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OUESTION PAPER SPECIFIC INSTRUCTIONS

There are EIGHT questions divided in Two Sectwns and prmled bothlin HINDI and in ENGLISH.
Candidate has to attempt FIVE questions in ali,

Question Nos. 1 and § are compulsory and out of the remaining, THREE questions are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be stated clearly
on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No marks will be given
for answers written in a' medium other than the authiorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.

Unless otherwise menifoned, symbols and notations ' have their usual standard meanings. v
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question shall
“be counted even-if attempted:partly. Any page or portion of the page left blank in the Question-cum-Answer
Booklet must be clearly struck off.
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SECTION—A
Q. 1(a) Fx ¥ Rram 7y Www # Rig, y@F 9eF # FRAR g (FXE) IR deea (@)
T JFHT BT |
For the circuit shown in Figure, evaluate the current through and the voltage across each

element. 10

1 10Q v,
> ﬂnﬂl

1732 foov C)
,]_
Figure

Q. I(b) W -gawg wr=ww ¥ wed gf w<n M dvew Prfafn whwo # g @ve @

52000 -J11.55Q

— RN
YVV¥Y

E=4sin 2rx107t-0.8x)a, V/m. :
A W
(T) €, M |
(@) T g afeq Fr-ted R
A voltage of a wave travelling in a non-magnetic medium is given by the equation
E=4sin (2nx10"t-0.8x)a, V/m.
Find :
(@) e,

(b) The time-average power carried by the wave. 10

Q. I(c) W 9 TH Ty (afiz) ¥ uwelte X Mew wiw 3 fw Zow geom AR

Derive the expressions for instantaneous and average power in a single-phase ac circuit.

10
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Q. 1(d) g M R ¥ Ry# ¥ yew 2 IR @R W #w Praftor Fifg @

Vo = -3V, - 2V,.
In the Figure shown what is the function of R, and determine its value when
1262 220108 9gp*! R, 6 kQ

V, o—MW—T— MW

R,
V, o—W—

Figure
2 I(e) R & R 7w af A vads @<hiwmt) & qaa A Mg 79 & R $ AR
dreear (A2 gU) 1 VR, ¥hT FLZ ~0.5AF +0.5 AT Qe Far & AT S
T 1A

Find the efficiency of a class A amplifier shown in Figure. Given that the voltage drop across

R is 1 V, the signal current swings from 0.5 A to +0.5 A and the DC current is 1 A.
/
10

0.5A "E I

Figure
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Q. 2(a) T 84l 240 V & mst, G109 Aex @ wifae dk @89 8w wRAY ww
0.2 ohm T 0.02 ohm ¥ | wHfR TwE (FeFex) 660 1 AR Y Ui IwE ()
0.03 8 st s § P awamgt (@) 320 Nom &, @1 At g o o aw
e A ITH TR AGH HT | ’

TEPIB| {B)r i‘;

A 8-pole, 240 V lap-wound, series motor has armature and series field resistances of
0.2 ohm and 0.02 ohm respectively. There are 660 armature conductors. If the flux per

pole is 0.03 Wb and the torque developed in the armature is 320 N-m, find the current
taken by the motor and its speed. 20

Q. 2(b) W Thu-%9 Ui TRads (FacY) RLE WX & ¥ gaiwa &1 @ deedr 230V,
50Hz &1 & @ (@ ¥9) W 10 A F fed 9R Fle AfRd 21 R=04 Q3R
L=2mH % R, kR s ofeas $RmT .

