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Time: 3 hrs. Q/;/ @’Iax. Marks: 100
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Note: Answer mgf/ E full questions, choosing one Sull questuqt\fr m each module.
///zgn‘“z\ N
O Module-1 S
1 a State Ohm’s law. Me 1On its limitations. Q‘\% (05 Marks)
b. State and explain Ki laws as applied to D.C circ?jt\s{. / (08 Marks)
c. A coil of 150 turns is H with a flux of 0.01 wehef Wen carrying a current of 10 A.
Calculate the inductanc 3 ’"Qbe coil. If the currq;:\;\t;\t‘%uniformly reversed in 0.01 sec,
calculate the induced electr‘%é ive force. 1?:\:5:% (07 Marks)
2 a. Define dynamically induced e.m¥a8 Xstatica, _induced e.m.f with examples. (06 Marks)
b. Two resistors connected in parall ,;?‘. oss. 1Oy D.C supply. The total current from the
supply source is 10 A. The power dissipat: i one resistor is 600 W. What is the current
drawn when they are connected in serics acf8ss the same supply. (08 Marks)
c. Define the co-efficient of coupling ané\.\(lg@iﬁ;r;lation with Ly, L, and M. (06 Marks)
e RSN
-NEII\dule N2
3 a. Witha neat sketch, explain the QQ& ction of th;\\@\;ous parts of a D.C generator.
N WOrx, (08 Marks)
b. What is the significance of back/EMF ina D.C mothf?,/ . (06 Marks)
c. With a neat figure, explair{ iﬁe/ﬁ@;onstruction and w&‘kﬁ%principle of a dynamometer type
wattmeter. e O (06 Marks)
L7 e
N\ 4 N
) OR “D)
4 a. Derivethe EMF e uati\d\fl%f D.C generator. \3 /;\\ (06 Marks)
b. Find the useful flux per pole of a 250V, 6 pole shunt motoﬁ;_—,(D\/,C,)} having a two circuit
connected arm i{i@{ﬁinding with 220 conductors. At normal y%?ki\ng temperature, the
overall armatu@ié}lg\ istance including brushes is 0.2 Q. The armatuge-Gurrent is 13.3 A at the
no-load spee‘%@f}?% rpm. 53 (08 Marks)
c. Describe Wit \/)a neat sketch, the constructional details and operatidhf;of;g single phase
inductigxﬁ"‘%ypg@’energy meter. \Cjé , (6 Marks)
&y 2
LN Module-3 NN
5 a D;ri\fé\;?n expression for power in pure capacitor circuit and draw voltagel @y rent and
powerwaveforms. A0IMarks)

b. <f‘aﬁz@':*::«*:ries circuit with a resistor of 100 Q, capacitor of 25 pF and inductance of Qﬁ‘i&-{\is

C.

<

g;f;f‘.‘;\_o/nnected across 220 V, 50 Hz supply. Calculate impedance, current, power aning}Wer
factor of the circuit. (08 Marks)

With a neat sketch, explain 3-way control of Lamp. (05 Marks)

OR
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2~ (06 Marks)

1@@ earthing. Explain any one type of earthing with a neat diagram. /"\\&
Two jiipsdances (150 — 157j)Q and (100 + 110j)Q are connected in pararhéfdcross 200 V,
50 y. Find branch currents, total current and total power cor@)}_n?& in the circuit.

Draw thephasor diagram. (%ASJ/ (08 Marks)
Define p ctor and mention its practical importance. Y (06 Marks)
é\\

%/ Module-4 N
In a three phas onnection, find the relation between llQQR hase values of currents
and voltages. Alsa-dFive the equation for three phase powe \b/ (06 Marks)
Show that the two wa@i;ters are sufficient to measure %Eﬁhase power. Also derive an

expression for the poi:‘(e/f ctor in terms of wattmeter re ! X (06 Marks)
A 6 pole, 3 phase, stars <%f@“écted alternator has an a turg’with 90 slots and 12 conductors
per slot. If revolves at 'O@fm, the flux per pale™being 0.5 web. Calculate the emf

generated, if the winding factot is 0.97 and all tl;ﬁ\@c3 uctors in each phase are in series.

