










































 

 
              
            

 

Third Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Electric Circuit Analysis     

 

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. Distinguish between :  

i) Active and Passive elements    
ii) Ideal and Practical sources.  
 

6 L1 CO1 

b. Using Mesh current method, determine the current ia in the network as 
shown in the Fig.Q1(b). 
 

 
Fig.Q1(b) 

 
 

7 L3 CO1 

c. Find the voltages at nodes V1, V2 and V3 for the network shown in 
Fig.Q1(c) using nodal analysis. 
 

 
Fig.Q1(c) 

 
 

7 L3 CO1 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing 
level , C: Course outcomes.   level , C: Course outcomes.   

                                    Module Module 

Active and Passive elementsActive and Passive elements   
Ideal and Practical sources. Ideal and Practical sources. 

Using Mesh current method, determine the current Using Mesh current method, determine the current 
shown in the Fig.Q1(b).shown in the Fig.Q1(b).

Fig.Q1(b)Fig.Q1(b)

Find the voltages at nodes VFind the voltages at nodes V
Fig.Q1(c) using nodal analysis.Fig.Q1(c) using nodal analysis.

Max. Marks: 100Max. Marks: 100

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

Using Mesh current method, determine the current Using Mesh current method, determine the current 

Find the voltages at nodes VFind the voltages at nodes V
Fig.Q1(c) using nodal analysis.Fig.Q1(c) using nodal analysis.

and Vand V33 for the network shown in for the network shown in 



BEE302 
                                                                           OR 
Q.2 a. Explain the concept of super node analysis with a suitable circuit diagram. 

 
6 L3 CO1 

b. Determine the equivalent resistance between X, Y in the network shown in 
Fig.Q2(b) using Star – delta conversion.  

 
Fig.Q2(b) 

 

7 L1 CO1

c. Find the voltage at node V1 for the network shown in Fig.Q2(c) and current 
I1. 

 
Fig.Q2(c) 

 

7 L3 CO1 

                                                                      Module – 2  

Q.3 a. State and explain Super Position Theorem.  
 

6 L1 CO2 

b. Using the superposition theorem find the current I in the network shown in 
Fig.Q3(b). 

 
Fig.Q3(b) 

7 L3 CO2 

c. Find the current I in the circuit shown in the Fig.Q3(c) by using Norton’s 
theorem.  

 
Fig.Q3(c) 

7 3 CO2 

2 of 4 

Explain the concept of super node analysis with a suitable circuit diagram.Explain the concept of super node analysis with a suitable circuit diagram.

Determine the equivalent resistance between X, Y in the network shown in Determine the equivalent resistance between X, Y in the network shown in 

Fig.Q2(b)Fig.Q2(b)

Find the voltage at node VFind the voltage at node V1 for the network shown in Fig.Q2(c) and current for the network shown in Fig.Q2(c) and current 

Module Module –– 2 2 

Super Position TheoremSuper Position Theorem. 

Using the superposition theorem find the current I in the network shown in Using the superposition theorem find the current I in the network shown in 

for the network shown in Fig.Q2(c) and current for the network shown in Fig.Q2(c) and current 

                                                                                                                                            

State and explain State and explain Super Position TheoremSuper Position Theorem

Using the superposition theorem find the current I in the network shown in Using the superposition theorem find the current I in the network shown in 
Fig.Q3(b).Fig.Q3(b).
Using the superposition theorem find the current I in the network shown in Using the superposition theorem find the current I in the network shown in 

Fig.Q3(b)Fig.Q3(b)
Find the current I in the circuit shown in the Fig.Q3(c) by using Norton’s Find the current I in the circuit shown in the Fig.Q3(c) by using Norton’s 



BEE302 
                                                                           OR 
Q.4 a. State and explain the Norton’s theorem.  

 
6 L1 CO2 

b. What will be the value of RL to get maximum power delivered to it? What 
is the value of this power refer the network shown in the Fig.Q4(b). 
 

 
Fig.Q4(b) 

 

7 L3 CO2

c. Using Thevenin’s theorem. Determine the current in a 1  resistor 
connected to terminals A, B of the network shown in Fig.Q4(c). 
 

 
Fig.Q4(c) 

 
 

7 L3 CO2 

                                                                      Module – 3  

Q.5 a. Derive an expression for resonant frequency in the geometric mean of the 
two half power frequencies.  
 

6 L3 CO3 

b. A series connected RLC circuit has R = 15 , L = 40 mH and C = 40 F. 
Determine the resonant frequency and under resonant condition. Calculate 
the current, power the voltage drops across various elements, if the applied 
voltage is 75 volts.  
 

7 L3 CO3 

c. Find the equation of the current. If the switch is closed at t = 0, find also the 
voltages across L and R the current at t = 0.1 sec and the time at which the 
voltages across L and R are equal as in Fig.Q5(c). 
 

 
Fig.Q5(c) 

7 L3 CO3 
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to get maximum power delivered to it? What to get maximum power delivered to it? What 
is the value of this power refer the network shown in the Fig.Q4(b).is the value of this power refer the network shown in the Fig.Q4(b).

Fig.Q4(b)Fig.Q4(b)

Using Thevenin’s theorem. Determine the current in a 1 Using Thevenin’s theorem. Determine the current in a 1 
connected to terminals A, B of the network shown in Fig.Q4(c).connected to terminals A, B of the network shown in Fig.Q4(c).

