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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.

Question 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 medium other than the authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless other-wise mentioned, symbols and notations have their usual standard meanings.

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a E[uestion shall

be counted even if attempted partly. Any page or portion of the page left blank in the answer book must
be clearly struck off.
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EUE—3
SECTION—A

Q. I(a) (i)mﬁﬁg%ﬁ‘mmﬁwwmgqsﬁgﬁﬁﬁmm' ST HIfg
ey N / ﬁ
AT [ Al qRdt w Ay gl B o w2 |

Giving classification of errors in measurement, explain these errors giving suitable
examples. Explain how systematic errors can be minimised. 5

(ii)@W&wﬁa‘rmﬁwﬁﬁlwwﬁmll=1o¢0.2Aam§efr
Wl H L, =20 % 05AR| TG 4 =1, + 1, B @ AR
() I, 7 Ll = dwia 7 79 g5y
(i) AR A wEE BT T gy
gRemH gx feroguly #ife

A circuit consists of two branches in parallel. The current in one branch is I, =10 + 02 A
and in other is I, = 20 + 0.5 A. Determine the value of the total current I = I, +1,

(1) considering the errors in I, and I, as limiting errors,
(1) considering the errors as standard deviations.

Comment on the result. 5

Q-1(b) TH T B Al 138-kV WO AT 49-MW WX # 0.85 Ug=H Wi o & A

o

T 21 80 km TS XY AT B AT RUGF 7 = 95 £78°Q @ ¥ = 0.001 £90°S |
FETE-T 99 &1 GO 6 gL, TMUAT ST

(i) Line® A, B, C @an D Reuxiai %
(i) Ywv-fga dieedn

(iii) YR e

(iv) Ioo-R widd TS,

(v) HELU & |

A 3-phase 138-kV, transmission line is connected to a 49-MW load at a 0.85 lagging
power factor. The line constants of the 80 km long line are Z = 95 £78°Q and

Y = 0.001 £90°S. Using nominal-T circuit representation, compute :

(i) The A, B, C and D constants of the line ;
(ii) Sending-end voltage ;

(iii) Sending-end current ;

(iv) Sending-end power factor ; and

. 10
(v) Efficiency of transmission.

b+ 13

A-BRL-M-FMFB

o



Q. 1(c) (i) UTF ATTHHFYEX & YTElT aregael 1 IO 5T IqH oY EsH @ a1%d | THh
qa @l w1 HE9 # aulq &g
Draw the block diagram indicating the typical architecture of a microcomputer. Briefly
discuss the salient features. 5

(i) ATERIIRAET H GO FId gY, UREd! fie T A @ §0r 9 a9 o g9l 8 7
‘0’ e @1 WM w gy gifeq 9 ) foln ¥ g B o1 @@ § 7

How can square wave generation with a variable bit rate, be done using the
microprocessor ? Output should be available on a chosen port, using bit ‘O’. 5

Q. 1(d) Frfafes Tfa &1 R IR .
() = s "F
(i) T g
(iii) 9T g
(iv) @<’ 9=
s Ra & fowy
Define the terms given below :
(i) Pick up value
(ii) Reset time
(iii) Operating time and
(iv) Reset value

for protective relays. 10
Q. 1(e) Fro=aw o=z A A 2w Mael % Ico@ qen avfa AR
State and explain various test inputs in control systems. 10

Q. 2(a) N Ry w FAg7Fw d7 & @sF InE

Using the Block diagram simplification method reduce the block diagram of the following
control system

10

“RR-H O™

4

ﬁwmwmwmm@ﬁﬁmm%mmﬁ

AT Y
to a block diagram of the following type : 20
R(s GGs) . C(s)
H(s)
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Q. 2(b) TH U UYEY 4wl g R F Fa-am wqwme o

Time-current characteristic of an induction-type overcurrent relay is

I -7 & s

I (Multiples of pick-up) | 2 - 6 8 10 | 12 14 | 16 | 20
T &%

T (Seconds) 10 | 5.1 4 3.4 3 28 |26 | 25] 24

wF SARTR R w1 G w1 T s 2 e w1 gWEeT 125% &1 o8 oa

TMS 0.6 &1 78 & uRug ¥ C.T. U@ 400/5 Aok & 93T 8, wd o aRoy &
Y g7 4,000 VFET B

It is desired to determine the time of operation of 5-ampere relay having a current setting
of 125% and TMS of 0.6 connected to a supply circuit through a C.T. ratio 400/5 ampere

when the circuit carries a fault current of 4,000 amperes. 20
Q. 2(c) (i) o T § AR YA swEd @ fu AR wER @ S6r @ alie el
Classify different types of buses for load flow study in power systems. 3
(ii) Wﬁﬁﬁﬁﬁmﬁwﬁqﬁa?{w—wzﬁﬁwﬁml
Discuss formulation of Newton-Raphson method with mathematical details in polar
co-ordinates. 7
Q. 3(a) ﬁawﬁwmaﬁaﬁ%%m&%wﬁaﬁﬁ (ars aﬁ@)ﬁﬁw@?aﬁmw:ﬁ%
fReamr T B 1S9 oA H1 AW HEA W@ BT
The asymptotic approximation of the variation of gain with frequency of a control system
(Bode Plot) is shown below. Determine the transfer function of the system. 10
afeg aB ¥ |
Gain in dB 76 dbloctave R dbdsve w (G AT)
1 2 10 50 100 w (log scale)
Y [ 1 =
20 dBF——— | ] Lo
' [
|
: —12 dB/octave
—6 dB/octave
4
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Q. 3(b) () Fr wifdd TF & qe&r FRor F01 817 § ol Tose e F Frea af-rE @
o g g e <1 g@ar 27

