single phase transformer gave the following 5 kVA, 500/250 V, 50 Hz single phase transformer gave the following 

Efficiency on full load 0.8 pf laggingEfficiency on full load 0.8 pf lagging

diagram explain the tests to be conducted to diagram explain the tests to be conducted to 

Voltage regulation on full load 0.8 pf leading Voltage regulation on full load 0.8 pf leading 

Efficiency at 60% of full load, 0.8 pf laggingEfficiency at 60% of full load, 0.8 pf lagging

Draw equivalent circuit parameters Draw equivalent circuit parameters 

Discuss the various losses occurring in a 1Discuss the various losses occurring in a 1



BEE304 
 
 

                                                                      Module – 2  
Q.3 a. With a neat sketch, explain the constructional features of 3  transformers.  

 
 

6 L2 CO2 

b. Discuss the 3  transformer connections. Explain any 2 type of connection 
with diagram.  
 
 

8 L2 CO2 

c. Enumerate the advantages of 3  transformer over single phase 
transformers.  
 
 

6 L2 CO2 

                                                                           OR 
Q.4 a. Why parallel operation of 2 or more transformers needed? Mention the 

necessary conditions to be satisfied for parallel operation.  
 
 

6 L2 CO2 

b. Derive expression for load sharing between 2 transformers having un equal 
voltage ratio’s connected in parallel. 
 
 

6 L3 CO2 

c. A 20 kVA, 2300/230V, 2 winding transformer is to be used as an 

autotransformer, with constant source voltage of 2300 V at full load upf, 

calculate the power output, power transformed and power conducted, if the 

 of the 2 winding transformer at 0.6 pf is 96%, find the auto transformer 

efficiency at the same power factor.   

 

8 L4 CO2 

                                                                      Module – 3  
Q.5 a. What is armature reaction? What are their effects, briefly explain.  

 
 

6 L2 CO3 

b. What are the causes for harmonics in synchronous generators? Explain the 
methods of elimination of harmonics.  
 
 

8 L3 CO3 

c. With a neat sketch explain the equivalent circuit of synchronous generators.  
 
 

6 L2 CO3 

                                                                           OR 
Q.6 a. With the help of neat sketches, explain how the voltage regulation can be 

determined using EMF method from OC and SC test results.  
 
 

10 L2 CO3 

2 of 3 

sketch, explain the constructional features of 3sketch, explain the constructional features of 3

transformer connections. Explain any 2 type of connection transformer connections. Explain any 2 type of connection 

Enumerate the advantages of 3Enumerate the advantages of 3 transformer over single phase transformer over single phase 

                                                                                                                                                      
Why parallel operation of 2 or more transformers needed? Mention the Why parallel operation of 2 or more transformers needed? Mention the 
necessary conditions to be satisfied for parallel operation. necessary conditions to be satisfied for parallel operation. 

Derive expression for load sharing between 2 transformers having un equal Derive expression for load sharing between 2 transformers having un equal 
voltage ratio’s connected in voltage ratio’s connected in 

A 20 kVA, 2300/230V, 2 winding transformer is to be used as an A 20 kVA, 2300/230V, 2 winding transformer is to be used as an A 20 kVA, 2300/230V, 2 winding transformer is to be used as an 

autotransformer, with constant source voltage of 2300 V at full load upf, autotransformer, with constant source voltage of 2300 V at full load upf, 

calculate the power output, power transformed and power conducted, if the calculate the power output, power transformed and power conducted, if the 

of the 2 winding transformer at 0.6 pf is 96%, find the auto transformer of the 2 winding transformer at 0.6 pf is 96%, find the auto transformer 

                                                                                                                                            Module Module 
What is armature reaction? What are their effects, briefly explain. What is armature reaction? What are their effects, briefly explain. 

ses for harmonises for harmoni
methods of elimination of harmonics. methods of elimination of harmonics. 

With a neat sketch explain the equivalent circuit of synchronous generators. With a neat sketch explain the equivalent circuit of synchronous generators. 

transformer connections. Explain any 2 type of connection transformer connections. Explain any 2 type of connection 

transformer over single phase transformer over single phase 

Why parallel operation of 2 or more transformers needed? Mention the Why parallel operation of 2 or more transformers needed? Mention the 
necessary conditions to be satisfied for parallel operation. necessary conditions to be satisfied for parallel operation. 