Find the equation of the current. If the switch is closed at t = 0Find the equation of the current. If the switch is closed at t = 0
voltages across L and R the current voltages across L and R the current 

Fig.Q4(c)

Module Module – 3 

Derive an expression for resonant frequency iDerive an expression for resonant frequency i

A series connected RLC circuit has R = 15A series connected RLC circuit has R = 15
Determine the resonant frequency and under resonant condition. Calculate Determine the resonant frequency and under resonant condition. Calculate 
the current, power the voltage drops across various elements, if the applied the current, power the voltage drops across various elements, if the applied 
voltage is 75 volts. voltage is 75 volts. 

Using Thevenin’s theorem. Determine the current in a 1 Using Thevenin’s theorem. Determine the current in a 1 
connected to terminals A, B of the network shown in Fig.Q4(c).connected to terminals A, B of the network shown in Fig.Q4(c).

                                                                                                                                            

Derive an expression for resonant frequency iDerive an expression for resonant frequency i
two half power frequencies. two half power frequencies. 

A series connected RLC circuit has R = 15A series connected RLC circuit has R = 15
Determine the resonant frequency and under resonant condition. Calculate Determine the resonant frequency and under resonant condition. Calculate 
the current, power the voltage drops across various elements, if the applied the current, power the voltage drops across various elements, if the applied 

Find the equation of the current. If the switch is closed at t = 0Find the equation of the current. If the switch is closed at t = 0
voltages across L and R the current voltages across L and R the current 

the geometric mean of the the geometric mean of the 

A series connected RLC circuit has R = 15A series connected RLC circuit has R = 15 , L = 40 mH and , L = 40 mH and 
Determine the resonant frequency and under resonant condition. Calculate Determine the resonant frequency and under resonant condition. Calculate 
the current, power the voltage drops across various elements, if the applied the current, power the voltage drops across various elements, if the applied 

voltages across L and R are equal as in Fig.Q5(c).voltages across L and R are equal as in Fig.Q5(c).



BEE302 
                                                                           OR 
Q.6 a. Derive expressions for resonant frequency in parallel circuit. 

 
6 L3 CO3 

b. A series circuit consisting of a capacitor and a coil takes a maximum 
current of 0.314 A at 200 V, 50 Hz. If the voltage across the capacitor is 
300V at resonance, determine the Capacitance, Inductance, Resistance and 
the ‘Q’ of the coil. 

8 L CO3 

c. Find the expression for the current i(t) if the switch is closed at t = 0, there 
is an initial charge of 500 c on the capacitor with polarity as shown in 
Fig.Q6(c).  

 
Fig.Q6(c) 

 

6 L3 CO3 

                                                                      Module – 4  

Q.7 a. State and explain the initial value theorem and final value theorem.  
 

10 L3 CO4 

b. Find the Laplace transform of the signals :    
i) Step   ii) ramp   iii) Impulse.  
 

10 L2 CO4 

                                                                           OR 
Q.8 a. Find the Laplace transform of the following :  

i) eat       ii) cos t       iii) sin t.  
 

10 L4 CO4

b. Find the inverse Laplace transform of the following functions : 

i) 
)1s(s

1
ii) 2)as(

1
.

 

10 L4 CO4 

                                                                      Module – 5  

Q.9 a. Determine the Z–parameters in terms of Y–parameters.   
   

10 L3 CO5 

b. Three impedances of (7 + J4) , (3 + J2)  and (9 + J2)  are connected 
between the neutral and RYB phase respectively of a 3-phase, 4-wire 
system. The line voltage is 440 V. calculate : 
i. The current in each line  
ii. The current in the neutral wire. 
 

10 L3 CO5 

                                                                           OR 
Q.10 a. Determine the Y – parameters in terms of T – parameters. 

 
10 L3 CO5 

b. Find the Y and T parameters for the network shown in the Fig.Q10(b). 

 
Fig.Q10(b) 

 

10 L3 CO5 

* * * 4 of 4 * * * 

A series circuit consisting of a capacitor and a coil takes a maximum A series circuit consisting of a capacitor and a coil takes a maximum 
age across the capacitor is age across the capacitor is 
InductanceInductance, Resistance 

t) if the switch is closed at t = 0, there t) if the switch is closed at t = 0, there 
c on the capacitor with polarity as shown in c on the capacitor with polarity as shown in 

                                                                                                                                            

explain the initial value theorem and final value theorem. explain the initial value theorem and final value theorem. 

LLaplace transform of the signals : aplace transform of the signals : 
i) Step i) Step     ii) ramp ii) ramp 

Find the inverse Laplace transform of the following functions :Find the inverse Laplace transform of the following functions :

                                                                                                                                            Module Module 

parameters in terms of Yparameters in terms of Y

(7 + J4)(7 + J4)
between the neutral and RYbetween the neutral and RY
system. The line voltage is 440 V. calculate :system. The line voltage is 440 V. calculate :

The current in each line The current in each line 
The current in the neutral wire.The current in the neutral wire.

c on the capacitor with polarity as shown in c on the capacitor with polarity as shown in 

4 

explain the initial value theorem and final value theorem. explain the initial value theorem and final value theorem. 

aplace transform of the signals : aplace transform of the signals : 

                                                                           OR
Find the Laplace transform of the following :Find the Laplace transform of the following :

) sin ) sin t. t. 

Find the inverse Laplace transform of the following functions :Find the inverse Laplace transform of the following functions :

ii) 
s((

11

                                                                                                                                            

Determine the ZDetermine the Z

Three impedances of Three impedances of 
between the neutral and RYbetween the neutral and RY
system. The line voltage is 440 V. calculate :system. The line voltage is 440 V. calculate :

Find the inverse Laplace transform of the following functions :Find the inverse Laplace transform of the following functions :

parameters.  parameters.  

