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ELECTRICAL ENGINEERING (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

v _
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 authonzed

onc.
Assume suitable data, if considered necessary and indicate the same clearly,
Unless otherwise mentioned, symbols and notations carry thetr 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. (@) A9 Ry e d ol ds s s R S ) de site wgwer aes w s w5

R(s)
ge HigH $HiNTT -
For the block diagram shown in the figure given below, obtain % using block
| S
diagram reduction technique : 10
R{S) + +
AN e @ s[1/s Q)
| 1/s 00— —*@-—*ﬁ
o d’y . dy
(b) T& T4RW TR (x)-IHRYE (y) €I d—2—+8—d-t-+ky=50x(t} g affe B e
t
x(t) =2-Su(t) & T, T8 u(t) gz w9 $wM 8, TR y(t) 3R @F Afuwan 99 g
FINT S k =25.
A system input {x)-output {y) is descnbed by the relation
2
Y .8 4 ky = 50x(1)
dat<  dt
Evaluate the response y{t) and its maximum value for an input x(t} =2- Su(t), \
u(t) 1s a unit step function. Given k =25, 10

() Taltm v 3 CRO % 7w faflae 2k 3% sgwarm &) garul 2000 V & fawa g/ CRO 3
g T T sl & 91 J@ Higl

Name the different types of CROs and mention their applications. Find the

velocity of electrons that have been accelerated through a potential of 2000V
in a CRO. 10

(d) <E/™m ¥ AN T wgw g ol & gy LVDT & SEviel aaeige|

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

() T dw (@R Whe) 3§ 78 w o=t w@ ge 8085 A wgw diw wwA fwsl # e
FiTa |

Discussing the issues In memory addressing, explain the five addressing
modes used in 8085. 10

B-¥ - O-SFefFsrf 31 2
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2. (o) TR W@ FEE F FEE S O TEEE Wit 99Ee i I8P T IR FAvE -
Rrem 6, e NE-ae 9 T G(s)H(s) = ‘E{S-M) 8, fera #i siw $hifw

s“(s+1)

State the Nyquist stability cniterion. Draw the complete Nyquist plot and there-

frorn check the stability of the closed-loop system whose open-loop transfer

4
function is G(s)H(s) = i ). 20}

mM

s?(s+1)

(b) URECRM 1 87 U WHHS & e B F FoI 8, GUHET| IgTeRs faen § BRANCH
g9 RV e e 8 d9ifta fee s w2, 991 Sifm)
T YA 9T a1 s A N 3FRH € | W% 31IR¥1 & om WP B | 091 Hhiteig 1 T M T THY
hTs 1 QU {9641 911 Hehal @ 3T F145HR A 18 BRANCH %91 3732w 7#i 8 ) Farse, f srdsem fsqifea
FR W (1) IR A AN (i7) T oRuen are wwes! ® fRan-fedm ang @i

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 (ii) without pipelining take to execute the program? 10+10=20

(c) T -TATRHT FHR & fSioee aivedic Sl Hrsc o) @ R~ g 99y

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

3. (a) & frmm faes &1 7aw %y Felaies g @a §

Y{s}= s? +3s+4
U(s} s3+2s% +3s+2

fFraufta % afitad] M 3 38 frew @ R vigd JYaa i Yeoiaa (sifesleiete) w o
HiTe | Tees & =ad <38 Tl &1 9F =5 am?

The transfer function of a control system is given by

Y(s)  s%+3s+4
Ufs) s° +2s2 +3s+2

Derive the state mode! 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

& TSI Folis 31 3 [ P.T.O.
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(b) TE FIe & Q% AA HI €Y gay A fafu wngmg @ woA @ 3R & 9 F W gony &
Hoeh & AH-PUrHeH N 3249 S WR 1 UREwer S, 99 38 e mmee T e @
a2 MHz T 2gf #8450 pF | @ ™1 )
S| S AT S MH2 9 fFan s, @R Sfiet 60 pF @ g3 e T

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 1s tuned
at 60 pF

{c) 8255A PPl ® §7 34+ WI—3YE N2l 3R Faam o | 9= i)
65HﬁTﬁT€ICﬁ3ﬁ'{92HHﬁL,ﬂhi\mctAﬁﬂﬁ%ﬁTQﬂﬁT [EY | 9 0 W 65 H
£ g=g # 3R U 1 @ 92 HF T=m F WG Hiival

