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Electric Motors

Time: 3 hrs. '':... 
' t ,*jMu*. Marks: 80
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Note: Answer any FIVEfull questionsl,chdbsing ONEfull questio4ffom each module.

,-,rt*'ffir,rr"-,
I a. Explain the speed-current, t& *b5ffi-ent ,rd speed tokffi"characteristics of DC shunt

motor, ' t,.,,.. ,,i i" (06 Marks)

b. Derive the expression ffihe torque developed in a DG motor. (04 Marks)

c. A 200V shunt motorg.UinJ:0.1O, Rr:2400 ar-Ib.iiltational loss 236watt. On full load, the
line current is 9.8A with.fhe motor running at 1450 rpm. Determine:
i) The mechaiiieal power developed '{"

ii) The load torque
iiD The full load efficiency ,,.:, (06 Marks)

nxplffirwith a neat diagram the*,eiffiion of a 3 point $f%ttt (07 Marks)

What aiE the different losses inbd-, hunt motor? how do they vary with"the load. (04 Marks)
A 230V DC shunt motor runs at 800rpm and ta,\esq armature cufr,,,ht of 50A. Find the

resistance to be added tg , field circuit to iqeTSRSt the speed frorir 800rpm to 1000rpm at

an armature current;"hf ".'80A. Assume that flux is proportioiial to field current.

Take Ru : 0.15f) and R,n : 2500.
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Module-2
Explain with a neat circuit Field'stgSt conducted on tryo Similar DC series motor, (06 Marks)

2a.
b.
c.

b. Sketch thg tbrque-slip chara-qfeistic of a 3 phaseJiiiluction motor indicating herein the

starting torque, maximum totQri&dnd operating region. (04 Marks)

c. Derive the expression for*ti''torque of an Induciion motor and obtain the condition for
maxjmum torque. (06 Marks)

(06 Marks)

(04 Marks)
Why this test cannot be

(06 Marks)
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'I*rrt, 'tl' *_'?ltiiil 1
a.;,.' 4..,u.Oation tes!,,,fuptrformed on a separately excited DC motor. The induced voltage fallsA retardatlon teslr.l perlormed on a separately exclteo UU motor. I ne mouceo volmge ralls

from 240V to 22AY in 25 secs, on:ofiening the armature circuit and in 6 seconds on suddenly
changing the''arm4ture connectitih;from suppty to a load resistance, which takes an average

current of l0A. Find the efficiency of the machine running as a motor taking a current of
25A from 250V supply. Take R":0.3Q and R.n = 200Q.

b. An 8 pole, 50H2, 3 p-hliig€{nduction motor develops a maximum torque of 150Nm at

650rpm. The rotor resi$bnbe is 0.6Olph. Find torque at 4o/o slip. Neglect stator impedance.

c. Describe the relative merits and demerits of Swinburne's test.
p erfo rmed o nO- 6ll$8r ie s moto r.
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Module-3 'liio''i,'

Draw and explain the phasor diagram and equivalent c$cU!!$f a 3 phase Induction motor.
,i. ,, ,L (08 Marks)

A 6 pole, 50H2,3 phase Induction motor running on fuU ioad with 4oh slip deveiops a torque

of 149.3Nq at its pulley rim. The friction and-windd$e losses are 200W and stator copper

and iron losses equal to l620watts. Calculate:,,,,,,,,,*1., 
'',,,

i) Output power

10 a. Explain the effect of varyjns"excitation on armature current and p.f, of synchronous motor.
' tna trtr--t

b. Explain with a neat principle of operation of stepper motor.
(08 Marks)
(08 Marks)
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