, (3 + J2), (3 + J2) and (9 + J2)and (9 + J2)
phase respectively of a 3phase respectively of a 3

system. The line voltage is 440 V. calculate :system. The line voltage is 440 V. calculate :

The current in the neutral wire.The current in the neutral wire.

                                                                                                                                                      
parameters in terms of T parameters in terms of T 

Find the Y and T parameters for the network shown in the Fig.Q10(b).Find the Y and T parameters for the network shown in the Fig.Q10(b).













 
 

              

            

Fifth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
Control Systems   

 
Time: 3 hrs.                                                                                                    Max. Marks: 100 

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

Module-1  
1 a. 

 
b. 
 
 
 
 
 

 

 
 
 
 

c. 

Write the comparison between open and closed Loop Control System with example.  
(06 Marks)

For the mechanical systems shown in fig. Q. 1 (b).  Draw the electrical equivalent network 
based on torque – voltage analogy.  

 
                                                Fig. Q. 1(b)                                                                  (08 Marks) 
Define Transfer function.  Also derive the transfer function relating displament and 
excitation voltage drop for the armature controlled DC motor. (06 Marks) 
 

OR 
2 a. 

 
 
 
 
 
 
 
 
 
 
 

 
b. 
c. 

For the mechanical system shown in fig. Q.2 (a), write the differential equation relating to 
the Force F (t).  Also obtain the analogous electrical circuits based on :                 (10 Marks) 
i) Force – current analogy   
ii) Force – Voltage analogy.  

 
Fig. Q 2(a) 

Define servomotor.  Compare AC servomotor and DC servomotor.  (04 Marks) 
Show that the two systems in fig. Q 2 (c) are analogous by comparing the transfer function. 

 (06 Marks) 
Fig. Q 2( c) 
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Examination,Examination,
Control SystemsControl Systems

Time: 3 hrs.                                                                                        Time: 3 hrs.                                                                                        

FIVE full questions, choosing FIVE full questions, choosing 

Module
Write the comparison between open and closed Loop Control System with example. Write the comparison between open and closed Loop Control System with example. 

For the mechanical systems shown in figFor the mechanical systems shown in fig
voltage analogy. voltage analogy. 

Fig. Q. 1(b)                                                                  Fig. Q. 1(b)                                                                  
sfer function.  Also derive the transfer function relating displament and sfer function.  Also derive the transfer function relating displament and 

excitation voltage drop for the armature controlled DC motor.excitation voltage drop for the armature controlled DC motor.

OROR
For the mechanical system shown in fig. Q.2 (a), write the differential equationFor the mechanical system shown in fig. Q.2 (a), write the differential equation
the Force F (t).  Also obtain the analogous electrical circuits based on :                 the Force F (t).  Also obtain the analogous electrical circuits based on :                 

Voltage analogy. 

            Max. Mark            Max. Mark

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

Write the comparison between open and closed Loop Control System with example. Write the comparison between open and closed Loop Control System with example. 

. Q. 1 (b).  Draw the electrical equivalent network . Q. 1 (b).  Draw the electrical equivalent network 

                                                                                                Fig. Q. 1(b)                                                                  Fig. Q. 1(b)                                                                  
sfer function.  Also derive the transfer function relating displament and sfer function.  Also derive the transfer function relating displament and 

excitation voltage drop for the armature controlled DC motor.excitation voltage drop for the armature controlled DC motor.

For the mechanical system shown in fig. Q.2 (a), write the differential equationFor the mechanical system shown in fig. Q.2 (a), write the differential equation
the Force F (t).  Also obtain the analogous electrical circuits based on :                 the Force F (t).  Also obtain the analogous electrical circuits based on :                 

–– current analogy  current analogy  
ii) Force ii) Force –– Voltage analogy. Voltage analogy. 

Fig. Q. 1(b)                                                                  Fig. Q. 1(b)                                                                  
sfer function.  Also derive the transfer function relating displament and sfer function.  Also derive the transfer function relating displament and 

For the mechanical system shown in fig. Q.2 (a), write the differential equationFor the mechanical system shown in fig. Q.2 (a), write the differential equation
the Force F (t).  Also obtain the analogous electrical circuits based on :                 the Force F (t).  Also obtain the analogous electrical circuits based on :                 

Define servomotor.  Compare AC servomotor and DC sDefine servomotor.  Compare AC servomotor and DC s
Show that the two systems in fig. Q 2 (c) are analogous by comparing the transfer function.Show that the two systems in fig. Q 2 (c) are analogous by comparing the transfer function.
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Module-2 
3 a. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

b. 
 

Using block diagram reduction technique.  Obtain transfer function 
)S(R

)S(C
whose block 

diagram shown in fig. Q. 3 (a). (10 Marks) 
 

 
 

Fig. Q 3(a) 
 
Draw a block diagram for the electric circuit shown in Fig. Q. 3(b) and hence evaluates 

transfer function, 
)S(E

)S(E

i

o  using block diagram reduction technique.  (10 Marks) 

 
Fig. Q.3 (b) 

  
OR 

4 a. 
 

b. 
 
