USN 14ELE15

First Semester B.E. Degree Examination, Dec.2014/Jan.2015
Basic Electrical Engineering

Time: 3 hrs. Max. Marks:100
/s" ' Note: Answer FIVE full questions, selecting b‘
/o at least ONE full question from each part. (l/

‘9'? 5, PART -1 O
/> Find the values of currents in all the branches of the network shown in Fig. Q1 (a){UMarks)
N
2
>
4
Fig. Lzb

b. A current of 20 £)ows through two ammeters A and B ries. The potential difference
‘ across A is 0.2 ross B is 0.3 V. Find how aI’Se current will divide between A
and B when they are 1 lel. (06 Marks)
Coils A and B in a magn ircuit have 600 an@frqp turns respectively. A current of 8 A in
coil A produces a flux of 0. JIf co-eﬂic% coupling is 0.2, calculate
ittd.

i) Selfinductance of coil A } open ci
ii) Flux linking with the coil B. éé ’

50, will be treated as malpractice.
X
+

iii) The average emf induced in coil en the flux with it changes from zero to full value

lines on the remaining blank pages.
4248
0

in 0.02 second.
iv) Mutual inductance. Q/ \ (08 Marks)
2 a. A circuit consists of two p

sistors havi istances of 20  and 30 Q respectively,
connected in series with resistor. If the ¢ through 30 Q resistor is 1.2 A, find
(i) Currentsin 20 Q Q resistors. ti) The voltage across the whole circuit.
(iii) Voltage across resistor and 20 £ resistor.(iv) 1 power consumed in the circuit.
08 Marks
Obtain the eﬁm between self inductances, mutual {dlktance and co-efgicient o)f
> (06 Marks)
of 600 turns and a current of 10 A in the coil gives?a to a magnetic flux of

i r. Calculate (i) self inductance (ii) Induced emf and 1i;\\.'.B ergy stored when
% t is reversed in 0.01 second. é (06 Marks)
PART -2 /-

3 a erive the expression for armature torque developed in a d.c. motor. % 06 Marks)

&~ Explain with a neat diagram, the constructional features and operation of an in n type
single phase energy meter. Drks)

¢. A 30 kW, 300 V DC shunt generator has armature and field resistances of 0.05 o d
100 ohm respectively. Calculate the total power developed by the armature when it deli

4

revealing of identification, appeal to evaluator and /or equations written eg,
o
b
e
e
)

ompleting your answers, compulsorily draw diagonal cross

Important Note : &:

2

full output power. (08 Mark$)S¢
4 a. Derive the emfequation for a d¢ generator. (06 Marks)
b. With a neat diagram explain the construction and working of dynamometer type wattmeter.
(06 Marks)

¢. A 200V lap wound dc shuntmotor has 800 conductors on its armature. The resistance of the

armature winding is 0.5 Q and that of field winding is 200 Q. The motor takes a current of
21 A, the flux per pole is 30 mwb. Find the speed and torque developed in the motor.
(08 Marks)
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PART -3
5 "a. Obtain expression for the current through the pure inductor, if the voltage across it is
v=v,sinmt. (06 Marks)

b. A voltage v=100sin 314t is applied to a circuit consisting of a 25 ohm resistor and an 80 pF
capacitor in series. Determine (i) peak value of current (ii) power factor (iii) Total

\ - power consumed by the circuit. (08 Markg)
/sl + c. Write a short note on: ﬂ&
@ (i) Necessity of earthing. *(1/

6/ (i1) Precautions to be taken to prevent electric shock. rks)

c'tor The respective voltages across these components are 170 V, 15008 and 100 V and

6 aog voltage of 200 V is applied to a series circuit consisting of a resistor, anh{cbctor and a
th: nt is 4 A. Find (i) the power factor (ii) Resistance (i) Imp%ﬁbge (iv) Inductive

react d capacitive reactance. (08 Marks)
b. Explain cessity and the operation of earth leakage circuit b d (06 Marks)
‘'C. Two impe z, =(6—-j8) ohms and 2, =(16+ ji2)oh connected in parallel. If

the total curre / ¢ combination is (20 + _]10) amperes, ﬁkd"

() Volta ross the combination.
(i)  Currents 1% two branches. @ (06 Marks)
PART -4
7 .a. Obtain the relationship b n line and p Yoltages and currents in a three phase
~ balanced star connected syste (06 Marks)
b, A 3-phase delta connected baIa.h/

current of 200 A at a line voltage o

consumes a power of 60 k.w. taking a lagging
50 Hz, Find the parameters of each phase.

{06 Marks)

€. A 12 pole 500 rpm star connec%@mer@r has 48 slots with 15 conductors per slot. The
flux per pole is 0.02 webers ?Ql' ding ﬁcty 18 0.97 and pitch factor is 0.98. Calculate

the phase emf and line emf, Q & (08 Marks)

8 a. Define phase sequenc '&1 list out the advantagesfof ee phase system as compared to
single phase syste (06 Marks)
b. A 4-pole 1500 & star connected alternator has 9 slots / and 8 conductors per slot.

Determine per pole to give a terminal voltage of 3 g Take winding factor and

pitch facte, nity. 7 (08 Marks)

¢. The in ower to a 3-phase induction motor running on 40&, 50 Hz supply was

me by two wattmeter method and readings were 3000 W an 00 W. Calculate

% | power input (ii) Power factor (iii) Line current. Pl (06 Marks)
0 PART -5 14 }

Derive emf equation of a transformer. ( Marks)

* b. Ina 25 KVA, 2000/200 V single phase transformer, the iron and full load copper1s
350 watts and 400 watts respectively. Calculate the efficiency at unity power fa

{1} full load (ii) half full load. (08 Ma
. %,

An 8-pole altemator runs at 750 rpm and supplies power to a 6-pole induction motor wh
runs at 970 rpm. What is the slip of the induction motor? (06 Marks)

10 a. A 600 KVA transformer has an efficiency of 92% at full load, unity p.f and half full load,

0.9 p.f. Determine its efficiency at 75% of fuil load, 0.9 p.f. (08 Marks)

b. An 8-pole alternator runs at 750 rpm and supplies power to a 4-pole induction motor. The

frequency of rotor current is 1.5 Hz. Determine the speed of the motor. (06 Marks)

¢. Derive the condition for which the efficiency of a transformer is maximum, (06 Marks)
ok ok ok %
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