What 1s 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, (a} (i} T& FRA A2 & THEHS THEO 91 WEW I9 FHiwgl T BI—8R ITEH,
st farfhe, STE 3R Ao 7 | UR® & IRV % WY 3T i R gagise |

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—VZ4, TR 3R Fgam i e qarge 2 3E YENE 1 9= HIR ) A TR AR F
foe AEIMRE CPU %) ROM, RAM 3R 1/0 % ¥4 9% TR g41ad i ¢, Tage)

Discuss the role and purpose of the three buses—address, data and
control. Explain how they connect microprocessor CPU to ROM, RAM
and I1/0O for data transfer. 5+5=10

(b) TH TOIagi-SAMMEIC Y& & qredret 1 a & Ja #1-91 87 T SEAEHE 6 F
qrediel, 1 - diwe ] qat #) 88 A & foe wrarra: |§arivd €, P, WA 29l 21 3fe e

Fecl & WAy % FE #F fFEE *F Folae B T@GOEE die § I Fadl | ddna

e Sie, @ T P, B 21 TNEE fF AR F1 6 @0, 9 tan ¢ = 1-22 3 g e o

R

Hhdl 2|

What are the sources of errors in an electrodynamometer type wattmeter?
A dynamometer type wattmeter connected normally to read power in a 1-phase
circuit indicates the value B. A second reading P, is obtained when a capacitor
of reactance equal to the pressure coil resistance 1s connected in series with

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

: 2P,
the expression tan¢=1 - ?2—- 20
1

&~ B O-SFMfesf 3 1 <
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T HISHH T Bl 1He2d H1 SIA-TU S8R BavE =henaEa g1 &d B

G(s) = — al
$(1+0-2s)(1+0.05s)

N7 mifsi & 20 db R % fole X & v =1 Pyt S

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

K
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G(s) = *
s(1+0-2s)(1+0-05s)
Determine the value of KX so that the gain margin 1s 20 db. 10
W"WIs—B / SECTION—B
@) T 11 kV, 50 MVA, 3-3s Tl o-saida soter % el R v & ol % fire
frafafas = =tz €
ILL = 2590 A
ILG - 4130 A
S % AT Siaara (Feaes) & p.u. T4 F [ulfa i
An 11 kV, S0 MVA, 3-phase solidly grounded generator has fault currents at
its terminals for different types of faults as follows :
ILLL - 1870 A
Determine p.u. values of sequence reactances of the generator. 10
b} G'1H Teaed 4 5 ohms YRAY IR Uk Zr@uwa oiEd W Jeedl v =100sin{wt +a)
Tl T @) TRl o e 99 R IW G F) FATA & S W Hiche IcaA g BN | Wi Wb &
R gU F B 9eC 9@ DC HgaZ e (i) Y 8 ol (1) Afywam 7 agfd amgha @
50 Hz Wit
A transmission line of inductance 0-1 H and resistance of 5 ohms i1s applied
with a voltage v=100sin(®wt+a), a represents the instant on voltage wave
when short circuit occurs. What should be the instant of short circuit so
that DC offset current i1s i} zero and (i) maximum? Assume supply frequency
as S0 Hz. 10
() T e & wae aaERe
Explain the advantages of numerical relays. 10
G- B -T-FefiFes 3 1 S [ P.T.0,
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(d) GER % e g OSI-ISO Aied & &M wag) § WRkbia 311 g2 (PDU) 4 it awemse)

(e}

(D)

Explain the role of Protocol Data Unit (PDU) in communication within seven
layers of OSI-1ISO model.

gﬁ%#@?ﬁﬁﬁﬂﬁiilﬂqﬁﬂﬂwtﬁ%mmmlmﬁﬁ%@ﬁ%ﬂﬁ“ﬁ"‘““
IR % ame ¥ R e 3w/AR0 e B wew o 27

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

T# ¥8 50 Hz TR fawem Weasd W, & caa-dfFe o g (& Tama s4iel 250 MW
TEH F @ B Alhan wyrf-gm e, S TE3 W G9E £ o gEHdl g, 98 Giedl %
TITeH B 500 MW 3R @& dfFz & J9Ie@ § 350 MW 21 T 319 3-% 319 Tk &5 &
“zam 8 M W 3@ B9 W 2@ R Fioe e B0 w1 YEeR shifee e gfde Je
Il @ a0 i a5 famimm amm ©) Fifes e a9g & wees $07 & e el
1 TS B STaTaAHd] B

