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a5 CS (MAIN) EXAM, 2010

S1. No. .  metes | C-DTN-K-FFB
| ELECTRICAL ENGINEERING
Paper 11

Txme Allowed : Three Hours IMaximum Marks : 300

INSTRUCTIONS

Each question is printed bo!h in Hindi and in
English. :

Answers must be written in the medium
specified in the Admission Certificate issued
10 you, which must be stated clearly on the
cover of the answer-book in the space
provided for the purpose. No marks will be
given for the answers written in a mediuni
other than that specified in the Admission
Certificate.

Candidates should attempt Question Nos. 1
and 5 which are compulsory, and any three
of the remaining questions selecting at least
one question from each Section.

Assume suitable dara rf considered necessary
and indicate the same clearly.

Symbols/notations carry usual meaning,
unless otherwise indicated. '

All questions carry equal marks. . .

Marks assigned to each part of the question
are indicared az the end of the respective
part.
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Section *“A’

Why is a LVDT excited by high frequency
and low voltage ? Derive the LVDT output,
€o» in terms of excitation voltage, winding
resistance and’ inductances. A bridge ABCD
has resistors in its four arms. R, in arm AZB,
R, in arm BC, dummy gauge in arm AD,
and active gauge in arm CD. If a strain
of 1250 um/m is applied, find the bridge
offset wvoltage across- AC if the bridge is
supplied with a voltage of 12 V across BD.

Assume, R, =R, = Rdumm}, gauge = 350 ohm

and R = 350 ohm has gauge

aclive strain gauge

factor (GF = 2:0). 2+10+8=20

(i) Explain the functions of static VAR
systems in EHV AC transmission.

(i) Discuss different types of static VAR
systems (SVS) with the aid .of neat
figures. ) _ 8+12=20

Write an 8085 assembly level program for
designing the following system :

When a coin is inserted and when it 1s valid,
port 1 gives code FFH. If it is valid, check
whether the request is for tea or coffee at

C-DTN-K-FIFB 2 (Contd.)
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1. (a)ﬁ:ﬁqwaﬁﬁaaﬁrwmmﬁmﬁw
.40t Iafra frar st & 7 uw Y €1 A & Fafw
| AT e, WY eI, IR IAWA dteedr, Hee
gfadre Tar R #, Fifdg | o Ag ABCD
$Fr I el F gfadws s g €
R, ST AB ¥, R, ST BC ¥, 3o AD ¥ W&
Afor gAY, TAT AT CD | U Afsrg ga7mHy |
gfg 1250 um/m &Y fGefa Qg &fr o€ 2, AC
F Heg Jeeat v Hifog, afe ag @1 BD F
Heg Fieear 12 V Qfug i 7€ & | w9 ifsa
Ry =Ry =Riyfsm gurqy = 350 37 T4t

R frgfiy gt = 350 aﬁwmmw
(r ©% = 2-0) 2+10+8=20
(M () ATy s N TAR F
F1d @Y Tuse FHAT |
(i) @@= ==4F i gegar & &Gy gse &
t T s g3 (w9t ww) Y =rer
Hrfema | 8+12=20
(w) fFafafaa o v sifisweam & fag 8085
HISAOr & &1 Tt fafag . |
51 0 faaar (=ig) fAfase foear smar @ aar
. 3T O Y AT 8, TF 1, IS TF UK TF <aT
g1 ufs g5 39 8, a9 gi& 2 X 9% =g
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| port 2. 04H code at port 2 is the request for
| tea and 40H code at port 2 is the request for
| coffee. Open the valve for liquid to come out
- | with 0O4H code for tea and 40H code for
; : coffee at port 3. These codes at port 3'are to be
| used for valve operation. When port 4 gives
| code OOH, valve is to be closed with code
FFH. Repeat process can start with a new coin.
If coin is invalid, 00 indication at port 5 is to
be given and the instruction for inserting a new
coin can be given.

