ADICHUNCHANAGIRI UNIVERSITY
ISELE13/23

First Semester BE Degree Examination January 2020
(CBCS Scheme)

Time: 3 Hours Max Marks: 100 marks

Sub: Basic Electrical Engincering

Q P Code: 60004/60014

Instructions: 1. Answer five full questions.

a

2. Choose one full question from each module.
3. Your answer should be specific to the questions asked.
4. Write the same question numbers as they appear in this question paper.
5. Write Legibly
Module — 1

State Kirchhoff's laws and Explain with an example 6 marks

A current of 20A flows through the two resistances R1 and R2 which are in series. The potential 7 marks
difference across R1 is 0.2V and across R2 is 0.3V. Find the value of current will divide between R1

and R2 when they are parallel?

Determine all the branch currents for the network shown below. 7 marks

Fig. l.c
Or

Show that the average power consumed by pure inductor is zero with relevant circuit and wave forms 6 marks
N

Two branches, the impedances of which are given by Z1 = (10+j15) €, Z2 = (6-8) L2 are connected 7 marks
in parallel, when a current of 15A is flowing. What is the power in each branch?

Derive an equation for the average value of sinusoidal current. 7 marks

Module -2 M
v NOw 1L =

Derive the relation between Line voltage and phase voltage , Line current and phase Current of 6 marks
3-phase load with neat circuit and phasor diagram.

An inductor coil is connected to supply of 250V at 50 Hz and takes a current of 5A. The coil 7 marks
dissipates 750W. Calculate power factor, resistance and inductance of the coil.

Three coils each of impedance 20L60° Q are connected in star across a 400V, three phase 50Hz ac 7 marks

supply. Calculate line current and total power.

Or
Sho(v that two Wattmeters are sufficient to measure 3-phase power with neat circuit and phasor 6 marks
diagram. .
A 3-phase ,230V supply is given to balanced load which is delta connected. Impedance in each 7 marks
phase of the load is (8+j6) Q.Determine the phase current and the total power consumed. PTO
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10

Show that current leads in a purely capacitive circuit.

Module -3

Derive an EMF equation of Transformer.

Name two types of earthing .Explain pipe earthing,
A 250KVA, 11000/415V, 50HZ single phasc transformer has 80 turns on the secondary, Calculate
(1) the rated primary and secondary turns (ii) the number of primary turns (iii) the maximum value

of flux (iv) voltage induced per turn ,
Or
Explain three way and Two way control of lamps with ncat diagram .
Define efficiency and hence derive the condition for maximum efficiency.
The maximum efficiency at full load and UPF of a single phase, 25 KVA, 500/1000V, 5017
transformer is 98%. Determine its efficiency at (i) 75% of full load, 0.9 PF (ii) 50% of full load,

0.8 PF «
quulc -4

A 4 pole lap connected DC generator has 600 armature conductors and runs at 1200 rpm. The
generator has total flux of 0.24 Wb. Calculate the EMF induced. Find the speed at which it should
be driven to produce the same EMF when wave connected.
Derive an expression for torque developed in a DC Motor
The field current in a dc shunt machine is 2A and the line current is 20A at 200V.
Calculate i) The generated EMF when working as gcriqrzﬂ,or

i) Torque in Nm when running at 1500 ?pih}ié‘hwtor.

Take armature resistance as 0.5€. :

Or

A 500V shunt motor has 4 poles and a wave connected winding with 492 conductors. The flux per
pole is 0.05 wb. The full load current is 20 amps. The armature and shunt field resistances are 0.1
and 250 Q respectively. Calculate the speed and the developed torque

Derive an EMF equation of DC_Generator.-
Mention the applications of DC ‘fﬁotors./

Module -5

The frequency of the voltage applied to a 4 pole induction motor is 50Hz and that of the rotor induced
emf is 1.5 Hz. What is the slip and at what speed the motor is running?
Derive an EMF equatior of Synchronous Generator

A three-phase induction motor has 6 poles and runs at 960 rpm on full load. It is supplicd from an
alternator having 4 poles and running at 1500 rpm. Calculate the full load slip and the frequency

of the rotor current of the induction motor

Or
What is the necessity of Starter in induction motor? Explain Star -Delta starter with neat diagram.

Explain the concept of a rotating magnetic field in induction motor.

s
The stator of a 3-phase, 6 pole, 1200 rpm alternator has 48 slots, each of which contains 12
conductors. The flux/pole is 0. 3Wb. Calculate the the emf induced in the armature. Assume full

pitch coils and winding distribution factor of 0.95,
e o ke 2k 5k
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ADICHUNCHANAGIRI UNIVERSITY

First Semester BE Degree Examination
(CBSC Scheme)
Time: 3 Hours Max Marks: 100
Sub: Basic Electrical Engincering

Q P Code: 60004

Instructions: 1. Answer five full questions.
2. Choose one full question from cach module
3. Your answer should be specific to the questions asked.
. Write the same question numbers as they appear in this question paper.

. Write Legibly

L

Module-1
I a State and explain Ohms and mention any two limitations
@b A portion of the network is shown in Fig 1(b) with the polarities as indicated. The voltage

across the 159 resistor if 30V. find the value of resistance R and the current L.

ooV Fv("f, 1(h)

¢ Define RMS value of an alternating quantity and derive the expression for the same.