 
 
 
 
 
 
 
 
 
 

Define :   i)  Source and sink node    ii) Loop and Loop gain    iii) Forward path (04 Marks) 

For the signal flow graph shown in Fig. Q 4(b).  Determine the transfer function 
)S(R

)S(C
 using 

Mason’s gain formula.   (08 Marks) 

 
Fig. Q 4(b) 

2 of 4 

                                                                          

Using block diagram reduction technique.  Obtain transfer function Using block diagram reduction technique.  Obtain transfer function 

Draw a block diagram for the electric circuit shown in Fig. Q. 3(b) and hence evaluates Draw a block diagram for the electric circuit shown in Fig. Q. 3(b) and hence evaluates Draw a block diagram for the electric circuit shown in Fig. Q. 3(b) and hence evaluates 

using block diagram reduction technique. using block diagram reduction technique. 

Define :   i)  Source and sink node    ii) Loop and Loop gain    iii) Forward pathDefine :   i)  Source and sink node    ii) Loop and Loop gain    iii) Forward path

For the signal flow graph shown in Fig. Q 4(b).  Determine the transfer function For the signal flow graph shown in Fig. Q 4(b).  Determine the transfer function 

Draw a block diagram for the electric circuit shown in Fig. Q. 3(b) and hence evaluates Draw a block diagram for the electric circuit shown in Fig. Q. 3(b) and hence evaluates 

using block diagram reduction technique. using block diagram reduction technique. 

Fig. Q.3 (b)Fig. Q.3 (b)

OR
Define :   i)  Source and sink node    ii) Loop and Loop gain    iii) Forward pathDefine :   i)  Source and sink node    ii) Loop and Loop gain    iii) Forward path

For the signal flow graph shown in Fig. Q 4(b).  Determine the transfer function For the signal flow graph shown in Fig. Q 4(b).  Determine the transfer function 



 
 

c. 
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Determine the transfer function for the block diagram shown in fig. Q. 4 (c) by using 
Mason’s gain formula.  (08 Marks) 
 

 
Fig.Q .4 (c) 

Module-3 
5 a. 

b. 
 
 
 
 
 

 
c. 
 

Define time domain specifications of the second order system with diagram.  (05 Marks) 
A unity feedback control system is characterized by an open Loop transfer function  

)s(s

k
)s(G  , where k and  are positive constants.   By what factor the amplifier gain 

‘K’ should be reduced so that the peak overshoot of the unit step response of the system is 
reduced from 75% to 25%.  (08 Marks) 

 
A certain feedback control system is described by the following transfer function 

1)s(H,
)30s)(20s(s

k
)s(G

2
 Determine order of system, type number, steady state 

error 8 unit due to input r(t) = 1 + 10t + 30t2 . (07 Marks) 
 

OR 
6 a. 

 
b. 
 
 
 

c. 
 

Explain Routh- Hurwitz criterion for determining the stability of the system and mention its 
limitations.  (04 Marks) 
Define and derive the expression for : 
i) Rise time                 
ii) Peak overshoot of an under damped second order control system subjected to step input. 
 (08 Marks) 
A unity feedback control system is characterized by the open Loop transfer function. 

)7s)(3s(s

)13s(k
)s(G using R. H criteria 

i) Calculate the range of k for the system to be stable 
ii) Determine the value of k which will cause sustained frequency of oscillations in the 
Closed Loop System. What are the corresponding oscillation frequencies ? (08 Marks) 
 

Module-4 
 

7 
 

a. 
 
 
 

b. 
 
 

 

c. 
 

Draw the complete root locus plot for the system  
)4s)(2s(s

k
)s(H)s(G  Find the range 

of k, so that damping ratio of the Closed Loop System is 0.5.  (10 Marks) 
  

For a  system having 
13s4s)(6s(s

k
)s(H)s(G

2
.  Find the angle of departure.  

 (05 Marks) 
Explain : i) Angle of Asymptotes      ii) Break away points (05 Marks) 
 

 
3 of 4 

                                                                                                                                                                                                        

Determine the transfer function for the block diagram shown in fig. Q. 4 Determine the transfer function for the block diagram shown in fig. Q. 4 

Define time domain specifications of the second order system with diagram. Define time domain specifications of the second order system with diagram. 
A unity feedback control system is characterized by an open Loop transfer function A unity feedback control system is characterized by an open Loop transfer function 

, w, wherehere k and 

’ should be reduced so that the peak overshoot of the unit step response of the system is ’ should be reduced so that the peak overshoot of the unit step response of the system is 
reduced from 75% to 25%. reduced from 75% to 25%. 

A certain feedbackA certain feedback control system is described by the following transfer function control system is described by the following transfer function 

Determine order of system, type number, steady state Determine order of system, type number, steady state 

OR
n for determining the stability of the system and mention its n for determining the stability of the system and mention its 

Define and derive the expression for :Define and derive the expression for :

ii) Peak overshoot of an under damped second order control system subjected to step input. ii) Peak overshoot of an under damped second order control system subjected to step input. 

unity feedback control system is characterized by the open Loop transfer function.unity feedback control system is characterized by the open Loop transfer function.

using R. H criteria using R. H criteria 

i) Calculate the range of k for the system to be stablei) Calculate the range of k for the system to be stable
ii) Determine the value of k which will cause sustained frequency ii) Determine the value of k which will cause sustained frequency 
Closed Loop System. What are the corresponding oscillation Closed Loop System. What are the corresponding oscillation 

Define time domain specifications of the second order system with diagram. Define time domain specifications of the second order system with diagram. 
A unity feedback control system is characterized by an open Loop transfer function A unity feedback control system is characterized by an open Loop transfer function 

are positive constants.   By what factor the amplifier gain are positive constants.   By what factor the amplifier gain 

’ should be reduced so that the peak overshoot of the unit step response of the system is ’ should be reduced so that the peak overshoot of the unit step response of the system is 

control system is described by the following transfer function control system is described by the following transfer function 

11) Determine order of system, type number, steady state Determine order of system, type number, steady state 

error 8 unit due to input r(t) = 1 + 10t + 30terror 8 unit due to input r(t) = 1 + 10t + 30t

Hurwitz criterioHurwitz criterio

Define and derive the expression for :Define and derive the expression for :
i) Rise time                 i) Rise time                 
ii) Peak overshoot of an under damped second order control system subjected to step input. ii) Peak overshoot of an under damped second order control system subjected to step input. 

unity feedback control system is characterized by the open Loop transfer function.unity feedback control system is characterized by the open Loop transfer function.