What are the main causes of low power factor and discuss measures by which low

power factor can be avoided ? 10

(i) T SuHlET 20 kW ifFd 0.8 9e=rt wifdg o UX dAdr 81 9w gl & fafx
sy fred s @ 0.95 weE el @F Fern W1 w9 |

A consumer is taking a load of 20 kW at power factor 0.8 lagging. Find the rating
of capacitor to raise the power factor to 0.95 lagging. 10

Q. 3(c) T 11-kV, 50-Hz 9+ t& wR & of¥d gees & o1 o1 aoff a7 § dF-%9 & Qv
0T Bl AT QAT AT G h I givEr qur eiikar FHe 4.0 3| 94 0.01 pF
¥ qor gy AT A1 | AT FINY (a) WHE g TR dieed (b) AR dieedr
firex 7 (c) @it JAE dieedl 1 AGRT W@ (d) YTERT diecdl @ oEd sered

W (IR IR IR AN) T & yud R a6 |

An 11-kV, 50-Hz generator was supplying power to a load when a three-phase fault
occurred on the system. The inductive reactance and capacitance of the faulted section
were 4.0 ohms and 0.01 pF respectively, and the resistance was negligible. Compute
(a) the active recovery voltage, (b) peak value of the restriking voltage, (c) the frequency
of transient oscillatory voltage and (d) the average rate-of-rise of restriking voltage (RRRV)
up to the first peak of oscillations. ; 20

Q. 4(a) (i) FFH weF 3@ FAEHT AP JGRT wHE A Frafafy T Hikg

Draw a functional block diagram and explain the working of a digital frequency

meter. 10
(i) w7 3ERT A9F T WSy AERT WUE & g duT fawwd & uRey wd ey @
aufg @I | |

Describe the circuit and working of a wave analyser for audio frequency and Megahertz
frequency. 10

Q. 4(b) %mwamgﬁ%mmm—%aﬁ@mamwﬁw—mﬁrﬁ%
Hgd Hl TISC S |

Draw the timing diagram for memory read cycle and memory write cycle and explain the

significance of the time periods therein. 10

A-BRI-M-FMFB ]



Q. 4(c) Th wyaRum (7, 4) Y€ Fc N H@ ATF P wEd AT E
A systematic (7, 4) linear code has the parity matrix P given as :
1 1
1 0
Pl=
[P] -
§ [ |

01—|.—¢.._A

(i) e @R 1000, 0001, 0010 & 0111 & forg ez @Rl = s Mgy

Find the code vectors for message vectors 1000, 0001, 0010 and 0111. 8
(i) TETER FHeaed W AT |
Draw the corresponding encoding diagram. 8
(iii) aR e wRe [0111110] ¥ et Ffe 8 & A A gyl AR qur s Prowwo
I | : .
If the received vector [0111110] has a single error, detect the error and correct it.
: 4
SECTION—B

Q. 5(@) () b MuAv oA & ¥u fomguy ¥ fa=aed fomg s =g oA -
Determine the break-in point in the root locus of a control system with :
K(s+2)
(s> +5+10)
(i) FEam d@7 & fog .

For the control system :

G(s) H(s) =

R(s) K C(s)

s(sJ + f) - £=10"" Newton m per rad/sec
J=5x 107 kg-m?

e yau Praw # R e smea gfe 0.01 21 K F OAE W@ AT

the steady state error for unit ramp input is 0.01. Determine the value of K. 5

A-BRI-M-FMFB

ften



Q. 5(b) sgfrash gatr= 2 F smawawar @ 7 4 Pk & gElra &1 s W@ gy, R ae
ey f& R—X waa & wgdsiw @ewr $F g w7

What is the need for a multi input comparator ? Show with diagrams how to obtain the
quadrilateral characteristic in the R—X plane using 4-input phase comparator. 4+6=10

Q..S(c) (i) S AHST H FTET AED UX ASA FT FAT A@WIHAT 8 7 TW wad # FSK, PSK

¥ $A dgax 2 ?
What is the need for sending digital data over analog carriers ? In this regard how
is FSK better than PSK ? . 3

(i) 3ATRST A F 7 W dARGHl © ded H FaamErR HAiHsT The (9 ST g) Tur
a1 siFsT THEE (W S g) H AT F T FR|

With reference to the 7 layer architecture of data networks, distinguish between
Protocol Data Unit (PDU) and Service Data Unit (SDU). 5