Write comments in the selected lines of the
program. _ | 20

2. (a) The loop Transfer function of a system is
given by

s+ 4 .
32(53 + 452 +83+8)

G(S)H(s)_ =

Find the number of roots located on the
imaginary axis and also their values using the.
Routh table.

Is there any root on the right hand side of the
s-plane ? _— 5+10+5=20

(b) (i) Differentiate between *“Restriking Pheno-
menon’ and ‘“Reclosing Phenomenon” in
a circuit breaker. Which one is harmful
and which one is useful and why ?

C-DTN-K-FFB 4 (Contd.)
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g 9 a1 =1h & fT € | g”= 2 W 04H
wie 9@ & faga & g @ oo g’ 2 W 40H
HIE FT6N & fasT & forg & 1 = 3 @ 04H
wie & fog arer Y 7w 7@ F B @ifeg aur
40H ®re & fog wrdr F oo @fow | gre 3 W
T HISN A qed gATeA & forg gdnT far s
§ | 51 3E 4 FIS 00H 2T & 16 = &7 |
AT ey w1 FFH @) 5g faes & forg
IERTEdT TR WRW B Thar ¢ | afe e sdy
2, 9 gR&E 5 9 00 FAAT &1 J1Y v qur ag
foer & Favm & fog fAder gy @i aar 214
m@rwﬁar—rﬁa‘rﬁﬁmvﬁuﬁﬁrﬁamzo

2. (a)@ﬁmﬁmﬁrﬁasﬁwwﬁw%

Is+4
32(.3‘3 +4s5% + 83+8)

wTfYE we W sy we i denr §id
R aur TSy AT FT 9@ IR FU I
A WY s Hirfera |
s-aﬁ%ef‘avna?fma‘thaﬂé@%""
5+10+5=20
(‘a') (1) W&qﬂ'ﬁ"ﬁﬁﬁﬁﬁ'”fﬁr 9qde gEAT a4|y

Ygaate geqr’ # AE Fargd | @b oGr
gﬁm%waﬁwaﬁw%w
Y 7

G(sYH(s) =

C-DTN-K-FFB s ~ (Comd.)
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(ti) A simple power system is -shown
operating on NO LOAD.

~——TT0N B,

closed

-1 open
G) - € circuit

— 4

A fault occurs at the far end of the
system and the brecaker contacts separate.
Derive an expression for the voltage
across the breaker contacts. Find the
frequency of oscillation of the recovery
voltage. What is the highest value of the
Restriking Voltage and when does it
occur. ' 6+14=20

{c) (1) A two bus system is shown in the figure
below : '

Pg, 222_
)| | L
i Q ® | @j ::D

If 100 MW power is transferred from
plant 1 to load, a loss of 12 MW is
incurred. System incremental cost is
A = Rs. 30/MWh. The incremental costs
of the two plants are given by :

P

C-DTN-K-FFB 6 | ~ (Contd.)
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(i) Y AT 9T IAET FAY T TF 9 9RF

= =Y fegmar war 2
. CB '
TN . I
} L . E%EI
- et
_tr&qu

gex R o ww oy gouw g T @ aur
Farees @ud faenr & s € RBges
gashf & "=y deear & g o =9
Foaw Fifsre | gagiar Fcear Y e
gy @ o | g7 9=l dreear @t
STAN A I 2 aar A FF elaT ¢ 7

E - | 6+14=20
(@) @) N R mg fe ¥ < =9 o o= 1 Ra@r
TITIT%: :
PG[- | . Pg, »
oY WS
. ON @ e

afe 100 Mw sifes €4 1 & &I &Y
TG I ST o= 12 MW & g1 Sidt

Flaxdrafifes ama A =8, 30/ MWhE R |
) gl Fr arffes sy Y € €

- C-DTN-K-FFB g (Contd.)
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4G _o.02 Pg, +16-0 Rs/MWh.
dFg,

a4C2 _0.04 P, +20-0 Rs./MWh.
dFg,

Determine PG, . PGz and power received
by load.