OR
2 a In the network shown in Fig2(a). find the Voltages Vae, Vec, Vac and Vad

a -+

WP =
+ V6 v

CE

a

|2 -+
24 v Y E
rW\r\,'_’l____._l‘
£ e ol
10V 6V
Fog 2.(Q)

b Determine the current in all branches of the network shown in Fig2(c).
p;‘x)- 2 ) .y

s ke
D o L i -,
sen :7"‘-———*' = N e
9
o / een
é . —— S -
I 4
en v g - NS
2 ¢ vu > e g
=4
1
—L z
e N
Peg ¢

¢ Define average value of an AC quantity and derive the expression for the same.

marks

6 Marks

8 Marks

6 Marks

6 Marks

8 Marks

6 Marks

Page1lof3

Scanned with CamScanner



b

Module-2

average power is zero in pure

With circuit diagram and wave forms show that the
resistance.

the expression for Line Voltage and

and Phasor diagram derive

With circuit diagram
balanced load.

Current for a Star connected
(8 +0) Q|phase is connected to a 3-phase, 230V

A balanced Star connected load of
d reactive power.

supply. Find the line current, powerfactor, active
OR
mand is never zero in ca

pO\VCl’ an

Show that the average power de sc of series RL circuil ‘\'A-’l,‘fh

relevant circuit and waveforms.
Show that two wattmeters arc sufficient to measure 3-phase power with relevant circuit

and phasor diagram.
a total power of 1.5kw at a p.fof 0.2

ameters of the circuit.

Three similar coils arc connected in star takes

lagging from a 3-8, 00v. 50Hz supply. Determine the par
Module-3

Explain the constructional features of various types of transformers.

gle phase transformer is provided with 500 turns on LV side.

A 400[230v, 50Hz sin

Calculate
) No. of turns on the HV side

(1)  Effective area of cross section of the cor
I 4wb/m?

e of the flux density to be less than

What do you mean by Electric Shock? With neat diagram. explain the pipe earthing?

OR
Derive the condition for maximum efficiency for a transform

¢ 20K VA transformer has 1000 primary and 2500 secondary turns. The net

A single phas
rea in 100 cm?. When the primary winding is connected to 500V, 50Hz

cross sectional a
supply. Calculate the following
() The maximum value of flux density

(1) The secondary induced voltage
(I11)  Primary and secondary full load currents

With circuit diagram and truth table. Explain the operation of three way control of lamps
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Module-4 LLE

Derive the EMF equation of a DC generators 6 Marks
Explain the various characteristics of a DC shunt motor 8 Marks
A 4 pole DC Shunt motor tales22.5A from a 250V supply. The armature resistance is 6 Marks On
0.3 and shunt field resistance in 125Q. The armature is wave wound with 300
conductors. If the flux/pole i5 0.02wbs. Calculate (1) Speed (11) Torque developed and
(I11) power developed.
OR
What is a dc generator? What is the basic principle on which it is working? Give the 6 Marks
classification of DC generators.
Explain the various characteristics of series motor with relevant diagrams. 8 Marks
A series motor runs at 600rpm when taking a current of 110A from a 230V supply. Given 6 Marks
that Rg=012€. Rse= 0.03€. the useful flux/pole for 110A is 0.024wb and that for S0A is
0.0144wbs. Calculate the speed when the current has fallen to 50A. I
Module-5 ]

[-xplain the constructional features of various types of synchronous generators. 8 Marks
What is an IM? Explain the principle of operation 6 Marks
A 3 phase IM is wound for 8 poles if the full load slip is 2.5%. Calculate 6 Marks

(1 Synchronous speed

(1D Slip Speed

(I Rotor speed

(IV)  Rotor frequency

OR
With usual notations. derive an expression for the induced voltage for a synchronous 6 Marks
generator R
‘ 6 Marks

What is a slip? Explain its significance

An 8 pole alternator runs at 750 rpm and supplies power 10 a 6 pole IM which has a full 8 Marks

load slip of 3%. Find the full load speed of the motor and frequency of rotor emf.

"TEEL
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Time: 3 Hours

ADICHUNCHANAGIRI UNIVERSITY

18ELE13/23

First Semester BE Degree Examination January 2020
(CBCS Scheme)

Sub: Basic Electrical Engineering

Q P Code: 60004/60014

Instructions: I. Answer five full questions.

a

¢
0

2t 10 T T e o e et e TR A

2. Choose one full question from each module.
3. Your answer should be specific to the questions asked.
4. Write the same question numbers as they appear in this question paper.
5. Write Legibly
Module — 1

State Kirchhoff's laws and Explain with an example

A current of 20A flows through the two resistances R1 and R2 which are in series. The potential
difference across R1is 0.2V and across R2 is 0.3V. Find the value of current will divide betwesn K1
and R2 when they are parallel?

Determine all the branch currents for the network shown below.

Max Marks: 100 marks

.......

