
BLBCTI'UCAL BNGINBBI'UNG 
'""' ' ' 

~lVEIQ,,,,,I 

Time Allowed: 3 Hours MaximumMarks: 200 

CI11UlitlJltes sJwnJd altempt SIX questions, sekcting BWO queslionfroml'art- A, ONE from Part- B, ONE .from 
Rut- C and 17¥0 .from Rut- D. 

SEC:nONA 
(a) Wnte the Kerch1efs voltage law equahons for the network of F1g 1 Forv1 (t) = 1 o;'""' u(t), 

find the e'llresSJon for current 12(t) and voltage v2(t) 

G1ven R1=R2 =R3 =1ohm,C1=1F, 

L1=1 H,R,=4ohms 

R, c, 
~ 

L, 

' :v ~~~ !.1:(11 

-
Fig. I 

~ " 
(b) The network shownm F1g 2 has attamed steady cond1hons With SWitch K open At t = 0, the 

SWitch K 1S closed Apply Norton's theorem or Theverun's theorem to obtam express10n for 
current 1 (t) through reS! stor R, 

G1ven R1 = R, = R3 = 1 ohm, 

L1=L2= 10 H andV= !Ovolts de 

./''---, l'1g, 2 K -~ 

•• -v 

T 
(c) What do you understand by tranS!ent- and steady-state response? How can they be 1denhfied 

m a general soluhon? 

c 
(a) Nodal detenrunates of a 3 -no de network With 3rd node as datum node 1S known to be With the 

folloWing elements 

(s+3) -1 s'+13s+8 
Yn~ 2(s+1)'y12 ~ (s+1)'h'~ 4s(s+1) 

Determme the network With 1ts components Also determme the express10n for current I(s) 1n 
the reSiStor at 2nd node, 1f a 10 n (t) ampere generator 1S connected at node 1 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


(b) What do you understand by 

(c) 

(1) zeros of a funchon, (11) zeros of transnuss10n? 

What 1nformahon do poles and zeros prom de 1n respect of a network to w!uch they relate? 

Draw poles and zeros for 

' V(s)~ s +3s+2 
s +7s+12 

and evaluate v (t) e1ther analyhcally or by makmg use of pole zero d1agram 

(c) " Denve from the first pnnaple the Laplace transform of a un1t step fun chon Hence or 
othetw1se, determme the Laplace transform of un1t ramp funct10n and urut 1mpulse 
funchon 4 

(11) DiScuss the advantages of Laplace transform method over the convenhonal clasSical 
methods of solmng the lmear d1fferenhal equat10ns Wl th constant coeffic1ents 

' (a) Wnte down the govemmg d!fferenhal equahons for the translahonal system shownm F1g 3 
and hence find the transfer funchon £,!f1 

(b) What do you understand by the terms 'open -loop system', 'closed- loop system', 'manual 
control system and 'automahc control system'? G1ve one prachcal example of each type W1 th 
proper d1agram and explanat10n 

c 
(c) Define stab1hty DiScuss any two methods for findmg the stab1hty of a hnear system What 

are the advantages of Routh's en lena of findmg stab1hty of a system over other methods? 

SEC:nON B 
(a) State GaJJss' s law and develop 1ts mathemahcal form G1ve two examples of 1 ts apph cahons 

" (b) For F ~ xy'a, + yz'a, + 2xzi>, calculate the hne mtegral fc F dJ where C 1S the stratght !me 

betweenpomts (0, 0, 0) and (1, 2, 3) 

" (c) The perm1thv1ty of the d!electnc matenal between the plates of a parallel plate capac1tor 
vanes un1formly from c1 at one plate to"' at other plate Show that the capaatance 1S g!Ven 
b) 

c~ A o;-o1 

dlog,(o,io1) 

where A and d are the area of each plate and separat10n between the pl ales resp ech vely 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


(a) Obtam by means of Laplace's equahon, the potenhal d!Stnbul!on between two coax:tal 
conductmg cyhnders of radn a and c With d!electnc of constant c1 filhng the reg10n between a 
and b and a second d!electnc of constant"' fillmg the reg10n between b and c Given c > b > 

