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ELECTRICAL ENGINEERING

Paper—I
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Fach question is printed both in Hindi

in English. L 2
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specified in the Admission Certificale issued
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Section—A

1. (a) (i} The current

i(t) = 2t O=t<1l
=_2t+4 1<£¢t<2
=0 otherwise
is passed through a capact
0-5 farad. Find the expres r
the voltage across the c ST 1N
the time interval 1 =t < 5
(it} In the circuit give ow, A and

B are mutually led coils.
Determine coefﬁc@ of coupling K

betwecen them t the circuit is

in resonant& 5

m__4,

Jj10

(m) identical impedances of
© ohms are connccted In star

a 3-phase, 4-wire, 400 volts

a system. Express the current in

phase ‘a’ in phasor form. assuming
v as a reference phasor. 5
Lo P

(b} For the circuit shown in the figure,
assume [} = hg =100.

(1) Find if the silicon transistor is in
cut-off, saturation or in the active
region. 10
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HTSs—h

1. (F) ) =nq

i(t) =2t O<t<1
=-2t+4 1<t=<2
=0 37-g47

05 Tus % guiha @ Al 3
ITA 1<t <2 B AgifEm A ?lE;’
5

Ly
foe =15 F1d
2

(ii) dra fe&@ ofmer 4, A & %13@3

Fusforr 21 afiqer = ¢ feafa @ 2m
+ fau za% =g a3 K Fd i) 5
10 e K- B

oA 2
P8 j10

iZZILns ®1 "= uEage

w 3-%F, 4-d7, 400 ez
O ar Rl 98 A T BV,
%S ‘a’ H HTY

(iii)

o 0 faam ofmy &+ fau B = hpy =100 °FA
ol

(i) Ta wi T Tataws oo 2% 84, ugha H
a1 HiRT X H 2 10
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(ii) Find v,.
-10V

2V

IS e

L 2
{c} i) Explain differential c@ounding of

a d.c. machine.

(ii) Which type offc ounding is not
commonly S Why? Explain
with rele characteristics for a
motor avgenerator.

(d) fij Ex i the mathematical expres-
sS10Mns T statistical average, mean,
'B¥

ce and correlation coefficient
randomm variable.

fi‘ggxplain, using analytical expres-
sions, stationarity, time averages
and ergodicity.

} fi} Using Fourier transforms, find the
impulse response of the systemn
described by the cquation

ylt) + 3ylt) = x(f) + 3x(8)

where x is an input and y 1s an
outpiit.
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(i) v, ITq HL 5

3V

<o
()  fi) d.c. mmi=a & faadt wﬁ@e'??m 3,

T |
ﬁﬂ1%Hamzm3mﬁm<%£%%mmﬁnﬁqﬁ
HTN? FI? * Tomg arEfer

a7ty aToTT of 10

A

(x) (i) u©wH ‘ ¥ wifeghg sfiodg, A,
FEgrE-g TOnsh ual & fag

F1 TUHTY | 6
(i SRl hl H]E H  I=Idl, =Td

2@ (i) ER IS H TFm weh G

Yty + 3y(t) = x(t) + 3x(1)
g0 Fivia fiaem Y 2 argfean s =1
THiEw A x e R el y faoia 2 10
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(ti) Using =z transforms, obtain the
convolution sum cof two sequences,
Yyl = xy(n) = x5(n), where

X (=31 2 -1 0O 3}
X5 {n) = un)—uwun - 3)
uirt} is a unit step sequence.

(b} The figure below shows a divide-8y-!
counter.

(y) Find N Assume initialfv: of

(i) Repeat Part (i, if i % O, =1,
QO =0 and Q, =1 10

G5

S 0 Ql ;11

M Ck l
“LP‘* 5 (_.)r)l

eries motor is powered
chopper. The armature
tance is R, =0-03 ohm and

@ ield resistance Ky =0-05ohm.
¢ back e.m.f. constant of the
*notor is K, =15-27 mV/A-rad/s.
The average arimature current
i, =450 A. The armature current
15 continuous and has negligible
ripple. If the duty cycle of the
chopper is 75%, determine—

1. the input power from the source;
2. the equivalent input resistance

of chopper drive;

3. the motor speed.
C-DTN-IJ-FFA /40 O




(ii) zET-AU =] HEE U A1 STEERH FT HaoH S1E,
yln) = x;(n) = x5 {n), 98 =, &
x{nj=41 2 -1 O 3}
x5 () = uin) — w(n —3)
u(n) UF THF T 3TIFT T O
(@|) ﬁmﬁaﬁ@m%%fv—ﬂﬂ—ﬁmm:
(i) N @1a S| SR °HE Qq = 1,

IR Q, =0 F!
(i) W (i) = =Ed, afz gnfees Wq)
Q] _O 3:[7_"‘ QQ —1 gi

r Ci & Ck

Y O K -
Clock [" 2 O 3 1 o O
L 2

L

1) ) s d.c.( Hl UF d.c. Iautaz

LEl M R = mianwg
Rg 03 chm 2, 3T == wfaog

R 05 ohm 21 #rEm =1 faieh

fae ate = foyme K, =15-27 mV/
-rad/s 21 309d AT=E 91U [, =450 A

2| 3N g "5aad ] =07 3us wvg FHiden 2

afe smaufim =1 @ =% 759% 23, 91 74
T

1. WA @ s=mia wfE;

2. STRE ITed & doR SA-any gtad;

3, " F =T | 10

C-DTN—J-FFA/40 7 [ P.T.O.



fit) Give the circuit of a single-phase
half-bridge inverter. Draw the load
current waveform for a highly

inductive load. Explain the purpose
of the feedback diodes.

