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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.

Questions no. 1 and 5 are compulsory and out of the remaining, THREE are to be
attempted choosing at least ONE 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
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
blunk in the Question-cum-Answer Booklet must be clearly struck off.
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Qus A
SECTION A

Ql. F=faRaa avft & s i :
Answer all of the following : ' 10x5=50

(@) + 10% UNIEA % Uh 820 Q ey # 10 mA it ur varfed Bt 7 | G
HY 25 mA TWH % T dex, Feht qof dam H aigggar + 2% 7, ¥ 9™
wn | gfas ® fRat Wit @S g, mw&wqa‘?ﬁqaﬂxq&mmﬁ
afgrgar 1 fator Kl |
An 820 Q resistance with an accuracy of + 10% carries a current of
10 mA. The current was measured by an analog meter of 25 mA range

with an accuracy of + 2% of full scale. Compute the power dissipated in
the resistor and determine the accuracy of the result. 10

(b) O TEEIE] H QG Wrgl, e gfismen e ], % g Siet T g,
g % H 200 MVA UM & MW W 0-18 p.u. V=€l & U=
ZEHIT ol gU F | ST ZEwpiET 27 i shAw: 1: 11 3R 1: 09 W @ (¥
fea1) T A, a9« gfaueh wfe * e sEmiwer w1 AW s@ Hife | AE
R o6 p.u. dieednd gFf Rl W T8 To-RIEl W H ST § |
Two sub-stations are connected by two lines in parallel with négligible
impedance, but each containing a tap-changing transformer of reactance
0-18 p.u. on the basis of its rating of 200 MVA. Find the net absorption
of reactive power when the transformer taps are set to 1 : 11 and 1 : 09

respectively. Assume p.u. voltages to be equal at the two ends and also
at the sub-stations. ' 10

(¢) 8085 UIEHINEEE % T AW g IO (3TY/3MSeYe) i gar Iftha At
/0 § HINT |

Compare memory mapped I/O (Input/Output) with peripheral mapped
1/0 for 8085 microprocessor. 10

(@  uforEnfi § o9 A T 8 2 URfE il b8 o fehan ST wehell B 2 A I
feeRA I FaTsy SR aHEsy |

What do you mean by aliasing ? How can aliasing be removed ? State
and explain Shannon’s sampling theorem. 10
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(e)

Q2. (a)
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@)

(i1)

69)

(i)

@)
(ii)

(iii)
(iv)

ST SRS MY TR0 o 1 ferer arer stmawor b frefifaa
% gRI &1 @

Gla) = Lt

(s+2)(s+4)(52+6s+25)

K % fpm a9 w, aﬁﬁ@wwﬁ_a‘a’a’aa‘r&a_(aﬁ%@a)ﬁ
TE SR HUM ?

1SO/0SI HISQ"I Y Heg 39 gasl s ggen-e o w F=fafad geiesia

SQL, HTTPS, ISDN, PPP, NFS, IP, RPC, TELNET, HDLC,
X Windows

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

Gls) = 55 .
(s+2)(s+4)(s” +6s+25)

For what value of K, will the system work as an oscﬂlator in its
closed loop form ?

Identify the relevant layers of the ISO/OSI model to which the .
following protocols belong :

SQL, HTTPS, ISDN, PPP, NFS, IP, RPC, TELNET, HDLC,
X Windows

o 2(a) ¥ ¥y We 3@ & =0 o & At g
T |

K = 10 % 0T, 39 HaHe U d FaHlcd TTHIesh g i
Yiehetd ShifvTg |

SHiferh Sraver o T K i e =i g 2

K = 10 % T, c(t) o1 =9 IR 90, 59 Yo 3N g 8,
$Hifse | et stiawge 1 afwmn ot aitwfea Hifm |

R(s) + + K
s(s+2)

v

> C(s)

0-258 [




(1) - Figure 2(a) shows the block diagram of a control system. Find its
characteristic equation.

(i) Calculate its damping factor and undamped natural frequency for
K=10:

(iii) What should be the value of K for critical damping ?

(iv)  For K =10, find the expression for ¢(l) and obtain the time at
which the first overshoot occurs. Also calculate the peak overshoot
magnitude.