(ii) Derive the economic dispatch criterion
for a power system consisting of thermal
plants with transmission losses.12+8=20

3. (@) () Explain the ‘principle of the argﬁment’
of the complex-variable theory.

(ii) Explain how this is adopted to determine
the stability of control systems.

(it1) The critical point in using the Nyquist
criterion is (-1, jO) in G(s)H(s) plane and
not the origin (0, jO). Why ?

(iv) For minimum phase transfer function,
G(s5)H(s), the polar plot is sufficient to
determine the stability of the system.
Explain. 5+5+5+5=20

(b) (i) Explain comparatively steady state,

dynamic and transient stability of a
'~ power system.

(ii) Explain point-by-point method of solving
swing-equation stating clearly the’
assumptions made. 8+12=20

C-DTN-K-FFB 8 - {(Contd.)
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—L =0-02 P; +16-0 & /MWE.

o dCy
dFg,
| PG, @A P, S wa Hifag @ | g
gty ke Wi sard | .

(i) qTIE "I, ﬁmﬁmaﬁu‘rs‘ﬁﬁ% F

%qﬁawﬁmmﬁmﬁﬁql
12+8=20
3. (1) (i) siRe-wx famia & “tarax ﬁrem” ﬁ

- =Tey dilste |

(i) maﬁﬁq%mﬁuamaiﬁaﬁ@m

_ A FA F o F gt war § 7
(i) AArEfeaer FEREY. & 9ANT ¥, G(OH() a9 &
wifaeh farg 1, jo) v & = &5 5@

(0, jO), TET F|T & ?

(iv) FAGH Sl ATOT-5T G(s)H(s) & fora
gat e, waﬁﬁwmﬁ%%%q

.. 9ate g &, saer s i)
54545+5=20

(F) () sikF ax & sufead sfas agr afos
- TEr & geaes =mrear fifsng

(i) T Tt @) g 7 & foag farg A

fater = ausd | f 7 ForEnil w5 s

s AR  8+12=20

=0-04 Pg, +20-0 & /MWH.

C-DTN-K-FFB ) (Contd.) -

www.jeywin.com Dream Dare Win




Dream Dare Win www.jeywin.com

(c) A certain ring feeder has 6 sections. It is fed at
one point only. Using non directional and
directional overcurrent relays with suitable
line lag, explain the method of protecting this
feeder. Assume a minimum operating time of
60 ms for the relays.

In the diagram to be drawn, the location of
all the relays and whether they are directional
or non directional are to be shown. Alsc the
time of operation of all the relays is to be
shown by the side of the relay. 20

4. (a) Explain, why the pointer of a single phase
dynamometer type power factor meter remain
in the same position even after the excitation
source is switched off, that 1s, it does not come
back to zero position. Explain the principle of

_operation of the power factor meter. How
would the accuracy of such an instrument be
‘ affected by frequency and wave form
variations. , ] S5+10+5=20

(b) Explain the similarities and differences -

between :
(i) JUMP and CALL instructions

(ii) STA and STAX instructions 20
(¢) Mention the salient points of relation between
 the delta modulation (DM) and differential
pulse code modulation (DPCM). Draw the
block diagram of delta modulator and demodu-
lator. Explain threshold and overloading
effects in delta modulation. How can a slope
overload noise, which occurs due to threshold
and overloading, be reduced ? 20

C-DTN-K-FFB 10 (Contd.)
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(w) fordt aem yemes (fGr fis7) & 6 @s € | =