& ;a\“‘.::%
“,
\
L5 ba "\\
o\
\
i
4 as
lo
Fig. 1.c
Or
Show that the average power consumed by pure inductor is zero with relevant circuit and wave forms 6 marks
Two branches, the impedances of which are given by Z1 = ( 10+)15) Q. Z2 = (6-]8) Q are connected 7 marks
in parallel, when-a current of 15A is flowing. What is the power in each branch?
Derive an equation for the average value of sinusoidal current. 7 marks
Module -2
Derive the relation between Line voltage and phase voltage , Line current and phase Current of 6 marks
3-phase load with neat circuit and phasor diagram.
An inductor coil is connected to supply of 250V at 50 Hz and takes a current of SA. The coil 7 marks
dissipates 750W. Calculate power factor, resistance and inductance of the coil.
Three coils each of impedance 20L_60° Q are connected in star across a 400V, three phase SOHz ac 7 marks
supply. Calculate line current and total power.
Or
Show that two Wattmeters are sufficient to measure 3-phase power with neat circuit and phasor 6 marks
diagram.
A 3-phase ,230V supply is given to balanced load which is delta connected. Impedance in each 7 marks
phase of the load is (8+j6) Q.Determine the phase current and the total power consumed. PTO
Pagelof2
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s 7 marks
Show that current leads in a purely capacitive circuit.
Module -3
: 6 marks
Derive an EMF equation of Transformer.
: PR : 7 marks
Name two types of earthing .Explain pipe carthing.
A 250K VA, 11000/415V, 50HZ single phase transformer has 80 turns on tlll'e. secondar?'. Calculate 7 marks
(i) the rated primary and secondary turns (ii) the number of primary turns (iii) the maximum value
of flux (iv) voltage induced per turn .
Or
Explain three way and Two way control of lamps with neat diagram . 6 marks
Define efficiency and hence derive the condition for maximum efficiency. 7 marks
The maximum efficiency at full load and UPF of a single phase, 25 KVA, 500/10001\’-, 50HZ 7 marks
transformer is 98%. Determine its efficiency at (i) 75% of full load, 0.9 PF (ii) 50% of full load,
0.8 PF
Module — 4
A 4 pole lap connected DC generator has 600 armature conductors and runs at 1200 rpm. The 6 marks
generator has total flux of 0.24 Wb. Calculate the EMF induced. Find the speed at which it should
be driven to produce the same EMF when wave connected.
Derive an expression for torque developed in a DC Motor 7 marks
The field current in a dc shunt machine is 2A and the line current is 20A at 200V. 7 marks
Calculate i) The generated EMF when working as gehcra’ior
ii) Torque in Nm when running at 1500 Tpni:as motor.
Take armature resistance as 0.5Q. '
Or
A 500V shunt motor has 4 poles and a wave connected winding with 492 conductors. The flux per 8 marks
pole is 0.05 wb. The full load current is 20 amps. The armature and shunt field resistances are 0.1Q
and 250 Q respectively. Calculate the speed and the developed torque
Derive an EMF equation of DC_Generator. 8 marks
Mention the applications of DC motors. 4 marks
Module -5
The frequency of the voltage applied to a 4 pole induction motor is SOHz and that of the rotor induced 6 marks
emfis 1.5 Hz. What is the slip and at what speed the motor is running?
Derive an EMF equation of Synchronous Generator. 7 marks
A three phase.induction motor has.6 poles and runs at 960 rpm on full load. .It is supplied from an 7 marks
alternator having 4 poles a.nd running at 1500 rpm. Calculate the full load slip and the frequency
of the rotor current of the induction motor
Or
What is the necessity of Starter in induction motor? Explain Star —Delta starter with neat diagram. 6 marks
Explain the concept of a rotating magnetic field in induction motor. 7 marks
The stator of a 3-phase, 6 Pole, 1200 rpm alterator has 48 slots, each of which contains 12 7 marks
ct.)nducu.)rs. The f"lux./pole_ is 0 3Wb. Calculate the the emf induced in the armature. Assume full
pitch coils and winding distribution factor of 0.95.
3k k% ok
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SRI SAIRAM COLLEGE OF ENGINEERING.
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,7J | 17ELE15/25

oy | 1| el A 1171 cls o|5|-

First/Second Semester B.E. Degree Examination, June/July 2018
Basic Electrical Engineering

Fime: 3 hrs. Max. Marks: 100

f S ¥ . 74 TV rd 9 1
Note: Answer any FIVE full questions, cloosing one full question from each module.

Module-1

1 " State and explain KirchofT™s laws with an example: ' |
© For the bridge circuit shown in I ig.Q1{b). calculate current in all the branches and power

supphcd by the source, (08 Marks)

(07 Marks)

Fig.Ql(b) g

I'he winding ol an clcclromdﬂn«.l is wound with 96 turns and has resistance of 3n Q. ‘The

I

exciting \ollau is 250 volts, and the Nux linking coil is S mWbh. lind the ¢nergy stored in
. magnetic lu.ld I{'the current is reversed in 0.1 sec. what emf'is induced in the coil?
: (05 Marks)
OR '

2 a. State and explain Ohm s law and also list out its limitations. (06 Marks)
b. Define co-efficient of coupling and its relation with L, Lz and M (06 Marks)
¢. Find the currents in various branches of the given network showi in the Fig.Q2(c).

\/\ooA

’ S .

, \’V A \1‘0_-?.1\

(ST .
N0
\&’ 150A
Fig.Q2(c) (08 Marks)

. Module-2

3 I)me ..mhqualnm‘ ofD.C. ncnualor (07 Marks)
h With the neat diagiram C\plaln the construction :md worki mn of dynamometer type

’ (07 Marks)

watteler. : )
c. A4 polel tp ssnnected DC generator has 600 armatire conductors and runs at 1200 rpm.
The generator has flux per polz is 0.06 Wb. Calculate em{ induced. Find the speed at which
it should he driven to produce the same emf when wave conmclcd (06 \I.lrkc)
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v (S O\ . m‘\lllhl'\‘d and W 'r\m«‘ of iduction hpe chergy Meter

a1 draeram a\DLEn .!
With the neat diagram explyn & O My

(04 Markg,

ations of shunt and NS momr.