Derive expression for load sharing between 2 transformers having un equal Derive expression for load sharing between 2 transformers having un equal 

A 20 kVA, 2300/230V, 2 winding transformer is to be used as an A 20 kVA, 2300/230V, 2 winding transformer is to be used as an 

autotransformer, with constant source voltage of 2300 V at full load upf, autotransformer, with constant source voltage of 2300 V at full load upf, 

calculate the power output, power transformed and power conducted, if the calculate the power output, power transformed and power conducted, if the 

of the 2 winding transformer at 0.6 pf is 96%, find the auto transformer of the 2 winding transformer at 0.6 pf is 96%, find the auto transformer 

efficiency at the same power factor.  efficiency at the same power factor.  

                                                                                                                                            
What is armature reaction? What are their effects, briefly explain. What is armature reaction? What are their effects, briefly explain. 

What are the cWhat are the c
methods of elimination of harmonics. methods of elimination of harmonics. 

A 20 kVA, 2300/230V, 2 winding transformer is to be used as an 

autotransformer, with constant source voltage of 2300 V at full load upf, autotransformer, with constant source voltage of 2300 V at full load upf, 

calculate the power output, power transformed and power conducted, if the calculate the power output, power transformed and power conducted, if the 

of the 2 winding transformer at 0.6 pf is 96%, find the auto transformer of the 2 winding transformer at 0.6 pf is 96%, find the auto transformer 

What is armature reaction? What are their effects, briefly explain. What is armature reaction? What are their effects, briefly explain. 

s in synchronous generators? Explain the s in synchronous generators? Explain the 

With a neat sketch explain the equivalent circuit of synchronous generators. With a neat sketch explain the equivalent circuit of synchronous generators. 

                                                                                                                                                      
With the help of neat sketches, explain how the voltage regulation can be With the help of neat sketches, explain how the voltage regulation can be 
determined using EMF method from OC and SC test results. determined using EMF method from OC and SC test results. 
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b. The OC and SC test results for a 3  Y-connected 1000 kVA, 1905 V, 50 Hz 
alternator are  

Voc (line) 760 1500 1700 1905 2300 2600 
Isc (A) - - - 335 - - 
If (A) 10 20 25 30 40 50 

 
Ra = 0.2 /ph. Find its full load regulation at 0.85 lagging by MMF 
method.  
 
 

10 L4 CO3 

                                                                      Module – 4  
Q.7 a. With a neat sketch explain two reaction theory.  

 
 

8 L2 CO4 

b. What are the conditions to be satisfied when 2 alternators are connected in 
parallel?  
 
 

6 L2 CO4 

c. Explain reluctance power and effects of saliency.  
 
 

6 L2 CO4 

                                                                           OR 
Q.8 a. With a neat phasor diagram, derive expression for the power output of a 

salient pole alternator. Draw the variation of power v/s load angle . 
 
 

10 L2 CO4 

b. Explain capability curve of alternator. 
 
 

6 L2 CO4 

c. What is hunting in synchronous generator? Explain.  
 
 

4 L2 CO4 

                                                                      Module – 5  
Q.9 a. With a neat block diagram, explain wind energy conversion system. 

 
 

8 L2 CO5 

b. With a neat sketch, explain horizontal axis WECS. 
 
 

6 L3 CO5

c. Enumerate advantages and disadvantages of WECS.  
 
 

6 L2 CO5

                                                                           OR 
Q.10 a. Explain the basic components of solar cell, with a neat sketch.  

 
 

6 L2 CO5 

b. With a neat sketch, explain grid tied solar pv generation system.  
 
 

8 L3 CO5 

c. List the advantages and disadvantages of solar pv generation.  
 

6 L2 CO5 

* * * * * 
3 of 3 

                                                                                                                                                      

connected 1000 kVA, 1905 V, 50 Hz connected 1000 kVA, 1905 V, 50 Hz 

23002300 26002600
-

4040

/ph. Find its full load regulation at 0.85 lagging by MMF /ph. Find its full load regulation at 0.85 lagging by MMF 

Module Module –
reaction theory. reaction theory. 

What are the conditions to be satisfied when 2 alternators are connected in What are the conditions to be satisfied when 2 alternators are connected in 

Explain reluctance power and effects of saliency. Explain reluctance power and effects of saliency. 