R(s) + K
- s(s+2)

\ 4

> C(s)

| 0-25s

L

Figure 2(a)

w3 3 2 F B E e @ e T R e R W 2 R

20

(b)
R 2(b)  fraTe T AR § | w1 Wi % st @ g e & ok g
1 ¥ ¥R TIRG 200 MW % GRUTHEET 20 MW H =01 @1 Bl 3 |
904-41 MW % R ¥erI % fore g=or gifal o fRem st gu S <6t geeam
ST (S) g T1a i | AR FRiSA % e = gt 6 gt
7 fe e, @ e e IHEM g, sEe ot qeaied hife | Ae
ifire f e 19 T 2 % e wodt g8 $o @ Fefofed et S
UG TR E
dF,
= 0:025 Pg, + 14 T/MWh
G, '
dF,
52 =005 Pg, + 16 T/MWh
G2
Gl GZ
@i @
fe7 2(b)
M-ESC-D-ETE 4




A system consists of two plants connected by a transmission line and a
load at power plant 2 as shown in Figure 2(b). Data for the loss equation
consists of the information that 200 MW transmitted from plant 1 to the
load results in a transmission loss of 20 MW. Find the optimum
generation schedule considering transmission losses to supply a load of
904:41 MW. Also evaluate the amount of financial loss that may be
incurred if at the time of scheduling transmission losses are not
co-ordinated. Assume that the incremental fuel cost characteristics of

plant 1 and plant 2 are given by
dky
= 0:025 P + 14 T/MWh

G ;
1

dF,

dPq 2
2
i %} :

Figure 2(b)

(¢ uEueHs e % figia s foawn dfve | Teeqor <ht I8 faftr uremaftes fafer

Q3. (a)

M-ESC-D-ETE

Y e TR R B ?

Describe the principle of numerical protection. How is this method of
protection different from conventional methods ?

uh T a3 i, fraet sttt et
s(s+4)(52+25+2)+K(s+1)=0

£ |Ht@fq§ﬁ@a(w-ﬁm)w,wmuﬁa%mﬁ§q,%w
£ | SRR % B 9 @S H H I AT |

Consider a control system with characteristic equation
s(s+4)(s®+2s+2)+K(s+1)=0.

Draw complete root loci labelling all important values. Find the angles
of asymptotes and the intercept, of asymptotes.

5

20

10
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Q4.

(c)

(a)
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s Brepeita (BsT), 11 kv, 20 MVA, Frma st (SteX) i quia: 3
U3¢ fopam TR B | SEHI G, masﬁmmﬁm 60%,
25% I 15% 3 |

G SR 3% T o R s R s (e wg
Ty fopm s =nfee @ifes fe aEA-dameee # @t (Biee) W
o, Fea awn 9 S1ites T 8l |

Gi) Iga @ iy % g AM & &t weH fag & Stem 2

A three-phase generator rated 11 kV, 20 MVA has a solidly grounded
neutral. Its positive, negative and zero sequence reactances are 60%,
25% and 15% respectively.

@ Calculate the value of reactance that should be placed in the

generator neutral such that the current for single line-to-ground
fault does not exceed the rated current.

(ii)) What value of the resistance in the neutral will serve the same
purpose ? : LS20

ahwer Rl (afbe ) % we % FAA @ 70 § 2 T A w
= I | aﬁ%m%wﬁaﬁﬁaﬁ%ﬁ%%ﬁaﬁhwaﬁm
SIET 39T § ?

What are the different methods of testing of circuit breakers ? Discuss

their merits and demerits. Which method is more suitable for testing the
circuit breakers of large capacity ? 20

izt fop aw faraurdl (ﬁ%ﬁa)%w%mmaﬁ%ﬁn
<t qui-durr fagmo 4207011:P6yma1?ﬁ1%ﬁmmm% !ﬂiR—«l
i R

m

Show that the maximum non-linearity on account of loading of a linear

400 R
potentiometer can be expressed as 200 >p

RP
% of £.5.d. for = el 20

m m




b) fm (@ 37w arh) & fdwm § g foe & wive futew | fm Fm %
1 fe-fe i sasT |

(c)

M-ESC-D-ETE

Write down the purpose of each bit in SIM (Set Interrupt Mark)

instruction. Give three different functions of SIM instruction.

@)

(i1)

(i)

(ii)

}fi o’ B Teher W == HINY | FiS WKl b Th A & ofte
=ran 3 gt fohe R i % e wEE SR I wEd qorEHt @
TEATHE Bl ?
frfafaa a1 3 wiew ¥, 7 A gC T it o & JR 8 3,
g 4-fore wew sma il -

C, = 0110101

Cy = 1011001

Aiseed 8 i | ==t A fop Seer ATggeiet # RU wiEs 1 =5
forg TepR erraT ARMR foredur 9 TR IR (W) Hi JIfad L g |

Discuss the concept of ‘Hamming distance’. How is the minimum
Hamming distance between a set of code words related to the
error detection and error correction properties of the code ?