(F) E=120 V& fg, @ v fads s gqe @ifdd ons

@) E=-120 V& g, e #v fee o 9 A ons )

A single-phase 'ﬁill‘ ‘converter s connected to RLE load.: The source voltage is 230 V,
50 Hz. The average load current of 10 A is constant over the working range. For
R =0.4.Q and L =2 mH, compute : . _ e

(a) firing angle delay.for EA=.~‘ 120 V and mput power .fac_tor..- :

(b) firing angle delay for E = —120 V and input power factor. 20

Q. 2(c) Fr=fafag &1 z sufaw (gigwni) .

ft) =sinwt t20% gy
Find the z transform of : -
f(t) = sin wt for t 2 0. 10

Q. 3(a) Prfefes werm (waer) &1 <@ T AGH aﬂﬁm}

f(ty = 2et coslOt — t* + 6e -1 t>0% fou
Find the Laplace fransform of the function :
f(t) = 2e™ cos10t — t* + 6et— 10 for ¢t > 0. 20

Q. 3(b) @ fewoEdm (Redieiada) asT # 2, =60 Q, o = 20 mNp/m, u = 0.6 ¢ 8, &1 ¢ Prafa
# @ & AW 31 100 MHz TR R, L, G, C 3R A ARH Fig |
A distortionless line has z; = 60 Q, « =20 mNp/m, u = 0.6 ¢ where c is the velocity of
the wave in vacuum. Find R, L, G, C and A at 100 MHz. 20

C-AVZ-O-FMFA 4

www.examrace.com



Q. 3c) T R-EH (G-T) FeqE B oz, =2, =2, =2, =200Q B | W q Az WA
@es) ¥ wife ¥ @I ook & wE oAl AW ¥ 7
A two-port network has z,, = z,, = z,; = z,, = 200 Q. Two such. networks are connected
in cascade. What are the overall z-parameters of the composite network ? 10

. 4(a) FAfEFT-IA-qFEX T WEAA (SOS) FT TWAA T F g MOS wwg ¥ @fiw 3w

U @ e #R) W T B 9 af sfve T 2 qae ST @ ot gedre AR

o

Explain the speed enhancement. gained in MOS device by using. silicon-on-sapphire or
spinel (SOS). What are the otlier good features of the process ? Mention the drawbacks.
20

Q. 4(b) frx ® RRam 7T Acaw F foy fifaw Adr B9 i woife 1 Q vl & fiw &
FE & WA F Agior Fi | Fenee 3 (gEeaes ) & R $19 gR,
F97 I HT GEET BT

In the network shown in Figure, determine the value of current through 1 2 resistance

connected between terminals: A and B. Verify the answer ﬁsing- superposition theorem

also. 20
2Q 30
AW WA A
%
av() 2A 10
B
. Figure :
Q. 4c) T TA T IO T (TR FHF) [AeAiorad B gl g B o

Cs) (s+3)
R(s) s(s+1)(s+2)

% &1 I@AT A (FUeq WAE) ACH S
The transfer function of a system is given as :

Cis) (s+3)
R(s) s(s+1)(s+2)

Find out the impulse response of the system. 10
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SECTION—B
Q. 5(a) ¥ fr fr ¥ fewmr v 2, ww vew-Rw i ofads (ﬂz’t)ahmvsoriza’m
Ty A arh ) 9 F R=10Q 9 & 5 Jiwea (FEACH) Witm €, @i WX
wie Prm w=m @) 300 F v fads o @ g, Faio At

(F) Nad 3Ty Aeear

(®) e SIELY 2 e e gadw
@) e Fe & fwg # ms 7H

() TYe ol NS |

A single-phase full converter is supplied from 230 V, 50 Hz source as shown in Figure.
The load consists of R = 10 Q and a large inductance so as to render the load current
constant. For firing delay angle of 30°, determine :

(a) average output voltage

(b) average output current

(c) average and rms values of thyristor current

(d) input power factor. ' 10

Z'&T
Vs=Vmsinwt<~>

Y
7

Figure
Q. 5M) W f& frr # ey mar 8, @ dd F yRAyE RA ¥ smfm () Rar s
21 230V, 50 Hz #t vt &rq deeer @ R, R=8 QX E=150 V& Ry, shtwa smwe
FE B WA AGH PN |
A battery is charged through a resistor R as shown in Fig. For an ac source voltage of

230V, 50 Hz find the value of average charging current for R =8 Q and E = 150 V.

