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SEMESTER END REGULAR/SUPPLEMENTARY EXAMINATIONS (AR21/23), April – 2026
	U.G.
	EEE
	Degree
	Bachelor of Technology

	Academic Year
	2025-26
	Sem.
	4th 

	Course Code
	21EE401/23EE401
	Course Title

	
	
	AC Machines

	Duration 
	3 Hours
	Maximum Marks
	70 (SEVENTY)


SECTION-I 
7 x 2 = 14 Marks
1. 
	No.
	Questions (a to g)
	RBT Level
	COs

	a
	Define slip of a 3-phase induction motor and write its formula.
	Remember
	1

	b
	State the condition for maximum torque in a 3-phase induction motor.
	Remember
	1

	c
	List the starting methods of a 3-phase squirrel cage induction motor.
	Remember
	3

	d
	State why a single-phase induction motor is not self-starting.
	Remember
	3

	e
	Define distribution factor and pitch factor for an alternator.
	Remember
	4

	f
	List the required conditions for parallel operation of two alternators.
	Remember
	4

	g
	State why a synchronous motor is called a doubly excited machine.
	Remember
	6


SECTION-II 
4 x 14 = 56 Marks
	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	With a neat diagram, explain the construction of a 3-phase squirrel cage induction motor 
	Understand
	1
	8M

	
	(b)
	Derive the torque equation of a 3-phase induction motor and write the expressions for starting torque and maximum torque.
	Apply
	2
	6M

	OR

	3
	(a)
	Describe the principle of operation of a 3-phase induction motor and derive expressions for rotor EMF and rotor current at standstill and during running.
	Understand
	1
	8M

	
	(b)
	A 3-phase, 400 V, 50 Hz, 4-pole induction motor has rotor resistance R₂ = 0.04 Ω/ph and standstill rotor reactance X₂ = 0.2 Ω/ph. Find: (i) slip at maximum torque, and (ii) ratio of starting torque to maximum torque.
	Apply
	2
	6M

	
4
	(a)
	Explain any two starting methods of a 3-phase induction motor with neat circuit diagram.
	Understand
	3
	8M

	
	(b)
	Explain double revolving field theory of a single-phase induction motor and draw its equivalent circuit.
	Understand
	2
	6M

	OR

	5
	(a)
	Explain pole changing and rotor resistance methods of speed control of a 3-phase induction motor with relevant diagrams 
	Understand
	3
	8M

	
	(b)
	A 3-phase, 400 V, 6-pole, 50 Hz star-connected induction motor runs at 960 rpm on full load. Find: (i) slip, (ii) rotor frequency, and (iii) rotor speed with respect to stator field.
	Apply
	2
	6M

	6
	(a)
	Derive the EMF equation of a 3-phase alternator and explain armature winding pitch and distribution factors.
	Understand
	4
	8M

	
	(b)
	Explain the synchronous impedance method (EMF method) of finding voltage regulation of an alternator.
	Understand
	5
	6M

	OR

	
7
	(a)
	Explain armature reaction in a synchronous generator for unity, lagging, and leading power factor loads with phasor diagrams.
	Understand
	4
	8M

	
	(b)
	A 3-phase, 6600 V, star-connected alternator has synchronous impedance of (1 + j10) Ω/ph. At full-load 0.8 pf lagging, calculate the percentage voltage regulation.
	Apply
	5
	6M

	
8
	(a)
	Draw the phasor diagram of a synchronous motor and explain the variation of armature current and power factor with excitation (V-curves and inverted V-curves).
	Understand
	6
	8M

	
	(b)
	Explain the MMF method of voltage regulation of an alternator, draw the phasor diagram, and compare it with the EMF method.
	Understand
	5
	6M

	OR

	9
	(a)
	Explain hunting in synchronous motors, state its causes, effects, and how damper windings suppress it.
	Understand
	6
	8M

	
	(b)
	Explain the ZPF (Potier triangle) method of finding voltage regulation of an alternator.
	Understand
	5
	6M
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