' 
" (b) From Maxwell's curl equahons denve the w<Ne equahon mE for a plane w<Ne travelling m 

the poS!I!ve Y-direchon man !So tropic homogeneous lossless medmm The electnc field 1S m 
Z-direchon 

Assummg harmomc vanahon, state a soluhon of tills equal! on and prove that it 1S a soluhon 

(c) Define m relahon to tr<Nelhng w<Ne~ the folloWing 

( ,, 
(i) Reflech on co effi aent (11) Transm!SS!on co eff!C!ent (111) Stand!ng-wave raho 

SECnON C ,,, What 1S meant by relaxahon hme, colhS!on hme and mean free path as apphed to 
conduchon phenomenon? 

0 

(n) A conduchon Wire has a reSistively of 1 54 x 10-8 ohm-mat room temperature There 
are 58 x 10" conduchon electrons per m3 Calculate the mobihty and relaxahon l!me 
of electrons 

,,, List some of the ferro electnc matenals and md!cate their properhes 

(11) Expl am the phenomenon of spontaneous p olanzat10n m ferroelectnc matenals 

0 

(c) What are the properhes of good insulatmg matenals for use m electnc demces? Give the 
clasS!fi cal! on of sohd insulatmg matenals 

" (a) Explam the terms Diagmagnel!sm, Paramagnehm, Ferromagnehsm, Ant ferromagnehsm 
and Femmagnehsm With reference to magnehc d!poles of the atoms DiScuss the ong~n of 
such dipoles 

" (b) DiScuss the property ofF erromagnehc maten als will ch make them SU! table for data storage m 
computers 

(c) Bnefly explam the folloWing theones of breakdown of hqmd dielectncs 

,,, Coll01dal theoty (11) Bubble theoty (111) Electroruc theoty 

SECnON D 
( ,, ,,, What is the d!fference between fundamental and denved umts? 

(11) Give the salient features of pnmaty and secondary standards 
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(b) Two sets of large number of 1 0 kO and 15 kO reSiStors are used to make a large number of 6 
kO and 25 kO reSiStors chooSing one from each group If the uncertamhes of the two sets of 
reSistors (10 kO and 15 kO) are 5% and 10% respechvely, find the uncertamhes of the 
combined resiStor-sets (6 kO and 25 kO) 

c 
(c) Explam the conshuchon and workmg pnnciple of an electro dynamometer type wattmeter 

How 1S tlu s wattmeter compensated for power measurement at low power factors? 

" (a) Compare an analogue type EVM W!th a DVM Show that differenhal amplifier type EVM 
has the tndicator current proporhonal to the unknown voltage Vx 

c 
(b) A Schenng bndge 1S used for measunng the power loss m dielectncs The specimens are m 

the form ofd!Scs 0 3 em thick havmg d!electnc constant of2 3 The area of each electrode 1S 
314 em' and the loss angle 1S known to be 90 for a frequency of 50 Hz the fixed reSiStor of 
the network has a value of 1 0 00 0 and the fixed capacitance is 50 p E Determme the values of 
the vanable reSiStor and capacitance reqmred 

Denve the equal! ons forb alance and draw the phasor d!agram under balance condihons 

(c) Descnb e m details the succesSive approX!mahon method of analogue to d!gital convers10n 

( ,, " Explain the conshuchon and pnnaple of linear vanable differenhal transformer used for 
measurement of d!Spl acement 

Why 1S the frequency of excitahon ofpnmary W!ndmg kept very lngh as compared to the 
frequency of the Signal bemg detected? 

(b) Descnb e the conshuchon and workmg of thenru stors 

Draw their reS!ShVity versus temperature charactenshcs to show that they have a vety high 
value of senS!hVity as compared W!th that of metals 

c 
(c) What are the d!fferent methods of data transm1ss10n? Explain W!th the help of a block 

diagram, a general telemetry system What do you understand by TDM and FDM? 
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BLBCTIIUCAL BNGINBBIIUNG 

Caniliilates should attempt FIVE questions in all, including Question No. 1 which is compulsory. The 
remaining FOUR questions are to be attempted by selecting at least ONE question from each of the 

Sections A, B, C and D. 