Fad TF I § 9T HAT A1GT § | g w1

gy=aT JTe Afeeeas aur faymars stifaamar e

&7 gANT akd g TS & TEorfafa it saret

- rfore 1 oo & e g=TeT /9T 60 ms "I

fore | @i g sE W it e &y safeafaat

=1 e aur ag i aed fo F faurers srar

s € | ol & & s 7 S99 9=TeH

_ Ty F Ay e 20

4. (%) v fifvg fF, wwa Far sEEATHR 989

gret iR oTes A9 Rt Fierent sraeT sEfeafa |

& a=r off 7 & WAl @ S« IS did &

fafeafaa =< Rar simar & saiq g9 3=

srafeufa # /€1 svat @ | wifeh Jore Jr9e & &

g =7 auiT FIRT | @ TR F IUx &I

garfar Agt auT 96T &9 & IiEdy g 9

fra yop TumTfaa QAT & 7 5+10+5=20

() fAeafofaa ®  wA™ar gur e & =[TEAT
&g

G) ST (3 7 T &) a9 Fer (6@ QO T)

.
(ii) TE S T 99T UH 2 U U deT 20
(@) FeeT Afegem (St wA) gar E9E e @ie
Aigged (I oY €@ o) § e €99 F gE
fargell 9x gty sTfog | ST ATggeew a9T
fategers &7 @% AIRW FART | T HiggTA
¥ QUEERT aAr AR & IHTT & T
FIR1T | gFur fEeTR @ A, Y I " QAT
ATEHROT & FRoT I gy 8, oo g &F
fFrrsmawarg ? 20
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Section ‘B’

-

ARLALLRLRR LAY

S

(@ B— -
//////;7///////////////////

A madel of the attitude control of a space
booster on take off is represented by an
inverted pcndulum mounted on a motor driven
cart shown in the above figure. The objective
of the attitude control problem is to keep the
pendulum in a vertical position. The pendulum
can be assumed to move only in one plane
(say the xy plane). The control force ‘u’ is
applied to the cart. The centre of gravity of the
pendulum is at its centre. The moment of
inertia of the pendulum is ‘Z’. The mass of the
pendulum is ‘m’ and the cart is ‘M. Obtain a
mathematical model. 20 .

-

(b) (i) What is “resistance switching” as appiled
to circuit breaker operation ? Why is it
resorted to ? Derive an expression for the
value of the resistance to be used in
terms of system parameters. 10

C-DTN-K-FFB 12 (Contd.)
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- T o W U siafs e & I o< UERgE

(1)

fra=ror 3 wiee &) T Jlex ™ W AT gaa
e & el Gear aar 2 | wdiegs fAa=r &
IEYT A T SFeATaT FTeT § FATY AT § |
g AT AT a7 § for e Faa g auas
(3 xy gaas) F vfF s=xar j | aw 9T o
T ‘u’ ST AT 8 | Ao &7 [EeT e SH%
¥ € & | AN FT S AT L ¥ | S
& FTEE Y’ § 9UT W & F=HE M R
==& foro w afvrdia |es ga Sy 20
@) Wﬁmﬁmﬁm ‘gferdy

e oW ST € 7 aw =y e smar

&7 9% wrael ¥ &9 #, g o T

ﬁﬁammmﬁ%ﬁq@m

sgeaa $ifag | 10
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(ii) A transmission line is protected by a
three zone plair Impedance. Draw the
characteristics of this relay in the R-X
diagram. If this relay is provided with a
directional feature, what modification is
to be made in the characteristics drawn
on the R-X diagram. Also draw. the
contact diagram of the arrangement

- assuming directional feature. 10

(c) Pulse code modulation (PCM) is the most
useful and widely used of all pulse modula-
tions. How does  an analog signal get
converted to digital signal by the PCM ? By
which process non-uniform quantization is
practically achieved ? Draw a diagram of a
model, which does this process. Explain its
working. .20

6. (a) Explain the working principle of a “Harmonic
Distortion Meter”. State some of its typical
technical specifications.