)s(GG

i) Calculate the range of k for the system to be stablei) Calculate the range of k for the system to be stable
ii) Determine the value of k which will cause sustained frequency ii) Determine the value of k which will cause sustained frequency 

n for determining the stability of the system and mention its n for determining the stability of the system and mention its 

ii) Peak overshoot of an under damped second order control system subjected to step input. ii) Peak overshoot of an under damped second order control system subjected to step input. 

unity feedback control system is characterized by the open Loop transfer function.unity feedback control system is characterized by the open Loop transfer function.

i) Calculate the range of k for the system to be stablei) Calculate the range of k for the system to be stable
ii) Determine the value of k which will cause sustained frequency ii) Determine the value of k which will cause sustained frequency 
Closed Loop System. What are the corresponding oscillation Closed Loop System. What are the corresponding oscillation 

ModuleModule

Draw the complete root locus plot for the system  Draw the complete root locus plot for the system  

of k, so that damping ratio ofof k, so that damping ratio of

For a  system having For a  system having GG

Explain : i) Angle of Asymptotes      ii) Break away pointsExplain : i) Angle of Asymptotes      ii) Break away points
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OR 
 

8 
 

 

 

a. 
 

 
 
 

 
b. 
 
 
 

 

A unity feedback system with 
)20s()2s(s

80
)s(G  .  Draw the bode plot.  Determine GM, 

PM, wgc and wpc.  Comment on the stability.  (14 Marks) 
  
Define the following as applied to bode plots:  
i) Gain Margin       
ii) Phase margin    
iii) Gain crossover frequency                                                                                      (06 Marks) 
 

Module-5 
9 a. 

 
b. 
 

What is controller? Explain the effect of P, I, PI and PID controller of a second order 
system. (10 Marks) 
Explain the step by step procedure of lag compensating network.  (10 Marks)  
 

OR 
 

10 
 

a. 
 

 
 

b. 
 
 

The open Loop transfer function of a control system is    
)10s()2s(s

1
)s(H)s(G . 

Sketch the Nyquist plot and calculate the value of k.  (14 Marks) 
  
State and explain Nyquist Stability Criterion. (06 Marks) 
 

* * * * * 
  
  
  
  

4 of 4 

                                                                                                                                                                        

))2020
.  Draw the bode plot.  Determine GM, .  Draw the bode plot.  Determine GM, 

to bode plots: to bode plots: 

iii) Gain crossover frequency                                                                       iii) Gain crossover frequency                                                                       

ModuleModule
troller? Explain the effect of P, I, PI and PID controller of a second order troller? Explain the effect of P, I, PI and PID controller of a second order 

Explain the step by step procedure of lag compensating network. Explain the step by step procedure of lag compensating network. 

The open Loop transfer function of a control system is    The open Loop transfer function of a control system is    

Sketch the Nyquist plot and calculate the value of k. Sketch the Nyquist plot and calculate the value of k. 

State and explain Nyquist Stability Criterion.State and explain Nyquist Stability Criterion.
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iii) Gain crossover frequency                                                                       iii) Gain crossover frequency                                                                       

troller? Explain the effect of P, I, PI and PID controller of a second order troller? Explain the effect of P, I, PI and PID controller of a second order 

Explain the step by step procedure of lag compensating network. Explain the step by step procedure of lag compensating network. 

The open Loop transfer function of a control system is    The open Loop transfer function of a control system is    

Sketch the Nyquist plot and calculate the value of k. Sketch the Nyquist plot and calculate the value of k. 

State and explain Nyquist Stability Criterion.State and explain Nyquist Stability Criterion.



 

              
            

Fifth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Power Electronics for Renewable Energy Systems

 
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. Explain the switching operation of IGBT with the help of output 

characteristics. 
10 L2 CO1 

b. How energy sources are classified based on usability of energy, long – term 
availability and commercial applications.  Explain each one in detail. 
 

10 L2 CO1 

                                                                           OR 
Q.2 a. Draw the VI characteristics of SCR and explain  how it can be used as 

semi-controlled power switch. 
10 L2 CO1 

b. Explain the impact of energy generation process on the environment. 
 

10 L2 CO1 

                                                                      Module – 2  
Q.3 a. Draw the equivalent circuit of the photovoltaic cell an explain the output 

characteristics of PVcell.   
10 L3 CO2 

b. Explain the MPPT algorithms using hill climbing control and peturb and 
Observe Method.  
 

10 L3 CO2 

                                                                           OR 
Q.4 a. Explain the grid requirement for PV system that must comply to endure 

safety and efficient energy transfer.   
10 L3 CO2 

b. What are the common arrangements used in Grid Connected PV System.  
 