Find the correct 4-bit messages from the following two Hamming
codes, assuming at most a single error has occurred :

C; = 0110101
Cy = 1011001

Explaih' Delta Modulation, comparing it with Differential Pulse
Code Modulation. Discuss how the choice of step size in Delta
modulator affects slope overload distortion and granular noise.

10

10

10



s B
SECTION B

Q5. fr=ferRan wuft & s i

Answer all of the following : .

(@) @

(ii)

IR AT B B g A ... e ft e fifve |
Tmest s fah shafea o =i & =i seaumer 7= form ST 2 )

Explain with proper transfer function a standard PID controller.
Explain why derivative term is not employed alone.

5
s(s+2)
39g 0.8 FREs % FRHE 6 G 39 A=W %o b gl i
_ 8 3 — 3+ 4j WM I ETAHAT 2 | 39 SR I IH HH & fAC
o1, 2. Frees ! fohan IR <l <t TevEhar g ?

The open loop transfer function of a system is given by
G(s) =

T G T TRl qT AR B Gls) = HEU TR | Th

. Tt is desired to locate the poles of this transfer

5
s(s+2)
function at —8 and — 3 + 4j by using a suitable PID controller.

Find the suitable gains needed by the PID controller to achieve
this task. :

b T 5p) § quie Ty wfE @@ R o 1 d U e e ea % few, ga
fagmfia WR yaTg (FDLF) # S [B'] 3R [B] 3MTe4g sH15T |

ot i

e o

7 5(b)

©

10x5=50
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=Y

@A | S () AT SR
i—j) (1.7, #) gagr (0.7, #)
1-2 (0-02 +j 0:04) j 0:020
2-3 (0-04 +j 0-20) . 30-020
3-56 (0-15 + j 0-40) j 0-025
3—4 (0-02 + j 0-06) j 0-010
4-5 (0:02 +j 0-04) j 0:010
1-5 (0-08 +j 0-20) j 0-020

groft 1 : &8 82

Form [B’] and [B”] matrices used in Fast ﬂecoupled Load Flow (FDLF)
for the power system shown in Figure 5(b) and line data given in Table I. 10

ot e

Sl e e

Figure 5(b)

Bus Code | Impedance (z;) | Half-line Charging
a-j (in p.u.) Admittance (in p.u.)
=9 (0-02 + j 0-04) j 0-020
=) (0-04 +j 0-20) j 0-020
=5 (0-15 + j 0-40) j 0:025
3-4 (0-02 + j 0-06) j 0:010
4-5 (0-02 + j 0-04) j 0-010
1=5 (0-08 + j 0-20) j 0-020

Table I : Tine data
M-ESC-D-ETE 9



(c)

(d)

(e)

Tuad. (e 9 som) faRee fmes g 10H swer wEeE, stofe

A AP 2450H & 1 GUfRd B, ﬁﬁﬁﬁ?ﬁ%ﬂﬁMSOH%aﬁﬁ
Tufed ST aTEeH § TaeT-sae i S T |

Write down the ALP (Assembly Language Program) to exchange 10H
data bytes stored from memory location 2450H with data bytes stored
from memory locations 24801-1 onwards. |

T qiwy fereierh (Ffdhe Soht) 220 kV T 100 MVA ZahiHT 1 Freieh €
) fifSss w0 2 | OGN 9 greT 4T 36% IO AR °R 6 5% B |
frafor il f afe g g =t 3aeht st 7E (Rrer 9[) % 53%
w faafa frm s, @ afy forisie (Tfhe sRt) & Taua W ftresad
fpat Sieear o STwh | sTaifsa Gt 2500 pF 3R et 30 HE |

A circuit breaker interrupts the magnetising current of a 100 MVA
transformer at 220 kV. The magnetising current of the transformer is
5% of the full load current. Determine the maximum voltage which may
appear across the gap of the breaker when the magnetising current is
interrupted at 53% of its peak value. The stray capacitance is 2500 pF
and the inductance is 30 H.