3. {a}) Construct circuits using diodes whi
exhibit terminal characteristics s

10

shown in Part (ij and Part (i) g
fipure below. Assume diodes to @ . 20

AT

—V, /
>V
s
O A
Part (i} K Part (ii)
(b} (1) Expla@ e phenomenon of

huny a synchronous machine.

(i)

A -phase, star-connected
@ ator is rated at 1600 kVA,

. kV. The effective armature
resistance and synchronous
reactance  are 1-5 ohms and
30 ohms per phase respectively.
Find the regulation for a load of

1280 kKW at rated voltage and 0O-8
lagging power factor.

fc/] A plane wave in free space (z=<0) is
incident normally on a large block of
material with ¢, =12, n, =3 and o =0

C-DTN-J-FFA/40 8
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(ii) THA-FA Ad-Aq FdOH w1 Uiy 2 T
uifures ot & foru & wra qured did |
AEaT e &1 wI9eE  usTd
3. () Tl &1 w1 w5 faw & 9w ) 30T 9 i) °

feam mu 2fiae arlyeegon = fege arsy g
h) T=ET R4 ETIET SRt 3TTEE] 919 o |

AT ri O
QO
/ i ¢

YT (i)

(i}

(@) (i)g@%@@mﬁmah
gy | ®

(ii) T .bv am-dEtad efeeraeT

;@ A, 135 kV 9T [{aifE 21 gy

x Uy AW geaaTieish gfadard #H91:
.5 ochms 99 %3 9 30 ohms 9fd &5
2) fAyifa =eza 3 0-8 % demdft z1f3k

IWF 9 UH 1280 kW Wi * fow fama
$ a F

(1) g =i H U@ JHad aut (z < 0) e gared
% UH &8 sk W AfNerrmaq wafaa @t R,
fEshle, =12, u, =3 @AM o =08 AT I F

10

O

10

10
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which occupies =z =>0. If the incident
electric field is

E =30cos(wt —~z)ja,, V/m
determine——
{j the standing wave ratio;
(tz) the reflected magnetic field.

g =41 =107 H/m] 50
4. {a) ) For the circuit shown W,
determine thhe numerical vAlG I
using nodal analvsis. 12
/\f_') Q @ L 2
/\;il N2
|
05 0 4
oS 2 < (Olav
2v
(it} o1 mtwork shown below, write
1 5 cguations In vector-matrix
Wior the loop currents z; and i,
H] Jl:l If}h
¢ /\/ SR , NERE
L.'_?; [l
..'
4 a}C) > D 7R3
i< ’ 5
Agsune mutual inductances

between coils L, & L3 and coils
L, & L; as M35 and M,y
respectively.

C-DTN-J-FFA /40 10




SAftRa &l B oz 2 0. #fg stufad faga &=
E =30cos(wt-za, V/m 2, o §Td hi—

(i} ST GO 7T,
(ii) Tuafdd grEFHa &7 |

(Mg =4m x10"7 H/m]
4. (&) () 3 TEe 9w & e ) @

Ny Hyesu 9 I F:i

F EITTHFH
<
Noa

TN o

iy = feama STA H ) 9 i, oF "I
* fog 1 whl digw-a7=gg w9 H
%ﬁ|¥

%/ Ly Lo
g2 (0=
L 4 -
L;

s Fosfaal L, a1 L, & &= 3w L, a1

Ly & &4 3171-9 W& T A M, 5 a=:
M,y HH I 8
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(bj {ij How are choppers classified, based
on direction of current and voltage?
Indicate with v, -i; diagrams. 3

(i) For a step-down chopper, derive an
expression for peak-to-peak ripple
current in terms of supply volta
V., output voltage V,, frequenc

operation and inductance. : 12

{c) il An AM wave O
15[1+ 0 4cos2m103 Hr10°%¢

1s to be detected linear diode

detector.

1. Find the onstant, T.

2. Find alue of K, 1if the

r lased is 100 pF. 3
{ii) An / nal defined as

, Acoslw t+kff

—

m(t) dtj

pphed to a high-pass RC filter,

where RC <t for w representing the
()

M frequency band. Show if an

envelope detector after the filter can

demodulate the FM signal. 12

C-DTN-J-FFA/40 12




(@) () Feew 7T uma i e & snuar 9 s=guiaEt
&1 Gl wH BT 27 v, -, @A o
FamamT) 8

(i} U&F Aq9rt Iraatam ° fa-g-firee

V., i awear v, wmrem smafa 4

TR F T2 H ST o | bz
(7))  fi) U AM ¢
15[1+O-4c052n103t]- oS 0°¢
F Um W STIIE d ; Ta T

ST 2 \
1. & fera=s
2. R & HM L, OE AT Hunia
100 p % 8
(ii) " FIPIha, =i
r t
; a th—= A, cos[ M.t + kf.[ i) dt]
2, W UF I™ JAEFM-TEE RC
fEeel 1 ormal =ran g, T5ad RrC {*\'}-, W
(6}
FM (=92 &) Sam@ar 81 Fa97¢, =291 U6