R 10
T

; +
Ve=V_ sinwtC"D T E
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Q. 5(c) frg #ifm F el wa: Idfva St wie Mrex F e/ RSl aiPw ol ov sfemaw
gl 99 ew ICIUE. FIIGF dieedl ® WY B IO B, X AF BT B AR
T femr sma
Prove that mechanical power developed by a self excited DC shunt motor is maximum
when back e.m.f. is equal to half the appiied voltage, if the field loss is neglected. 10

Q. 5(d) RaRu #3 e 10 kHz &1 & Wwh wAl-¥3 @R, X 7oy amfy o 05359
1.605 MHz 3 7@ # ftug &1 =01 & & 20§90 1 ts W@ Frow gl 95 7 oRafda
fur s, R $% 0.455 MHz T 811 0,455 MHz W 3fd gl ¥ # v &
3 foe s s (fRee) ¥ smaws = ¥ R B 9w aeh ggfir $ owe
#1 Fraiwor )
Consider an incoming narrow-band signal of bandwidth 10 KHz, and mid frequency that
may lie in the range of 0.535 to 1.605 MHz. It is desired to translate this signal to a fixed
frequency band centered at 0.455 MHz. Determine the range of tuning that must be

provided in the local oscillator to obtain the frequency band centered at 0.455 MHz.

10
Q 5(6) F=X20,2 34,5 7)% Re aft a9 svwd e g Fm
Obtain all the possible minimal functions for :
F=12(0,23,4,5 7). 10

Q. 6(a) T 440 V el we HeT M 2000 AW, F R w TS B q@ 0 WK swsmef
(), =fipe amfae dree @ Qo S we W 1000 ICHTE, W I @ B AR
R Tl W FH F AR 7 OF 50% T R W, IR gdE deeal 9k
g Aeq A g W W Rl T @ A, W w1050 IRAT. A
et 31 QU WIR U e decal O WIgE AT | ITHER 9" & YWE # A9Iser
HIRR :
A 440 V dc shunt motor has a no;load speed of 2000 rpm. It is running at 1000 rpm at
full load torque, reduced armature voltage and full field current. If load torque is reduced
to 50% of rated value with armature voltage and ficld voltage held constant at previous

values, the speed increases to 1050 rpm. Find: the armature voltage drop at full load.
Neglect the effect of armature reaction. 20
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Q. 6(b) ¥ Rw mr R ¥ N#EeX & g Ao A ol m 24 alk wre #, Q,=0,
Qi=1,Q,=0,@ N# 7 A 8 ?
Divide by N counter is shown in the figure below. If initially Q, =0, Q; =1, Q, =0,

what is the value of N ? 20
I, Q L, 0 L- % 9 > Q
K, Q K, Q [ Es. 9 o Q,
CK CK CK
CLOCK
Figure

Q. 6(c) TH THE-39 dd ¥ yowa: Iate I Nex B s Praw F R Rew (@) w
- Yarfar SETRY WX SEH HEART |
Draw the circuit for the speed control of a separately-excited dc motor from a single-

phase source and explain it. 10
Q. 7(a) T 20 kVA, 2500/250 V, Tha-%9 - giawhidt F T Wik e o9¢ TE, 98% &, W
: Praffte W ot .o fraie 9 3 w8t fyafo #iRm
(i) = #f sk Sl EFEl $
(i) FIFHT B FHged Foag M €y AT |
The efficiency of a 20 kVA, 2500/250 V, single-phase transformer at unity power factor
is 98% both at rated load and half rated load. Detérmine k

(i) the core loss and ohmic losses and

(ii) the p.u. value of the equivalent resistance of the transformer. 20
Q. 7(b) v IR amgfRy AgET W @ g FHARE B A wEER F 69 AgEH B awW
74 g & @ ?