() T UM < 3E I 0 - 100 m/sec? B | $EHT GAH 10 g B, I
%10Hzaﬁenq&rwww%|ammrﬁ%ﬁwqqﬁmqﬁ%
e v fereemue greresrEe i S $d HY |

G) 1. i ey @ wue il 3t 3Eeht T Hifm |

2. Wh Gl Ghd  x(t) = 5 cos (2000) nit cos (5000) nt =T HFIA
forer ST R | et B fopm =gam @@ @ dvae femenm S Sl
B T e 1 Svaet | g e TR S Eeh 2

(1) An accelerometer has an input range of 0 — 100 m/s2. Tt has a
mass of 10 g and works on a frequency of 10 Hz. Find the range
for the displacement transducer used to measure the
displacement of the accelerometer.

(ii) 1. State and explain Nyquist criterion.

2. An information signal x(t) = 5 cos (2000) nt cos (5000) ©t is
sampled. Calculate the minimum sampling rate that will be
needed to recover the signal back from its samples.

M-ESC-D-ETE 10
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Q6. (a) Th Weo AN Hl FeAd ¥ 79 T TA-H-fSfea Hadt H Hri
%) TR HINT | TH I 237 ADC 1 MHz sl Fefieh et IR 3 e, S
0 & 1-25 V 5igd 125 ms # T &, 1 FEAHTA LT 8 | Wb fTg, Afereha
fopaft et Tie Wree # frFht smirf, 9fe 7ge 0-75 V&t 4t 2
With the help of a neat diagram, explain the functioning of a Ramp type
Analog-to-Digital Converter. A Ramp type ADC makes use of a 1 MHz
clock generator and a ramp voltage that increases from 0 — 1-25 V in

125 ms. Find the number of clock pulses counted into the register for an
input of 0-75 V.

(b) @)

(ii)

@)

(ii)

e ®

M-ESC-D-ETE

@Wﬁﬁ@ﬁﬂgﬂﬂﬁLﬁTﬁ%ﬁWﬂ?ﬁﬁwml
3qp AT, Il MR /(WA H! wars¢ | LVDT - e
ST 7 TIAH <hell Tad TED Y YHHT o TR § qHA1EY |

T LVDT ! 100 @9 & Yot grT 10 V diceHiet & et I § |
9« IS 0-5 mm H Gt T X AT 8, 99 LVDT o el o SI-IR
2 mV I 3@eye 1 Wl & | LVDT 3R QR & i grfear A
HfT | T deafiet ﬁlooﬁmm%aﬂtéﬁﬁﬂmaﬁa—aﬁ-aa
T ST Gkl & | I b1 forem forft & sma hifste |

With the help of a neat diagram, explain the working of an LVDT.
Give its characteristics, advantages and applications. Explain the

role of phase sensitive detector used for signal conditioning of
LVDT.

An LVDT is connected to a 10 V voltmeter through an amplifier of
gain 100. An output of 2 mV appears across the terminals of the
LVDT when the core crosses a distance of 06 mm. Find the
seﬁsitivity of the LVDT and that of the whole set-up. The used

voltmeter has 100 divisions and %th of a division can be read

accurately. Find the resolution of the instrument in mm.

awisq%w,@amaﬁg,sﬁﬁw%r%aa‘ra@a(ﬁﬁﬂqmm)
g,(P)=P3 + P2 + 1, 3
g(P)=P3+P+1

g s T (SFE) ¥, 9o @ | 3 AR Hadt & foe st igw
i -

(0011), (0101), (1010), (1101)

11

10

15



(i) ISO/OSI WS TCP/IP @ foawur o 3k ITH IR 9HARY | &
Hifme 6 1S0/0SI H 9 Hagl § ¥ YAh Hl SR TCP/IP Hi Hagl
20 8 frar S R |

(1) Show that the (7, 4) cyclic codes generated by the two polynomials
g,(P)=P%+P?+ 1, and
g2(P)=P3+P+ 1
are equivalent. Find the codes for the four messages : 10

(0011), (0101), (1010), (1101)

(ii) Discuss and differentiate between ISO/OSI and TCP/IP. Explain
how the functions of each of the seven layers of ISO/OSI are
carried out by TCP/IP. 10

Q7. (3 Tk 500 Hz & Brepof aln, fme R smm 40V 2, CRO H
0-1 em/V i Featar &g gonfgar it Featr fagues ufgwei w ams T
2 | TF 3T 250 Hz AR (91EA) T, 50 V h, 0-08 cro/V 1 &fcrst g
e 1 A R W @ IR R | A8 AW g¢ B QHl 399
qeashIierh &, A CRO T SERIA AT 1 T@Tier SHIsy |
A 500 Hz triangular wave with a peak amplitude of 40 V is applied to
the vertical deflecting plates of a CRO having a vertical deflection
sensitivity of 0-1 cm/V. Another 250 Hz sawtooth wave of 50 V is applied
to the horizontal plates having a horizontal deflection sensitivity of