Also describe, how is the resistance measured
with an electronic multimeter. 10+2+8=20

)

(b) The interrupt is a process of data transfer
whereby a peripheral can.inform the processor
"that it is ready for communication. How can
interrupt be masked or unmasked using a .
program control ? List the instructions used for
control of interrupts. Explain any one by
taking a suitable example. ' 20

C-DTN-K-FFB 14 ' (Contd.)
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(ii) T AT AT Y TAT UF oA 81T 91T
afemmar & &6t 7 8 1 R & erfirergor =y
RX @ & Gy | ofg 3= v § o=
ﬁamawmm%aamm
. RXx AbTeeer siiw # sy §yvgd wEr
9T | FH SATEAT FT @9 R W AT
agqm%m%%amawﬁmm%l"

10

(H)Hﬁﬁmﬂﬁﬂ?ﬁﬁﬁmﬁgmﬁ?(ﬁﬁ@)
FANF T A g T srar g 1 T o &
IIET Hohd HY JhIT Gohd ¥ 8 == fegr srar
2 ? f&ru u=H gRT srau s=iend e 89
& are forar sar 2 ? uw wied &7 3RG S491Ea
Gﬁwm@m?ﬂm%:aﬁﬁaﬁﬁﬁrﬁ
AT | . 20

6. (1) u= ‘wxwewss fawgowr Ay’ v wef-fagrg oS
#HIfST | @ T asArar G w1 9
Sy | 3z «if Far=d % ua Pt agard 3
gfar<rer &t wraa & fFar smar € ? 1042+48=20

(&) agET = et oo &6 afwar € e gra
afeeiiar afts oo = gfaa ax a5 frag g9
& foq 3aR 2 | @& gnne Fmsor & gry siaaae
T ATESIET AT FATSITEA {6 gwr fway o7
AT B 7 S o Frer % forg ugeh et
1 YA R | uF wfHa ST 33 ge
Eﬁﬁ%&ﬁ@éﬂ&ﬂ@?ﬁﬁﬁl 20
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(©)

(a)

(b)

(c)
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Two important types of error-correcting codes
are : (1) block codes and (it) convolutional
codes. Write the main difference between the
block codes and convolutional codes. Explain
the codes, which are a subclass of linear block’

codes. 20

Why is a Schering bridge particularly suitable
for measurement at high voltage ? Draw high
voltage Schering bridge line diagram, showing
the high voltage transformer.

The Wien bridge is used to measure the
frequency of excitation voltage. Derive the
frequency relation in terms of bridge elements.

4+8+8=20

What are the functions of DMA (Direct
Memory Access)? How are HOLD and

HLDA ‘lines used in DMA operation ? List
the data transfer modes of DMA' controller.
Describe each mode in brief. 20

The network layer. of OSI (Open Systems
Interconnection) has two  major functions,
namely (i) routing of packets through the
network and (ii) a flow control. Explain each
of these two. functions taking suitable
examples. Prove that the network layer is the
most sophisticated of the layered architecture.

20 .

g

C-DTN-K-FFB 16 . {(Contd.)
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(&) = aeaef gy ¥ qR e R F: 6) wew
| TE, TAT (ii) FATAT DI | WS IS AT G
®IS ¥ e AaT @t s Afg | I7 FS =\
ffrrdifc N s des s sufay &
| 20
7. (1) AGT &g *T IF dicear W HqWAT F fog yemw:
T IIGEE AT WaT & 7 Iw areedar &
Wﬁ%ﬁﬁmﬁgwﬁ%ﬁﬁaﬂ

i‘@ﬁ'ﬂrawaﬁ|

%ﬂﬁgaﬁa%mm&aqﬁméaﬁq
- 99 foar Smar @ ) A smaet & udt sty
- "WEg R gaw fistg ) . 0 4+48+8=20

- () $tuw u (gaw iy sfiem) ¥ garf war & 7
ST A TN A S (SR T @ T S @
@ F0 9@ gidt € ? v aw u fagsre & st