GHeY Tggs, et & @@, FM Hha &l
ffatgfa =1 a2 12
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Section—B

5. f(a) () Sketch the function

iy =ufn+4)-uln)

and express it as a sum of shif
unit impulses. wn) is a unit

sequernce,
(it} A series RC circuit wi =1 £,
C=1F 15 excited input

r(f) = e“ztu[t}. Obtai €expression
for voltage acro capacitance

in time domain, Jusihg the impulse

response of tem.
{iti) Determi lace transform of the
functi (ffshown below.
%ﬁ)’l‘
2 2Fr-————-- ;
. 0 1 32—

)  Realize a half-adder circuit using only
NOR gates.

fc) With a neat circuit diagram, explain the
operation of a 180° variable half-wave
rectifier along with its gate trigger
circuit.

C-DTN-J-FFA/40 14
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EHrs—E

5. () () %<
fn) = un + 4} — un)
F [T @98 iR 390 WA=aikd uEs
I & FIE H Al AH HL u{n) TE$

91 IIHA B O

(ii) TF =oft RC gfigy, fyad RG’Z,

C=1F, 3018 r(t) = e 2t u(t) 21
T AT giafawar s , HHTRH
+ UL Aleedl & HTH %ﬁm
F |

(tii)

(= NOR 72 =1 9T &3 s 3714 -k
S o 1 UTH =i |

(M) W gigy = 9 T 180Q° =t Iyd-gim
IREN® F gHe @ 39 2 fo aftuy =
IEaT ¥ gHHTd !

15

15
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(d) (i) Define the foilowing : 2x5=10

Skin depth ; Intrinsic impedance ;
Phase wvelocity ; Group velocity g
Surface impedance.

(ti) In a medium

E =16 9 sin2 x10%t - 2x)a,

Determine the skin dept O
1077
<

En =
6. (a) frj A Bridge-T r 1s made up of
four cap : each having
a value farad. Determine y
pararm of this network,
AsSL = that this Bridge-T
e can be treated as parallel

t tinection of two two-port
@1

rorks.
itje For the mnetwork shown below,
determine R; which will receive
Maximuin power.

7
- F/m
367 J

-
|
|
|
L

I

4 : NS A

A D KRr
r—— \[ NP4
1014, L

15 vi() G‘ 10 A §+

C-DTN-J-FFA/40O 16
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(2 ) T S afegm 2 2x5=10
9= TROS ; A9 giaenen ; s 9T
g A, Wag ")

=T TS 19 Hid

fii) U@ Temm A
E =16e 9% 5in2x10%t -2x)a, V /m@

D
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(b} {y An n-p-n silicon transistor is used
in a common-collector circuit as

shown 1in the figure below. The
circuit component values are
Ve =30V, R, =1K, R =R, =5K.
If 3 =44, find the quiescent point 12

Sl C)O

@0

Rz%SK R.=1K

? Voc=30V

fiij Thre 1Idgntical cascaded stages

hayw, % overall upper 3-dB

fr cficy of 20 kHz and a lower

d requency of 20 Hz. What are

@and f g of each stage? Assume
n-imnteraciing stages. 8

4
(c Explain how a separately excited

d.c. generator and a d.c. shunt
generator be operated below the
knee of its magnetization curve. 10

(if) A series motor has an armature
resistance of OY ohm and field
resistance of 0-3 ohm. It takes a
current of 15 A from a 200 V supply
and runs at 800 r.p.m. Find the

C-DTN-J-FFA /40 18




(@) (i) faz O @ 1gEr v OTe-whoiadel afigy
B % n-p-n fGfdsa et wfEa 2
gfge-argyal & @R 2—

ufzg B =44 B, °@ T &g 3@ U 2
TVCC=3'OV &

(ii) <= HFEATHAT H G@=O FHAd
3-dB 20 kHz & 2 3 Fach

3 20 Hz Y 21 81 U 37961
3@ R f,; BT qEEAI W

( (] THF guFd: Iafsa d.e. T 3 w= d.c.
vz sif i = FH T=HA T ok ged & =

$ geterd o st 8, eHgd | 10

(ii) T A0t Oz ¥ =) wfedg 0-7 ohm 2
afrr &3 afgdy 0-3 ohm 81 a8 15 A &l
g 200V % U™ H Adr g 31
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speed at which it will run, when
connected in series with a 5-ohm
resistance and taking the same
current at the same supply voltage. 10

7. {(aq) (i) Design a combinational logic circuit
which produces an output equal
17 1f the input variables have m@ge
1’s in the sequence than 0O’
output is zero otherwise. Degd
circuit for three wariable(linputs.
Praw the realization.

*
{it} The waveforms shown@he figure
below are apphed

1. positive gercd SR
flip-flop:
2. master-s & flip-flop.

