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U.S.N

P.E.S. College of Engineering, Mandy&71 401
(An Autonomous I nstitution affiliated to VTU, Belgaum)
Second Semester - B.E. - SemestedBExamination; June — 2016

Basic Electrical Engineering
(Common to All Branches)
Time: 3 hrs Max. Marks: 100

Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
ii) Missing data may suitably assume.

UNIT - |
1 a. Explain the following terms with necessary derigas :

(i) Statistically induced emf 8
(i) Mutually induced emf
b. In the circuit shown in Fig. Q.1(b) power dissighta 10Q resistor is 40 W. Determine the

value of R.
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c. A coil of 150 turns is linked with a flux of 0.01wikhen carrying a current of 10 A, Calculate
the inductance of the coil. If this current is wmihly reversed in 0.01 second, Calculate the 4
induced emf.

2 a. Derive an expression for the energy stored in ane@égfield. 6

b. Two resistors are connected in parallel acrossM@X supply current drawn by the circuit
is 10 A and the power dissipated in one resist@083 W. What is the current drawn by the 8
resistors when they are connected in series atttessame supply?

c. The self inductance of a coil having 500 turns.B50H. If 60% of the flux is linked with a
second coil of 10,000 turns calculate;

(i) Mutual inductance of the two cails, 6
(i) E.M.F. induced in the second coil when currenthe first coil changes at the rate of
100 A/sec.
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UNIT - I
3 a. Distinguish between lagging power factor and leggiower factor in a.c. circuits. Show that
current in a R-C circuit leads the voltage by aglep Draw necessary circuit diagram,

vector diagram and waveforms.

b. A voltage of 100 V at 50 Hz is applied to a R-Lisgrcircuit. The current in the circuit is 5 A
lagging behind the voltage by 35°. Write the exgias for the current and voltage. Find the
values of R and L.

c. An alternating emf is mathematically expressed a200 sin314t. Find ;
(i) The amplitude (i) Frequency (iliphe instantaneous value, when%oosec.

4 a. Define Average value and RMS value of a simladoalternating current. Derive an
expression for RMS value of a sinusoidal waveform.

b. What is meant by phase angle between two altegatirguantities? Show that the average
power in an ac circuit is given /= VI cos@

C. A voltagev = 100Sn314t is applied to a circuit consisting of a Z5 resistor and an
80 microfarad capacitor in series. Determine ;

(i) An expression for the value of current
(i) The power consumed by the circuit.
UNIT - 1l
5 a. Establish the relation between phase and line gadfi@oltages and currents in 3 phase star
connected circuit. Draw the phasor diagram.

b. Three equal impedances each having a resistar®@afnd inductance reactance of2Gare
connected in star across a 3 phase 440 V systeh. Fi
(i) Phase current
(ii) Line current
(i) Total power consumed.

c. With the help of a neat diagram, describe the coosbnal features and working of a
Dynamometer wattmeter.

6 a. Mention the advantages of 3 phase system overespigise system.

b. A balanced star connected load is supplied fronalanized 3 phase 400 V, 50 Hz system.
The current in each phase is 30 A and lags 30Tbethe phase voltage. Draw the phasor
diagram.

c. What do you mean by earthing? Explain why instialies must be earthed. With a neat

diagram explain plate earthing.
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UNIT - IV
7 a. With usual notations derive an expression for tfteiced EMF of a DC machine.

b. 4 pole 250 V series motor has a wave connectedtarenaith 1254 conductors. The flux per
pole is 22 mwb when the motor is taking 50 A. Aramatresistance is 0Q. Calculate the
speed.

c. With neat diagrams explain different types of retosed in synchronous generators where

are the two types used.

8 a. List different types of DC motors. Write thiecait representation of each type and explain.
b. A 250 V shunt motor takes a total current of 2C0R&sistance of the shunt field is 2Q0and
of the armature 0.9. Find the current in the armature and back emf.
c. Starting from basic principles, develop an expas$or the emf induced in an alternator.
UNIT -V
9 a. Explain with a neat sketch construction di@llgype transformer.
b. Explain the principle of operation of a transformer
c. In a 25 kVA 2000/200 V transformer, the iron andp@er losses are 350 W and 400 W
respectively. Calculate the efficiency at UPF df fudl load.
d. Briefly explain the construction and principle operation of a 3 phase squirrel cage
induction motor.
10 & Explain briefly various losses that occur in a sfanmer.
b. Derive the EMF equation of a transformer from fuméatals.
c. Explain the principle of operation of Induction mntWhy does it require a starter? Can it be
run at synchronous speed? Why?
d. If the electromotive force in the stator of an 8epimduction motor has a frequency of 50 Hz

and that in the rotor 1.5 Hz, at what speed isribéor running and what is the slip?
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