List the apphea
Module-3 |
y rerms of 1ts maximum value. (06 Marks)

Derne averaad value ofsit u\\‘{d..l \\‘;IJ“ 210
v 1Y \' theee \\3\ \\\n"\‘l \“ '“np (n" \l'll'l\ﬂ

With the sketeh explain the working <
100 sin 314t ks applied to circuit cor wisting of 80 uk cap acitor in series with
sircuit and also tind voltage.across

\ \\\" 7\:: e=1t
3 Q resistor. Determine cu
rosistor. Diermime © {(0S Marks)

the \a:\mmr when current s halfof i

sont and power factor the ¢
s maximum value.

OR p
. > T ~ > « r
Show that power consumad by the pure capacitor is zero. Draw the voltage. \l“;“l’: «t}
r . 06 Marks)
PONCT Wae tonn .
Write a shot! note on s
- R 07\ :
() Nocessiny of carthing (i) Precaution te be taken to prevent -.Ldru shock.  (07Marks)
itance of 130 ukF

resistance 10 Q an inductance of 1o mH and a.capac
circuit. Find the durrent,

(07 \Iarks)

A cincut consists afa re

conneciad in series. A supph of 100 V. 30 Hz is applied to the
power tactor and pawer consumed by the circuit. Draw the phasor diagram.

Module-4

5 star connection find the relation between line and phase \1qu of current and voltage

' 3 {08 Marks)

3
and akso derive equation for 3¢ powner.
Write the ditferences between salient pole type and non salient: pn!L t\pe rotor of a
svachronous generator. : (06 Marks)

o wattmetens are connected to measure the input to a 3¢, 20 HP, 50 tiz inductionmotor

'y

v
that works at tull load efficiency of 0% and the power factor of .83 lagging. Find the
readings of two wattmeter. 4 . {06 Marks)
; OR ;

Show that the 2 wattmeter are suflicient to measure 3¢ power. : {0S Marks)
A 33 6 pole star connected alternator has an armature with aQ ~lan and 12 conductors.per
lot. being 6.03 Wh, calculate the line value of ‘the

'-:\ol\ es at 1000 rpmu ln\ tlux pe po
nerated. It distribution tactor 0.96 and pitch factor is 0.97. . (06 Marks)

\ b:«.l:n.:ed star connected load of (8 - j6) per phase is connected to a 3. 230 V supply.
Find the line current. power factor. reactive power :md total volt am peres. {06 Marks)
Moaodule-3

Derive emf equation of a transformer.
A 3% induction motar with 4 poles is suppliad from the alternator ha\ ing 6 pales running at

1000 rpm. Calculate synchronous speed of the induction motor. its .\pgcd when slip is 0.04

{06 Marks)

and frequency of the rotor ¢m{ wiren the speed is 600 rpm. : {08 Marks)

Derise the condition for which the eﬂmen‘.\ of a transformer is m'-\lmun (06 Marks)
a OR =

" Explain with diagrams the concept of rotating maﬂmtk field in three pha<e mduction motor.

: {08 Marks)

A 300 XV A iranstormer has an efficiency 01 9295 at: full load upfand al half full load 0.9 P.1.

D-’te"nme its zificiency at 80% of full load and 0.93 P.f, ; {06 Marks)

A 38, :0;‘.1. 6 {wle induction motor has a tul! load percentage slxp ol 3% find synchronous

speed and actual speed.

P peed . i L {06 Marks)

262 ‘
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SRI SAIRAM COLLEGE OF ENGINEERING

Aﬂ (a3 QraL
(‘ vrel ) J&!LJJ

USN

e _a.

First/Second Semester B.E. Degree Examination. June/July 201%
Basic Electrical Engineering

.

-
-

A e Rhakoc- Rf

VA LSO, T

-
bos a

Note: Answer any FIVE full questions, choosing one full question from cach module.

Module-1

y tote me A et e 05 Slarks
1 a. State and ExpiEmn ¢ ohm’s law, me 13 Marks
~ 1o T . - ey . (45 SMarhs
b. Define the coefficient of coupling 2 ——
L s -8 20 A £ mrteErtin

. A current of 30A finws x.‘_‘_,..bh t 2 polential
differences 2-rocs the 1o Zmrm . k= came

ISTENCLs alross inge tWo amo a

- T P 1 I - ~ = s lla 05 X3
current will dis ide when they zre connected in parallel. . (06 Marks)

OR

- - - . . & s ze : 1z - i~ field S NVMarus)
2 a. Derive an expression for en ”rg v stored in the magnetsc fickd. (G5 Marh
" . gl (5 Marus
5. 3uate and explain KirchhofT's Laws. 4 J
~ 4 il a5 1O 1102 2 wannd on 2 <ilican el ring having u. of 12060, The g
o -~ 001 OF 1) 1ur 13 WouUnd C¢n 2 siicon |edi ring naving [ e CTintg
2 -

urrent of 24 .';‘-.- g

Arreronca (6 Marks)

A1he mun .-1 -
bes o mlug] iInguliznic.

. Module-2 :

3 =z E:f.pl=?1 with nezt sketch the constructiona! features of 2 D.C. Generalor and mention e
function of.each part. o

b, Wih the help of neat dizgrem. explain the

l
2
5
)
<

iy ometar type wallmeler. 1
CMamorneeil Loy : ( 3 = ’}_;-Q and :)\ = ]";ﬂ

c. A 4 pole shunt motor takes 22.3 amp a2
2 wound with 300 condectors if the fm:. per p

e B
The armange is wave
T C el
L lopzd :
i) Torgue develope |
(156 Marks)
iiij Pouer developed. _ ‘

OR N

4 lz. Derive an expression for the armatur . cloped 1or.