10 L3 CO2 

                                                                      Module – 3  
Q.5 a. Draw the block diagram of typical wind turbine and explain the operation.           10 L2 CO3 

b. Explain the power electronics control implemented in grid side converter 
for DFIG with an neat block diagram.  
 

10 L3 CO3 

                                                                           OR 
Q.6 a. Explain the following control techniques of implemented in wind turbine 

i) Turbine  Yawing  
ii) Pitch Control                             
 iii)Stall Control   
iv) Speed Variation 

10 L2 CO3 

b. With a neat circuit diagram explain the operation of  Back – to – Back 
PWM VSI for full converter turbines.  
 

10 L3 CO3 

                                                                      Module – 4  
Q.7 a. Explain the working of open OTEC and closed OTEC systems.  10 L2 CO4

b. With a neat schematic diagram, explain updraft and down draft gasifier.  
 

10 L2 CO4 
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Degree Examination, Degree Examination, 
Power Electronics for Renewable Energy SystemsPower Electronics for Renewable Energy Systems

Time: 3 hrs.                                                                                        Time: 3 hrs.                                                                                        

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Course outcomes.   level , C: Course outcomes.   

Module Module –– 1
Explain the switching operation of IGBT with the help of output Explain the switching operation of IGBT with the help of output 

How energy sources are classified based on usability of energy, long How energy sources are classified based on usability of energy, long 
availability and commercial applications.  Explain each one in detail.availability and commercial applications.  Explain each one in detail.

                                                                                                                                                      
Draw the VI characteristics of Draw the VI characteristics of 

controlled power switch.controlled power switch.
Explain the impact of energy generation process on the environment. Explain the impact of energy generation process on the environment. 

                                                                                                                                            
Draw the equivalent circuit of the photovoltaic cell an explain the output Draw the equivalent circuit of the photovoltaic cell an explain the output 
characteristics of characteristics of 
Explain the MPPT algorithms using hill climbing control and 

Explain the following control techniques of Explain the following control techniques of 
i) Turbine  Yawing i) Turbine  Yawing 

ontrol ontrol                                                       
ontrol  ontrol  

Draw the equivalent circuit of the photovoltaic cell an explain the output Draw the equivalent circuit of the photovoltaic cell an explain the output 

Explain the MPPT algorithms using hill climbing control and Explain the MPPT algorithms using hill climbing control and 

system that must comply to endure system that must comply to endure 

What are the common arrangements used in What are the common arrangements used in Grid Connected PV System. 

Module Module 
Draw the block diagram of typical Draw the block diagram of typical windwind
Explain the power electronics control implemented in Explain the power electronics control implemented in 
for DFIG with an neat block diagram. for DFIG with an neat block diagram. 

                                                                                                                                                      

ariation

Explain the following control techniques of Explain the following control techniques of 

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

Explain the switching operation of IGBT with the help of output Explain the switching operation of IGBT with the help of output 

How energy sources are classified based on usability of energy, long How energy sources are classified based on usability of energy, long 
availability and commercial applications.  Explain each one in detail.availability and commercial applications.  Explain each one in detail.

and explain  howand explain  how

Explain the impact of energy generation process on the environment. Explain the impact of energy generation process on the environment. 

Module Module – 2 
Draw the equivalent circuit of the photovoltaic cell an explain the output Draw the equivalent circuit of the photovoltaic cell an explain the output 

Explain the MPPT algorithms using hill climbing control and Explain the MPPT algorithms using hill climbing control and 

                                                                           
Explain the grid requirement for Explain the grid requirement for 
safety and efficient energy transfer.  safety and efficient energy transfer.  
What are the common arrangements used in What are the common arrangements used in 

                                                                                                                                            
Draw the block diagram of typical Draw the block diagram of typical 
Explain the power electronics control implemented in Explain the power electronics control implemented in 
for DFIG with an neat block diagram. for DFIG with an neat block diagram. 

                                                                                                                                                      
Explain the following control techniques of Explain the following control techniques of 

                           

and 

system that must comply to endure system that must comply to endure 

Grid Connected PV System. Grid Connected PV System. 

turbine and explain the operation.           turbine and explain the operation.           
Explain the power electronics control implemented in Explain the power electronics control implemented in 

With a neat circuit diagram explain the operation of  Back With a neat circuit diagram explain the operation of  Back 
converterconverter turbines. turbines. 

                                                                                                                                            
Explain the working of open OTEC and closed OTEC systems. Explain the working of open OTEC and closed OTEC systems. 
With a neat schematic diagram, explain updraft and down draft With a neat schematic diagram, explain updraft and down draft 
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                                                                           OR 
Q.8 a. With the neat diagram explain the fuel cell system and explain the function 

of subsystems. 
10 L2 CO4 

b. Explain the methods of hydrogen production technologies.  
 

10 L2 CO4 

                                                                      Module – 5  
Q.9 a. Explain the DC – AC micro grid Architecture with solar hybrid 

photovoltaic – wind turbine system.  
10 L2 CO5 

b. With a neat diagram explain the operation of grid – forming power 
converter in AC microgrid.  
 

10 L2 CO5 

                                                                           OR 
Q.10 a. Explain the schematics of off-grid connected solar PV and WT powered 

DC microgrid.  
10 L2 CO5 

b. Explain hierarchical control of microgrid with neat block diagram.  
 

10 L2 CO5 

                                                                           
 

 
 
 
 
 
 
 
 
 

Explain hierarchical control of microgrid with neat block diagram. Explain hierarchical control of microgrid with neat block diagram. 