Discuss phase and frequency modulation. Explain, why in practice phase modulation is
not favoured. J , 20
Q. %) ¥ B R ¥ R mw 2, @ RLE R T& 500 VI diw & drox wRow ¥ s
FX W21 R=0,L=0064 M Prgais EF g, w5=s (L7 wremd) 0281 WK
FXC THHNT P IOW F 10 ATF Hiftd @R & fong =i smgf A ARm Al
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.- An RLE load is operating in chopper circuit from a 500 V dc source as shown in Figure.
For R =0, L = 0.064 and constant E, the duty cycle is 0.2. Find the chopping frequency

to limit the amplitude of load current excursion to 10 A. 10

Figure
Q. 8(a) TF 3%, 12 N WUEKIR (e eT), 500 IRAWI T @ @ F99 @ 9 gud
2| gmia w W I W W R A gl w2, Rt of o w@lis
1455 aRArwn. 21 Hex @ wdu (Rew) i O N gen Ae@ MR

A 3-phase, 12 pole alternator is coupled to an engine running at 500 r.p.m. The alternator

supplies power to an induction motor which has a fuli-load speed of 1455 r.p.m. Find the

slip and number of poles of the motor. 20
Q. 8¢b) Pt g wfonfdm smm (reiigs) wigfom deear dF%a @ V() # aftwan R

AT AL F qEUET PR

V{t) = 10(1 + 0.5 cos at + 0.2 cos 2 wt) cos wt.
Evaluate the maximum and minimum values of V(1) of the amplitude-modulated voltage
signal defined as :

V(1) = 10(1 + 0.5 cos ot + 0.2 cos 2 ot) cos wt. 20

Q. 8(c) 1440y M ¥z W 70 @ & GHa B9 ¢ Fua (df wrow) § & gawa:
S € Mex A Tz AT 330 sin 314 t X WA_ILTE. 80 V B 1 wAw o
¥F WX SCR @90 &7 ¥ o = 30° 4T safg e o & sfix smfex &1 4 Q &1 gy
21 M amfER Fle R Wex Fwemgl () 1 9RFeT S

A separately excited dc motor, operating from a single-phase half controlled bridge (semi-
converter) at a speed of 1440 rpm, has an input voltage of 330 sin 314 t and back emf
80 V. The SCRs are fired symmetrically at a = 30° in every half cycle and the armature

has a resistance of 4 Q. Calculate the average armature current and the motor torque.
10

C-AVZ-O-FMFA

*\o

www.examrace.com



. r~ "/\q_ﬁ

e §17 C-AVZ-O-FMFB
T (S -93-11)

B o
- ] s vl !
.
4 |

99 ; i aue Aty 31& @ 250

T-u= graeeft favie s
GEm A F ¢ Prefifea B | s aeudigds w@)

3w # Fa e v Ry M § S R w@ s I 4 el R

IAfEGR F F& 9T T & IW A B

T FE& 1 3R 5 afRard § au Tt WA # ¥ yE @ve ¥ F9-8-F0 T T gAa T T & IR i
ToF T/ & fon e st e W g e #)

T & IW I WidgHa mem | g sm =ifge, freen Sg@ o waw-ma 3 fen man &, ok @ mum @ W
IPA TH-TE-IN (Feo "o To) yfw & gaEye R ifkd Aiffe wm w fen s wifew) witra mem
Fftfee o fdt mem § @ o IW W FW i T e

R EvEs B, A G AES 1 TR Fiog 991 IR Wy R[fde i

Wi 3R kel % Waiold Y €, 5@ 9% AW 7 HF ™ Q|

T & YArE F o FEgEn fit sTeh il w9 8 e T e % R S R e @ siet 3k @ w5
T R TH-HE-IR Ged F W SIS M FIE Y8 HyG I8 F 0 K Qia: Fe D