The coil is full pitched. - {/(_,},5\\/ ' (08 Marks)
- R 6\"\\

Mention the advantages of three ph cn\a\'b@dr single phase system. (06 Marks)

With neat sketches, explain the constrietion of3alient pole alternator. (07 Marks)

A three phase load of three equal impedax@es connected in delta across a balanced 400 V
supply takes a line current of 10 A, atéapo &c‘:{?r of 0.7 lagging. Calculate
Id

(i) The phase current, (ii) Total power—(ii tal reactive volt Ampers. (07 Marks)
?\ \\.l/ p
S
QoaMedule-s 2)
Derive EMF equation of transfor t. N

7 g ) (06 Marks)
The maximum efficiency a%ul oad and upf of a s!@;phase 25 kVA, 500/1000 V, 50 Hz
transformer is 98%. Dete ';gsé,\the efficiency at (i) 75/;/§Bad 0.9 p.f (ii) 50% load 0.8 p.f

(iid) 25% load 0.6 p.f. (277 ) <« @ (07 Marks)

A three phase 6 pole ;G%*\z\mduction motor has a slip or"'o;etpl\lo-load and 3% at full load.

- Determine (i) synchr‘e{m;l" speed (i) No-load speed (iiﬁ—Fuonad speed (iv) Frequency

of rotor current at(s;gng \ST/iAlsl (v) Frequency of rotor of rotor &'ix?x}t\;at full load. (07 Marks)
/ -

\.:\\‘\} OR S N
Derive the copfcfﬂjé;?l for which the efficiency of a transformer is maimum. (06 Marks)
Define slip. Derive an expression for frequency of Rotor current. /’@ (06 Marks)
A single phiase;»20 kVA transformer has 1000 primary turns and 2500\5“5&5{@?\);3[‘)’ turns. The

net crogs-secfional area of the core is 100 cm®. When the primary winding"is connected to
550 v;<56/ 1z supply. Calculate (i) The maximum value of the flux deﬁjifyjn the core
(ii) the vofitage induced in the secondary winding and (iii) The primary an "5§;e§;\6;_£t/dary full

\ H Do
1‘?3@\95}’? ents. /(68 Marks)
L™ O,
(/,m;\ 2
S R PN
Ny QoS
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Basic Electrical Engineering
Oy

Note: Answer any FIVE full questions, choosing one fuil question from each modtile.

a.
b.

a.
b.
C.

a.

b.

&§x~5
{"'w,ge’

Module-1 ot
State ohm’s law. Mention its lim:tations. Wy {05 Marks)
A coil consists of 600 turns and a current of 10 A in the coil gives ri oa magnetic flux of
1 mWhb. Calculate: (i} self inductance, (ii) The emf induced, (ii) 'K%, nergy stored when a
current s reversed in 0.01 sec. {05 Marks)
A circuit of two parallel resistors having resistance of 20Q) anlibOQ respectively, connected
in series with 15Q. If the current through 15 €2 remstor(aéaf‘S;A, find (1) current in 202 and
302 resistors, (i) voltage across the whole mrc;,u; w’61»1%’1) The total power and power
consumed in all resistors. X {06 Marks)

10} ! SR
Define dynamically induced emf and ataticablg'fﬁduced emf with examples. (15 Marks)
State and explain Kirchoff’s current law and Kirchoff’s voltage law. (06 Marks)
In the network shown in Fig. Q2(c) gatermme current flow in the ammeter ‘A’ having

resistance of 10 Q.
)r I lﬂlﬂ
' Loy k)\ l

. mw -__-mw._--l.\
. ¥ fesi
. d‘j;_z‘g Fig.Q2(c) (05 Marks)

S
:I\:: Moduile-2

Sket @orque versus armature current and speed versus armature current characteristics of a
D&%: unt motor and mention its applications. (96 Marks)
the help of neat diagram, explain the construction and working principle of
lectrodynamometer type wattmeter. (96 Marks)
An 8 pole D.C. generator has 300 armature conductors and has useful flux per pole of
0.065 Wb. What wili be emf generated if it is lap connected and runs at 1000 rpm? What
must be the speed at which it is to be driven to produce the same emf if 1t is wave
connected? (04 Marks)

OR
Derive EMF equation of DC generator. (04 Marks)

With a neat diagram, explain the construction and working of a induction type energy meter.
(06 Marks)