With a neat phasor diagram, derive expression for the power output of a With a neat phasor diagram, derive expression for the power output of a 
salient pole alternator. Draw the variation of power v/s load angle 
With a neat phasor diagram, derive expression for the power output of a With a neat phasor diagram, derive expression for the power output of a 
salient pole alternator. Draw the variation of power v/s load angle salient pole alternator. Draw the variation of power v/s load angle 

What is hunting in synchronous generator? Explain. What is hunting in synchronous generator? Explain. 

                                                                                                                                            Module Module 
With a neat block diagram, explain wind energy conversion system. With a neat block diagram, explain wind energy conversion system. 

explain horizontal axis WECS.explain horizontal axis WECS.

Enumerate advantages and disadvantages of WECS. Enumerate advantages and disadvantages of WECS. 

OROR

/ph. Find its full load regulation at 0.85 lagging by MMF /ph. Find its full load regulation at 0.85 lagging by MMF 

What are the conditions to be satisfied when 2 alternators are connected in What are the conditions to be satisfied when 2 alternators are connected in 

Explain reluctance power and effects of saliency. Explain reluctance power and effects of saliency. 

With a neat phasor diagram, derive expression for the power output of a With a neat phasor diagram, derive expression for the power output of a 
salient pole alternator. Draw the variation of power v/s load angle salient pole alternator. Draw the variation of power v/s load angle 

Explain capability curve of alternator.Explain capability curve of alternator.

What is hunting in synchronous generator? Explain. What is hunting in synchronous generator? Explain. 

                                                                                                                                            
With a neat block diagram, explain wind energy conversion system. With a neat block diagram, explain wind energy conversion system. 

With a neat sketch,With a neat sketch,

With a neat sketch, explain grid tied solar pv generation system. With a neat sketch, explain grid tied solar pv generation system. 

With a neat block diagram, explain wind energy conversion system. With a neat block diagram, explain wind energy conversion system. 

explain horizontal axis WECS.explain horizontal axis WECS.

Enumerate advantages and disadvantages of WECS. Enumerate advantages and disadvantages of WECS. 

                                                                                                                                                      
Explain the basic components of solar cell, with a neat sketch. Explain the basic components of solar cell, with a neat sketch. 

List the advantages and disadvantages of solar pv generation. List the advantages and disadvantages of solar pv generation. 



















      
                   

               

           

Fourth Semester B.E/B.Tech. Degree Examination, June/July 2026
Microcontrollers  

 

Time: 3 hrs.                                                                                                    Max. Marks:100 
 

      Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                       2. M : Marks , L: Bloom’s level , C: Course outcomes.    
 
 

      Module – 1 
 

M L C 

1 a. Draw and explain the architecture of 8051 Microcontroller.  
 

8 L2 CO1 

b. Explain the internal RAM memory organization of 8051 Microcontroller. 
 

6 L2 CO1

 c. Explain with the help of neat diagram how to interface external ROM memory 
to 8051 Microcontroller. 
 

6 L2 CO1 

                                                                              OR 
2 a. List and explain the various types of special function registers of 8051 

Microcontroller. 
 

8 L3 CO1 

 b. Explain functions of the following pins of 8051 Microcontroller :  

i) EA     ii) ALE    iii) PSEN     iv) RST. 
 

8 L1 CO1 

 c. Explain the concept of stack memory with necessary instructions. 
 

4 L2 CO1 

                                                                    
Module – 2 

 

3 a.  
 

Write an assembly language program to realize NOR operation.  
 

6 L3 CO2

 b.  
 

Write a program to copy a block of 10 bytes of data from RAM locations 
starting at 35 H to RAM locations starting at 60 H. 
 

6 L3 CO2 

 c. Explain the arithmetic instructions of 8051 Microcontroller with examples. 
 

8 L2 CO2 

                                                                         OR 
4 a. Write a program that finds the number of 1’s in a given byte. 

 
6 L3 CO2 

 b.  Write an assembly language program for finding largest number in an array.  6 L3 CO2 

 c. Explain the following instructions with examples :  
i)  DJNZ  R2, BACK 
ii)  JNB bit, target  
iii) DA A 
iv)  SWAP  A. 
 

