| PART C — (1 x 15 = 15 marks)

16. (a) . Discuss various methods used for contwlhng the speed of D, C motor
. wﬂ;h neat sketch. : ' . , (15)

. ‘ Or'
(b) Draw the equivalent circuit of transformer. Also explain, how the cncu1t-
_parameters are estnnated using open circuit and short circuit tests.  (15)
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10.

' Answ'er ALL questions.
PART A—(10x2=20 maiks)

'Explam the term “back emf” in DC motor.

Draw the internal characteristics of DC generator.

The numbér of turns on the primary and secondary windings of a 1-¢
transformer is 350:and 35 respectively. If the primary is connected to a 2.2 kV;
50-Hz supply, determine the secondary voltage on no-load. s

Write some applications of auto-transformer.

Define the term slip in Induction motor.

- What are the uses of damper windings in synchronous machine?

State static and dynamic characteristics of instruments.

What are Piezo-electric transducers?
‘Distinguish between Analog and digital instruments.

D1 aw the schematlc diagram of a Maxweﬂ bndge used for unknown mductance

measurement
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‘resistance of 100 Q@ and the-critical field resistance at 1500 r.p.m.

PART B— (5 X 13= 65 marks)

Fxplain the wmkmg principle of DC mot01 with a sketch. 8

Tind the load and full-load speeds. for a four- pole, 220-V, and_'

20-kW, shunt motor having the following data : Field-current =
5 amp, armaturé resistance = 0.04 ohm, Flux -per pole = 0.04 Wb,

number of armature conductors = 160, Two-circuit wave-connection,.

full load current = 95 amp, No load cunent = 9 A. Neglect armature
reaction, _ o - (B)

Oy

Classify DC Generators based on their method of excitation; draw
the circuit diagram of each types and write the relationship
’ between armature current and load current. , 8)°

The magnetlzatlon curve of a DC shunt generator at 1500 rpm is

I(A): 004 08 12 16 20 .24 28 30
"Eo(V): 6 60 120 172 202 221 231 237 240

TFor this generator' find no load em.f. for a'.fotal sh\in_t field

®)

Derive the emf equation of a Transformer from first principle. = (8)

A single-phase transformer with a ratio of 440/110-V takes

~a no-load current of 5 A at 0.2 power factor lagging. If the secondary

supplies a current of 120 A at a p.f. of 0.8 lagging, estlmate the

cur rent taken by the p11n1a1y o . (5) o

- Or

Explain in brief various loses present in the Trahsformer’; Efficiency.
- of a transformer and write the condition for maximum efficiency. (8)

AflOO kVA transformer has 400 turns on the primary and 80 turns
on the secondary. The primary and secondary resistances are 0.3 Q

~and 0.01 Q respectively and the corresponding leakage reactances -

are 1.1 and 0.035  respectively. The supply voltage is 2200 V.

.Calculate the equwalent 1mpedance 1efer1 ed to prnnmy , &)

A 4- pole 3-phase inductidon motor opelates from a supply whose
frequency is 50 Hz, Calculate

(1) * The speed at which the magnetlc ﬁeld of the stator is 1otat1ng

‘ (2) . The speed of the rotor when the shp is 0,04

(3) The frequency of the 1ot01 currents when the slip is 0.03.

(4)  The frequency of the rotor currents at standstﬂl . (6)' '

.Classﬂ"y smgle phase induction.based on method of starting and °
write the pnnmple of making smgle phase induction motor self

starting. | : L , B ' (7)
. , or - .
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Define the voltage 1egi11etion in-alternator‘-ar}d draw the ph_aéor_ _

dlag1a1n of a loaded alte1 nator. " - ' o (7)_ o
Explain the construction of V-cuwes of synchlonous motm . (6)
Define Transducer and classify dlfferent types of transducers.  (8)
What is strain gauge, explain its working principle. - . (5)
_ Or
Explam the working of vauable capd(:ltance L1ansduce1 w1th neat
dlagx am. ' . 7 - (N
With a. schemat1c diagram, explaln the working of L1nea1 Variable
lefelentlal Tr ansfm mer (LVDT). , : 6)
Compale analog and dlgltal modes of opelatlon in. measulements
(8
Derive and explain the measurement of resistance using Wheatstone
© bridge. _ I L - 5)
S Oor ‘

An unknown inductance L, is ine'asuled using a deflection type of
bridge as shown in- figure . The components in the bridge have the '
following values : - g

o ,m‘

’-

Ve= 10Vrms,L1 ZOInH Rz—lOOQ Rs—lOOQ T -
‘If the output voltage Vois 1 V r.m.s,, caleulate the value of L, -~ .(6)

Explain with circuit the‘measurement of frequency of .the AC.
- signal using Wien bridge. . ) - M -
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