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Q. 

No. 

 Marks CO LO BL 

1A. A 440V, 3 phase, 50 Hz, 6 pole, 945 rpm, delta connected induction 

motor has following parameters related to the stator: 

R1= 2Ω, R2= 2Ω, X1= 3Ω, X2= 4Ω  

When driving a fan-type of load at rated voltage, it runs at rated 

speed. The motor speed is controlled by stator voltage control. 

Calculate motor terminal voltage, rotor current and torque at 800 

rpm. 

5 4 1 3 

1B. Illustrate a closed loop variable voltage variable frequency speed 

control scheme for induction motor. 

3 4 1 3 

1C. Suggest suitable sensors for the following applications: 

i. Measurement of vibrations   

ii. Measurement of speed of a wheeled mobile robot 

2 5 2 4 

2A. A 230 V, 1000 rpm, 30 A separately excited DC motor has an 

armature resistance of 0.7 ohms. The motor is fed from a chopper 

which provides both motoring and braking operations. The source 

voltage has a voltage of 230V. Assuming continuous conduction, 

calculate duty ratio of chopper for: 

i. motoring operation at rated torque and 800 rpm 

ii. braking operation at rated torque and 350 rpm 

4 4 1 3 

2B. With suitable examples, compare the applications for which incremental 

and absolute encoders can be used. 

 

3 5 2 4 

Instructions to Candidates: 

❖ Answer ALL the questions. 

❖ Missing data may be suitably assumed and justified. 

 



 

2C. Strain gauges are used for health monitoring of the pillars of a 

bridge as shown in Fig.1 . Illustrate a configuration in which the 

strain gauges should be placed on a pillar for maximum sensitivity:  

i. Elucidate the number of strain gauges to be used for each 

measurement 

ii. The layout of the placement/ arrangement of the sensors  

iii. The electrical connections. 

 
Fig.1 Bridge pillars 

 

3 5 2 4 

3A Sketch the circuit of a three phase inverter when supplied from a 

480 V DC source. Plot the waveforms for line voltages when 

operated in 180° conduction mode. 

5 2 1 3 

3B A Robotic gripper, shown in Fig. 2 should lift objects while applying the 

necessary pressure on the objects. A pressure feedback through pressure 

sensors on each finger is very important for the purpose. Suggest suitable 

pressure sensor that can be used if the measurable pressure range is 

between 0-5 kg/cm2. Justify your choice.  

 

  

 

 

 

 

 

 

Fig.2. Robotic gripper 

 

3 5 2 4 



 

3C Identify the type of DC motor that can be used for the following 

applications: 

i. Driving a compressor 

ii. Driving a hoist 

2 3 2 4 

4A I. Consider the use of a thermocouple for the measurement of 

temperature of a furnace. The cold junction is measured to be 

40°C. Using the K-type thermocouple table, find the true value 

of the temperature of the furnace if the thermocouple shows a 

reading of 33.521 mV. Refer the table at the end of the question 

paper. 

II. For Pt-1000 RTD, calculate the accuracy of the sensor at a 

temperature of  200° C if the accuracy is defined as 0.8% of true 

value of temperature.  Also, calculate the resistance of the 

sensor at 100° C if α = 0.00375/°C.  

 

4 5 1 3 

4B Compare regenerative, dynamic and plugging types of braking of 

DC motors. 

3 3 1 4 

4C A drive consisting of semiconductor converter fed DC motor, runs 

according to the following periodic duty cycle: 

i. Acceleration from standstill to 1000 rpm in 10 sec at 

uniform acceleration. 

ii. Running at 1000 rpm and 800 N-m torque for 8 sec. 

iii. Braking from 1000 rpm to standstill in 10 sec at uniform 

deceleration. 

iv. Remaining idle for 20 sec. 

Determine torque rating of the machine at J= 100 kg-m2. 

3 1 1 3 

5A A 200 V, 875 rpm, 140 A separately excited DC motor has an 

armature resistance of 0.06 Ω. Calculate the motor speed for the 

following conditions: 

i. The motor is driven by a half wave SCR converter without a free 

wheeling diode. The power source is 220 V, 50 Hz. Triggering 

angle for the converter is 30° and conduction period is 190°.  

i. The motor is now driven by a full wave thyristor converter. The 

power source is 220V, 50 Hz. Triggering angle for the converter 

is 30°. 

4 2 1 3 

5B The electric drive system as shown in Fig. 3 consists of a pulley, a 

rigid belt and a stage.  The motor moves the stage in either 

direction. Explain the motion of the system and power flow using 

the four-quadrant drive concept.  

 

4 1 1 2 



 

 

         Fig.3: For quadrant drive system 

5C Identify and sketch a power electronic converter circuit that can be 

used for variable voltage control of a single phase AC motor. 

Consider that the motor is fed from a single phase AC source.  

2 2 2 4 

 



 

 

  

 

 

 

 

 

 

 

 

 