SECnONA 
Question No. 1 is compulsory. 

A. T1ck out the connect answer 

(a) As the !me mductance mcreases the transtlllsS!on cap ac1ty 

(1) mcreases (11) decreases (111) remams the same 

(b) As compared to the sendmg end voltage, the recennng end voltage of a short !me 
under no load cond1hon 1S 

(1) h1gher (11) lower (111) remams the same 

(c) An eqU1pment has a per umt 1mpedance of 0 9 P U to a base of 20 MV A, 33 KV The 
P U 1mpedance to the base of 50 MV A and 11 KV wdl be 

(1) 4 7 (11) 20 25 (111) 0 9 

(d) The symmetncal components are used m the fault analySiS because 

(1) the number of equahons becomes smaller 

(11) the sequence of networks do not have mutual couphngs 

(111) the results are requued m terms of symmetncal components 

(e) In a load flow study a P-V bus 1S treated as a P-Q bus when 

(i) voltage hnut 1S v10lated 

(11) achve power hnu t 1S v10lated 

(111) phase angle 1S high 

(iv) reactive power hnut 1S v10lated 

(f) The use of high speed circuit breakers 

(i) improves tranSient stabihty 

(11) decreases tranSient stability 

(111) has no effect on system stabihty 

(g) The constant H of a turbo generator of 200 MVA 1S 6 0 Its value correspondmg to 
300 MV A base W!ll be 

(i) 9 0 (11) 4 0 (ui) 6 0 (iv) 13 5 

(h) If the inductance and capacitance of a system are 1 0 H and 0 01 ~F respechvely and 
the instantaneous value of current mtemipted 1S 10 amps, the voltage across the circuit 
breaker contacts W!ll be 

(i) 50KV (u) 100KV (111) 57KV (iv) 60KV 

(i) A volhneter gives 120 oscillahons per mmute when connected to the rotor of an 
mduchon motor The stator frequency 1S 50 Hz The shp ofthemotor!S 

(i) 2% (11) 4% (111) 5% (iv) 2 5% 
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6) A 100/10 V, 50 VA double wmdmg transformer 1S converted to 100/110 V autor 
transformer The rahng of the auto transformer 1S 

(i) 550 VA (u) 500 VA (111) !!OVA (iv) 100 VA 

!Ox2=20 

B. Explam the followmg W!th proper reasomng 

(a) Why the secondary of a current transformer 1S never kept open circU!ted? 

(b) Why a 'Mho relay' 1S normally used for the protechon of a long &stance transm1ss10n 
!me? 

(c) Why the max:1mum number of mshuchons posSible m an 8 bit Microprocessor 1S 256? 

(d) Why ad c senes motor 1S used for frachon dnve? 

(e) Why a decaymg d c offset current wave appears when an a c circU!t breaker 1S 
suddenly SWitched on to an mduchve circmt at the mstant when voltage wave 1S 
p assmg through zero? 

5x4=20 

(a) Two d c generators havmg rechhnear external charactenslics operate m parallel One 
maclnne has the termmal voltage of 270 V on no load and 22 0 V at the 1 oad current of 3 0 A 
The other has a voltage of 2 80 V at no load and 2 20 V at the load current of 3 0 A Calculate 
the output current and the bus voltage of each maclnne when 

(i) the total load current 1S 50 A 

(11) the load reSiStance of 10 ohms 16 

(b) A 5 KVA, 220/110 V smgle phase transformer has the maX!mum effiaency of 96 97% at 
power factorloggmg Its core loss iS 50 Wand full load regulahon at 0 8 p flag is 5% Fmd 
the effiaency and regulahon at 3/4 th full load, 0 9 p f laggmg At what p f at full load the 
regulahon W!ll be 

(i) maX!mum (11) mirumum, and (11i) zero? 

Calculate the maximum and mirumum regulahon? 