0:08 cm/V. Assuming the two inputs are synchronized, sketch the
waveform displayed on the CRQ. ' 10

b) () ¥8 uFd ge % Teme (Ywgeet) ¥ swer e 82H ® AR few
MOV C, A (4FH) IH 537 2, @ 3% =i <ils A 9 UIeH HW

AN I I <t GEilag HIT | |
G) Feffea 3§ @ v@s Ffe & gert &1 avf il | 3 ¥ g

$1 fpaa-fepae =l hl Foare & fou §a Bt 8 IR SH-$H &
g quTfad g @ ? SHssy |

1. Q.o (9 )

9. wuA.H. (e Hi)

3. UA.TA.TE.9. (S THE.-Td. T R SEe)
4. M IWAE. (MR, HifSw)

M-ESC-D-ETE 12



(c)

M-ESC-D-ETE

(i) . Assume that the accumulator contains data byte 82H and the
‘instruction MOV C, A (4FH) is fetched. List the steps in decoding
and executing the instruction.

(i)  Describe the function of each of the following mnemonics. How
many cycles do each of them require for execution and which are
the flags affected ? Explain.

1. DAD (Double Add)

2 CMC (Complement Carry)

3. LHLD (Load H-L Register Pair Direct)
4. ORI (OR Immediate)

@aﬁa%mﬁwﬁ?ﬁﬁmﬁmﬂaﬂ%m TS X 39 21 @ :

¥ my Dopie M 1o B gafh sl s Bl T i)

Wikehal p; | 0-02 | 0-04 | 007 | 010 | 0-13 | 0-18 | 022 | 0-24

(i) 1 G hl HIS B & AT FHAT ASHT 1 FHHTA HIT |

@) ¥ ohigd & s qurent 6 saren SR i valia Hifvm |

(i) (1) TB SIS, T (2) JEHBH HifT (Femt Sl Tfekar g9= & 7HI
70) & o wygw oftwa foe s wia wiew fuifa Hifsg | w4
el Siqatg (TR ot 3@ yeR gHAT SifeT A gwar o I
HIfT |

Eight messages are generated by a source with the following
probabilities :

Message m; my | my | mg | mg | my | mg mg my

Probability p; |0-02 | 0-04 | 0-07 | 0-10 | 0-13 | 0-18 022 | 024

(i)  Use Huffman scheme to code these messages.
(i) Explain and illustrate the prefix property of the code.

(iii) Determine the average number of bits per message (1) with the
Huffman coding, and (2) with uniform coding assuming the
messages to be equiprobable. Also find the information content

(entropy) in the message and hence efficiency of the Huffman
coding.

13

.10

10



Q8. (@) () U Trmw o ° fsues geeemnt & awe #, Frafafaa ity wsqi
TR :
1. Sc¥H =l
2. gfeuw R IR
3. sfoue ergm o TR R
4. 3w o IR
5. sfeua e it fae e
(i) T=faRad % g aftla @ W fo=m Hivm -
}.{1 -4 -1 X1 1
o= I
X9 3 - X9 1
Xq '
V= [1’ 0]
X9
T o AT B i I HIFT |
@) Explain the following terms in reference to performance indices in
a control system : : 10
1. Rise time
2 Integral square error
3 Integral of time multiplied square error
4. Integral absolute error
5 Integral of time multiplied absolute error
(ii) Consider the system described by
}-{1 -4 -1 X1 1
= 2 8
X9 3 -1 X9 1
X1
y=[, 0] :
X2
" Obtain the transfer function of the system. 10
M-ESC-D-ETE 14




(b) - SF, uftuy fepisiss (Wfehe o) & oo fogia W ==l hife | afes
iSR! % 3171 Tehl <hl G A 3Hh w1 A & ? Fope dieear W H 6
e s Y fawrfcr <6 STl @ 2

Discuss the operating principle of SFg circuit breaker. What are its
advantages over other types of circuit breakers ? In practice, for what
voltage range is it recommended ?

(¢) oS Tell B T & 2 31U (1) UeSieesd dils Feil, 3 (ii) MU oS
el B 7T T T § 2 fohw faftr @ ot (wened) @ wred B 2

What is Load Flow solution ? What do you understand by (i) Adjustable
Load Flow, and (ii) Unadjustable Load Flow ? Which method will
provide the accurate solution ?

M-ESC-D-ETE 15
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