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Note: Answer any FIVE full questio$qbeffiosing ONE full ques,frin,from each module,

-fu "'' " '"

a. What is meant by back emf? E;'Slain the significance ofbaek emf. (06 Marks)

b. State the applications ofv s"types of DC motor. +-S' (04 Marks)

c. A 200 V dC shunt motf#bs 22 A and runs at 1Q0d.i m. Its field and armature resistance

are 100 f) and 0.1 E2 i$@ctively. Determine the VII+e of additional resistance required in

the armature circuit'rtOieduce the speed to 800-rpm, when:
(i) Thetorqud$qopbrtionaltothe.pgd..,,,u15,.l
(ii) The torque.,vaiies as the square of thp'"speed (10 Marks)

,. OR
fr,pfqi"ihEi'6haracteristics ofDC slturdt otor.

.u,::;i '"

2a.
b. Derive:ffie condition for maximumt'fhciency of a DC mpehihe.

With a neat sketch, ";ili" rh"-W*a-I,"o"ard method'otSp""a control oA-QC motor.
.: llt(10 Marks)

(06 Marks)
,:i:.r r la ;:::.

Derive an expres,sion foirunning torque sifa,rt induction mgt6'iffi obtain the condition for

maximum torqudh$ile running. "-. ,:,., 
*; 'i"': (08 Marks)maximum torqudffile running. ffi,.. ]' (08 Marks)

c. A 4-pole, SO h;;rii"auction *otor 4j-rffi;ed voltage and fr,gquency has a starting torque of
160% and maximum torque of 2001J;O,ffull load torqrqd Determine:
(l) Fqll'!g,?d speed ,,. 

"lit', 
,,..*=,

(ii) sip,,e.A'at maximum ff,a " ,,,* 

""',,,,.''' (06 Marks)

, .:' '"'ii 
,i. 

' OR,., ,

a. .u.tpiscuss the torque-slip characteristics p,,hr+" 3{ induction motor indicating motoring,

generating and brakipg regions on diagram (10 N{arks)

d'.':. .itre Hopkinson"t}ttbn two shunt ma-chines gave the following test results for full load:

Line voltage =t250 V 
,,, 

\."'ii1"

Current taken ftom supply exclud-iagfield current: 50 A

Describe the field test qpplied to two similar DCsgries, motor.. .-,
Derive an expressio{r for running torque dfeF'induction mgtor ai

Motor armature current = 380 A
Field currents = 5,A. and 4.2'A "

Calculate the efficiency of motor and generator. Assume resistance of each machine is

0.02 O (Ra). lo Marks)

,t:

,r,,-,1'r,, Module-3
a. In a 3 0 IM shffiii rotor.input: rotor cu loss : mechanical power developed is 1 :5 :1 - 5.

(06 Marks)

b. Explain cpggihg and crawling phenomenon'in 3-$ induction motor. (04 Marks)
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(10 Marks)

c. The power input to a 500 V, 50 Hz, 6-pole,3$ inducti.p,,p tiiotor ?t 971 .-pT it 40 KW' The

statoi losses total 1 KW and the friction and windagg,losE€s total2 KW. Calculate:

(i) Slip
(ii) The rotor copper loss

(iii) Mechanical power developed in the rotor' "

(iv) Efficiency 
o;+1,,;,,,

OR
a. Draw the circle diagram from nor!6,a&:'Aa short circuit test of a 3-0, 14.92 KW,400 V, 6

pole induction motorwith the &tlu.,.yiflg test data:

No load : 400 V, 11 A, cos 0e'{9,?' 
,..,,,

SC load : 100 V, 25 A,cos $ = 9.4
The stator and rotor copp-ef',I ses are equal. Determine':'ffbm circle diagram:

(i) The line current ;.-'rl$, (ii) Slip (iii) Eo*pi factor

(iv) Maximum output _,:r"''*'" (v) Efficiency (10 Marks)

b. Explain the constrhctidh of deep bar rotor inducJion motor. (06 Marks)

c. fxplain the prinilp,1e''bf operation of an indubtion generator. What are its limitations?
.. i:' . (04 Marks)

7 a, Explffioubt" n.ta revolvingtlr1g{iJapplied to singlq$ se induction motor and prove

that it caiinot produce any startini$$@ue. - .. . , (10 Marks)
_ I 4:1"'

b. Mention the different methods,of speed control o.f'3fltinduction moffi,]Dpscribe any two

methods. _nu,*,ilr,, . . ,,"" ,;';;.', (10 Marks)

irrl,il lloR'.r,
a. Explain why single phase induction motori's,gci,tself starting. -. (06 Marks)

b. Briefly explain toi4u"-rp"ed charactq-r,lgtics::'of capacitor #4'?hut" motor. Mention the

application of c itor split phase *d.t6ta. (06 Marks)

c. With neat sketchei, explain the co&ifilCtion and oper4liofi of capacitor start 1-$ induction
(08 Marks)motor.

Nlodule-5
a. Explain'the operation qf.iF&ronous moto1,1t Constant load and variable excitation with

phasor diagrams. (08 Marks)

b.'ri{EScribe the differerit=stdrting methods of 'sy$chronous.motor. (06 Marks)

i:-:-"D'escribe the ope61io.h'6f linear induction motor. List the application. (06 Marks)

.,,. ,,-l 
,,..-it*oR

a. Explain the':Conitruction and *oilffidg ofuniversal motor. (06 Marks)

b. Write a short note on stepper motor. (06 Marks)

c. Describe a phenomenon.,,otlhunting in synchronous machine, what are the methods to
overcome this. (08 Marks)
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