8 L2 CO2 
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Degree Examination, Degree Examination, 
Microcontrollers Microcontrollers 

Time: 3 hrs.                                                                                        Time: 3 hrs.                                                                                        

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing 
. M : Marks , L: Bloom’s level , C: Course outcomes.   . M : Marks , L: Bloom’s level , C: Course outcomes.   

        Module Module 

Draw and explain the architecture of 8051 MiDraw and explain the architecture of 8051 Mi

Explain the internal RAM memory organization of 8051 Microcontroller.Explain the internal RAM memory organization of 8051 Microcontroller.

Explain with the help of neat diagram how to interface external ROM memory Explain with the help of neat diagram how to interface external ROM memory 
to 8051 Microcontroller.to 8051 Microcontroller.

                                                                                                  
List and explain the various List and explain the various 
Microcontroller.

of special function registers of 8051 of special function registers of 8051 

Explain functions of the following pins of 8051 Microcontroller : Explain functions of the following pins of 8051 Microcontroller : 

stack memory with necessary instructionsstack memory with necessary instructions

Module Module 

guage program to realize NOR operation. guage program to realize NOR operation. 

Write a program to copy a block of 10 bytes of data from RAM locations Write a program to copy a block of 10 bytes of data from RAM locations 
starting at 35 H to RAM locations starting at 60 H.starting at 35 H to RAM locations starting at 60 H.

Explain the arithmetic instructions of 8051 Microcontroller Explain the arithmetic instructions of 8051 Microcontroller 

                                                                                                                                                  
Write a program that finds the number of 1’s in a given byte.Write a program that finds the number of 1’s in a given byte.

            Max. Mar            Max. Mar

full question from each module.full question from each module.

crocontroller. crocontroller. 

Explain the internal RAM memory organization of 8051 Microcontroller.Explain the internal RAM memory organization of 8051 Microcontroller.

Explain with the help of neat diagram how to interface external ROM memory Explain with the help of neat diagram how to interface external ROM memory 

                                                 OROR
typestypes of special function registers of 8051 of special function registers of 8051 

Explain functions of the following pins of 8051 Microcontroller : Explain functions of the following pins of 8051 Microcontroller : 

PSENPSEN         

Explain the concept Explain the concept ofof stack memory with necessary instructionsstack memory with necessary instructions

                                                                   

Write an assembly lanWrite an assembly lan

Write a program to copy a block of 10 bytes of data from RAM locations Write a program to copy a block of 10 bytes of data from RAM locations 
starting at 35 H to RAM locations starting at 60 H.starting at 35 H to RAM locations starting at 60 H.

Explain the arithmetic instructions of 8051 Microcontroller Explain the arithmetic instructions of 8051 Microcontroller 

stack memory with necessary instructionsstack memory with necessary instructions.

guage program to realize NOR operation. guage program to realize NOR operation. 

Write a program to copy a block of 10 bytes of data from RAM locations Write a program to copy a block of 10 bytes of data from RAM locations 
starting at 35 H to RAM locations starting at 60 H.starting at 35 H to RAM locations starting at 60 H.

Explain the arithmetic instructions of 8051 Microcontroller Explain the arithmetic instructions of 8051 Microcontroller 

                                                                                                                                                  OROR
Write a program that finds the number of 1’s in a given byte.Write a program that finds the number of 1’s in a given byte.

Write an assembly language program for finding largest number in an arWrite an assembly language program for finding largest number in an ar

Explain the following instructions with examples : Explain the following instructions with examples : 
R2, BACKR2, BACK

JNB bit, target JNB bit, target 

A.
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Module – 3 

 
5 a. Explain the bit structure of TCON register.  

 
8 L1 CO3 

 b. Write an 8051C program to toggle all bits of port P2 and P3 continuously with 
200 ms delay. Use the inverting operator.   
 

6 L3 CO3 

 c. Write 8051C program to create a square wave of 50% duty cycle on P1.5 bit. 
Use Timer 0, Mode 1.  
 
 

6 L3 CO3 

OR
6 a.  

 
Write a 8051C program to send out the value 44H serially one bit at a time via 
P2.0. The MSB should go out first. 
 

6 L3 CO3 

 b.  
 

Explain Mode -1 programming of 8051 timer. Describe the different steps to 
program in Mode - 1. 
 