:b. Sketch znd explain :

’ " i) Torgue — armatitre curent charzacteristics .

ii} Spead — zrmature cument characterisiic for a d.c shunt motoer. (U3 Marks)
'l-’ ‘l

e With a neat dizgram n. explzin the working of an mdm ion type of energy mcter. (06 Marks)
)l A}

; Module-3 1 ] g
i I f hase angle. impedance a
With the help of circult dlagram and phasor dugram md the phase e e

power in case of R-L series cir rcu. .

in a2 d.c moior {03 Marks)

of2
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SRI SAIRAM COLLEGE OF ENGINEERING

) 5FT 1
I Ll“-lS/?_;

D

”’S \l.l'L('

With a neat diagram. explain the pipe carthing. ‘ |
\ circuit consists ofa resistance of 100), an Ill(lllnlﬂll‘Cf* of tomH :}ml a capacitance of 150y,
connected in series. A supply of 100V at 504z is given (o the circuit. Find the current, ¢
and power consumed by the circuit. Nraw the vector diagram. (06 Marl,

OR
circuit Iags behind the applied valtage by 90°
(0< M nl\s)

With relevant circuit diagrams and switching table. explain three way controls "”“U”Ph-
(05 Marks)
'l\':o circuits A and B are connected in parallel across 200V, 5011z supply circuit A consists
of 10Q resistance and 0,121 inductance in series while circuit B consists of 2002 resistance
in series with 40ufF capacitor. Calculate : !
i) Current in each branch : '
i) Supply current
iii) Total power factor.

Prove that the current in a purely inductive

1Y
(06 Marks)

Module-4
relation between line and phase values of current

l or a three phase star connection. find the

and voltages. Also derive the equation for the three ph:m powcr. _ (0571 }l".'_n"
Ohtain the expression [or emf of an alternator and give the slgmhcamc of the wmaing
(08 Marks)

1aclor. ,

Two wattmeter's connected to measure the power in a 3 phasc circuit read SkW and TkW.

Thé latter being read after reversing the current coil. Calculate the posver, power factor. total
] (06 Marks)

volt-amperes and reactive volt amperes.

) OR - . .
With necessary sketches dlstmgunsh bclwc,cn sahent polc and c»nndrlcal pole type
synchronous generator. . .(05Marks)

Show that two wattmeter’s are suﬁ'cnent to measure pfnven in 3 phnsc balanced' star
(0S5 Marks)

cannected circuit with neat circuit and phasor diagram.
A 6 pole 3 phase. 50Hz allcrnalor 12 slot per pole and 4 conductor pcr slot. The winding is

A
= full pitched. A flux of "5 mwhb per pole is sinusoidally dlslnbmcd along the air g.np

O
Dctermine the line e.m.fif the alternator is star connected. f (06 Marks)
: |

Module-5

Explain the various Iosseithal occur in a transformer.

Define shp Derive an expression for frequency of rotor current.
A 10KVA. 400/200V, 50Hz single phase transformer has a full Ioad copper loss of 200W

and has a full load cﬁnc:cncy 01 96% at 0.8p[ lagging. Determine the: H'Oﬂ loss. What would
be the efficiency at halfof'!h; full load and umly p.f? i (06 Marks)

(05 Marks)
(05 Mnrlxs)

S Ry

[}
= OR
Explain the principle of' opuratlon of a 3 phase lnducuon motor and give reason for an

induction motot cannot lun at S\’HChI’OﬂOLlS prCd (05 Marks)

Derive the EMF equation of a transformer. (05 Marks)
A 4 pole 3 ¢ 50Hz induction motor runs at a spccd of 1470 rpm. Flnd the synchronous

*speed, the slip and frt.quency of the induced em{ in the rotor under tlus condition. (06 Marks)
* %k k %k X% H

20f2
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SRI SAIRAM COLLEGE OF ENGINEERING

Flo|t Cﬂ I4ELE1S/25

lfirsl./!S'eco;nd Semester B.E. Degree Examination, June/July 2018
'= - .Basic Electrica! Engineering
: Muax. Marks: 100
Note: Answer FI VE full .)zwsti'(m.s', safecring ONE fudl question from caclt module.

, - Module—1
L a. Staleand explain Kirchoff's laws. _ :
b. A resistor 0 2.6'Q is concected in serics with a parallel combination of 4¢2 and 6€Q resistors.
If the powef consumed in 4 resistor is 36 watts, find : '
(i) Voltage across different resistors.
(ii) Source voliage. :
(iii)y  Source current.
¢. Compare an’id contrast electric and magnetic.circuits.

(06 Marks)

(08 Markys)
(06 Marks)

p] @For the circflit shown in Fig. Q2 (a), find
_ (i Current supptied by each battery.

(ii) - Total current supplied to 10Q resistor.
(iii) Total energy delivered to 10 €2 resistor. when the circuit
- haurs. g .