A 200V, 4 pole, lap wound DC shunt motor has 800 conductors on is armature. The

resistance of the armature winding 1s 0.5 G and that of the shunt field winding 1s 200 . The

motor takes 21A and flux/pole is 30 mWhb. Find speed and gross torque developed in the

motor. {06 Marks)
1 of2
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Module-3
Explain two way control of lamps with truth table and connection diagram. (05 Marks)
An alternating voltage (80+j60)V is applied to a circuit and the current flowing s (-4+]10)A.
Find: (i) the impedance of the circuit, (ii) the phase angle, (iii) power consumead. (05 Mearks)
Two impedances z, =(10+ j15}Q and z, =(6—j8)Q are connected in parallel. If the tofal
current supplied is 15A, what is power taken by each branch? {06 M g ]
OR gg;;t::?
Show that power consumed in an AC circuit is P = VI cos ¢, where V i1s RM@JJalue of the
applied voltage, 1 is the RMS value of current and ¢ is the angle betw}ger‘;l,gﬁﬁage V and
current [. L (05 Marks)
What is earthing? Explain any ore type of carthing with neat figure. .~ " {06 Marks)
A coil of powar factor 0.6 is in series with 100 uF capacitor. Ml’é:ﬁ,’,bbnnected to a 50 Hz
supply, the potential difference across the coil is equal to pggﬁqﬁél difference across the
capacitor. Find the resistance and inductance of the coil. p }*} {05 Marks)
P
Module-4 B Km“j
Mention the advantages of three phase system over sgﬁﬁ]e phase system. (95 Marks)
Three similar coils each having resistance of 10 and reactance of 8Q) are connected in star,
across 400 V, 3 phase supply. Determine (i)gw:"éurrent, (i) total power, (iit) reading of
each of two wattmeter connected to measure'power. (06 Marks)
A 2 pole 3phase alternator runring at 3000 rpm has 42 slots with 2 conductors per slot.
Calculate the flux per pole, requiréd to generate a line voltege of 2300 V. Assume
Kq=0.952 and K, = 0.956. The armathre is star connected. (05 Marks)
Lo OR
With the help of a circqﬁ'@?iégram and vector diagram, show that two wattmeters are
sufficient to measure tot,gkj?gwer and power factor in a balanced three phase circuit.
LT (08 Marks)
With nsat sketcheg,»@x{ﬂain the construction of salient pole alternator. {04 Marks)
A three phase l@f&é&*‘éf three equal impedances cornected in delta across a balanced 400 V
supply, takes adiﬁé current of 10 A at a power factcr 0 0.7 lagging. Calculate:
1) the pha‘séjifiéﬁ‘ent, it the total power, 11} the total reactive volt amperes. {04 Marks)
£
L Module-5
D&il%é EMEF equation of transformer. (04 Marks)
fbe maximum efficiency at full load and Upf of a single phase, 25 kVA. 500/1000 V, 50 Hz
i,_ytransformer is 98%. Determine the efficiency at (i) 75% load 0.9 pf, (i1) 50% load 0.8 pf,
<oy (iif) 25% load 9.6 pf. (08 Marks)
If a 6 pole induction motor supplied fforn a three phase 50 Hz supply has a rotor frequency
2.3 Hz. calculate (i) the percentage slip, (ii) the speed of the motor. {04 Marks)
DR
Derive the condition for which the efficiency of a transformer is maximum. (06 Marks)
Define slip. Derive an expression for frequency of rotor current. (05 Marks)

A three phase 6 pole 50 Hz induction motor has a slip of 1% at no load and 3% at full load.
Determine: 1) Synchronous speed, (ii} No load speed, (ii1) Full-load speed, (iv) Frequency
of rotor current at stand still, (v) Frequency of rotor current at full-load. (05 Marks)

* 4 ok ok ok
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First/Second Semester B.E. Degree Examination, Dec.2016/Jan.2017

Time

Basic Electrical Engineering

: 3 hrs. Max. Marks: 80

Note: Answer FIVE Jull questions, choosing one full question from each module.

