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Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Draw the static V-I characteristics of TRIAC.  
 b) Give the comparison between GTO and SCR.  
 c) In a snubber circuit, if Cs is enough to prevent accidental turn on of the device by dv/dt, 

what is the need of putting Rs in series with Cs ? 
 

 d) What are the limiting values of dv/dt and di/dt of an SCR to operate smoothly ?  
 e) Why free wheeling diode is used in a rectifier ?   
 f) Give the comparison between VSI and CSI.  
 g) Write down the comparison between 180° conduction mode and 120° conduction mode 

of VSI. 
 

 h) What are the advantages of PWM inverter over stepped wave inverter?  
 i) Draw the complete protection circuit of SCR.  
 j) What are the effect of leakage inductance of a rectifier ?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Explain the two transistor model of SCR.  
 b) A single-phase full converter bridge is connected to RLE load. The source voltage is 

230V, 50 Hz. The average load current of 10A is constant over the working range. For 
R=0.4 Ω and L=2 mH, compute: (i) firing angle delay for E=120V, (ii) firing angle delay 
for E= -120V, Indicate which source is delivering power to load in parts (i) and (ii).    

 

 c) (i) A 3-phase full-converter charges a battery from a 3-phase supply of 230V, 50 Hz. 
The battery emf is 200V and its internal resistance is 0.5Ω. On account of inductance 
connected in series with battery, charging current is constant at 20A.  Compute the 
firing angle delay and supply power factor.  (ii) In case it is desired that power flows 
from dc source to ac load in part (i), find the firing angle delay for the same circuit.  

 

 d) Describe the operation of three phase full controlled converter bridge at firing angle 
30°. 

 

 e) A step-down chopper, fed from 220V dc, is connected to R-L load with R=10Ω and 
L=150mH. Chopper frequency is 1250 Hz and duty cycle is 0.5. Calculate the minimum 
and maximum values of load current.   

 

 f) Describe the operation of single-phase half-bridge inverter and full-bridge inverter and 
write down the major drawback of single-phase half-bridge inverter.  

 

 g) Describe the operation of series inverter.  
 h) Describe the operation of separately excited dc motor drive by representing constant 

torque drive and constant power drive. 
 

 i) Discuss the operation of Boost converter.  
 j) Describe the operation of Buck-Boost converter.  
 k) A single-phase 230V, 1kW heater is connected across 1-phase, 230V , 50 Hz supply 

through an SCR. For firing angle delays of 45° and 90°, calculate the power absorbed 
in the heater element. 
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 l) A single-phase full-converter, connected to 230V, 50Hz source, is feeding a load 
R=10Ω in series with a large inductance that makes the load current ripple free. For a 
firing angle delay of 450, calculate the input and output performance parameters of this 
converter. 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Discuss in detail the 180° and 120° conduction mode of VSI. (16) 
    

Q4  Describe the operation of dual converter in circulating and non-circulating mode of 
operation. 

(16) 

    
Q5  Describe the operation of single-phase full-wave mid-point converter and bridge 

converter. 
(16) 

    
Q6  A 3-phase, 400V, 20kW, 1440 rpm, 50Hz, star-connected induction motor has rotor 

leakage impedance of 0.4+j1.6 Ω. Stator leakage impedance and rotational losses are 
assumed negligible. If this motor is energized from 120 Hz, 400 V, 3-phase source, 
then calculate: 

(i) the motor speed at rated load 
(ii) the slip at which the maximum torque occurs and  
(iii) the maximum torque. 

(16) 
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