~

. Obtain an expression for cnergy stored in an inductor. -
c. Two coils X of 12,000 turns and Y of 15.000 turns, |
' the tlux produced by c ‘
same cutrent in Y produces 0.075 wb. ('alculate o
) The mutual inductance (11) "‘hc lspu.pling .COL‘.HlClCI\l
(itiy  'Ehe percentage of flux produced by coil Y linking coil X,

1 Module — 2 5
Give a brieficlassification of dc generators with equivalent circuits.

3 a '
b. A 200 V.4 pole. lap wound dc siunt motor has 800 armg
| the armaturé and shunt field windings are 0.5 Q and 200 Q respectively. The motor takes a
. current of 2 fA and the flux produced per pole is 30 MWb. Find the speed and gross Lorque.
| There is brush contact drop of 1 volt across each brush.” o . (08 Marks)
c. [Explain with a neat diagram, the construction and working principle o dynamometer tpe
i i ‘ . i : (06 Varks)
' waltnieter.
4 a. Withusual ngotat"ons deduce an expression for eml induced in a de generator. (06 M:lrll:s)
'. . : Fin 2 is its significance? (04 Marks)
tor? What is its significance:
a de o : . (04 Marks)

b. What is back emfin
“e. [Explain, why aserics motor s
d

di :plain the constructi ki i ion type ene
With a ncat diagram, explain the construction zmd wor.}<mg of induction typ
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s in ON condition tivr 4
(M7 Mlarks)

i (05 Marks)
Jin parallel planes such that 45% of
oil X links coil Y. A current of §: A in X produces 0.05 wb while the

(08 Marks)

(006 Marks)
ture conductors. The resistances of

hould not.be started withaut load over it?
' . rgy meter.
(06 Marks)
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Module = 3
I*xplain the tollowing terms: '

() Peak value (i) Jrequency

(i) RMS value with respect (o an clternating Guantity. 061y,
Draw the vector diagram of RLC series circuit when:
() Inductive reactance exceeds capacitive reactance.
" (i) Capacitive reactance exeeads inductive reactance. :
(06 Mo 1y

(i) Both inductive and capacitive reactances are equal.
With neat diagram. explain contie! ofa lamp from three difterent locuuon\.

What plu.aulxom should he taken against clectric ﬁhml\

(OS DLy 1y
(VXN 1y

Prove that current in a pure mduuwe curcun lap bchmd the applied \oll.ch by 90°. ¢ 15
draw the power curves: C (0T Maka
A circuitfdri» es a current of (4+j3)A from a (flSO+_i160) volt source. Find tl_:c cir it
clements..if the supply frequiency is 50 Hz. ‘ 07 Ma 1)
Write notes on: (i) - Minitature Circuit Breaker (\[( B) ) :
' (i) Earth Leakage Circuit Breaker (Ll.(E). . (@6RI T
Module —4 _

What are the advantages of three phase over single phase system?

Obtain relation between line and phase values of currents in three phase delta system.
' ‘ "M 1w
e

(03 Vi b ey

4

A 12 pole. 300 rpm star connected alternator has 60 slots with 20 conductors/slot.
flux /pole is 0.02 wb which is sinusoidally distributed. The winding factor is 0.97. Calcu et
Trequency and magniludc of line-and phase emfs. (08 Ma k)
Obtain an expression for po“ er factor angle, when p()\\ Cr is nuasl....d usmg two wattmet.2 s,
(07 Ma i)

Three similar coils cadl ha\'inu' resistance of 10 Q and -ndmu\e reactance of § !_ ire
connected in STAR across-400 V, 3 phase supply. Determine (i) Lme current (i) Plras:
current (iii) Total.power and readings of each wattmeter conneued to measure power.

(07 Ma:lw)

Explain dlffcrcnt types ofrolors in b\nchronous generators. : (06 Mady)
‘Module — RN

Show that iron losses and coppu losscs are qual for ma\lmum cl‘ncn.nu in a transforrme:.

: (06 Ma-ks)

A.250 KVAL | plmsc transformer hax an cfhuuncy of 98.135% at tull load 0.8 lagging
power factor. The cthuenC} was found to be 97.751% at half-full load 0.9 pt. Caleulate i un

and copper losses. (08 Ma )
xplain the \\nrkmg__ prmcmlc ol’a 3 phasce induction motor. § T (6EM Y
Obtain emf{ equation f;l‘tr"ms!'ormer . © (061 \L\i %)
Write about various losses that occur in a transformer. : ‘ (06 Marks)

A four pole, 3 phase indugtion motor is supplied by 50 Hz AC supply.: Fmd (1) Svnchx{mu 3

speed (i) Motor speed nd m) Frequency ofrotor induced ulrrenlv il the slip is s,
(08 Muke)
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Fiist Semester B.E. Degree Examination, Dec.2017/Jan.2018
[ . Basic Electrical Engineering
Time: 3 hr ‘ ] |
ime: 3 hrs. { Max. Marks: 100

Note: wer ainv EIVE o : - .
Note 44"5“'4-"; wiy FIVE full questions, choosing one Sull question frem eaclt module.

Module-1 : '
1 a.  Siate Ohm s law. Mention its limitations. - (05 Marks)
‘b. State and e\plam Kirchoff™s laws as applied to D.C mrclu.s (08 Marks)

1¢. A coil of 150 turns is linked with a flux of 0.01 weber when carrying a current of 10°A,
I Calculate the inductance of the coil. 1T the curreat 15 uniformly reversed in 0,01 sec,

- caleulate the induced electromotive foree. (07 Marks)
[ i : :
OR
2 a. Define d)nnmlcallv induced e.m.land statically induced e.m.l'with examples. (06 Marky)

b. Two resistors connected in parallel across 100\ D.C supplv I'he total current from the
_supply sourceis 10 A. The. power dlssmau.d in one resistor is 600 W. What is the current
drawn when they are connected in series across the same supply. (08 Marks)
Define the ¢o-efficient of coupling and find its:relation with Ly, La and M. (06 Marks)

O

Module-2

3 a Witha neat skctch explain the construction of the var ous parls ofa D.C generator.
(08 Marks)

b. What is the: snuuhcancc of back EMF ina D.C motor? (06 Marks)

With a neat figure, explain the construction and w orI\‘m principle of a dynamometer type
(00 Marks)

2]

wattmeter.