Module-1
Define KCL and KVL with an example. (05 Marks)
From the given below circuit, find the current through 6Q resistor. [Fig.Q.1(b)]. (05 Marks)
# 24
M
N £

L—_—("uv

A coil of 1000 turns is wound on a ring of silicon steel, having mean diameter of 10cm and

relative permeability 1200. Its cross sectional area is 12 sq.cm. When a current of 5A flows
through the coil, find:

i) Flux in the core

i)  Inductance of the coil

iii)  Induced emf if the flux falls to zero in 20m sec. (06 Marks)

Fig.Q.1(b)

)

OR
Derive an expression for dynamically induced emf with a neat diagram. (05 Marks)
Two coupled coils of self inductance 0.8H and 0.2H, have a coefficient of coupling 0.9. Find
the mutual inductance and turns ratio. (05 Marks)

Module-2
With a neat sketch, explain the construction of various parts of a DC machine. (05 Marks)
A 4-pole, lap connected DC generator has 600 armature conductors and runs at 1200rpm. If
the flux per pole is 0.06 wb, calculate the emf induced. Also find the speed at which it
should be driven to produce same emf when wave connected. (05 Marks)
With a neat figure, explain the construction and working principle of dynamometer type
wattmeter. (06 Marks)

OR
Explain the construction and principle of operation of induction type single phase energy
meter. (0S Marks)
4-pole, 220V, lap connected DC shunt motor has 36 slots, each slot containing 16
conductors. It draws a current of 40A from supply. The field resistance and armature
resistances are 110Q and 0.1Q respectively. The motor develops an output power of 6kW.
The flux per pole in 40m whb. Calculate: i) Speed; ii) Torque developed by armature;
iii) Shaft torque. (05 Marks)
Derive emf equation for DC generator. (06 Marks)

1 of2
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Module-3
Derive an expression for power in pure capacitor circuit and draw voltage, current and
power waveforms. (05 Marks)

A series circuit with a resistor of 100Q, capacitor of 25uF and inductance of 0.15H is
connected across 220V, 50Hz supply. Calculate impedance, current, power and p.f. of

circuit. (05 Marks)

With a neat sketch, explain 3-way control of lamp. (06 Marks)
OR

Define earthing. Explain any one type of earthing with a neat diagram. (05 Marks)

Two impedances (150-157))Q and (100 + 110j)Q are connected in parallel across 200V,
50Hz supply. Find branch currents, total current and total power consumed in the circuit.

Draw the phasor diagram. (05 Marks)

Define power factor and mention its practical importance. (06 Marks)
Module-4

Mention the advantages of three phase system over single phase system. (05 Marks)

Three coils each having resistance of 10Q and inductance of 0.02H are connected in star

across 440V, 50Hz, 3¢ supply. Calculate the line current and total power consumed.

(05 Marks)
A 6-pole, 3¢, star connected alternator has an armature with 90 slots and 12 conductors per
slot and rotates at 1000 rpm. The flux per pole is 0.5wb. Calculate emf generated, if the
winding factor is 0.97 and full pitched. (06 Marks)

OR
With a neat sketch, explain the constructional details of alternator. (05 Marks)
A 360, 16 pole alternator has a star connected winding with 144 slots and 10 conductor per
slots. The flux per pole is 30mwb. Find the phase and line voltages, if the speed is 375rpm.

(05 Marks)
A 3¢, 400V, motor takes an input of 40kW at 0.45 p.f. lag. Find the reading of each of the
two single phase wattmeters connected to measure the input. (06 Marks)

Module-5
Explain the working principle of single phase transformer. (05 Marks)

Find the efficiency of 150kVA, single phase transformer at i) Full load upf; ii) 50% of full
load at 0.8p.f. If the copper loss at full load is 1600 watts and iron loss is 1400 watts.

(05 Marks)

A 3¢, 4-pole, 400V, 50Hz induction motor runs with a slip of 4%, find rotor speed and

frequency. (06 Marks)
OR

Explain the working principle of an 3¢ induction motor with a neat sketch. (05 Marks)

A 10 pole induction motor supplied by a 6 pole alternator, which is driven at 1200 rpm. If

the motor runs at slip of 3%, what is its speed? (05 Marks)

A single phase transformer has 400 primary and 1000 secondary turns. The net cross
sectional area of core is 60cm’. The primary winding is connected to 500V, 50Hz. Find:
i) Peak value of core flux density; ii) Emf induced in the secondary winding. (06 Marks)

* Kk k %k k
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Time:

k.
pavl

First/Second Semester B.E. Degree Examination, June/July 2017
Basic Electrical Engineering