8 L2 CO3 

 c. Write an 8051C program to convert packed BCD OX29 to ASCII and display 
the bytes on P1 and P2. 
 

6 L3 CO4 

 
 

Module – 4 
 

7 a. Explain the bit contents of SCON register.  
 

6 L1 CO4 

 b. Write an 8051C program to transfer the letter ‘Y’ serially at 4800 band 
continuously. Use 8 bit data, 1 stop bit. 
 

6 L3 CO4 

 c. Explain the six interrupts in the 8051 Microcontroller by using interrupt vector 
table. 
 
 

8 L2 CO4 

                                                                                  OR 
8 a. Explain the serial communication modes 0 and 1 of 8051 Microcontroller. 

 
8 L2 CO4 

 b. Explain the connection diagram of MAX232 chip to 8051 Microcontroller. 
 

6 L2 CO4 

 c. Write a 8051C program that continuously gets a single bit of data from P1.7 
and sends it to P1.0, while simultaneously creating a square wave of 200 s 
period on P2.5. Use timer 0 to create the square wave.                                    
Assume XTAL = 11.0592 MHz.  
 
 

6 L4 CO4 
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toggle all bits of port P2 and P3 continuously with toggle all bits of port P2 and P3 continuously with 
200 ms delay. Use the inverting operator.  200 ms delay. Use the inverting operator.  

Write 8051C program to create a Write 8051C program to create a squaresquare

programprogram to send out the value 44H serially one bit at a time via to send out the value 44H serially one bit at a time via 
P2.0. The MSB should go out first.P2.0. The MSB should go out first.

Explain Mode Explain Mode --1 1 programming
program in Modeprogram in Mode

Write an 8051C program to convert packed BCD OX29 to ASCII and display 

                                                                                                              

Explain the bit contents of SCON register. Explain the bit contents of SCON register. 

Write an 8051C program to convert packed BCD OX29 to ASCII and display Write an 8051C program to convert packed BCD OX29 to ASCII and display 

Module Module –– 44

Write an 8051C program to trWrite an 8051C program to transfer the letter ‘Y’ serially at 4800 band ansfer the letter ‘Y’ serially at 4800 band 
continuously. Use 8 bit data, 1 stop continuously. Use 8 bit data, 1 stop bit.bit.

Explain the six interrupts in the 8051 Microcontroller by using interrupt vector Explain the six interrupts in the 8051 Microcontroller by using interrupt vector 

Explain the serial communication modes 0 and 1 of 8051 Microcontroller.Explain the serial communication modes 0 and 1 of 8051 Microcontroller.

Explain the bit contents of SCON register. Explain the bit contents of SCON register. 

toggle all bits of port P2 and P3 continuously with toggle all bits of port P2 and P3 continuously with 

wave of 50% duty cycle on P1.5 bit. wave of 50% duty cycle on P1.5 bit. 

to send out the value 44H serially one bit at a time via to send out the value 44H serially one bit at a time via 

of 8051 timer. Describe the different stof 8051 timer. Describe the different st

Write an 8051C program to convert packed BCD OX29 to ASCII and display Write an 8051C program to convert packed BCD OX29 to ASCII and display 

Write an 8051C program to trWrite an 8051C program to tr
continuously. Use 8 bit data, 1 stop continuously. Use 8 bit data, 1 stop 

Explain the six interrupts in the 8051 Microcontroller by using interrupt vector Explain the six interrupts in the 8051 Microcontroller by using interrupt vector 
table.table.

Write an 8051C program to convert packed BCD OX29 to ASCII and display 

ansfer the letter ‘Y’ serially at 4800 band ansfer the letter ‘Y’ serially at 4800 band 

Explain the six interrupts in the 8051 Microcontroller by using interrupt vector Explain the six interrupts in the 8051 Microcontroller by using interrupt vector 

                                                      OROR
Explain the serial communication modes 0 and 1 of 8051 Microcontroller.Explain the serial communication modes 0 and 1 of 8051 Microcontroller.

Explain the connection diagram of MAX232 chip to 8051 Microcontroller.Explain the connection diagram of MAX232 chip to 8051 Microcontroller.