ELECTRICAL ENGINEERING (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must
be stated clearly on the cover of this Question-cum-Answer (QCA} Booklet in the space
provided. No marks will be given for answers written in medium other than the authorized

one.
Assume suitable data, if considered necessary and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@us—A / SECTION—A

1. (g ﬁﬁqmﬁaﬁmmd@aﬁ@%m%ﬁé@mmaﬁmmmm
T A i
C(s)

For the block diagram shown in the figure given below, obtain m using block
; s

diagram reduction technique : 10

B 17— SR>
+4

2

(b} TE Rew TR (x)-3kgE (y) €9 ‘;_2-‘1+8%+ky=50x(t) T oaRfla R TR
t

x(t) =2-5u(t) = fore, W@ u(t) IRz ©a Bam B, fehg y(t) oir o sftean wF @

Fifs| 2w k =25.

A system input (x)-output {y) is described by the relation

2
E’—;‘hsd—y +ky =50x(t)
at* dt

Evaluate the response y{t) and its maximum value for an input x(t} =2-5u(t),
u(t) is a unit step function. Given k =25, 10

(¢ Taf¥m yad % CRO % wm fafae sik 3% sgwaril ) wa1gel 2000 V & fawa g/ CRO #
wia g T e @ A wm di

Name the different types of CROs and mention their applications. Find the
velocity of electrons that have been accelerated through a potential of 2000 V
in a CRO. 10

(d) @@ F A F R g A Aol % WY LVDT 6t St q93Ee|

Explain the working of an LVDT with a Bourdon tube for the measurement of
pressure. 10

() wf e (AR W) F 98 W vl HQA gu 8085 A wgw Wi wawA Ryl A we

Hiforg |

Discussing the issues in memory addressing, explain the five addressing

modes used in 80865. 10
&-TEE-O-FefFeBf 31 2
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2. (o) “ERFR wRE SO 1 w9 Fivw Pl R wie TR o W% T W Fve-g
foren &), foma lwa-qu Zew SIm G(s)H(s)=M R, B 6 siw N
s“(s+1)
State the Nyquist stability criterion. Draw the complete Nyquist plot and there-
from check the stability of the closed-loop system whose open-loop transfer

function is G(s) H(s) = SE+4) 20

s“(s+1)

(b) YA 1 }? AR WHHS & Freued w FR Ferd ¥, gy wgvens firen § BRANCH
g JPew fre ar § dwifa fe st e €, == A
T WY ST AT A § N SR B TS ITIeV F m T | SegH Hiieg (o B M U 6T
FTE T qU ok S waan @ 3 Fdsn 1§ BRANCH g1 3732w et 2 | Farge, 3 sdsm Freaifa
w0 A (i) TRIeTE aw 3R (i) o mers e e § fean- e awa @im)
What is pipelining? Explain how it improves the performance of a processor.
Discuss how BRANCH like instructions can be handled in a pipelined system.

A machine language program has N instructions, each having m parts.
Suppose each part can be executed in one cycle and there is no BRANCH like
instruction in the program. How much time does a processor (i} with pipelining
and fii) without pipelining take to execute the program? 10+10=20

(c) TEIRE-TERET YR 5 Riea drafia f FEle =i vz ke go awwmu)

Explain the working of a successive-approximation type digital voltmeter using
a block diagram. 10

3. (o) & i Ry w1 ZEw weva fefafea g e §

Y(s)= s2 +3s+4
U(s) s3+2s% +3s+2

i s wfiad o 3 30 Rrew w1 Re dizd s Fifv | Jgviia (sfesmafarate) w foh
FHiteg | fen & =gaw orRw fR¥ds &1 7 = e

The transfer function of a control system is given by

Y(s) s2+3s+4
Uls) s +2s2 +3s42

Derive the state model of the system in controllable phase variable form.
Comment on the observability. What is the value of the smallest time constant
of the system? ; 20