3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
Module-1
State and explain Ohm’s Law with an illustration. Also list it’s limitations. (05 Marks)
For the circuit shown in Fig. Q1(b), Obtain voltage between points X and Y. (06 Marks)
4V
5=y b \
N
v &
35 Q5= 50
o
v Fig. Q1(b)
Obtain relationship between self inductance of two coils, mutual inductance between the
coils and co-efficient of coupling. (05 Marks)
OR
State and explain KCL and KVL with illustration for each. (05 Marks)

Coil A and B in a magnetic circuit have 600 and 500 turns respectively. A current of 8A in
coil A produces a flux of 0.04Wb in it. If co-efficient of coupling is 0.2, calculate :

1) Self'inductance of coil A when coil B is open circuited

il) emfinduced in coil B when flux changes from full value to zero in 0.02s

iif) Mutual inductance. (06 Marks)
With illustrations, explain statically and dynamically induced emfs, (05 Marks)
Module-2
Explain the construction and principle of operation of dynamometer type wattmeter.
(05 Marks)
Discuss about various characteristics of a DC series motor with neat diagrams. (06 Marks)

A 30kW, 300V, DC shunt Generator has armature resistance of 0.05€2 and field resistance of
100Q. Calculate power developed by the armature when it delivers full output power.

(05 Marks)

OR
Derive emf equation for a DC Generator. (05 Marks)
Explain the construction and principle of operation of a single phase induction type energy
meter. (06 Marks)

A 4 pole, DC shunt motor takes 22.5A from 250V supply. The armature is wave wound with
300 conductors. The armature resistance is 0.5Q and field resistance is 125Q. If useful flux
per pole is 0.02Wb ; calculate :

i) Speed if) Torque developed  iii) Electrical power developed. (05 Marks)
Module-3
With a neat connection diagram and functional table, explain three way control of a lamp.
(0S Marks)

An alternating voltage (80 + j60)V is applied to a circuit and the current flowing through it
is (—4+ j10) A. Find the i) impedance of the circuit ii) phase angle iii) pf of the circuit

iv) power consumed by the circuit. (06 Marks)
1 of 2
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For the circuit shown Fig. Q5(c). Find ;
i) Current in each branch ii) Power factor of the circuit. (05 Marks)
j0S- O 1qH

—
\4—‘
ooV, 5oy Fig. Q5(c)
OR
Show that the power consumed by a pure capacitor is zero. Draw the voltage, current and
power waveforms. (05 Marks)
What is earthing? Explain any one type with neat diagram. (06 Marks)

A series RLC circuit with 100€, 25uF and 0.15H is connected across 220V, 50Hz supply
calculate : i) impedance i) current iii) p.f iv) voltage drops across inductor and
capacitor. (05 Marks)

Module-4
Ment:on advantages of 3 phase system over 1 phase system. (05 Marks)
Three arms of a 3¢, delta connected load, each comprise of a coil having 250 resistance and
0.15H inductance in series with a capacitor of 120uF across 415V, 50Hz supply. Calculate
line current, power factor and power consumed. (06 Marks)
A 3¢. 4 pole, 50Hz star connected alternator has 36 slots with 30 conductors per slot. The
useful flux per pole is 0.05Wb. Find synchronous speed and line voltage on no-load.

Assume winding factor of 0.96. (05 Marks)
OR

Mention the advantages of stationary armature of an alternator. (05 Marks)

Establish the relationship between line and phase voltages and currents in a 3¢ star

connected balanced circuit. Shown the vector diagram neatly. (06 Marks)

Calculate power, power factor and line current in a balanced 3¢ star connected system
drawing power from 440V supply in which two wattmeters connected indicate W; = SkW
and Wy = 1.2kW. (05 Marks)

Module-5
Derive the condition for maximum efficiency of a transformer, (05 Marks)
Explain with neat vector diagrams, the concept of rotating magnetic field theory. (06 Marks)
Define slip speed and slip. What is the slip speed, slip and at what speed rotor runs if the

frequency of the emf in the stator of a 4 pole, 3¢ IM is 50Hz and in the rotor is 1.5Hz?
(0S5 Marks)