Write a 8051C program that continuously gets a Write a 8051C program that continuously gets a 
1.0, while simultaneously creating a 1.0, while simultaneously creating a 

period on P2.5. Use timer 0 to create the square wave. period on P2.5. Use timer 0 to create the square wave. 
Assume XTAL = 11.0592 MHz. Assume XTAL = 11.0592 MHz. 
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Module – 5 
 
9 a. Write 8051C program to rotate stepper motor in anti clockwise direction. 

 
6 L3 CO5 

b. Explain the interfacing of LCD to 8051 Microcontroller. 
 

8 L2 CO5

 c. Draw the interfacing diagram between 8051 Microcontroller and keyboard and 
explain. 
 
 

6 L2 CO5 

OR
10 a. Explain the steps to program the ADC 0808 along with timing diagram.  

 
8 L2 CO5 

 b. Explain the interfacing of 8051 Microcontroller with DC motor through opto 
isolator.  
 

6 L2 CO5 

 c. Explain the pin diagram of 8255 chip. 
 
 

6 L1 CO5 

* * * * * 
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Module Module – 55

Write 8051C program to rotate stepper motor in antiWrite 8051C program to rotate stepper motor in anti

to 8051 Microcontroller.to 8051 Microcontroller.

terfacing diagram between 8051 Microcontroller and keyboard and terfacing diagram between 8051 Microcontroller and keyboard and 

Explain the steps to program the ADC 0808 along with timing diagram. Explain the steps to program the ADC 0808 along with timing diagram. 

Explain the interfacing of 8051 Microcontroller with DC motor through optoExplain the interfacing of 8051 Microcontroller with DC motor through opto

Explain the pin diagram of 8255 chip.Explain the pin diagram of 8255 chip.

clockwise direction.clockwise direction.

terfacing diagram between 8051 Microcontroller and keyboard and terfacing diagram between 8051 Microcontroller and keyboard and 

Explain the steps to program the ADC 0808 along with timing diagram. Explain the steps to program the ADC 0808 along with timing diagram. 

Explain the interfacing of 8051 Microcontroller with DC motor through optoExplain the interfacing of 8051 Microcontroller with DC motor through opto

Explain the pin diagram of 8255 chip.Explain the pin diagram of 8255 chip.



















































































 

              
            

Seventh Semester B.E./B.Tech. Degree Examination, June/July 2026 
Switch Gear and Protection 

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
2. M : Marks , L: Bloom’s level , C: Course outcomes.   

 
                  Module – 1 M L C 

Q.1 a. List and explain the essential qualities of a protective relay. 
 

6 L2 CO1 

b. Derive an expression for torque produced by an Induction Relay. 
 

8 L2 CO1 

c. List the merits and demerits of static relay. 
 

6 L2 CO1 

                                                                           OR 
Q.2 a. Discuss various zones of protection for a modern power system. 

 
5 L2 CO1 

b. Write a short not on Automatic Reclosure.
 

5 L2 CO1 

c. Define the following terms :  
i) Relay     ii) Operating force    iii) Pick up level    
iv) Reset   v) Current setting. 
 

10 L1 CO1 

Module – 2 
Q.3 a. Discuss a protection scheme for parallel feeder. 

 
6 L2 CO2 

b. Distinguish between Earth Fault Relay and Over Current Relay.  
 

6 L2 CO2 

c. Explain 3 stepped distance protection of transmission line. 8 L2 CO2 

                                                                           OR 
Q.4 a. Discuss a protective scheme for ring main feeders. 

 
6 L2 CO2 

b. With a neat block diagram, explain the microprocessor based impedance 
relay.  
 

8 L2 CO2 

c. With a neat block diagram, explain the static inverse time overcurrent relay. 
 

6 L2 CO2 

                                                                      Module – 3  
Q.5 a. With a neat sketch, discuss the phase comparison scheme for carrier current 

protection. 
 

7 L2 CO3 

b. With Schematic diagrams, explain balanced (opposed) voltage differential 
protection. 
 

7 L2 CO3 

c. With a neat diagram, explain the working of Buchholz Relay. 
 

6 L2 CO3 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Course outlevel , C: Course outcomes.   

Module Module –– 1
List and explain the essential qualities of a protective relay.List and explain the essential qualities of a protective relay.

Derive an expression for torque produced by an Induction Relay.Derive an expression for torque produced by an Induction Relay.

List the merits and demerits of static List the merits and demerits of static 

                                                                                                                                                      
Discuss various zones of protection for a modern power system.Discuss various zones of protection for a modern power system.