E- I - O-FohidFs3 31 3 [P.T.O.
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(b) T FSell & Q% WA ) W waw R By Fwemg W@ et # 3R F Gl F Tm aane @
Fechl F Aew-Ffw ot TR F 7R & e Fiw, w9 3@ fm Ry a
e 2 MHz T 24 SR 450 pF W @i 70 A
9 g W9 5 MHz 7@ f s, ggfm 3fvet 60 pF w @ R = @
Explain the direct connection method of measurement of Q of a coil. Name the

sources of error in such measurements. Compute the value of self-capacitance
and inductance of a coil when the following measurements are made : 20

At frequency 2 MHz, the tuning capacitor is set at 450 pF

When the frequency is measured to 5 MHz, the tuning capacitor is tuned
at 60 pF

(c) 8255A PPl #1 ¥7 6% Wel—maeqe 9 ik Paam v w == Hifml
65 H I TRt C 3 3l 92 H &l TRpgek A § w3 & fog a7gew fofew) 92 0 = 65 H
# wem F it W 1 W 92 H A = # weidia Fiwel

What is 8255A PPI? Discuss its blocks—output ports and control logic,

Write the instructions to load 65 H in register C and 92 H in accumulator A,
Display the number of 65 H and 92 H at PORT 0 and PORT 1 respectively. 5+5=10

4. (@) () @ FARA W F yFEed Ffmm | aim S= Fw T OAG—=E TR,
siemTfiwe e, TIman o P A W % oe R o i W aE
Briefly discuss the functional classification of the instruction set,

explaining role and format of instructions from each category—data
transfer, arithmetic/logic, branch and control. 10

(i) R EE—ga, g1 R e 6 siftrem aage 3R I weR W T= At | A 3R SHawm % -
Tére TEHERT CPU % ROM, RAM 3R 1/0 % @ Ry &R 4o 0 3, wagg)
Discuss the role and purpose of the three buses—address, data and

control. Explain how they connect microprocessor CPU to ROM, RAM
and 1/0 for data transfer. 5+5=10

(b) TF TRI-SEAMMIR YHR & aedi § A & & F-H1 &7 & SAEmiR YER
Frediet, St 1-%s wihe § ot A O3 F0 F forg grra: g9t ®, B AW qwia 21 afd S
Feel % Iy § W 6 R F TR B JaaEs ade 3 IR FSe /@ gdim

mmq,‘cﬁmPzém%laﬁhu%mmwm,mtam:l-%%m%mm
1
wHA B

What are the sources of errors in an electrodynamometer type wattmeter?

A dynamometer type wattmeter connected nermally to read power in a 1-phase

circuit indicates the value A. A second reading P, is obtained when a capacitor

of reactance equal to the pressure coil resistance is connected in series with

the pressure coil. Show thzat the phase angle of the load can be obtained from
)

the expression tang¢=1- P
1

20

- BH-O-FofidFeF) 31 4
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() T Feks TR FRE R W -y gEw e PeiRe 30 o § -
- K
$(1+0-2s)(1+0-05s)

" 7R & 20 db 31 F o X & um w1 Pyt Hifs)

The open-loop transfer function of a unity feedback control system is given by

_ K
s(1+0-2s)(1+0-05s)

G(s)

G(s)

Determine the value of K so that the gain margin is 20 db. 10

@vs—B / SECTION—B
5. (a) T 11kV, 50 MVA, 3-%s piaa y-wufha SRt & el ® fafta yrt & @l & fg

Prafaflas @w w5t & -
I, =2590 A
ILG =4130 A

TR % g wfearat (fdads)  p.u. 7Fl F Rulfa Hifsm

An 11 kV, 50 MVA, 3-phase solidly grounded generator has fault currents at
its terminals for different types of faults as follows :