Draw the wavelforms in each

case. 10
Clock ' a ‘

F— -

10

{y Diastinguish between voltage-
controlled pPOWCT devices and
current-controlled power devices
with examples. 6

fir) What are the characteristic features
of a GTO in relation to a thyristor? &

C-DTN—-J-FFA/40 20




800 r.p.m. 9 goddl 21 919 3@ 5 ohm
¥ ufedy & Ty aef & gy S & 3R 98
T 23 sgEw ad uw, = owEE 4,
oot Aeza oft a8 B, Sar g, 99 39l
ard fadt Bri? 10

7. (F) (i) U g% ab oy w1 fesmea w6l
‘17 & UE W seE Al ©, 3iA
%rﬁ%ﬁa?g%nﬁls O’s <h |

&(@) (i) dreem-Tritra wRe AhwEl @ uma-frafia
wifes gfeeat & <= 3qreTer I 9g =E 6

(ii) emEfEet % wraw # GTO #ht hremsiots
fasaard = &7 8

C-DTN-J-FFA/40 21 [ P.T.O.



{iit) Distinguish between the minimum
current required to turn-on a
thyristor and the minimum current
to keep the thyristor in conduction.
Explain with reference to the static
characteristics of a thyristor.

{cl (1) Explain sensitivity, selectivi
fidelity and tracking in s -
heterodyne receiver with t
diagram.

(it) What is tracking err%’super—
hetercdyne receivgr oW is
receiver aligned Q’ieve three-
point tracking? @

(itt) Bring out t B spectrum with

cify =cos2nl1 5000t

8. (o) ] Ay signal x(8} =1 +cosl10O0nr 1s
ampled with sampling interval of
002 secona. Can the original signal
be recovered {rom these samples?
(itj Find z transtorm of the function

fir)=a” cos(%—?}u{n)

Sketch its RoC.

C-DTN—-J-FFA/40 22




(iii) AR +) Ie] FH & O AavEE LIad
Y d ¥R & 9w B W@ & g
IMETTH AdH UTI—34 SH1 & &= g
Fard | g3 & Afas arivaaon & g

o |HHTY | 3)
(M) (i) HIE=sEa Ihandl #, 9| g @
= = g9z 6
FaIRd ; FUEEET ; 9gEaal ; |
.
(if) guigisrga o7fbord # F1 R7?
dra-farg srgada 9w fora srfarme

T A FH @ 6
(ifi} HWighid dohd
mi(t) = co 500t +cos2nt3000¢
3

=~ cos2n1S000t &+ I =+
sSs FATY | 8

8. (%) (i) E&? x(t) = 1 +cos100nt = ufa=fza

foon T 2, 0-02 Y%= & wid=ad 3aad
) aTd, T g "@&a S 3 ufaewn @ U
| 9T ST d@ehdl 21 5

$ (ii} = &1 1z FIT=K A9 FHL

- ni
fin)=a Cos(—z—Ju[n)
TEF RoC &1 t@ait=d sy 8
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{ti1} Determine Fourier transform of the
function 7)) =e %Y. Sketch its

magnitude spectrum. Assume a > O. 7

(b} (i} A single-phase, 50 Hz, 1200/120 V
transformer gave the following
results of open-circuit test wit
high-voltage winding
circuited—applied voltage
current 16 A, power input
Find magnetizing and

(i1} The power input to ; pole
induction motg Gnning at
1442 r.p.m. is 6% Find the total
mechanical p% developed and
the rotor c loss per phase, if
the total rvloss 1s 1 kW, 12

%aracteristic impedance
nsmission line? Write

xpression of  characteristic

t

i@dance of lossless line and
cl: rtionliess line in terms of the
ptimary constants R, L, GG, C of the
transmission  line. What 1is the

{c} (ij What

relation between characteristic
impedance and mmput umpedance of
a matched line? 8

(ii) Explain the use of quarter-wave
transformer for transmission line
matching. 6

C-DTN—-J-FFA/40 24




(iii) w1 f(t) = e 41 o1 HA IR 7@ F
TS I WEEH HT @i G a > 0
A= | 7

(@) (i) TH THaA-%s, 50 Hz, 1200/120V
e gfonfos gen-duteay e 1§ fae

qftoms 3 2, afe = -Siced s
ofgfia 8 -
TNE B Jeedt 120 V, w16
=i wifte 400 W

8
12
(M) N sfsrenarfors ufgsnar @ 27
g fawauds omzA & fog
1 gforr gfa=ren F =OseRl 1 GELo
F wetys & R, L, G, C 5 9ol
ferd) vfaglea erza & fow srfiremafors
TTqaTeT | 3TTH Ao & |9 R Ty
$ 77 8
(iij U1 oE Afaded & fau wguis 9u
Tionfig &% AT W gaw) 6
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(iit) A lossless transmission line having
characteristic impedance of 500 O
is connected to a load Z;.
Determine the reflection coefficient
and transmission coefficient.