With the neat diagram explain the fuel cell system and explain the function With the neat diagram explain the fuel cell system and explain the function 

Explain the methods of hydrogen production technologies. Explain the methods of hydrogen production technologies. 

AC micro grid Architecture with solar AC micro grid Architecture with solar 

With a neat diagram explain the operation of With a neat diagram explain the operation of 

                                                                                                                                                      OROR
Explain the schematics of offExplain the schematics of off-Explain the schematics of off grid connected solar PV and grid connected solar PV and 

                                                                                                                                            

hybrid hybrid 

forming power forming power 

grid connected solar PV and grid connected solar PV and WW

Explain hierarchical control of microgrid with neat block diagram. Explain hierarchical control of microgrid with neat block diagram. 





















 

              
            

Seventh Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Switchgear 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. With a help of neat diagram, explain briefly the zones of protection. Write 

the need for protective schemes. 
 

10 L2 CO1 

b. Discuss the classification of protective relays and explain them briefly. 
  

10 L2 CO1 

                                                                           OR 
Q.2 a. Explain the following armature relays : i)     Hinged Armature Type Relay         

ii)   Plonger Type Relay          iii)   Reed Relay 
 

12 L2 CO1 

b. Discuss the merits and demerits of Electro mechanical Relay and 
Numerical Relay.
 

8 L2 CO1 

                                                                      Module – 2  
Q.3 a. Discuss the significance of the Time current characteristics and also define 

the terms Plug setting Multiplier and Time Multiplier setting with relevant 
formulas. 
 

10 L2 CO2 

b. With the help of block diagram , explain definite time over current relay.
 

10 L2 CO2 

                                                                           OR 
Q.4 a. Describe the over current protection for parallel Feeders and Ring Mains. 10 L2 CO2 

b. Explain with the help of neat sketch the construction of reactance relay. 
Obtain its torque equation and draw the operating characteristics on R – X 
diagrams. 
 

10 L2 CO2 

                                                                      Module – 3  
Q.5 a. Explain the working of following differential relays : 

i)    Current differential relays       ii)   Percentage differential relays 
 

10 L2 CO3 

b. With a neat sketch, explain the operation of restricted earth fault protection 
for generators. 
 

10 L2 CO3 

                                                                           OR 
Q.6 a. Describe the different types of faults encountered in Transformer. Explain 

the function of Buchholz Relay. 
  

10 L2 CO3 

b. A 11 KV , 100 MVA alternator is provided with differential protection. The 
percentage of winding to be protected against phase to ground fault is 85%. 
The relay is set to operate when there is 20% out of balance current. 
Determine the value of the resistance. 
 

10 L3 CO3 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Course outlevel , C: Course out

Module Module –– 1
With a help of neat diagram, explain briefly the zones of protection. Write With a help of neat diagram, explain briefly the zones of protection. Write 
the need for protective schemes.the need for protective schemes.

Discuss the classification of protective relays and explain them briefly.Discuss the classification of protective relays and explain them briefly.

                                                                                                                                                      
Explain the following armature relays :Explain the following armature relays :
ii)   Plonger Type Relayii)   Plonger Type Relay          ii)   Plonger Type Relay

the merits and demerits of Electro mechanical Relay and the merits and demerits of Electro mechanical Relay and 
Numerical Relay.Numerical Relay.

                                                                      
Discuss the significance of the Time current characteristics and also define Discuss the significance of the Time current characteristics and also define Discuss the significance of the Time current characteristics and also define 

terms Plug setting Multiplier and Time Multiplier setting with relevant terms Plug setting Multiplier and Time Multiplier setting with relevant 

With the help of block diagram , explain definite time over current relay.With the help of block diagram , explain definite time over current relay.

OROR
Describe the over current protection for parallel Feeders and Ring Mains.Describe the over current protection for parallel Feeders and Ring Mains.

Explain with the help of neat sketch the construction of reactance relay. Explain with the help of neat sketch the construction of reactance relay. 
its torque equation and draw the operating characteristics on R its torque equation and draw the operating characteristics on R 

                                                                                                                                            
Explain the working of following differential relays :Explain the working of following differential relays :

differential relays       ii)   Percentage differential relaysdifferential relays       ii)   Percentage differential relays

With a neat sketch, explain the operation of restricted earth fault protection With a neat sketch, explain the operation of restricted earth fault protection 
for generators.

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

With a help of neat diagram, explain briefly the zones of protection. Write With a help of neat diagram, explain briefly the zones of protection. Write 

Discuss the classification of protective relays and explain them briefly.Discuss the classification of protective relays and explain them briefly.

i)     Hinged Armature Type Relay         i)     Hinged Armature Type Relay         
iii)   Reed Relayiii)   Reed Relay

the merits and demerits of Electro mechanical Relay and the merits and demerits of Electro mechanical Relay and 

Module Module 
Discuss the significance of the Time current characteristics and also define Discuss the significance of the Time current characteristics and also define 

terms Plug setting Multiplier and Time Multiplier setting with relevant terms Plug setting Multiplier and Time Multiplier setting with relevant 

With the help of block diagram , explain definite time over current relay.With the help of block diagram , explain definite time over current relay.

                                                                                                                                                      
Describe the over current protection for parallel Feeders and Ring Mains.Describe the over current protection for parallel Feeders and Ring Mains.

Explain with the help of neat sketch the construction of reactance relay. Explain with the help of neat sketch the construction of reactance relay. 
Obtain its torque equation and draw the operating characteristics on R its torque equation and draw the operating characteristics on R 
diagrams.diagrams.