OR

4 a. Derivethe FMF equation of D.C generator. © (06 Marks)
b. Find the usclul flux per pole of a 250V. 6 pole shunt motor (D C) having a two circuit
connected armaturé winding; with 220 conductors. At normal working temperature. the

overall armature resistance mcludmg brushes is 0.2 Q. The armatuire current is 13.3 A at the

no-load speed of $08 rpm. (08 Marks)
¢. Describe witir a neat sketch; the constructional dctalls and operation of a single phase

indUCtiO_n 1},pc energy meter. 0o Marks)

! |

Mod ulc-3

power wa veforms.

b:" A series circuit with a rcsnstm of 10

connected across 220 V. 50 Hz sup
factor of the circuit. '

" C Wlth a nCat sketch, C\plam_a W

(¥ 1]

0 Q. capacitor’ 01"73 pI‘ and inductance of 0. 15 ll is

ply. Calcuhtc nnpcdancc uurml power and power
(08 Marks)

ay control of Lamp. l (05 Marks)

QR
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cat diagram. (06 Mar,.
se of carthing \\ nh a nei )
Define earthing. Explain any one tyj e cetat i pavallel isse2n .

() -+ II();)Q
Tywo impedances (150 = 157))€2 and (10 Y

‘ (lul ower consumed in the circui
50 Hr supnl\ Find branch currents, total cunrcnt and total p | {98 Myt

Draw the phasor diagram. s : (06 Mark:
Deline puwer factor and mention its practical lmpUlld"CC = ! ol

' M—“M | d hase values of currents
In a three phdSL star, LOHI'ICLHOH (ind the relation between line and phase Vi (n(, N
and voltages. Also derive the equation for three l7h¢‘5‘~’ powecr. ' Al d(.r|v'c t,
Show that the two wattmclcrs arc sufficient to measure three phase power. Al5O 06 l: 5
expression for the power factor in terms of wattmeler readings. 12 (on,duzro:i
A6 pole, 3 phase, stars conaected alternator has anl armature with 90 slots and 12-¢

per slot. If revolves at -1009 rpm, the flux peripole being 0.5 web. Calculate the emf
cach phase are in series.

generated. if the winding factor is 0.97 and all lhc Lcmduc.lors in o
The coil is full pitched. | : (08 Marls)

: : . OR :
Mention the advantages of three phase system over single phase system.
. With neat sketches. explain the construction of salient pole alternator,

A three phasc load of three equal impedances connected in delta across a balanced 400 V
supply takes a line current of 10 A. at a power lactor ol'0.7 lagging. Calculate
(i) The phase current, (ii) Total power. (i) The total reactive volt /\;mpurs

0 : . :

ks
(06 Narks)
(07 Marks)

(07 Marks)

Module-5
Dé¢rive LMF equation of transformer. (06 Marks)
The maximum efficicncy at {i:ll load and upfof a siigle phase 25 l\VA 500/1000 V, 50 Hz
transformer is 98%. Deterine the efficiency at (i) 75% load 0.9 p if (ii) 50% load 0.8 p.f

(iii) 25% load 0.6 p.[. (07 Marks)
A three phase 6 pole 50 Hz induction motor has a Sllp of l% at-No- load and 3% at full load.
Determine (i) synclnon.oua speed  (ii) No~load speed (i) Full load speed (IV) Frequency
of rotor current at stand still (v) Frequency of rotor of rotor curient dl iuH load. (07 Marks)

OR
Derive the condnion for which the efliciency of a transformer is mdxlmum (06 Marks)
Deline slip. Derive an expression for frequency of Rotor current. . - ~ (06 Marks)

A single phase. 20 kVA transformer has 1000 pnmary turns and 2300 secondary turns, The
net cross-sectional area of the core is 100 cm?’. When the primary winding iz connacted to
550 V. 50 Hz supply. Calculate (i) The maximum value of the ﬁm density .in the core
(ii) the voltage induced rn. the secondary winding and (iii) The prnpary and sccondpry full
load currents. : ' ' (08 Marks)

|
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First/See Semester B.I
irs /S(.mml Semester B, Degree Examination, Dee.2017/3an.2018
Basic Electrical Engineering

Fimer 3 hes,
N Max. Marks: 80
oter Answer any FIVE full questions, choosing one full question from cach module.

| Module-1
1 .\lm.c :\\1\\ explain Kirehho s law, ' (05 Marks)

B Refer Fig QUL Find 1y, 1y and 1. “ (07 Marks)

ST ;——( T
\ \ [_“. T e B AT 200
' e

‘ b ——— T
g, Q1(b)
¢ Coil A ol 230 turns and coil B ol240 torns share a magnelic cireuit of mean length 0.8m and
uniform cross section area 115em’. Relative permeability of the core material s 1350, Find
the sell’ inductances of the coils. Find the average emf induced in coil A when, in coil B, the
current changes from 2A 10 6.5A in 0.03s. Assume k = 1.0 between the coils,
k . (04 Marks)
1 A
I ‘ s OR .
2o, Define "Sell Inductance” of 2 coil. Derive an expression for the self inductance ofa coil in
| terms of its geomeltry and material propertics. (05 Marks)
v Refer Fig Q2(b) find 1y, 11 and the power in the 6Q resistar, 107 Marks)
H L]

el
b 50 Bl 30

R

Fig. Q2(b) . _ L
c. CoilAof 600 turns and coil B of 500 turns have k = 0.2. A current © [8A in éoi\ A produces
40mWb flox in it Find : 1) Inductance of coil A wi.t{\ coil B open circuited & i) the flux
linking coil B3 i) the emf induced in coil B if the flux linking it falls to zero from its tull
value in 2ms : and iv) mutual inductance between the coils, (04 Marks)

Module-2 |

3 a Deduce an‘expression for the armature torque, Ty, developed in o de motor and henee show

‘ - : (02 Marks)
b, A 100V short shunt de genctator supplies 200 lamps of 35W at 110V rating. Ry = 0,068

that Tudly:

Re = 0.04€2 3 and Rgy = 2542 Sketeh the circuit diagram and find the emf generated.