A synchronous genecrator 1s 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 1s 500 MW and 1s
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?

frafafra tiewsl R (i) fia@s @ @ (i) 60° & @ (mho) T & foe &7 a7t A =raww

ey -
IHeh 1Y :

CT : 400/1 A
PT : 132 kV/110V

T @8 & foru wham (3fER) (2.5 + j5) ohms (Mufe) 3R fedm @ & fou yamm
(3-5+ j7) ohms (STufie) B} war 23 7yw @ 1 80% Frfyd =t 2, Rdm &3 num g oix
T @3 &1 30% Frafia & a9 g &3 vum ws 3 fda @s #1 120% b wa )

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 1s (2-5+ j5) ohms (primary) and that of second
section 1s {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.

-V B - FeftTes] 31 6

10
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20
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(c) Uw4 wIE Aisgow= (PCM) a 8¢l Wigyewa (DM) A %% axgid §¢ aRese i DM | PCM
} SEW [9Hed F| HE] @1 g1 Q) TGS HRRHIA dad (§) AR Feien @ T, 1 994
fisre-wi 3 aare /T R w5 ar swies w27

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?

7. (a)

st fo o 1 fomman T B, eas- 1 #i ea-2 & 91y M -die A B, Aeah-1 & qAged
ABCD IESNES mﬁlﬁm w:

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

T A | T
AWV = - 1,
' 7 =20/30° Q' : :
; ; ; Z, = 50£-45° Q
| | } §
74 : : V : : V
' 1A B ' | Ap By :
] | I |
'+ Cy Dy : : g Dy
Y / : ¥ E 1 g
o .
Network-1 Network-2

(i) T& o aed f fagda dqan 5 fagdie e 21 et Sifte aarg aem fifsg) srgid $)

(o] (Y

(1)

Fgta 50 Hz ¢ | Wifteh &g ol T3 & aUTesd & ¥4 8 ieia i

A transmission line has its electrical length of 5 electrical degrees. Find its
physical length. The frequency of supply is 50 Hz. Express the physical
length in terms of wavelength of the line.

ASK, FSK 3R PSK & s&mra ® fg-anurl (aRaR) 9%5d 0011010010 % HiSYeiwH &)
29 91 qUTEYS &1 CEias 95|

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

FIIR ¥ e 618 (QPSK) F1 27 we < w0 21 & gfg o0 A Rrm wan wee a1 8

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

(c) TF a&THs (@ & fore we taie s@nu oin Biea e afim 4 mive fafm gzt =
HHHATRQ
Draw the block diagram and explain various components involved in digital
signal processing for a numerical relay.
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o+5=10

10

10

i0

10

10
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8. (o) & AR FYF (VA 1 3N 2) TF TE-¢lIEH A IS §U 8 aY1 YR HI3 2 & Y &1 5a §IT |
d 100 MW H=1itd sl Sl 2 @9 25-a19 8 10 MW 6t afd g1t 81 = a3t 6t oifee-
IET ) FHI-AMEH A R R W9 T3 Tk H1 AR, Il 98 F A H HH T 25 Tid
MW-hr 8 3R 391 9331 & fau v $om fa=fofas g <= @
F, =0-015B% +17P, +50 /hr
F, =0-03P5 +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 irom 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

Fy=0-0158% +17P +50 ¥/hr
F, =0-03P5 +19P, +30 ¥/hr 20

(b) (i) TUSR-SARE Giche s o H1-991 BTG & W ITH 1-F1 Y 4

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

(i) T 3-%9, 50 Hz, 220 kV, 500 MVA Ta=yH & e Th ik sl 1 T T
STIYI® ¢ | STGTh Gihe el &1 994 whiteg, IR JHH! Tafvizar, i Faigu

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

(c) TR wgEa & foru waes Reed! =% (CRC) IS i 39 6190 | awese & %o == 4l
(FCS) 3R 9Tk /ey &1 997 &8 far sman )
TF <9l M = 1010001101 (10 fee ), wiaey P =110101 (6 Tez) fgm wan 8\ oy i
FCS &1 Si&as fra YR e s g%a 81

Describe the Cyclic Redundancy Check (CRC) scheme for error detection,
Explain how the Frame Check Sequence (FCS} angd divisor/pattern are chosen.

Given a message M =1010001101 (10 bits), pattern P=110101 (6 bits},
illustrate how FCS can be cailculated. 5+5=10

* % %
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