                                                                                                                                            
Explain the working of following differential relays :Explain the working of following differential relays :

Discuss the significance of the Time current characteristics and also define Discuss the significance of the Time current characteristics and also define 
terms Plug setting Multiplier and Time Multiplier setting with relevant terms Plug setting Multiplier and Time Multiplier setting with relevant 

With the help of block diagram , explain definite time over current relay.With the help of block diagram , explain definite time over current relay.

Describe the over current protection for parallel Feeders and Ring Mains.Describe the over current protection for parallel Feeders and Ring Mains.

Explain with the help of neat sketch the construction of reactance relay. Explain with the help of neat sketch the construction of reactance relay. 
its torque equation and draw the operating characteristics on R its torque equation and draw the operating characteristics on R 

– 3 3 
Explain the working of following differential relays :Explain the working of following differential relays :

differential relays       ii)   Percentage differential relaysdifferential relays       ii)   Percentage differential relays

With a neat sketch, explain the operation of restricted earth fault protection With a neat sketch, explain the operation of restricted earth fault protection 

                                                                                                                                                      
Describe the different types of faults encountered in Transformer. Explain Describe the different types of faults encountered in Transformer. Explain 

Buchholz Relay.Buchholz Relay.

100 MVA alternator is provided with differential protection. The 100 MVA alternator is provided with differential protection. The 
percentage of winding topercentage of winding to
The relay is set to operate when there is 20% out of balance current. The relay is set to operate when there is 20% out of balance current. 
Determine the value of the resistance.Determine the value of the resistance.
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                                                                      Module – 4  
Q.7 a. Discuss the Recovery rate theory and Energy balance theory of arc 

interruption in a.c. circuit breaker. 
 

10 L2 CO4 

b. Write a note on physical , chemical and dielectric properties of SF6 gas and 
explain non – puffer type SF6 circuit breaker. 
 

10 L2 CO4 

                                                                           OR 
Q.8 a. With neat sketch, explain the working of  

i)    Axial blast air circuit breaker 
ii)   Cross blast circuit breaker 
  

10 L2 CO4 

b. Write notes on  :
i)   Unit testing             ii)   Synthetic testing 
  

10 L2 CO4 

                                                                      Module – 5  
Q.9 a. Explain with neat sketch, the construction and working of HRC fuse. Also 

explain its properties and characteristics. 
 

8 L2 CO5 

b. What are the causes of over voltages arising on a power system? Why it is 
necessary to protect the lines and other equipments of the power system 
against over voltages? 
 

6 L1 CO5 

c. Explain Expulsion type lighting arrestor. 
 

6 L2 CO5 

                                                                           OR 
Q.10 a. Describe the various methods used for protection of Transmission lines 

against Direct Lightning Strokes.
 

10 L2 CO5 

b. Discuss the Modern Trends in power system protection and explain Gas 
Insulated Substation (GIS) switchgear.
 

10 L2 CO5 

                                                                       
 
 
 

 
 
 

* * * * * 
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Discuss the Recovery rate theory and Energy balance theory of arc Discuss the Recovery rate theory and Energy balance theory of arc 

Write a note on physical , chemical and dielectric properties of SFWrite a note on physical , chemical and dielectric properties of SF
circuit breaker.circuit breaker.

OROR
With neat sketch, explain the working of With neat sketch, explain the working of 
i)    Axial blast air circuit breakeri)    Axial blast air circuit breaker
ii)   Cross blast circuit breakerii)   Cross blast circuit breaker

i)   Unit testing             ii)   Synthetic testingi)   Unit testing             ii)   Synthetic testing

                                                                                                                                            
Explain with neat sketch, the construction and working of HRC fuse. Also Explain with neat sketch, the construction and working of HRC fuse. Also 
explain its properties and characteristics.explain its properties and characteristics.

What are the causes of over What are the causes of over 
necessary to protect the lines and other equipments of the power system necessary to protect the lines and other equipments of the power system 
against over voltages?

Describe the various methods used for protection of Transmission lines Describe the various methods used for protection of Transmission lines 

voltages arising on a power system? Why it is voltages arising on a power system? Why it is 
necessary to protect the lines and other equipments of the power system necessary to protect the lines and other equipments of the power system 

Discuss the Modern Trends in power system protection and explain Gas Discuss the Modern Trends in power system protection and explain Gas 
ubstation (GIS) switchgear.ubstation (GIS) switchgear.

                                                                                                                                            

Describe the various methods used for protection of Transmission lines Describe the various methods used for protection of Transmission lines 
against Direct Lightning Strokes.against Direct Lightning Strokes.

gas and 

Explain with neat sketch, the construction and working of HRC fuse. Also Explain with neat sketch, the construction and working of HRC fuse. Also 
explain its properties and characteristics.

voltages arising on a power system? Why it is voltages arising on a power system? Why it is 
necessary to protect the lines and other equipments of the power system necessary to protect the lines and other equipments of the power system 

Explain Expulsion type lighting arrestor.Explain Expulsion type lighting arrestor.

                                                                                                                                                      

Discuss the Modern Trends in power system protection and explain Gas Discuss the Modern Trends in power system protection and explain Gas 
nsulated nsulated SSubstation (GIS) switchgear.ubstation (GIS) switchgear.

                                                                                                                                            

Describe the various methods used for protection of Transmission lines Describe the various methods used for protection of Transmission lines 

Discuss the Modern Trends in power system protection and explain Gas Discuss the Modern Trends in power system protection and explain Gas 




