O

@ .
4

(%
or

C-DTN-J-FFA/40 26




(iiti) 500 ohms &1 ycTeiors wtaargr el
AT WA 139 | eIg 2, D Sia!
TE ¥ wreda U | G T 9 RLL 6

C-DTN-J-FFA/40 27 JS5—800
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T3 -9a4—1
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-G

TeRF g9 fa=it 5?775?1?3?777{1113'??&3! ¢

Tyl & IO 2HT AnEm 4 foa o ﬁm-@*fj
HTTe HET-94 4 fFEIr o 2, Hieqq i I8
3IgE IN-GEIF #F FA-JL fafy Tamr o

ST iE 379 [T

Hiqard &) Geht gt H @ ycds
AUZ ° HHW-PT UF T I el 7 5 ®

g TGEET 1

& forr f7ra 37F U F 317 9 fRo qu g

HIHYEF F, Al T FFEET FT JEH FI aer
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SECTION—A

1. (a) Determine the transfer function of the network

shown in Fig. : 20
Rl R2
+ o MWW A © —

e O

(b) A 50-Hz, three-phase tr 1on line is 250 km
long. It has a total series.i ce of (35 +j140) Q
and a shunt admitt 930 x 107° £90° 5. It
delivers 40 M 0 kV with -9 power factor

lagging. Findgt oltage at the sending end by
the nominal - proximation. 20
(¢) The inst n OUT FFH of 8085 is stored from

m Yocation 4048 H. The opcode for OUT

ction 1s D3H. Draw and explain the timing

am for the execution of this instruction giving
imings for signals like ALE, Address lines, data
lines and memory. 20

2. (a) (1) By giving suitable example explain clearly

the difference between accuracy and precision.

2 {(Contd.)




He—'F
1. (ﬁ)%ﬁﬁﬁa@qﬁqawwmwmﬁ:
20

R R

1 2

+ o — W W L OJ“@
V. - C C, ‘vo

1 1

we Hoft ufdarer (3 Q& 3fY vie gdegal
930 x 107% £90° Fg, 0-9 F JT=rHY Tl
LAIE A 9T 40 MW T B st
n g-aeeT Joror fErY ¥ rezdl S HL

*k 20
an g 5% OUT FFH, 4048 H ¥fa = ps |

SET A7 SEr 21 sues OUT sERw & ferm

P 2| ot 3 Faedaaa, 98 & ALE, 9a1

AreY . oo @red 7 wia R, W g o FERT

$ 3 Proqrem & fou auusEd AR w1 @Y 9 qHe |
20

==
(@) 50-Hz, TF-H HEIO1 ?bCBBmW g | ZEE
1640)

2. (&) (1) mmmwﬁmaqﬁw%
v Tosed. dT gEFE |
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(11) A power transformer was tested to determine

losses and efficiency. The Input power was
measured as 3650 W and the delivered output
power was 3385 W, with each reading in
doubt by + 10 W. Calculate the percent

uncertainty in the losses of the trans r

and the percentage uncertaimg e

efticiency of the transformer, as med
by the difference in input and o power

rcadings. ¢ 8+12=20
(b) (i) List the merits and de it outdoor SFﬁ
circuit breakers.

(1) Draw a simple onQ agram of a generator
breaker usin reaker connecting the
generator IV bus through a main
transforr@ 15+5=20

(¢) AS50H=z 1+nerator 1s rated 500 MVA, 22 kV.
ltis Y ected and solidly grounded and is

OpeRatimg at rated voltage at no load. It is

nnected from rest of the system. Its reactances

e X" =X =015 and X, = 0-05 per unit. Find

(a) the ratio of the subtransient line current for a

single line-to-ground fault to the subtransient line

current tor a symmetrical three-phase fault, and

(Contd.)




(i) 'O 7 qEmay & fAfdga 53 & oo o
gifd STERET &1 gaam g mamy 37 @
IEOiE B + 10 WD ges & g, Fraw afe
3650 W AT 72 &ftr gaifra e
3385 W2 | IfAfaaar &1 wfawe saen <
# gl ¥ 3 aEHT & geer §
fraw sh fota wifa oremiet & 3
EES

(@) (i) TH 1 SFﬁrﬁ%qu = B
g A gl 91
(ii)y 9= & Baes UFd drs 3RS

“id—SF, FIA gL SACTH A,
RS , EHV 39 § Sgd g0 1
15+5=20

(M TH 50 500 MVA, 22 kV X FrgifR@
g " g 3T .gmmE s-gvaiea 8 IR

77 g deear ax gafea 21 3@

F o & I w feur 3 39 yfdug 2
"= X, =015 X, = 0059 g1
FU : () THA @37 9 -9 F gECSA-C A3
g7 HT, HHG 3 S W & R F1 gegiigee
ATEA g7 9T FAE, (F) AH @ TG W W
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o

(b) inductive reactance in ochms to be inserted in
the neutral connection of the generator to limit the
subtransient line current for a single line-to-ground

fault to that for a 3-phase fault. 10+18=20

3. (a) Determine the stability of the closed- stem
whose transfer function is given ao

10

T(s)= ) 20
(s) ss+254+353+6‘255+3

(b) Explain briefly what is thelswihg equation and use
dynamics of angular
the equation for a
constant H 1n s
with input

with time to formulate

nous generator of inertia
run by a mechanical turbine
o in p.u. to deliver electrical

power P (1 to the electrical network at f Hz
in term’Fwer angle 3 in radians measured from
rota@r ference of generator g-axis.

o ndicate briefly how the solution of the swing
ation can be obtained by point by point (steps

of a distance relay for the protection of
transmission lines and give the main
applications of offset Mho relay.