OR
Derive emf equation of a transformer. (05 Marks)
With neat diagrams, explain construction of types of rotors of 3¢ induction motor. (06 Marks)
A 10KVA, 1¢ transformer has a primary winding of 300 turns and secondary winding of
750 turns, cross sectional area of core is 64cm’. If primary voltage is 440V at 50Hz. find
maximum flux density in the core, emf induced in secondary of transformer. At 0.8 lag p.f.
calculate the efficiency of transformer if full load copper loss is 400W and iron-loss is
200W. (05 Marks)

% ok % ok %
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First{Sécond Semester B.E. Degree Examination, Dec.20171:

(i\’\/\\\, Basic Electrical Engineering M\G\ =

_— /2_,\ . (\;\ ‘».\. 70

\/ / ........... \r\ N

7 ““Max. Marks: 80

Time: 3 hrs. \MM\,/ '

Note: Answer i)y/EIVE full questions, choosing one full questioﬁ//;f\gm each module.
(AT AN ol N
7 Module-1 '
."// (o)
1 a. Stateand explam\i@i;éhhoff’s law.
b. Refer Fig Q1(b). Ffﬁg/lj,\\kz and I5.
/

(05 Marks)
(07 Marks)

Fig, Q1 AV

s,

c. Coil A of 230 turns and coil B of ﬁ\}/ﬁ ns sﬁ’“m}; magnetic circuit of mean length 0.8m and
uniform cross section area 115cm’. { tigﬁ\géliggrmeability of the core material is 1350. Find
the self inductances of the coils. Find the aypré'ge emf induced in coil A when, in coil B, the

03s.(@s§y;ne k = 1.0 between the coils.

current changes from 2A t0 6.5A in 0

Mo

(04 Marks)

I ‘:;_,,, N

{ /_')C‘\ ;
K\ ‘77:70R ‘\\J ) P
2 a. Define ‘Self Inductance’ of a céi gﬁerive an eﬁp@ ssion for the self inductance of a coil in
terms of its geometry and mg@¢ri§1“"propenies. Q\‘J// . (05 Marks)
b. Refer Fig Q2(b) find I, I a’édtﬁe power in the 6Q re&fsfgrp (07 Marks)

i

\:/ Fig. Q2(b) 27
. Coil A of 600 turns and coil B of 500 turns have k = 0.2. A current of 8&@:’0@1 A produces

40m Jﬂua)l) in it. Find : i) Inductance of coil A with coil B open circuits f;,wéi) the flux

e

link'ng\c(é)j/{’ B ; iii) the emf induced in coil B if the flux linking it falls to z 3 its full
va{l\\q %\2ms - and iv) mutual inductance between the coils. & 51 Marks)
S\l O N
'\{!\ <«
Y Module-2 O
3 a’é':;ﬁeduce an expression for the armature torque, Ta, developed in a dc motor and hencé-show
that Taadla. (02 Marks)

b. A 100V short shunt dc generator supplies 200 lamps of 55W at 110V rating. Ra = 0.06Q2;

Ree = 0.04Q2 ; and Rg, = 25Q. Sketch the circuit diagram and find the emf generated.
(07 Marks)

c. With a neat sketch, explain the working of a 1¢ energy meter. (07 Marks)

1 of3
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a. “Adc. sef%es motor should never be run on light or no load”. Justify. \f (03 Marks)
b. A shﬁ&t\‘i

enerator delivers 65kW at 250V and 500rpm. R, = 0. OISQV g,:Rs = 85Q. Find
its speed&fimn running as a motor taking 40kW from 240V supp}‘yQ /é = 1V/Brush.

Sketch r @bcu'cult diagrams. % (07 Marks)
¢. With a nea /z;hz:matlc describe the construction and workmé}{a dynamometer type
wattmeter. \/// O ™ (06 Marks)
N N
(/ \ g )\) .,
RO Module-3 )

a. Show that a pure mducfa?\ls lossless. \QV (03 Marks)
b. Refer Fig. QS (b). Fm& tﬁémeal power, reactive power arfd\“ Q)apparent power supplied.