ILLL =1870A
I, =4130 A

Determine p.u. values of sequence reactances of the generator. 10

() 01 H 3594 a 5 ohms YRR I & Z@hwA @ R Ied v =100sin{wt +a)
ol T ¥ 8T o e 39 W I &9 ) T ] Ta W Aihe IR g 4| Wi Wb A
o U F4 B WY 9§ DC AFae we () I A M @) wivwm 7 myfd s W
50 Hz mifa)
A transmission line of inductance 0'1 H and resistance of 5 ohms is applied
with a voltage v=100sin(ot+a), o represents the instant on voltage wave
when short circuit occurs. What should be the instant of short circuit so
that DC offset current is {i} zero and (i) maximum? Assume supply frequency
as 50 Hz. 10

(0 TEArTH i & e FHeRe)

Explain the advantages of numerical relays. 10

E-ABE-O-FehiFs5) 31 S [P.T.O.
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(d) FR % fie W OSI-ISO W F wm ¥ag) # Wkwia 31 g (PDU) 4 sifdem wwame)

Explain the role of Protocol Data Unit (PDU) in communication within seven
layers of OSI-ISO model. 10

(e) IR % T A 3N I el wweadl F 9 favken Fifw) m 7 F & R 3 wam
W F wr F fo e 3w /AR 7l f sw@ e ¥

Differentiate between the problems of error detection and correction.
How many check/parity bits are required to correct a single error in a message
of m bits? 5+5=10

6. (a) TF &R 50 Hz TR feew Jeas W, Th cad-wide ol g1 T Fami| set 250 MW
WH W @ | Aftewan wrft-gm ofs, St 9 W E9iE 6 o g6d 8, 98 3F1 | %
T § 500 MW 3R UF @ffie % JaeR § 350 MW ) T 3 3-%H 21 Uk @A %
e R d o w I Ry W 2 R wifew Framw Fw #1 ywen it el wfd S
Faw @ R R Fed 5 s som Q) wifvs P am & ymes +0 $ fog ik
T TEER A TEEsa e

A synchronous generator is feeding 250 MW to a large 50 Hz power system
network over a double-circuit line. The maximum steady-state power that can
be transmitted over line with both the circuits in operation is S00 MW and is
350 MW with one circuit in operation. A solid 3-phase fault occurring at
network end of one of the lines causes it to trip. Estimate critical clearing angle
in which circuit breaker must trip so that synchronism is not lost. What
further information is needed to estimate critical clearing time? 20

() frafafaa siwsi R () figea f& W@ (i) 60° F 78 (mho) & * forw fA &1 A ===
ﬁﬁﬁ’l—q:
CT : 400/1 A
PT : 132 kV/110V
v @e % fr wRvaen (3R3W) (2-5+ j5) ohms (MufE) i fida @ % R v
(3-5+ j7) ohms (i) R} wom &3 990 G F1 80% Fafya =t ¢, Bda &= yom @z 3ik
fitta @2 1 30% Fafia Fwan § qon gt & wum we i fdfa @e #1 120% Fafs ww )

Obtain three zone settings for (i) a reactance relay and (i) a mho relay of 60°
from the following data :

CT : 400/1 A

PT : 132 kV/110V

Impedance for the first section is (2-5+ j5) ohms (primary) and that of second
section is (3:-5+ j7) ohms (primary). The first zone covers 80% of the first
section, the second zone covers the first section plus 30% of the second section
and the third zone covers the first section plus 120% of the second section. 20

E-TBE-O-FehiFes) 31 6
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fc) 9eW HIS HisgowA (PCM) a Ieel Higgowd (DM) & %k aagmd ge #9Re f DM #1 PCM
R} IFR e Ft AR @ R QA TG —FeRIA oaa (5) o dmfom f@Ew T, @ T
fsrea-wk 3 gy /e | B e we wwfa W §7

Differentiate between the Pulse Code Modulation (PCM) and Delta Modulation
(DM} explaining why DM is considered as a better alternative to PCM. How
does the choice of the two parameters—quantization level (8) and sampling
interval T, affect the performance-noise and accuracy/data rate? 5+5=10