" (c) What do you understand by the term vector group of a transformer? Show the termmal 
connechons pf a 3 -phase transformer havmg vector groups 

(i) DY!l 

(11) Dd6, and the correspond!ng phasor diagrams 

(a) DiScuss about the 'open arcmt' and 'short circuit charactensh cs of a synchronous generator 
Draw the phasor d!agram under short circU!t condihon What do you understand by the term 
'short circU!t raho"? Discuss how the short arcuit raho can be calculated from the two 
charactensh c curves 

" (b) A 2000 KVA, 11 KM 3-phase star connected alternator has a reSiStance of 0 3 ohm and 
reactance of 5 ohms per phase It delivers full load current at ap f ofO 8laggmg and normal 
rated voltage Compute the term1nal voltage for the same exatat10n and load current at a 0 8 
p f leadmg 

" (c) A 50 Hz, 3-phase mduchon motor deSigned for voltage V11S SWitched on to 40Hz supply of 
voltage v, Fmd 

(i) the raho of starhng torque~ starhng currents and maX!- mum torques when v, = 1 5 
v, 
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(u) the ral!o ofV1 to v, to give equal values of startmg torques both at 40Hz and 50 Hz 
Ignore stator impedance and neglect rotor reSiStance 

SECTION B 
(a) Prove that for a !me to ground faJJ!t, all three sequence networks must be connected m senes 

to obtam the sequence currents 

0 

(b) A 10 MVA 13 8 KValtematorhaspoS!hve, negahve and zero sequence reactance's of30%, 
40% and 5% respechvely 

(i) what reactances must be put m the generator neutral so that the faJJ!t current for a !me­
to-wound faJJ!t of zero faJJ!t impedance W!ll not exceed the rated !me current? 

(u) what value of reSiStance m the neutral W!ll serve the same purpose? Express both the 
reSiStance and reactance in P U and m ohms 

(c) Denve the equal! on 

Y- =A' yA, where Y- -Bus impedance matnx, 

Y---> Bus mcidence matnx, A'---> Transpose of A 

y---> pnm1hve ad!mttance matnx 

" (d) Compute the bus adm!tlance matnx, pnmihve adm!tlance matnx, and bus-madence matnx m 
a 3 -bus power system 

Bus code Admittance 

-Ground ,, 
' Ground ,, 
' Ground ,, 
' ' Y, 

" Y, 

" Yo 
Y4, Y 5 and Y6 are mutually coupled W!th each other 

" (a) Define the term "Plug Sethng Mulhpher" and "Time Mulhpher Sethng" as used m the 
context of an IDMTL relay 

How many plug sellmg and hme mulhpher sethng are ava1lable W!th a standard IDMTL 
relay? 

' (b) A 20 MV A transformer wlnch is used to operate at 3 0% overload feeds an 11 1 KV bus bar 
through a CS The transformer C B 1S eqmpped W!th a 1000/5 current transformer and the 
feeder G B W!th a 400/5 current transformer and both the current transformers feed IDMTL 
relays hamng the folloWing charactenshcs, 

Plug Sel!lng Mul!lplier 
Time (Sec.) ~" I ~ I 5 

4.1 
The relay on the feeder C B has 12 5% plug sethng and a 0 3 hme mul hph er sethng If a faJJ!t 
current of 50 00 amps flows from the transformer to the feeder, determme 

(i) the operahng hme of feeder relay 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


(c) 

(u) suggest sUitable plug settmg and l!me mulhpl!er selhng of the transformer relay to 
ensure adequate d!scnmmahon of 0 5 sec between the transformer relay and the feed 
relay 

J·O~U. C-6 P.IJ. 

J-o ~.u. 

Find the steady-state stability lmnt of a system shownm the above figure. conS!shng of a 
generator of eqUivalent reactance 1 0 P U connected to an mfimte bus through a senes 
reactance of 0 6 PU The tenrunal voltage of the generator (Eg) 1S held at 1 0 P U and the 
voltage ofinfimte bus (EJ at 1 0 P U 

" (d) An alternator W!th negligible dampmg 1S connected to an mfirute bus Wnte down its sW!ng 
equat10n m usual form How mertia constant H 1S defined here? Deduce the equal area 
cntenon condihon 

