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ELECTRICAL CIRCUITS
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Time:3 Hours Max. Marks: 75

\tlte: Ihi: tluestir-rn pill)cl'tottluilt. [\ (r llirll\ A ltntl B.

Part A is.'omprrlr,rr'1 uhieh eirrlies l-i rnlLlk:. An:iiel ull questions irt Pul't A.
Part B consists of 5 Units. Answer any one full question from each Ltnit.

Each question carries 10 marks and n-iay hiive a, b, c as sub qr-restions.

PART. A
(25 NIarks)

La) State Ohni's law and rnention its lirritations. l2l
b) Explain how voltage soLlrce with a soLu'ee LcsrstlLnee ean be convertecl into an

ecluivalent current source. t3l
c) Mention the disadvantages of low powcr factor. l2l
d) ln a series R-C circuit. l{=l0Q and C-2.5nF. A sinusoitlal rolt.rge of .50 uri-Iz is

lrpplied lrnd thc rnlxinttttn voltlrr:e irLI()\\ tltc clrplreitlutr-e is 1..5 \ Firrtl the

rlaxirr-rum r,'clltage across the set'ies contbinatitrn. Ii I

e) I)ei'ine nrutual incluctnnce ancl scll inrlLtctrLttce. t2l
l) Fincl the total inclr-rctance olthc threc scrics eonrtcctcrl coLlpletl coils shou,n itt the

figLrre l. l3l

the
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Figure: I
c) Mcnriun tlre plopcltics ol a tree itt lt graplt.

h) Expiain glaphical rnethod to clrau' dual netu'orl<.

i) State superposition theot'ctn and Reciprocity theorent.
j) Give the proof of Tellegen's lheorcrn.

P,\IIT"I]

Statc Kirchoff's r.oltagc ancl currcnl lar'is.

Find 'i' in tl.re circuit givcr.r in tigure l. Clhcck

l l i ,-i"1.

Figure: 2
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(50 Nlarks)

p()\ver billancc conclitrttn.[ 3+7 ]
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3.a) Determinc
method for:

the node voltages and the ctlrrcltt tllroLtgh

the netw'ork givcn in f igtrre 3.

the rcslstors using

Figure: 3
b) Mention tle diff-erence between nodal analysis and mesh analysis. [7+3]

4.a) A series R-L circr-rit, has resistance o1'20Q and inc'luct:irrce ol'0.021-1. If'thc rrc't

impeclance rl1' the gir"en circtllt l\ +( )-(l)"(). tirltl () alttl thc l'rec1r-ri:tlc1" of the

circuit.
Define RMS value, Averngc value ancl Form t:ictor'b)

,1."

5. A r,oltagc , (r) : 200sin rr;r is

OR
applied lo r.r slrics RLC cirutrit

[-l+6]

rvhcrc R=60Q,

l-=0.l8nrH ar.rd C=20LrF. FincJ:

a) The po\\'el' supplied b1' 11.,. solll'cc

bl The t'eactive p()\\'cr sLrPplre il b1 the' s()Llrce

c) The rcirctive p()\\ el- ol'the callrtcitot'
cl ) 

'l-he reacti\/e power oI thc itttlLtt tt,t- rttlcl

c1 The power factor of lhe circr.rit. t l0l

6.

'l.a)

b1

Derive the equation for qr-rality factor of serics resonating circuit ancl parallcl

resonating circrut. [10]
OR

Dcl inc qrrrrlit; l'rr.tot :utrl B,rttrlu itllh.
In the cor-rpled circLrit given in l-igulc 4. finLl the inpLrt itttpeclance'as r,r''ell as the tlct

inductnnce when L1=9.2H. L.=[J.-SH coel'l'icient o1'c:ouplirrg (K) bein-u 0.,5. [-5+-5]
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Explain tlre cttncept of dualrtl'.
nei-ine a funclarnental Tie set unrl CLrt sct ntrttrir. Give the prtlceclure lbrobtainillg

the sarne rvith suitable exarttples 13+71

OR

li,a)

,b)'
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9.a) The figure -5 represents a graplt of a netrvctrlt. Shou'tlle tre'e. tu'igs arlcl lirlks.

.....
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l.'igure: 5

Convert the given cltrl'ent soLlrce to voltage solll'ce sholvn in fi-sLtre 6.

tt l

l 5+51i- _ r

Figure: 6

l0.a) State ancl c-xplain Thcycnitt's anci \grtgtt's thcorcllls.

b) Using \4iliirnarr's theorcn't llrlci thc eLLrrcl)t tht'ottsh R1. rtlrd

ctrcrrit gilcrl in ligtrlc 7.

voltuge cilop iit the

[5+'s ]
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Figure:,7
OR."'

State ancl explain Maximut'n po\\,er transfer thcorenl lilld Lr()lllpcllsatiotl theorctl'

Find the Noiton's equil,alent circr-rit Llcross a-b for thr'nctri.'orl< shorvn itl f igtrre 8'

[-5+.5 ]
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