: (07 Marks)
€. With a neat sketch. explain the working ofa ¢ encrgy-meter. ' . (07 Marks)

i \ |
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Q.

a.

a.

SR oAl ' ‘~r.1ﬁ"
Qa

OR .

. : A Justify. 0y

o b run on light or no foad . JUSHR. R Man

“ . Tl 1T T s \U!d never b" run o1 = > = J and I\ =330 N '
Adc :\.J..& n.-?lur:h; vers 65K W at 250V and 300rpm. R 0.01 fz FCD“ ?i,“‘ Fing

. - oeonlT 1or c [ -l [STEETS < ¥ = v, — 7/ :.r- c
A shunt 6 Se0E19 e @ motor taking 40KW from 280V SUppY.. & o \[-mh.
its specd when running as d [HEHA & : / Mari
Sketch relevant creuit RS, o uction and working ef a dynamometer type
N : (06 Marks)

With a neat schematk. describe the

wattmeler.

0-3
Module-3 . (03 Marks)

: { > inductor is lossless. er sudpli
Show that a pure inducter is lossle  and the apparent power sufiplied.

Refer Fig. QS (b). Find the real pawer, reactive powe

Fig. Q5(b) (06 Marks)

o B S B st

With a neat circuit diagram and truth table. explain the working of a 3-way cpntro. of a
. : (07 Marks)

device.
]
OR : _
Show that an R-C scries circuit takes a leading current. Sketch a phasor diagram indicating
- (07 Marks)

the supply emf. the current and the two drops.
A resonant series circuit with R = 3Q. L = ImH and C = 0.001uF is connected to a 100V

supply. Find : N
i) the drop across i. : and

ii) drop across C. Take the supply as the reference phasor.
lor a luse. define i} Rated current, ii) Fusing current @ and iii) Fusing factor. Why :s the

(05 Marks)

(04 Marks)

fusing factor greater than unity?

Module-4
Sketch a 4-wire STAR supply and identify the phase and line voltages. With balanced
supply taking Ep = Ep [0 . obtain the relationship between the phase and line voltages.
Hence, sketch a phasor diagram indicting all phase and line voltages.. (08 Marks)
2 watimeters connected to measures 3¢ power of a balanced A load read 2.5 kW and 0.5kW.

Find the load pf if 1) both readings are positive: and ii) the latter reading is obtained afler
. (04 Miarks)

reversing the connections of the potential coil.
In a 36 alternator, why is it advantageous to have the armature on the stator and the
: (04 Marks)

excitation on the rotor?

L)
o

=
s

—— . w.
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With a neat cireuit diagram, show / V‘ ' C

State thcNECESS_ARYgng‘\li)h}er\;olﬁvzlgﬁlg?“ er can be measured using two \V;\(;;I‘::’.(‘f‘l‘z)
./\ balanfz_ed A load of (8+j6) Q/phase is connected to a 400V supply. Find i) the phase
g:urr.cpl i) the iinc»currenl. If the same impedances arc connected in STAR. what is the
reactive power-consumed and at what pf? - o . (04 Marks)
:1\: 4-pole. 3¢ alternator driven at 1800rpm has 42 slots Wwith 4 conductors/slot. Average
flux/pole is 0.36 Wb, sinusoidally distributed. K, = 0.956 and Ka = 0.952. Find the line

voltage.on no-load if connected in i) A+ and i) STAR. - -~ ‘ (05 Marks)
S o b Module-3 ; ; i ‘
;Start.mg from expression for: the efficiency of a_-transformcé derive the condition for
" maximum efficiency and the expression for maximum efficiency.” | (05 Marks)

" A 135 kVA, 1¢ transformer has primary of 2kY. 50Hz. Primary and secondary number of
- “turns are 162 and 43 respectively. Meglecting losses. find i) no-load secondary emf |

- ii) full load primary and sccondary currents, and iil) maximum cor¢ flux. (04 Marks)
.. With a ncat, sketch. explain the working of a STAR - A starter. for a 3¢ induction motor.
Show that the starting inrush current is reduced by 66.7%. (07 Marks)
1 ; QR .
“A 3¢ induction motor can never rin at NJ°. Justify. (04 Marks)
A single phase (ransformer has a maximum efficicncy of 98% at 75% load, upf. The copper
loss at maxﬁimum efficiency i 314W. Find its efficiency at 50% load, 0.9 pf. (04 Marks)

A 6-pole. 3¢ alternator runnjng at 1200rpm feeds a 4-pole. 3¢induction motor having slips
of 3% at full load and 2.5% at half load. The rotor induced emf/phase at stand still is 160V.
At full load and half load, find each of the following: i) the motor speed ; ii) frequency of

the rotor iduced emf and (iii) the rotor induced emf/phase. (08 Marks)
R ' v
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