SECTION C 
(a) What are the en tenon of good "addressmg mode""? DiScuss W!lh examples the d!fferent 

addressmg modes used man Intel 8085 microprocessor 

" (b) Eight nos of 8 bit data are stored m consecuhve memoty locahons. Develop programs in 
Assembly levellanguage to determme 

(i) the largest element m the block of data 

(u) the smallest element (value ~DOH) m the same block of data 

Give sUitable comments 

" (c) SiXteen nos of B bit data are stored m conseruhve memoty locahons Develop a program m 
Assembly language (Without resorhng to normal d!v!Sion rouhne) to determme the average 
value of the data Make proms10n to store the quohent m two conseruhve memoty locahons 
and the remamderin the next locahon Give proper comments 

" (a) What are the advantages of a "SW!tclnng Mode"" d c voltage gulator over a "Lmear Mode"" 
one Give the baS!c block d!agrams of the two types and explam their operahons What 1S the 
purpose of energy storage elements m "SW1 !clung Mode" one? 

(b) Explam the pnnciple of operahon of 

(i) 'S·P type fhp flop 

(u) D·type flip flop and 

(111) J-K type flip flop 

Give theu corresp ond!ng huth tables and their circUit diagrams 
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(c) What should be the 1deal charactenshcs of an op erahonal amplifier? N arne them D!Shngmsh 
between vutual ground and actual ground Define the term "Conunon mode reJechon raho" 
How W!ll you measure 1!? 

" (d) G1ve the c1rcmt d1agram of an "Uruty gam amplifier" usmg operahon amplifier DiScuss how 
W!th the help ofun1ty gam amplifiers sample and hold mcmt can be developed DiScuss W!th 
the help of a block diagram the funchon of a sample and hold amplifier used m the context of 
an AiD converter 

" (a) Draw the arcu1t d1agram of an "UP-DOWN" npple counter and explam 1ts operahon How 
W!th the help of four J-K flip flops and assoc1ated c1rcu1hy a "decade counter" can be 
obtamed DiScuss 1ts operahon 

" (b) DiScuss where the smus01dal osc1llators are used? For phase slnft osc1llator why three 
sechons of 'R -C' c1rcmts are cascaded Draw and explam a S!mpl e phase sh1ft osc1llator usmg 
three sechons of R-C c1rcu1t and a tranSiStor Denve the formula for the frequency of 
osc1llahon Make conunents on the tranSistor current gam DeSign the values of R-C to g1ve 
o sc1ll ah on of say near! y 1 kHz 

SEC'nON D 
(a) What 1S an IGBT? G1ve the cross sechon and the eqmvalent arcu1t for IGBT Make a 

comparahve assessment between a BJI MOSFET and an IGBT 

" (b) DiScuss W!th necessa!)' c1rcmt d1agram and wave form the pnnaple of operahon of a smgle 
phase full bndge mverter Obtam an express10n of1nstantaneous load current for a R-L load 
Name the different methods used for controlling the output voltage of mverters Explam 
bnefly the smuso1 dal pulse Width mo dulahon techru que 

" (c) Enumerate the bas1c d1fferences between a Tnac and thynstor Draw and explam V-I 

( ,, 
charactenshc of a Tnac Draw and explam a full w<Ne tnac phase control c1rcmt 

" What are the systems employed for generat10n of SSB ? Name them How does balanced 
modulator suppress the earner? Draw the arcu1t of a balanced modulator usmg PET and 
explam 11 DiScuss the filter method of S!de band suppress10n W!th the help of a block 
d1agram 

" (b) In a phase slnft SSB system, the phase sh1ft at the audio frequency of500 Hz 1S only 880 To 
what extent wdl tln s frequency be present 1n the lower S!de band? 

c 
(c) In a broadcast super heterodyne rece1ver h<Nmg no RF amplifier, the loaded Q of the antenna 

coupling c1rcmt (at the mput to a mmer) 1S 150 If the mtermediate frequency 1S 455kHz, 
calculate 

(1) the 1m age frequency and 1ts reJ ect10n rat1o at 1 0 00 kHz & 

(11) the 1mage frequency and 1ts reJeci!On rat1o at 20 MHz, 
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