$ f time) method of calculation. 20
$ ) (1) Draw the Mho and Offset Mho characteristics

6 {Contd))
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Wﬁﬁﬁﬂﬂ%?‘(ﬁ‘ﬁﬁﬂ'ﬁohmsﬁ, g
TR FECIRG-< A3 gRT UHS og-FH1- -2 FI
Facifoare orgd g1 |/, 3 %9 &, F9a d@ifaa
Bl W 10+10=

3. (%) €9 U9 GUTR & TATRACE # AT HL
waq A Rar w2 O

10 2
T(s) = ) 20
(s) s® +2s* +3s® + 652 %

(&) d@or gfiEr w1 g g9 T &ofg
iy, ¥9a @ gy F Y JOANT HLER TH
Jeastfers St & gIEE HU | A=A
FT Wecd feuTs S IR | | - R IO

¥ 9oar g, wEg P pu ® 2B 3R
aga e H AYd IROuSE #Of Hz 9%
< B 8 Rzz=w #), sF= 3 q-aw

% g2 o oft & MO mMar 2
j&T d§ Fary kb dEer gHiEHI w7 5 HihoA
g X =g (@wg @ ol ®) R § 9 9o«
forar <1 T 2 20
(M () T ARA & §En & Bl & w g A
% Mho 31X Mho ATFaT A F1 &=
M Mho AT RS &1 geg qyam T
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(i1)

A 3 phase, 2 pole, 11 kV, 10,000 kVA
alternator has neutral earthed through a

resistance of 7 ohms. The machine has current

balance protection which operates upo t
of balance current that exceed 20% 1
load. Determine % of winding ted
against earth fault. Exclude th tance

of generator winding for calcu

@ ® 10+10=20

4. (a) Explain how the followi G’stments are made
in a single phase in

(i)
(i1)
(iii)
(iv)

&

d{ pe energy meter :
Lag adjust

Adjust r friction compensation
Creci%

ad compensation
Temperature compensation. 20

With a neat sketch, show the block diagram
of a PCM transmitter and receiver, clearly
indicating the various parts. What are the
different types of quantizers ? Give a sketch
of the two types of uniform quantizers. How

will you reduce quantization error ?

8 (Conid.)
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(il) T 399, 2 9, 11 kV, 10,000 kVA 3ffeeTATX
# 7 ohm & Wiy & «-wufdha =gga e
ST 2w W uTq wqfea "@ier A O
B gl g 2 swgl e 9 oS o

g B A 20% e 21 HwsA! F a8
W FT o gRiEa 2 ey # ke

wgell & wioara &1 gfawa e o
3+10=20
4. (F) TEA B IO A FA fr gATe

#2 R omy ¥ e Q

(i) Yoot FHARSA @‘

(i) gsfor \mﬂw

(iii) faadu

(V) gﬁ.g%mn 20

() g YeRm #F @y PCM Ifm 1 st
:P F7 siE aE 2 T I ffag «wm

N wred: giw BY ) RRE @ $ T

$ w1 2 7 @ Wi & cHEHE g w0
Tanfera @11 mardiEw qfe F AW FE RE
=T ?

WO
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(1) Bandwidth of an input signal to the PCM is
restricted to 4 kHz. Input signal varies in
amplitude from 3-8 V to +3-8 V. It has an
average power of 30 mW. Required signalto

noise ratio is 20 dB. The PCM mo

produces binary output. Assumm@
quantization, find number of bm@n d per

sample. 12+8=20
(¢} (i) Sixteen bytes of data ¢d 1n memory
locations 7000 H t . Copy the data
to locations AQQ 0 H such that the byte
at 7000 H i pred at AOOF H, the byte at
7001 H ;4 red at AOOE H and so on.
(11} De e flags of 8085 microprocessor.

@ 10+10=20

¢  SECTION—B

5. @With the help of a block diagram explain the
principle of working of a digital storage
oscilloscope. Discuss advantages of this

oscilloscope over analog oscilloscope. 20

10 (Contd.)




(i) PCM ® us fawr ¥a ot ¥ OsR 4 kHz

™ @

qr @iftg 81 B39 a9 &1 3mam 3-8 VA
+3-8 Va& Feodl 2 1 TP 30 mW &1 30\
giffd 21 ITaggs @9 W @ I A
20 dB 2| PCM Higaes festar fatw

o 12+8=20
qIeg 913¢ &1 &d 700%@/0% H i
=t ¥ owufaa 2 U AOQOF
g A000 H w1 & 7000 H 9T #
qET FT Hw< 8, 7001 H X

a%aﬁz?b AQCE HUY 8 3T & &)
3T |

(i1) 8 F HEI HT guq FHA |

S . 10+10=20
HE—'

i @ Y A ¥, TH AT FIUA QIR
3 7 3 rgia ) gusd 1 39 JoHeE @,
FET AT B gwed, v W) RFEwm w530
20
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(b) (1) Give two reasons for using c.t.s. for over-

current protection in ac medium voltage

distribution and subtransmission of power
systems. Explain the term ‘Plug Setting’
define ‘Plug Setting Multiplier’ (P.S.

draw a typical time of operation t {i
versus P.S .M. characteristic nverse
Definite Minimum Time L3¢ (IDMTL)

£ P.% . ..
overcurrent relay showihg ifs speciality.

(1) Draw the c.t.s., Qand ground fault
nection diagram at a

overcurrent rﬁn
substation fér inimum number of relays

to cate I types of fault on a 3-phase
ove @I&. What modification is necessary
t information about the type of fault ?

i11) a radial 3 phase 11 kV, 50 Hz line ABCD

%ed at A only, a relay at substation C clears

the 3-phase 200 MVA fault close to C in

$ section CD of very short length in 0-1 sec.
$ Find the P.S., P.S.M. and the Time Setting
Multiplier (T.S.M.) of the IDMTL overcurrent

relay at substation B connected via 400/5 amp

12 {Contd.)