Write a short not on Automatic Write a short not on Automatic 

Define the following terms : Define the following terms : 
i) Relay     ii) Operating force    iii) Pick up level   i) Relay     ii) Operating force    iii) Pick up level   
iv) Reset   v) Current setting.

parallel feeder.parallel feeder.

Fault Relay and and Over Current RelayOver Current Relay

Explain 3 stepped distance protection of transmission line.Explain 3 stepped distance protection of transmission line.

                                                                                                                                                      OROR
Discuss a protective scheme for ring main feeders.Discuss a protective scheme for ring main feeders.

With a neat block diagram, explain the microprocessor based impedance With a neat block diagram, explain the microprocessor based impedance 

With a neat block diagram, explain the static inverse time overcurrent relay.With a neat block diagram, explain the static inverse time overcurrent relay.

                                                                                                                                            

full question from each module.full question from each module.

Derive an expression for torque produced by an Induction Relay.Derive an expression for torque produced by an Induction Relay.

Discuss various zones of protection for a modern power system.Discuss various zones of protection for a modern power system.

Reclosure.

i) Relay     ii) Operating force    iii) Pick up level   i) Relay     ii) Operating force    iii) Pick up level   

Discuss a protection scheme for Discuss a protection scheme for 

Distinguish between Earth Distinguish between Earth 

Explain 3 stepped distance protection of transmission line.Explain 3 stepped distance protection of transmission line.

                                                                                                                                                      
Discuss a protective scheme for ring main feeders.Discuss a protective scheme for ring main feeders.

With a neat block diagram, explain the microprocessor based impedance With a neat block diagram, explain the microprocessor based impedance 
relay. relay. 

Over Current RelayOver Current Relay. . 

Explain 3 stepped distance protection of transmission line.Explain 3 stepped distance protection of transmission line.

Discuss a protective scheme for ring main feeders.Discuss a protective scheme for ring main feeders.

With a neat block diagram, explain the microprocessor based impedance With a neat block diagram, explain the microprocessor based impedance 

With a neat block diagram, explain the static inverse time overcurrent relay.With a neat block diagram, explain the static inverse time overcurrent relay.

                                                                      Module Module 
With a neat sketch, discuss the phase comparison scheme for carrier current With a neat sketch, discuss the phase comparison scheme for carrier current 

With Schematic diagrams, explain balanced (opposed) voltage differential With Schematic diagrams, explain balanced (opposed) voltage differential 

With a neat diagram, explain the working of Buchholz With a neat diagram, explain the working of Buchholz 
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                                                                           OR 
Q.6 a. With a neat diagram, explain percentage differential protection of star-delta 

connected transformer. 
 

8 L2 CO3 

b. Explain the protection of a generator against  
i) Loss of excitation  

ii) Stator interturn fault. 
 

8 L2 CO3 

c. With a neat sketch, explain differential scheme for bus zone protection. 
 

4 L2 CO3 

                                                                      Module – 4  
Q.7 a. Discuss the Recovery Rate Theory and Energy Balance Theory of arc 

interruption in AC circuit Breaker.
6 L2 CO4 

b. With a neat sketch and waveform, explain the interruption of capacitive 
current. 

6 L2 CO4 

c. Derive an expression for restriking voltage and rate of rise of restriking 
voltage. 
 

8 L2 CO4 

                                                                           OR 
Q.8 a. With a neat sketch, explain the working of axial blast Circuit Breaker. 

 
7 L2 CO4 

b. State the advantages and disadvantages of SF6
 Circuit Breaker. 

 
5 L2 CO4 

c. Explain the procedure adopted in Unit test and synthetic testing of Circuit 
Breaker. 
 

8 L2 CO4 

                                                                      Module – 5  
Q.9 a. Define the following terms :  

i) Fuse           ii) Fuse element        iii) Rated current    
iv) Minimum fusing current            v) Fusing factor. 
 

6 L1 CO5 

b. Describe the construction and operation of the HRC Cartridge fuse with 
indicator. Write application of the HRC fuse. 
  

8 L2 CO5 

c. Write discrimination between fuse and over current protective devices. 
 

6 L1 CO5 

                                                                           OR 
Q.10 a. Write note on Klydonograph and Magnetic link. 