\'<\\:> o

l20v
SOHz
9 (06 Marks)
€. With a neat circuit diagram and Truth fable,\ekpiam the working of a 3-way control of a
device. e N& ) f\/ (07 Marks)
“;\?; )
TN
a. Show that an R-C series Q/nc\culﬁakes a leading currént ,Sl%etch a phasor diagram indicating
the supply emf, the currg‘nj éir;d the two drops. (07 Marks)
b. A resonant series 01r9u1t ith R = 5Q, L = ImH and C *:5 0/ BQ\}LF is connected to a 100V
supply Find : SV, N )
i) the drop across L ; and ’,’// /,
ii) drop across C;QTaj;e the supply as the reference phasor. "<~ (05 Marks)
c. For a fuse, de ‘Rated current, ii) Fusing current ; and lll)\'ﬁls)lw factor. Why is the
fusing factor gre.m;r than unity? (04 Marks)
Y S
A \’/ <5
S— Module-4 """""""""

a. Sketclz ﬁ%sw\v ““““““““““

supply takfng Er = Ep |0°, obtain the relationship between the phase andg i;nc yoltages.

Hi{ﬁ/ sketch a phasor diagram indicting all phase and line voltages. (ds Marks)
f

b. ieters connected to measures 3¢ power of a balanced A load read 2.5 kW an&zﬂ SkW.
Findythe load pf if i) both readings are positive; and ii) the latter reading is obtain;‘,d’ after
c:; pyersing the connections of the potential coil. (04 M}\ri(s)
Ti a 3¢ alternator, why is it advantageous to have the armature on the stator and the
excitation on the rotor? (04 Marks)

20f3



e Al e e ST

Download latest question papers and notes from
VTU campus app on playstore

(,f.’-:f:};\/\\\ ( g\y/,s
N, N
< SERE15/25
N . <\\~;«§1

A

< P

uit diagram, show how 3¢ power can be measurs d Ih’?@g two Wattmeters.
ARY CONDITION clearly. f\\ (07 Marks)
£\ of (8+j6) Q/phase is connected to a 400%;§%pbly. Fund i) the phase
current ii) the enrrent. If the same impedances are co@i:&té in STAR, what is the
reactive power cdf;gﬁ?ﬁed and at what pf? f”\}?}‘/ (04 Marks)

[y

c. A 4-pole, 3¢ altern g%driven at 1800rpm has 42 slotst:\_‘%/k?/f/ét conductors/slot. Average

o

N

NV

flux/pole is 0.36 gjxj\{iogdally distributed. Kp = ()/955\311(1 Kq = 0.952. Find the line
voltage on no-load if co@g din i) A ; and i) STAR 7 (05 Marks)
> /N N
\(m, ~ N

_____ Y RN
SN Module-5 /5;\.:”,,’“

. . Py , 2 . "y
9 a Starting from expression for \‘tk};/\qfﬁmency of \ o/transformer derive the condition for

S}“ for rpaximm'n efficiency. (05 Marks)

maximum efficiency and the eXpIEs:

b. A 135kVA, 1¢ transformer has px{yﬁ%r}f o(i\i@ 50Hz. Primary and secondary number of
turns are 162 and 48 respectively.; /@mg losses, find 1) no-load secondary emf ;
ii) full load primary and secondary currents{and iii) maximum core flux. (04 Marks)
c. With a neat sketch, explain the working of a.STAR - A starter, for a 3¢ induction motor.
Show that the starting inrush curren@;;\iéfﬁ?jgiug;&%%66.7%. (07 Marks)
Ly OF

g S e

50§ OR o)
10 a. “A 3¢ induction motor can never, Fin at Ny Just}@,}{;(j\l (04 Marks)
b. A single phase transformer A s(' maximum efﬁciehbyj,@?f&% at 75% load, upf. The copper
1§:g}'4w. Find its efﬁciencx,é“tzsg% load, 0.9 pf. (04 Marks)

loss at maximum efficien
c. A 6-pole, 30 alternator{C

?Zg at 1200rpm feeds a 4-§g-l(e§§¢induction motor having slips
of 3% at full load and{ t

alf load. The rotor induceéijgﬁf@/ hase at stand still is 160V.
) find each of the following: 1) theq\ndﬁ/)& speed ; ii) frequency of
PPN

arfd’(iii) the rotor induced emf/phase. ‘r”/ (08 Marks)
Nt \(;V,,)
e
%k ok * K &~ /,.<\.
(/.1/
V‘;’/s\
%
Lo Ypm——
=
< /’"
),
<& (Zf)
\,_Z{W.)
=
S
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 1SELE15/25
First/Second Semester B.E. Degree Examination, June/July 2016
Basic Electrical Engineering