- srcer feramet &Y gt s qur g@F Ay =
agq & gufr ffeu | ' 20

(&) =1 uw i (fagwr & avea d5u=) & 9 gE
TRt 8, a9T (i) Aash & FST T srETiT, sk
Giy gatg fag=or | agfye Sareon & 3 gu
gH & 9 gad ot o fifse | fag fifkm
%ﬁm%m,matwwﬁﬁ%ﬂaf@a _
TG B | 20
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8. (a) A system is described by the'following state
variable equation

X

e

X3

X3

()

(i)

Gii)

by @

(in)

(c) (1)

(11)

C-DTN-K-FFB
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1 2 1][x i

I=l0 1 3|}x, {+|0|u

1 1 1}xy] |1

Find its characteristic eqﬁation.
Determine the controllability matrix.

Is the system controllable ? 8+7+5=20

With the aid of a neat figure, state the

main components of a converter station
of HVDC (ransmission system and
explain the function of each component.

Differentiate between two-terminal point
to point dc¢ transmission link and back to
back dc link with an example of these
links existing in India. 12+8=20

Why do you need the harmonic restraint
in the application of differential protec-
tion to power transformers ? With the
help of relevant circuit diagram, explain
how this harmonic restraint scheme
operates ?

“Relays -are comparators”. Justify this
statement. Show that an inherent two
input amplitude comparator can work as
a phase comparator and vice-versa.
10+10=20

18
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8.. (a)@ﬁﬁﬁmﬁﬁﬁmwmm
' aﬁﬁrﬁmTw%

AT 2, T
- Xn o1 3| + 0 i
x3' 11 1 1

() maﬁqmaﬁmmﬁmm@ﬁm
(ii) Fr=onaar &feaa 7 SHifsg |
Git) «FT 9 FaEvio g 7 8+7+5=20
(=) (1) U @ws = i aergar @ o 91 € 9t
90T 9 & gfade Fvg & e T2F] FT
auiq &St aur 9@« "2 F yert
A=A |
(ii) wﬁﬁw%aﬁﬁaaﬁmﬂ%wm
. T S Y HEoTer T s g9 StE
IGEX:E Waﬁamaﬁmaﬁﬁql
12+8=20
(&) (_i)-aﬂ%ﬁﬂﬁﬂlﬁ'ﬁﬁﬁ‘ﬁ%(aw%%qm
| ERANTE ;FUT FY I AT |, G
2 ? urafirers ity ariiw & ggmard s
$ifsg for ag g sEm g &9
T Far g 7
(ii) ﬁﬁgﬂﬁ—or'@%r%wmaﬂaﬁ%w
Farza | g fca=a & o fE-fRas smmm
qﬂﬁawgﬂﬁ?%@qﬁaﬂﬁaﬂ
H%ﬂl%\qmwﬁﬁwgl
' 10+10=20

\ -
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v T

qet-a=r 11

T L d ———T

) 3T |
gder g f87et 3 SiASih ST & 59T 81
Y & ITT IGt A # fo@ s sifew -
foraerT oot T9as 93W-9F A faar 74T g,
A 3T ATEAT FHT ¥ Ioold FO-&IH F -
q&-98 97 sifea fAf7e &7 o3 fEar srr
STfaT | gavr-99 93 Ifecrfad Hreaw & Afafceh
3=y fBat aregw # fo@ 70 IO7 9 FHE dF
. J8T =4 srqar |
AT ] IR S FfFad g1 bt Aara &
gdde @V & FH-T-FH Tk I GAFL gl
Fr geAT & Ia< ST |
aﬁmwa’rﬁ?aﬂgﬁ?aﬁwwwﬁﬁq
gar It Al Fifaw |

giilest HiX ddkaal & galaa sf 8, 99 a&
3T T T 7497 81 |

Tyt geAt & HE gHIT & |
oAl & g W & faQ strafea s, qafad
gt & g # e 1@ & '

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