7. (a) () e fEFE T fearn mn R, GeEd-1 % EEa-2 F 9y am-fie Sied |, Jzash-1 & auge
ABCD feyust &1 fufo Shifsg :

Determine the equivalent ABCD constants of Network-1 connected in
tandem with Network-2 as shown in the figure given below : 10

! I o TTTTTTTTTTED L

Z,= 504-45° QT

________________________

Network-1 Network-2

(i) T g A 6 fagda T 5 fgda faft /1w e dard wem fif) sgii
Iafy 50 Hz &1 Wifess &ar Fi @z & woredd & w9 & = Hif)

A transmission line has its electrical length of 5 electrical degrees. Find its
physical length. The frequency of supply is SO Hz. Express the physical
length in terms of wavelength of the line. 10

(b) (i) ASK, FSK 3R PSK % gwmral & f-anurdl (argaR) @%d 0011010010 % Hisgeivd &)
T I OIS FI @y FEg|

Draw the waveforms showing modulation of the binary signal
0011010010 using ASK, FSK and PSK. 10

(i) o e R g (QPSK) F1 7 9% 11§90 R | g A 1 fhw 9R Hee Fan g7

What is Quadrature Phase Shift Keying (QPSK)? How does it help to
improve the data transmission rate? 10

(c) & wearns f@ % forg we Y@t sy ok fefved fime Mafim & wifte fafim =zt 9

G REHERY

Draw the block diagram and explain various components involved in digital

signal processing for a numerical relay. 10
B-HBE-O-Fe B 31 7 [P.T.O.
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8. (o) T d D T (W 1 3R 2) o - W YR g0 R a1 R FF 2 F U | e 6 1
A 100 MW €= 6 ot 2 @ @d-agd & 10 MW 6 afy 8t 21 26 995 1 wife-
3cute ) gR-qifed 3R uR g wm 15 vie @ Sang, i @ F A w1 R € 25 v
MW-hr % &R 251 gt % foq vqe e fefoflas g o @
F, =0-015P% +17P +50 ¥/hr
Fy=0-03PF +19P, +30 ¥/hr

A system consists of two plants (plants 1 and 2) connected by a tie-line and
load is located at plant 2. When 100 MW is transmitted from plant 1, a loss of
10 MW takes place on the tie-line. Determine the generation schedule at both
the plants and the power received by the load when A for the system is ¥ 25 per
MW-hr and fuel inputs to the two plants are given by

F, =0.015R% +17P, +50 ¥/hr
F, =0-03P +19P, +30 ¢/hr 20

(b) (i) USR-S Hiehe o & F1-91 HIS & 3N Igah! F1-1 ieimnd g7

What are the advantages and limitations of air-blast circuit breaker? 10

(i) TH 3-%H, 50 Hz, 220 kV, 500 MVA #8=¥H & g us wffe sar 1 e
SIS ¢ | ST Wiene s F T4 hirerg, AR Iqh! fafirgand off samy|
It is required to install a circuit breaker for a 3-phase, 50 Hz, 220 kV,

500 MVA substation. Select the suitable circuit breaker along its
specifications. 10

(©) IR Fg= & oy wnfes S 3% (CRC) dm = auid i | awgmsg B 3 9% it
(FCS) iR steieh/yfoey &1 =39 %8 T S 2
T Hewl M = 1010001101 (10 fwe ), sfeww P =110101 (6 T&2) foan mn 3| wvemse fo
FCS %1 tfthem fFa v forn <1 waa R
Describe the Cyclic Redundancy Check (CRC) scheme for error detection.
Explain how the Frame Check Sequence (FCS} and divisor/pattern are chosen.
Given a message M =1010001101 (10 bits), pattern P=110101 (6 bits},

illustrate how FCS can be calculated. 5+5=10
* % *
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