 
8 L1 CO5 

b. What is a Gas Insulated Substation? Discuss its advantages and 
disadvantages as compared to conventional air insulated substation. 
 
 

8 L2 CO5 

c. Write short note on Arcing horn with diagram. 
 
 

4 L1 CO5 

* * * * * 
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With a neat diagram, explain percentage differential protection of starWith a neat diagram, explain percentage differential protection of star

With a neat sketch, explain differential scheme for bus zone protection.With a neat sketch, explain differential scheme for bus zone protection.

Module Module 
Rate Theory Rate Theory and 

interruption in AC circuit Breaker.interruption in AC circuit Breaker.

With a neat sketch and waveform, explain With a neat sketch and waveform, explain 

Derive an expression for restriking voltage and rate of rise of Derive an expression for restriking voltage and rate of rise of 

                                                                                                                                                      
With a neat sketch, explain the working of axial blast Circuit Breaker.With a neat sketch, explain the working of axial blast Circuit Breaker.

Module Module 

With a neat sketch, explain the working of axial blast Circuit Breaker.With a neat sketch, explain the working of axial blast Circuit Breaker.

Circuit Breaker.Circuit Breaker.

Explain the procedure adopted in Unit test and synthetic testing of Circuit Explain the procedure adopted in Unit test and synthetic testing of Circuit 

–– 5 5 

) Fuse           ii) Fuse element        iii) Rated current   ) Fuse           ii) Fuse element        iii) Rated current   
iv) Minimum fusing current            v) Fusing factor.iv) Minimum fusing current            v) Fusing factor.

Describe the construction and operation of the HRC Cartridge fuse with Describe the construction and operation of the HRC Cartridge fuse with 
indicator. Write application of the HRC fuse.indicator. Write application of the HRC fuse.

Write discrimination between fuse and over current protective devices.Write discrimination between fuse and over current protective devices.

                                                                                                                                                      
Write note on Klydonograph and Magnetic link.Write note on Klydonograph and Magnetic link.

                                                                                                                                            

With a neat sketch, explain differential scheme for bus zone protection.With a neat sketch, explain differential scheme for bus zone protection.

Energy Balance Theory Energy Balance Theory 

interruption of capacitinterruption of capacit

Derive an expression for restriking voltage and rate of rise of Derive an expression for restriking voltage and rate of rise of 

OROR
With a neat sketch, explain the working of axial blast Circuit Breaker.With a neat sketch, explain the working of axial blast Circuit Breaker.

State the advantages and disadvantages of SFState the advantages and disadvantages of SF

Explain the procedure adopted in Unit test and synthetic testing of Circuit Explain the procedure adopted in Unit test and synthetic testing of Circuit 

Define the following terms : Define the following terms : 
) Fuse           ii) Fuse element        iii) Rated current   ) Fuse           ii) Fuse element        iii) Rated current   

iv) Minimum fusing current            v) Fusing factor.iv) Minimum fusing current            v) Fusing factor.

Describe the construction and operation of the HRC Cartridge fuse with Describe the construction and operation of the HRC Cartridge fuse with 
indicator. Write application of the HRC fuse.indicator. Write application of the HRC fuse.

Write discrimination between fuse and over current protective devices.Write discrimination between fuse and over current protective devices.

Explain the procedure adopted in Unit test and synthetic testing of Circuit Explain the procedure adopted in Unit test and synthetic testing of Circuit 

) Fuse           ii) Fuse element        iii) Rated current   
iv) Minimum fusing current            v) Fusing factor.iv) Minimum fusing current            v) Fusing factor.

Describe the construction and operation of the HRC Cartridge fuse with Describe the construction and operation of the HRC Cartridge fuse with 
indicator. Write application of the HRC fuse.indicator. Write application of the HRC fuse.

Write discrimination between fuse and over current protective devices.Write discrimination between fuse and over current protective devices.

                                                                                                                                                      OROR
Write note on Klydonograph and Magnetic link.Write note on Klydonograph and Magnetic link.

Insulated Substation? Discuss its advantages and Insulated Substation? Discuss its advantages and 
disadvantages as compared to conventional air insulated substation.disadvantages as compared to conventional air insulated substation.

Write short note on Arcing horn with diagram.Write short note on Arcing horn with diagram.




















