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Enrolment No./Seat No_______________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                           BE- SEMESTER–VII EXAMINATION – WINTER 2025 

Subject Code:3172422                                                                Date:13-11-2025   
Subject Name:Advanced Industrial Drives   
Time:10:30 AM TO 01:00 PM                                                           Total Marks:70   
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks. 

4. Simple and non-programmable scientific calculators are allowed 

    

Q.1 (a) Find the step angle of a single stake 2-phase 6-pole VR Stepper motor. 03 

 (b) Define the following terminology associated with the performance and characteristics of 

Stepper Motor. 

(i) Step Angle (ii) Resolution (iii) Stepping error (iv) Synchronism 

04 

 (c) A permanent magnet stepper motor is driven by a series of pulses of duration 20 milli-

second. It has 4-stator poles and 6-rotor poles. How much time it will take to complete one 

rotation. 

07 

    

Q.2 (a) Draw and explain static characteristics of Stepper Motor. 03 

 (b) Draw and explain dynamic characteristics of Stepper Motor. 04 

 (c) With the help of block diagram and logic controller, explain open-loop control of Stepper 

Motor. 

07 

  OR  

 (c) With the help of block diagram explain closed-loop control of Stepper Motor. 07 

    

Q.3 (a) Discuss the losses in electric drive system. 03 

 (b) Draw the characteristics of Linear Electric Machine. 04 

 (c) A stepper motor has a step angle of 1.8o. Find  

(i) resolution  

(ii) number of steps required for 50 revolutions  

(iii) Shaft speed if the stepping frequency is 5000 pulses /sec. 

07 

  OR  

Q.3 (a) Compare Axial and Radial Permanent Magnet Motor. 03 

 (b) Draw and explain performance characteristics of PMDC. 04 

 (c) Discuss PMAF Machine in brief. 07 

 

Q.4 (a) Distinguish between AC and DC Servo Motor. 03 

 (b) A stepper motor is operating at a pulse rate of 5000 pulses /sec. It travels 100o in 0.02 sec. 

Find its resolution. 

04 

 (c) Explain principle of operation and control of SRM. 07 

  OR  

Q.4 (a) Draw the block diagram of Electric Drive and explain it in brief. 03 

 (b) Explain construction and working principle of PMDC. 04 

 (c) Obtain the thrust equation of DCLM. 07 

 

Q.5 (a) What are the advantages and disadvantages of Linear Induction Motor? 03 

 (b) Compare BLDC motor and PMSM. 04 

 (c) Explain construction and working principle of BLDC machine. 07 
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OR 

Q.5 (a) Discuss standards of energy efficient motor. 03 

 (b) Explain the construction and working of SRM. 04 

 (c) Explain Microcontroller based control of SRM. 07 
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