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li ,\empster B.E. Degree Examination, Dec.2023/Jax. 2024
Electric Motors

~Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
iy, Module-l 7
1 a. What is back emf? Derive the armature torque equation ofaD. ( . motor. (06 Marks)

b. Sketch the speed v/s Ia and torque vs la. Characteristic of d.c. i) Shunt motor i) Series
motor  1il) Lumulatlve]y compounc.ed motor 1v) leferentlally compounded motor.

(08 Marks)
C. What are thc lossps that occur in d.c. machines? Draw the power flow diagram of d.c. motor.
(06 Marks)
OR : ‘
2 a. Explam ‘rhe operatlon of four point starter with neat diagram, mention its advantabe
(66 Marks)

b. A4 pole 250V, wave connected shunt motor gives 9.5kW when running at 1000rpm, and
drawing armature and field currents of 60A and 1A respectively. It has 560 conductors. Its
armature resistance is 0.2Q. Neglecting brush drop, determine: 1) total torque ii) usetul

torque iii) useful flux per pole iv) rotational losses V) efficiency. (10 Marks)
c. Briefly explain pr1n01ple of plugging and rheostatlc braking. " (04 Marks)
~ Module-z {7
3 a. Explain back: to back test on two ldentlcal D.C. machines and calculate the efficiency of
machine as generator and as motor.. (08 Marks)

b. A 400V, shunt motor takes 4A on 1o load The armature resistance including that of brushes
is 0.282 and the field current is 1A. Estimate the output and the efficiericy when the input

current is i) 20A ii) 80A. (08 Marks)
c.  What is slip in induction mot(n‘? Explain its mgmﬁcance (04 Marks)
. »OR
4 a. FExplain the rleld’ teat on D.C. se;jxes motor and explain the method to find out effici 13my
(07 Marks)
b. Draw and explam the torque siip charactenstmq covering motoring, generating and braking
regions of operation of induction motor. (06 Marks)
c. With the help of neat dlagram explain how efficiency of d.c. motor can be determined by
the retardation test. (07 Marks)
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Modu‘le-3 by, ¥ :
rite the steps to dlaw circle diagram of three ph'lse mduwon motor with the, nclp of
diagran. S ; 6 M.w )
Draw the circle dlaglam from no load and short urcul‘f‘(B‘{\ testofa 2 pnase& T0k'W, 400V, 6
pole induction motor with the tollowmg, test data: (hne values):

No ioad: 400V, 124, p£f=02 = o

Blocked rotor test: 100V, 24A, p.f=0.4 Ly

Rotor copper loss at standstill is half the total Cbpper loss. From the dmgl ant determine:

i),  ¥ull load current and power faclou

ii)  Efficiency '

i)  Maximum possibie power output

wv)  Maximum torque.

(10 Muarky)

Expiain the principie of operatl cof induction generator. . = {04 Marks)
oy ¥ OR /
Obmm the equlvalent c1rcu1t of a three phase mduct ion motor. Explain the steps IVWOW(J;
(67 \i.n'xS)
prum cogging and cr awhng of induction motor. (05 Marks)
Fxpiain with dxagram deep bar eage motor ard double eage inducticn moior. (07 Marks)
. , ‘Module-4
Show that i star-delia starting of squirrel eage induction motor, the starting current and
torque are teduced by a factor of 1/3 compared to DOL starting. ‘ ‘ (07 Marks)
Explain the construction and working of shaded pole type motor. (06 Marks)
Draw anc explain the equlvalent circuit of a single phase induction m\vu' (67 Marks)
oy OR ,
Explain star-delta starflng of induction motot with the help of neat "11 AZTAIT. (06 Marks)
A 260W, 220V, 50Hz single phase capacitor start induction motor kas the *Uun duw
constants for the main and auxiliary winding Z, = (9.5 + j3.5)Q and Z,, = (4.5 + "7)(
Determine the. value of the capamtor that will place the mdm and auxiliary windin g cu CCLALS
in quadrature at starting. : (08 Marks)
[:xpium the double 1cvolvmg ﬁold theory of smgle-phase induction motors. (06 Marks)
' Module-5
State the methods of st mg of synchronous motor. Explain the method which needs
alternation of pole faces with diagram. .~ (06 Marks)
Explain with neat dlacram, the prmmple of operation of a 3-phase synchronous motor.
. Expiain its v-curve.. (08 Marks)
With the help of dlagfam explam the. phenomenon of hunting in 8 syachroncus motor and
also wplan}mdamplng CMRIT LIBRARY (06 Marks)
OR BANGALORE - 560 037
Describe the construction and working of variable reluctance stepper moter. (67 Mharks)
Explain the principle of operation of a.c servomotor with diagram. (06 Marks)
Dascribe the construction of universal motor. What are two types of compensating windings
used? 4 (07 Marhs;
b ) K ok Kk ok
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