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
Module-1
1 a. State and explain Kirchoff’s laws. (05 Marks)

b. Find the currents in the various branches of the given network shown in Fig. Q1 (b).
(06 Marks)

joo A
A
. o
=
I STV
Fig. Q1 (b) Fig. Q2 (b)
¢. Define the co-efficient of coupling and find its relation with L;, L, and M. (05 Marks)
OR
2 a. State ohm’s law and mention its limitations. (05 Marks)
b. In the network shown in Fig. Q2 (b), find the currents flowing in each branch using
Kirchoff’s laws. (06 Marks)
¢. Define mutual inductance and explain with respect to two coils placed very close to each
other. (05 Marks)
Module-2

3 a. Witha neat sketch, explain the construction of the various parts of a D.C. generator.
(05 Marks)
b.  What is the significance of back EMF in a D.C. motor? (05 Marks)
€. With a neat figure, explain the construction and working principle of a dynamometer type
wattmeter. (06 Marks)

OR

4 a. Derive the EMF equation of a D.C. generator. (05 Marks)
b. Derive an equation for the torque developed in the armature of a D.C. motor. (05 Marks)
c. With a neat figure, explain the construction and working principle of an induction type
single phase energy meter. (06 Marks)
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Module-3
Derive an expression for average value of an alternating quantity. (05 Marks)
A circuit consists of a resistance of 10 Q, an inductance of 16 mH and a capacitance of
150 uF connected in series. A supply of 100 V at 50 Hz is given to the circuit. Find the
current, pf and power consumed by the circuit. Draw the vector diagram. 2 (06 Marks)

to
|
R 1 e, y S Fwoa 6
I B¢ B = e
~(N ’-f i e—

i
: 230V, <ot
Fig. Q5 (b ; :

ig. Q5 () Fig. Q6 (b)

With a circuit diagram, explain the working of a three way control of lamp. (05 Marks)
OR
Define RMS value of a sinusoidally varying current and find its relation with its maximum
value. ' (05 Marks)
Find the total current, power and power factor of the circuit given-in Fig. Q6 (b). (05 Marks)
With a neat figure, explain plate earthing. (06 Marks)
Module-4

In a three phase star connection, find the relation between line and phase values of currents
and voltages. Also derive the equation for three phase power. (05 Marks)
Show that the two wattmeters are sufficient to.measure three phase power. Also derive an
expression for the power factor in terms of wattmeter readings. (06 Marks)

A 6 pole, 3 phase, star connected alternator has an armature with 90 slots and 12 conductors
per slot. It revolves at 1000 rpm, the ,flux per pole being 0.5 web. Calculate the emf
generated, if the winding factor is©0.97 and all the conductors in each phase are in series.
The coil is full pitched. (05 Marks)
OR
In a 3 phase delta connection, find the relation between line and phase values of currents and
voltages. Also derive an equation for three phase power. (05 Marks)
Explain the effect of power factor on the two wattmeter readings connected to measure three
phase power. (06 Marks)
A 6 pole, 3 phase, S0 Hz alternator has 12 slots per pole and 4 conductors per slot. The
winding is 5/6 full pitched. A flux of 25 mWb is sinusoidally distributed along the air gap.

Determine:the line emf, if the alternator is star connected. (05 Marks)
Module-3
Derive the EMF equation of a transformer. (05 Marks)

Find the number of turns on the primary and secondary side of a 440/230 V, 50 Hz single
phase transformer, if the net area of cross section of the core is 30 cm’ and the flux density is

1 Wh/m®. (06 Marks)

Define the slip of an induction motor and derive the relation between the supply frequency

and rotor current frequency. (05 Marks)
OR

Explain the different losses occurring in a transformer. (05 Marks)

A single phase, 20 KVA transformer has 1000 primary turns and 2500 secondary turns. |'he
net cross sectional area of the core is 100 cm’. When the primary winding is connected to
550 V, 50 Hz supply, calculate (i) the maximum value of the flux density in the core,
(ii) The voltage induced in the secondary winding and (iii) the primary and secondary full

load currents. (06 Marks)

With a circuit diagram, explain the working of a star-delta starter for a three phase induction

motor. (05 Marks)
% ok ok ok ¥
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