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B . E . / B. T e c h / B. A r c h (Ful l T ime) - E N D S E M E S T E R EXAMINATIONS, N O V / D E C 2023 

E L E C T R I C A L A N D E L E C T R O N I C S 
V S e m e s t e r 

E E 5 5 0 1 & E lect r ica l M a c h i n e s II 
(Regulat ion 2 0 1 9 ) 

T i m e : 3hrs Max.Marks : 100 

C O 1 Understand the concepts of windings, MMFs and rotating magnetic fields 
0 0 2 Understand the operation of ac machines 
C O 3 Analyse the performance characteristics of ac machines 
C O 4 Analyse the starting and speed control of ac machines 
C O 5 Understand the field applications of ac machines 

B L - B 
( L I - R 

loom's Taxonomy L e v e l s 
emember ing, L2 - Understanding, L3 - Applying, L4 - Ana lys ing , L 5 - Evaluat ing, L6 - Creat ing) 

P A R T - A (10 X 2 = 20 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q. No Q u e s t i o n s Marks C O B L 
1 Def ine pitch factor 2 C O l L I 
2 What a re the advan tages of distributed winding? 2 C O l L I 
3 Why S ing le phase induction motor is not sel f -star t ing? 2 C 0 2 L2 
4 Mention the relation be tween electr ical and mechan i ca l degree. 2 C 0 2 L 2 
5 A 3 -phase , 6 pole induction motor is connected to 4 0 0 V, 60 H z 

supply. Determine: . (1) Ac tua l speed of the motor w h e n running at 
4 % slip (ii) F requency of emf induced in rotor 

2 C 0 3 L2 
J 

6 T h e power input to a 3 -phase induction motor is 8 kW. T h e stator 
l osses total 0.15 kW. F ind the total mechan ica l power deve loped if 
the motor is running with a slip of 4 % . 

2 C O S L 2 

7 What is the need for star delta starter for three phase induction 
motor? 

2 C 0 4 L I 

8 Mention different s p e e d control methods of three p h a s e squirrel 
cage induction motor. 

2 C 0 4 L I 

9 What a re the appl icat ions of S h a d e d pole motors? 2 C O S L I 
10 Define hunting. 2 C O S L I 

P A R T - B (5 X 13 = 65 M a r k s ) 
(Rest r ic t to a max imum of 2 subd iv is ions) 

Q. No Q u e s t i o n s Marks C O B L 

11 (a) T h e stator of a t h ree -phase , 8-pole synchronous generator dr iven 
at 750 rpm has 72 slots. T h e winding has been m a d e with 36 
coils hav ing 10 turns per coil. Ca lcu la te the rms va lue of the 
induced emf per p h a s e if the flux per pole is 0 .15 W b , s inusoidal ly 
distributed. A s s u m e that full-pitch coi ls have been u s e d . Der ive 
the express ion u s e d . 

13 C 0 1 L4 

O R 
11 (b) A th ree-phase, s ta r -connec ted synchronous generator driven at 

750 rpm is required to generate a line-to-line voltage of 440 V at 
50 Hz on open circuit. T h e stator is wound with 2 s lo ts per pole 
per p h a s e and e a c h coil h a s 4 turns. Ca lcu la te the usefu l flux per 
pole. 

13 C O l L4 



1 2 ( a ) How a field produced by a single phase a c supply can be 
ana l ysed? 

1 13 C 0 2 L 3 

O R 
1 2 ( b ) Prove that analyt ical ly and graphically, a rotating magnet ic field is 

generated with a three p h a s e winding supplied by a three p h a s e 
source. 

13 C 0 2 L 3 

1 3 ( a ) A 3 phase star connected 6.6 kV, 20 pole 50 Hz induction motor 
has rotor res is tance of 0.12 Q and standstil l r eac tance of 1.12 0 . 
T h e motor has s p e e d of 292 .5 R P M at full load. Ca lcu la te slip at 
max imum torque and ratio of max imum torque to full load torque. 
Derive the ratio between max imum torque to full load torque. 

3+6+4 0 0 3 L4 

O R 
1 3 ( b ) 

1 

A 400 V, 40 hp, 50 Hz, 4 pole del ta-connected induction motor 
No-load test: 400 V, 20 A , 1200 W 
Blocked-rotor test: 100 V, 4 5 A, 2800 W 
Draw the circle d iagram and determine 
(a) the line current and power factor at rated output; 
(b) the max imum output; (c) the max imum torque; 
A s s u m e stator and rotor copper l osses to be equal at standsti l l . 

4+4+5 C O S L4 

1 4 ( a ) A 230 V, 50 Hz, 6-pole, s ing le -phase induction motor h a s the 
following equivalent circuit parameters : 
Ri = 2 Q, Xi = 3 Q, R2 = 5 0 , X2^= 3 D, Xm 100 0 
Friction and w indage loss including core loss = 60 W 
T h e motor is running at 960 rpm on load. 
Calcu la te (a) line current; (b) input power; (c) power factor; (d) 
developed power; (e) shaft output power; (f) eff iciency. 

2+2+3 
+3+3 

C O S L4 

t 
O R 

1 4 ( b ) T h e main and auxi l iary winding impedances of a 50 Hz, 
capacitor-start s ing le -phase induction motor are Zim = 3 + j2 .7 
Ohms and Zia = 7 + j3 O h m s respectively. Determine the va lue of 
the capacitor to be connected in se r ies with the auxi l iary winding 
to ach ieve a p h a s e dif ference of 90° between the currents of the 
two windings at start. 

13 C 0 4 L S 

1 5 ( a ) A 1200 K\ /A ,0 V , 50 Hz, th ree-phase, star-connected alternator 
has armature res i s tance of 0.25\N per phase. A field current of 40 
A produces a short circuit current of 200 A and a n open-circuit 
emf of 1100 V line-to-line. Ca lcu la te the regulation on (a) full-load 
0.8 power factor lagging, and (b) full-load 0.8 leading power 
factor. 

13 C 0 2 LS 

O R 
1 5 ( b ) Expla in the power-ang le character is t ics of synch ronous 

generator. 
13 C O S L S 

P A R T - 0 ( 1 X 1 5 = 15 M a r k s ) 
(Q.No.16 is compulsorv) 

Q. No Q u e s t i o n s Marks C O B L 
16. T h e no-load test performed on a 1000 kVA, 3000 V, 5 0 Hz, th ree-

phase star connected alternator g a v e the following read ings: 
15 C O S LS 

If (A) 15 30 50 7 5 90 120 150 

V/ph 
(V) 

345 690 1200 1675 1900 2 1 3 0 2 2 0 0 

The effective armature res is tance is 0.25 ohms. W h e n short- IS; 


