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I,'irst/Second Semester B.E. Degree Examination, July/August 2022
Basic Electrical Engineering

-l'imc: 3 hrs. Max. Mzu'l<s: 100

Note: Answer an-y FIVE Jitll questions, choosing ONE.lall question.from esch module .

la"
b

Module-l
State and explain Kircholl-s laws. (06 \'larlisl

A l0Q resistance is connected in series wrth a parallel combination of'l5Q and 20()
resistors. The circuit is applied with V volts. The power taken b1, the ctrcr,rrts is l-50 \\'atts.

Solve lbr the total current through the circuit and por,ver consumed in all resistol's. (06 \larlis)
Derive the ftrr-rs and average values of a sinusoidal AC wavefbrm and hcncc obtarn lhi-'

values ol lbrm l'actor and pt:ak fa,:tor. (0tl \'l:rrl<s)
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State and explain OHM's law and list out its limitations.
An aiternating current i is given by i: l00sin 314t. Find i)'l-he arnplitudc
iri) -l-ime period iv) Rms value v) Average value vi) Irornt fhctor vii) Peak

In Fig Q2(c'), flnd the voltage across 4f) resistor and the supply voltage V.

o- Y t"v

(05 \'larl<s.i

ir) I'rcclucncv
lacto r.

(07 NIarlisl

g -a-

8-{>

Irtg Q2(c) (Ott llarlrs)

Module-2
Show that power consumed in a pure capacilor is zero when a sinr"rsoidal voltaqc is applicti

across it. Draw the voltage, current and power rvave fbrms. (06 t\Iarks)

h. A serics I{ - L - C circuit with l00a,25pl; and 0.15}-l is connected across 220V, 50llz
suppty. Calculate i) Irnpedance ii) Current iii) Power consumed iv) powcr lactoro1'thc
crrcurt 1()tl \lur hs)

Obtain the relationship between the line and phase cluantilies in a three phasc balatrccd star'

connected system. Also derive the power eqr,latiorr (06 \'larks)

OR
a. Denve the equation fbr the current and the power consumed in a series R-(l circLrit 'uvhct'r rt

sinr-rsoiclal voltage is applied across it. Also draw the wavefbrms o['voltagc cttrrcnt iltrtl

power, and relevant phasor diagrarns" (()tl \Iarks)

b. Show that two wattmeters arg sulllcient to t]1easLrre three phase power cotlsunlcd itr lt

3-phase load, using relevant phasor diagram. Also derive the expresston lor thc po\\rcl

factor' (06 N'larks)

Irig Q2(c)
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(06 NIarks)
(0tt .VIarks)

(06 !Iarks)

and state thc functron oicach
(0tl }Iarks)
(06 i\'Iarks)

and a spcccl of
at what spccd

(06 N'larks)
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a. Develop the enrf equation oi'a DC generator

b. Sketch the torque Vs In characteristics and speed

Derive
Deflie
current.

l 8Itl,E 13i23

A parallel circuit consists o1'20f) in series with an indr-rctive reactancc of'15Q in onc bt'atlch

apcl a resistance of 30() in series with a capacitive rcactance of 20Q in thc othcl' bratrch.

I)ctelninc thc current ancl power dissipated in cach brancl-r if thc total currcnt clrawt] is

lOi { ArnPs. (06 '!larl<s)

Module-3
Dcrive the EMF equation of a single phase transformer.

With a neat sketch. illustratc 2 wav and tlu'ee way control o1'lamps

A sipgle plrase,25 KVA transRlmer has 1000 primarY turns and 2500 secondary turns.'l'lic

net cross sectional area o{'the core is 100crn2,when thc primary winding is cottrtcctcd ttr

-550V, 50Hz sLrpply, calculate :

i) 'i'lrc maximum value o1'flltx density in the core

ii) "l'hc voltage incluced in the secondary winding
iii) '[-hc priniary and secondari' fLrll load currents

1v) Voltage rndLrcod per turn on primary and secondary

OR
[)cvelop an expresslon for the efliciency of a transfbrnrer and lience obtain thc cor.rdiliotr lbr

the martttt1rrl e lficiencl'. (06 Nlarks)

l1 a 100KVA,20001200V single phase transfbrmer, the irott and lull load coppct"losscs atrc

960watts ancl l200watts respcctively Calculate the efliciency at i) filll load, r-rpf ii) hail'I'Lrll

load, 0.8pf iii) 'l'he load KVA correspondir-rg to the tnaximurn efficiency. (06 N'Iarks)

What is earthing'l With a neat figure, explain plate and pipe earthing (0ti Marks)

Module-4
With a neat sl<etch" explain the construction ol'a dc generator,

part
Derive an expression lbr the torque developed in the armature ola DC nlotor.

An 8 polc lap connected armature has 960 conductors, a flux of 40mwb/polc

400rptr. Calculate the eml'generated lf the arrnature I'vere wave conneclcci.

rrust it be drtveu to generate 400V?

dc series motor and explain.
A 4 pole DC shunt nrotor takes 22A
are 0 5() and 100Q respectively. The
{1ux pcr pole is 20rnwb, calculatc the

Module-5
Ilxplain the concept ol'rotating magnetic freld in case o{'a 3phase incluclion nlotor.(0tl }larks)

trxplain how stalionarv arnlature rs advantageous it't case o1'an alternattlr (05 i\tarks)

A l6 pole,3 phase alternatir has star connected winding with 144 slots anc'i 10 cottductors
/slot. I'he l'1Lrx per pole is 0.03wb and the speed is 375rpm. Irind the fiequcncy and liuc cn.r1'

gcnerated. 0iven . K1:0.96, K,,: i (07 Marks)

OR
the [iml'equation of a synchronous, generator, wrth Kn anci K.1. (0tt Nlarks)

the slip of an induction motor and denve the expression {br {icqucncy ol rotor
(06 Marks)

50F{z supply has a rotor lrcclucncy ol
the motor. (06 Marks)

(06 iVlarks)

Vs I,, characLeristics of dc shunt motor and
(08 Marks)

fiom 220V supply. '['he armature and ficld rcsistanccs

armature is lap connected with 300 conductors. If thc

speed and gross torclue. (06 Marks)
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A 6 pole induction motor is surpplted {brm q 3tf,
Z.3llt-. Solve lbr the percentage slip and the speed of
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