S

@) (i) O AR B IUEETT 3 ac W ATt Row
¥ sfyura e 3 R c.ts. B Wi w3
F o FTOU FARN | Ug A Fed s’ (P.S)

FT GHAT, I FEATIA Tow’ (P.S.M.)
fwmen g1 T wTEs 9= g5
¥) g faomwm =g ~gFaw @97
(IDMTL) afaama et & P.S.M.

L 4
Gi) = o= i Brod qiy ®

aﬁm’fa?rga‘ﬂmﬁr%@ R #1 =gAad
T

qem & ol o c.t.s., B 3T
-3 Ha FT ARG @iy |

S % o3 & R Fr=a sy
3““”*.‘.

(iii) q@s % 11 kV, 50 Hz @159 ABCD,

£ AT wfig 8 = fa 3eedes

X A E W, 9g ST dars ar 9iiee]
$ CD 9T ‘C’® W& 3% 200 MVA 1

0-1 sec ¥ g¢T@ 81 PS., PS.M. 3T @91

$ saEaTT TOF (T.S.M.) IDMTL &, sferema
o 3yeRs B F @ ¢ 1 IDMTL arfaara

RS guederw B 9 3T & A 400/5 amp
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c.t.s. to provide a discrimination time of

0-5 seconds. The nomograph of the relay for
TSM = 1-0 is as follows :

t (in secs) : 316 3 24 22
P.S.M. - 13 10 16
Justify the discrimination time of 0@: nds

based on a 5 cycle breaker.
For choosing P.S., P.S.M. uld be as close
9+4+7=20

nd disadvantages
ared to PCM ? With
ention the various noises

to 20 as possible.

(c) (i) What are the adv
of delta modulati
the help of sk

Ita modulation. How will
these noises ?

(11) A sj e of frequency f and amplitude
i plied to a delta modulator of step size
ow that the slope overload distortion will
&oﬁcur if
Am ~ _____é_
$ 2nf T,
$ where T, is sampling period. What is the

maximum power that may be transmitted
without slope overload distortion ?
10+10=20
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c.t.s. AT wHg 0-5 FHU8 B LW FA D
& RS =1 9@n wd, TSM =105 {9,
9 Ry sgaw 2

t (in secs) : 316 3 24 22
P.S.M. 13 10 16 Z@
0-5 &Fvs & = g R 5

F g g7 IfEE o 01

PS.,PS.M. & 7 20 % t@%ﬁa——n Sl

B, 9T e | O 9+4+7=20

M

(11)

Aa’r%%'—atrrsﬁatmmmw%n
fomm & o aftae fasgoy 8 ol

A > A
$ 2nf, T,

$ frad T, gfaaa & 81 e siferame fawa
F T fha sftean vl g=wha sl ?
10+10=20
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6. (a) Consider the system shown in Fig. 6(a) where the

damping ratio £ = 0-6 and the natural frequency
w = 5 rad/sec. Obtain the values of rise time t

r’
peak time t_, maximum overshoot M and settling
time t. for the 2% criterion when the system 4

subjected to a unit-step input. 0

R{s) W} C(s) O
s(s + 28 @) O
2

Fig. 6(3)

(b) (i) Write a segment * Assembly language
program to e ¢ instruction NOP 1000
times.

(i) In /O @UO mode of 8085, how many

maxd nput devices and maximum output
de@ can be connected ? What will be their
ddresses ?

hich flags are set or reset by the following

instructions ?

$ (a) INX B

(b) CALL < address >
(c¢) MOV A B 8+6+6=20
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6. (F) A 6 () ¥ Red gyt wx = w1 a9
FAETA IAA & = 0-6 T &HIEF Mg @, =5
rad/sec%lZ%%ﬁW%%ﬁGﬁﬁfmt ELSES

aﬁwaﬁmwt\d ﬁ?ﬁummﬂt

a‘ammaﬁ‘ & gl TR uee T P

2

R(s) ? C(s) O

&) (O

s(s + 2§ W) O
<&
7 6 (% @»

NOP 1000 91X FH] FEHead FIA

& Fr &, 8 ST 9RH & EUS
Eﬁf%@ﬁlé

(i) 80 YO B ® fat afesran
g et sfteeaw Prfe gieaa

N

$l

ST S TEAT & ? 39 g9a F1 BN 7

e see @ e #Si & wEmeE A g
waq g Ser 8 7

(a) INX B
(b) CALL <ar >
(c) MOV A, B 8+6+6=20

17 (Contd.)




(c) Give the block diagram to recover baseband signal
from a BPSK signali. Also plot the power spectral
density of BPSK signal. From that plot, show that
minimum bandwidth of BPSK signal is equal to

twice of the highest frequency contai 1
baseband signal. Mention one major dr@ kof
20

BPSK receiver.
7. (a) (1) How is the differential output tg;en from an
inductive transducer ? e advantages

when inductive transduger$ are used in push-

pull configuratio
(i1) A LVDT has {put of 6 V rms when the

eter with 100 scale divisions is

10 0
mt read the output. Two tenths of a

ion can be estimated with ease.
[%termine the resolution of the voltmeter The

above arrangement is used in a pressure

$ transducer for measuring the deflection of a
$ diaphragm. The diaphragm is deflected by
05 x 10 ° m, by a pressure of 1000 N/m*.

