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(SEM II) EVEN SEMESTERTHEORY EXAMINATION, 20

ELECTRICAL ENGINEERING

NOfe": (i) Attempt ALL questions.

(ii) All questions carry equal marks.

(iii) In case of numerical problems assume data wherever not provided.

Attempt any four parts of the following:

(a) An alternating current is represented by i=4oo sin(157t+1T/6)

(i) Average value of current

(ii) RMS value of current

(iii) Time period

(iv) Form Factor

(v) Phase angle

(b) With the help of power triangle explain active and reactive powers. ~~
a purely inductive circuit power absorbed is zero.

(c) A series combination of Rand C is in parallel with a 20D resisto:ca - Hz
source results in a total current of 8A. Current through the 200 ~~. or is SA

and current in the R-C branch is 3A. Determine Rand C.

i(t) = 14.14 sin 120t+ 7.07 cos (120t+300) in a~circuit.., ."',

(i) the time expression of resultant current

(ii) the power factor of the system and the power delivered by the source.



(e) A series COG' . ati0l10f a capacitor C and resistor R is shunted by an inductive

coil having :esistance R and inductance L an the co ':""!.a 'on is connected to

an ac source. Show. that the impedance of e

f .- {L
requency II R = ~C .

(f) Deduce anaroay on three points between ma e:::- crr-== ~.:: c...2'L-t::1c circuit.

What are th~ two major points of difference hen -ee;; ::-- -

In the neh'; _= shown in Fig.t1determine e .
flow in the - eter A ha~~g a resistance OT ~ __

_0 20.

+r' A

So. 60.
lOV -=-

B
Fig. 1.2

(c) State and ex. lain maximum power transfer theorem. Fir.' ~ => ~::....-::2

will absorb maximum power in Fig. 1.3.



11690
() Deduce the expression for converting a star connected resistances into an equivalent

delta.

e) Describe the constructional details of a single phase induction types energy meter
with the help of a circuit diagram. Give its principle operations and use.

(f) A moving coil instrument gives a full scale deflection of 10m A when the potential
differences across its terminals is100mY. Calculate the series resistance to measure
1000Von full scale.

(a) Compare star and delta systems of cormection in 3 phase a.c. circuits. ~ustify that
.~"..••'-" . total power in the 3-phase, 3-wire star connected load circuit is the a.. e Ticsum

of two wattmeters. A 3-phase 400V motor load has -a·pmoyerfactor of lJ.i(lag).
Two wattmeters connected to measure the power, reads the total . _ '_ 0 e 26
kW. Find the reading of each instrument.

(b) Define voltage regulation of a single phase transformer. How it is ie:ermined ?
Calculate the regulation of a transformer in which ohmic drop is 1~o ill reactance
drop 5%of the voltage at the following power factors (i)0.8laggina Iii . leading.

(c) Following are the test results for the 4 kVA, 200V/ 400V, 50Hz 5' ole phase
transformer

OC test: 200V, 0.8A, 70 W

SC test: 17.5V, 9A, 50 W

(a) Explain the role of back emf in DC motor. A 200V dc series m()tc~ :uns at 500
rpm when taking a current of 25A. The resistance of the armature .~ 0.50 and
that of the field is 0.30. If the current remains constant, calculate:" e resistance
necessary to reduce the speed to 250 rpm. _

(b) Draw and explain:

(i)

(ii)

(iii)

Operating characteristics of D.C. shulJ.~.generator.

Speed-torque characteristic of D.C-~~tor.
- .

(c) Explain the methods of speed control of D.C'motors. Gh'e the application of the
D.C series motor, D.C shunt motor and synchronou motor.



Attempt any two " arts of the following:

(a) Provet~at for 3-phase Induction motor.

Pg : rotor ohmic loss: Pm = 1:S : (1- S).

Where Pg = Airgap power

Pm = :'vfechanicalpower
,

The power' put to a 500V, 50Hz, 6 pole, 3-phase squirrel ca
running at 5 rpm is 40 kW. The stator losses are 1 k . a.;:
windage lossesare 2kW. C.alfulate(i)slip (ii)rotor copper loss (6 _

"".Draw torque slip characteri};ticsof 3-phase Induction motor. r

happen if rOLorresistance is increased? Give the application of '" _~:;:>- ,:",.' ~-=_
motor.
Justify usin double revolving field theory that net starting torque ::-..::..:...
induction 'otor is zero. Explain various methods of startina :::~
Induction otors.
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