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PRINCIPLES OF ELECTRICAL ENGINEERING
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Time: 3 Hours Max. Marks: 75

Note: -lllis cluestitlrl paper contains t\\'o parts A arrd R

part A is contpul'srtry u,hich carries 25 rnarks. .\trsr'i'er allclttestiotrs in Part A.

Part B cttnsists o[ 5 L,nits. Answer an] one l'ull question ll-otrr each unit'

Eachqrrestiolr carries I0 rtrarl<s and trav lrave a' b' c as sub questions'

PART- A 
(25 Marks)

l.a) Drau, transfornred netrvork (s-dornain equivalent) for the seric's circuit having

R: 5 O L:0.5 Hand C:0.5 F. l2l

b) What clo y,ou undersrand by "Time Constant'' o1'a circuit? What is its significance

on the resporlse of tlre circuit? 13]

c) State the conditiori for symmetrl' and Reciprocitf in a trvo port network in terms

of ih' pararneters. 12)

d) oLrrri, 'Z'par"ameters in ternrs ot"Y',parallleters fbr a [rvo port netNcrli. 13]

.j Distinguish berrveen a lorv pass filter and high pass filter. t2l

t) Explain clearly about the Aiterruation l3l

,l What are the Lises ol'equraliz-e' bar in DC generators? l2l
iif What are rhe rretlrods of speed control in DC nrottir'? t3]

i) Whf is transforrner rated in l(VA? Justifi' 12)

ij Ho* ar. the rransfon.ner losses al'fected il.pou'er f'actor of'a given load is varied?
Bl

PART-B
150 Ilarks)

2. A series RLC circuit rvrth R:3 O, L = lH arrd C-- - 0 5F. is ercited b1'a unit step

voltage. Obtaip the expression for t(t) using Laplace l'rarrsfbrrn rnethod' Assume

that the circuit is initialll, relaxed. Sketch the variation of I(t) and state whetlrer

in" .lr.uit is over 6ar.ped, or uncler damped or critically darnped U 0l

3,a)Calcr'rIatettrerirlletal.enbracapacitoroflpFandinseriesir,ithalM()
resistalrce to be charged up to 80026 of the llnal valr-re'

b) In a series RL circuii. the application of a dc voltage results itr a current of 0 741

tirnes tfie final steady'state value olcurrenl alter I sec llor'rever' alter tlre current

has reached its llnal value" the sotlrce is short circuiteri Whal lr'ould be tlre value

ol currellt alter one seconcl? f 5*5]

4 Definc AB(lD paralreters ol a tu'tl part netr;rrorl< ancl obtain the relation rvith

1--parapreters. Determine Y-parameters 1br the bridge- T network shou t.l ip figure'
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OR
5.a) \\/[at is a trapsl'ormecl netri'orli'] Fxplain clearI r'r ith an eratrple.

b) The Vo ltages at the t\\1o ports ol a tr,i o-llort net$ orli are represented as

Vr : 5lr+5[:. V: = Ir+21:. If a load impeclarrce of 3]C" ohtr is connected at the

olrtput port, d'etermirre the input irnpedance. [5+5]

6. Desigrr a cotlstapt K" T-secrion and r-section high pass filter having cut off
frequtencl,f.: l0 kHz and characteristic irnpedance Z,.t=,5()0 ohr.ns. calculate: a)

the characteristic irrpedance and phase cottstant ol the fllter at 25 kHz and

b) attenr-ratiorr of the fllter at 5 hHz. [10]
OR

1 a') Brirrg out the tjraur backs of constant K filters'

b) Obtaln the necessarl, equations for a m-clerived T-sectiotr lori pass filter frorrl a

proto type conStant K-filter. 14+61

8.a) Derive the induced e.m.f equation of a D.C. Generator'

b) l-he arr-nature o1'a 4-pole, lap-rvound DC shunt generator has 120 slots rvith

;1 corrcluctors per slot.'l-he f'lur per pole is 0.05u'b. l-he artnatttre resistallce is

0.0,5 ohrr arrd the shLrnt fleld resistance is 50 ohrns. Therr tlnd the speed of the

rnachine u,hen suppllrirrg 45A at ternrinal voltage of 250V'
OR

9.a) Iixplain the magnetizing characteristics of DC shupt ge1erator.

b) A.l pole lap wound D. C. shunt generator has a Lrseful flux per pole o10.07 rvb.

TIte arrrature rvindiug consists o1'220-turns each of 0.004 ohlrs resistance.

Clalculate the terr-ninal voltage rvheu rur.tning at 900 rpm if the artrlature current is

[5+s]

[5+5]

side and

Is+5]

50A.

l0.a) Obtain the equivalent circuit of a single phase transforrrler ref'erredto LV

HV side.

b) A single phase,50lJz transformer has 100 lums on the prirnarr and 400 turns on

the secondar), winding. lhe net cross scctional area of core is 250 c,nt. Il the

priurarl,rvindilg is colnected to a 2i0V 501-{z suppll'. detertrrittc

i) The EN4F induced in the secondan'rvinditl'
ii) The r.naxirnutn r'alue olflirx densitr' in the core

OR

ll a) Explain the princrple of operatioLr o1-a transfbrrrer Derive its ernf equation.

h) A single phasc transfor;ner has 180 and 40 turns rcspectivelf in its secondary'and

pri,n3,-., u incl ing:. Titc rcspce tir c t'esistatlc-es are 0.2JJ and 0'067 Q Calculate the

eq,,,iyaient resisiance of i) the prinrarl, in tertns ol the secondarv u'inding ii) the

secondary in tenrs olthe prirnarf ivincling [5+5]
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