Determine the sensitivity and resolution of
this instrument. 8+12=20
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(1) BPSK d@&a & amux §3 §Had # YT YT FIA
FT =i A 1| BPSK §aha & wiled TFgH
ueq &1 ot e & | 39 o ¥ Rew f& BPSK
@ 1 7gan 3 AerE, wEr I3 qR A
arehl Ieaew sngfar @ gt 8 BPSK
N TF gHE wHl sqd |

7. (&) (1) wﬁrﬁ@a‘m—sqa'{ﬁ% ﬁﬂ—'g'&wﬁq%ﬂ

o o 7 o 9T Eﬁ'[?ﬂ'ﬁ’-

ﬁwrﬂﬁuﬁrﬁﬁ% 2 99 3P o
FOT 8, THAT |

(ii) @™ LVDT 6 V rms 2 9§ feam=
0-4 x 21 ¥ AIGGHA W TS

a’\?@*m' Ia FX 1 100 THE SO AT
@Vaﬁwﬁaﬁvﬁq@%ﬁuﬁﬁﬁ%i
T THS AT WL d AR B Hhd B |
$ ArecHeT =1 Baea A FR | FIL gaeE

%1, SETHE @1 fagm A & B, 99 EsgER

$ ¥ el W &1 1000 N/m? & @/ TR, STHHH

0-5 x 107 m f3&ifag s 81 =& =owy &
gutfeat 7 fage W@ w1 8+12=20
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(b) An 8085 processor based interrupt system requires
handling of 1! interrupting devices, excluding
TRAP interrupt. Show schematically how this can

be achieved. Indicate any one interrupt vect
address.

(c) (1) A (6, 3) linear block code have the fi g

parity-check matrix H : O

1 01 1 0O 4
H=[0 1 1 0
1 1 1 .
Determine &erator matrix G and

(11) code wo e data bit 101.

h illustrating a convolutional

(i) Give a ba.%
enco% k=3,k=1and n = 2. What
Y

aregt antages and disadvantages over
blmodes ? 12+8=20

L 4
8. (a) @er the state equation :
$ X, (1) _ O I X, (t) N 0 (1)
$ X, (1) -2 -3 X, (1) 1 '

Find the state vector X(t) for t = 0 when the input

r(t) 1s a unit step input. 20
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(@) TH 8085 wyifErA WX anenfd  AEIIR GOAT T,
TRAP sfgxm= & e, 11 sfacatya giwaar #1
sfRaEoT FON AE 2| w8 $Y I I FHAl 2,
qFTuTeREd: e | #g off T faeEe afew o
ghaa &3

a () T (6,3)F W@ iE hrg 7

SUEJ:E"H%:

NI
Y S

n=2aA GEATT HIA P
THT gEIR | &P FISl B
Jg@ o9 g sifagl | 8 7

12+8=20
o
8. c@m FgfFor o e w1
$ (0 | 0 1l x . 0 -
$ X,(1) 2 =31 x,(0) 1 :
zam a@fgm X@), t > 0% R, s FL, 9« Sraw
r(t) el 9T a9 8 20
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(b) A 50-Hz generator is rated 500 MVA, 20 kV, with

{c)

X" = 0-20 per unit. It supplies a purely resistive
load of 400 MW at 20 kV. The load is connected
directly across the terminals of the generator. If
all three phases of the load are short-circui
simultaneously, find the initial symmetrical cafre

in the generator (RMS value) in per unit @u se
of 500 MVA, 20 kV. 20

Draw the block diagram of a micr ocgssor based
distance relay for protection of ission line.

&




(@) us 50-Hz s, x;=o-20qﬁ?f gz & 4y,
500 MVA, 20 kV 7T f1gifia 81 98 718 &9 @
400 MW & yfadig o', 20 kV 9¢ 9GS Hdl 8 |
s, witas & efiaat o @ig, o1 @ gl |18
& W Ay gdq g9 B o E ol
o yiPas guda g (RMS A7), 50

20 kV & g 9, UiA AT W F 20
() TELOT ARA B e & forl \ TR
& i &1 =fF IR« Iéﬁ_%’tc 20
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Serial No. [ ] [ C—DTN-J-FFB ]

EE GRS IR RS
WIA-95—I1
[HW <iki m:rz}J | & N300

S a1
ﬁam@?ﬁaﬁ?aﬁaﬁa}% ; ! qo=y

g¥ Ifda [Ffdse
g3a97-v7 g¥ Jfe
f&dt gremm &
fear srar
WW@S sifrard &1 st geaT H
g wc & #H-G-FH TH T FIHC
ﬁmwzﬁmﬁﬁw;
8l T I9gFT bS] FT TIT HHIQ
Sa7r P #fTy

I gegar & gualaa snf & 59 aw
HgYUT T FBT TGT 8N

gt gt F Ad garT F
gyl F godw g7 F [ ymeifegd Iw,
gaeag 9w #F g 7 few ww &y

Note : English version of the Instructions is printed on the
Jront cover of this question paper.
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