Q. 5(d) Ffved’ & fory o Haws Tl & Ivore Fite Tor =l & sfdEaR ggF el
& qaARHF quid I |

State various insulating materials used for cables and comparatively discuss any two
widely used materials. 10

Q. 5(e) ‘uﬁfw’%mwaﬁ%?‘%%ﬁu—waﬁw&ﬁmwaﬁg&ww
¥ GHARY qAT WS gAAT gHIGNA’ (QOgE) § #INY |

What do you mean by Thermistor ? Explain briefly resistance-temperature characteristic
curve of Thermistor and compare the same with thermocouple. 10

Q. 6(a) (i) =W dccHMr FT B 7
What is a digital voltmeter ? 3
(i) sy decATd & qaTT X @S T AN 2 7
Whaf are its advantages as compared to analogue voltmeters ? 3
(iii) TR 99X F sl AecHiEl (DVMs) # g a71q gy, foelt ok =1 o s
& forg avfy @i
Listing different types of DVMs explain any one type for the measurement of current.
4

Q. 6(b) (i) f@Ts DAC 1200 I 8255 3qxyssT S a1 &1 wevarl 8 ? AT AR@ 777 |
w@Hd F AP 3 fore GF wwewa w1 g =ik

Show how DAC 1200 can be interfaced to the 8255. Write the schematic diagram.
Use ‘double buffering’ to prevent glitches. 14
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(i)

Q. 6(c) (1)

(ii)

Q. 7@ @)

(ii)

A-BRI-M-FMFB

12 [ &1 siwst, s < FATE Wi ERefadl § oA g, W (@) # o

DAC Js&ih, H1 &iax X1 & forg 8085 IuAfha fafew | 7 e & weet w15 -

& Al HL g™ § sisila 21
Write 8085 subroutine to transfer 12 bits of data stored in two sequential memory

locations to the DAC interface carried out in part (i). Assume that the address of the
first byte is stored in the HL pair. 6

DPCM #& PCM ¥ dgaX 2 ? I @fed grasy & &8 DPCM @dl &
Ico frr ST 8 9 IFH dcdred @9 elar 8 7

How is DPCM better than PCM ? With the help of illustrations, show how DPCM

signals are generated and decoded. 10
A o § e M@ deadl gedes ) EER SN #Ge owEkag @ o

(a) WWWWWW@WWW

(b) FT-IH A TATH |

Consider the convolutional encoder shown in the figure below. The code is systematic :

(a) Draw the state diagram using the State Transition Table

(b) Draw the Code Tree. 10
i ch) o
‘1;—0 Output
Input @
FF1 C

feumos |19 & fre, Piw W oW Rge giesges afd OPAMP &1 yam fg o
a3V YIHF B FEYUTCT P TSC HINY |

Describe the functioning of a charge amplifier using an OPAMP with piezoelectric
transducer used at the input for measurement of displacement. 10

AT eI B o ) Feued PN qUT T gy S @ REn ge s
IF T |
Derive the expression for the transfer function and draw its curve showing frequency

response. 10
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Q. 7(c)

Q. 8(a)

Q. 8(b)

Q. 7(b) (i) 8086 % wiew iy & wemlt =% Tl FARY |

List the features of 8086’s segmented memory. 5
(i) 8086 % R war fad =17 @ & ? S7& @ewn = ya PRI T IAF S
i F fafeg, MOV’ #1 T ITEWT A | 37 TS B Td@AE gadadl @l
! warsd | '
What are the different addressing modes available in 8086 ? Indicate their features.
Write the mnemonics for each of them taking ‘MOV’ as an example. Indicate the
symbolic notation also for each of them. I
DY ABEH TAI B, JG4S FhT GIW H VAT FT w@H & ? UH BPSK FFhad @ forg
e @ et AR
What are the advantages of digital carrier systems over Baseband digital transmission ?
Develop the mathematical formulation for a BPSK signal. 10

.@ﬁﬁﬂ?aﬁm—waﬂﬁwﬁ%wﬁ%:

X =Xy

Xy = X3 — U

Xy ==2%s — 3X5 +N0,
Jar Pty wdfieo B

y; =%, t3x, + 2u;

Y2 =%
Jaedl HHAY Wehd YAlE WE F WA T 9F & AwenalE g HwOA@ A
A control system is represented by the state space equations :

X =X,

Xy = X3 — U

X3 = =2X, = 3x; + u,
and the output equations are :

y; = X; + 3%, + 2y,

¥y = %5
Draw the state transition signal flow graph and find the characteristic roots of the system.

20

() Tha YEiEl # gemar § HVDC ¥9X0 Fiedl & arffesor 9 sren iR

With the help of single line diagrams, discuss the classification of HVDC transmission

links. 14
(ii) 37+ FaAKHS A9 TE ETAl @ SR |
State their comparative advantages and disadvantages. 6

Q. 8(c) UH IFw RA &1 @sw 3@ wAy aur gl @St d AW swEd |
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Draw the block diagram of a Digital Relay and name all the blocks of this relay. 10

9
Y



