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Paper II 

jTime Allowed: Three Hoursi!Maximum Marks · 3001 

INSTRUCTIONS 
Each question is primed both in Hindi and in 
English. 
Answers must be written in the medium 
specified in the Admission Certificate issued 
to you. which musi 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 llwn that specified in the Adn!ission 
Certificate. 
Candidates should attempt Question Nos. 1 
and 5 which are compulsory, and any three 
of the remainitig questions selecting at least 
one question from each Section. 
Assume suitable data if considered necessary 
and indicate the same clearly. · 
Symbols/notations carry usual meaning, 
unless othenvise indicated. 
All questions carry equal marks. 
Marks assigned to each part of the question 
are indicated at the end of the respective 
part. 
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Section 'A' 

1. (a) Why is a LVDT excited by high frequency 
and low voltage? Derive the LVDT output, 
e0 , in terms of excitation voltage, winding 
resistance and· inductances. A bridge ABCD 
has resistors in its four arms. R 1 in arm AB, 
R 2 in arm BC, dummy gauge .in arm AD, 
and active gauge in arm CD. If a strain 
of 1'250 p.m/m is applied, find the bridge 
offset voltage across-.AC if the bridge is 
supplied with a voltage of 12 V across BD. 

Assume, R1 = R 2 = Rdummy gauge = 350 ohm 

and Ractive strain gauge = 350 ohm has gauge 

factor' (GF = 2·0). 2+10+8=20 

(b) (i) Explain i:he functions of static VAR 
systems in EHV AC transmission. 

(ii) Discuss different types of static VAR 
systems '(SVS) with the aid .of neat 

figures. 8+ 12=20 

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

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

1. (ar) fct>Jl ｾ･ｦｴ＠ it it ＼ｩｴｾ＠ ＺｯｊｉＧｾｒｩ＠ om H"'1<il<'G<11 

ｾＭｾ｡Ｍ､＠ Pta fctilll >itl<11 ｾ＠ ? ｾ･ｦｴ＠ it ｩｴｾ＠ f.t•F11 
'. cO&dl e0 <it ＶＱＳｾＧ＾ＱＬ＠ tf<IT .z-cl>itTJ cil&dl, <i>s<'il 

9RR1u <FIT ih:ct>C<l it, ＼ｨｩｍｾ＠ I ｾ＠ ｾ＠ ABCD 

<fit 'i!IG ｾ＠ it ｾ＠ ＼Ｑ＼ＱＱｾ＠ ｾ＠ ｾｉ＠

R 1 ｾ＠ AB if, R2 ｾ＠ BC it, ｾ＠ AD it ｾ＠ · 
:oJ fslill \l'i I <f1, om ｾ＠ CD it ｾ＠ ｾ＠ fslill 91'1 l'il I 
<:rfu: 1250 pmlm <fit M<i>Rt UNd <fit Tf{ ｾＮ＠ AC 

ｾ＠ lWi <fl.-Zdl ｾ＠ ＼ｦ＾ｬｍｾＬ＠ ｾ＠ ｾ＠ <it Bl) ｾ＠

+I'm ci'l&cl I 12 v (l fi't d <fit 4I'f ｾ＠ I lfl"f <'ll M ｾ＠

R 1 = R2 = R(amm ＹＱＱＱ ｾＩ＠ = 350 aTnr om 

. R 6 p,.;4 ｦｩｬｾｲｮ＠ >l•il'il = 350 aTnr ChT 91'1 I <f1 "JOfCfi 

ＨＧＳｦｴｾＮ］＠ 2·0) ＲＫＱＰＫＸｾＲＰ＠

(Of) (i) ;f ｾ＠ eft ｾｭ＠ .. e"!<OI it ｾ＠ <IT ｾ＠ am: ｾ＠
CfiPf <it ｾＱＵＲ＠ ＼ｨｬｐＡｾ＠ 1 

(ii) {'C!""?.§ R!o::i'f <fit ｾｑｩｬｬ､ｬ＠ ｾ＠ ｾ＠ \lChl< ｾ＠

eft ｾ＠ 3IR cf;iT ( ｾ＠ eft ｾＩ＠ <fit CiiOj 1¥<11 

<hl ｍｾ＠ I 8+ 12=20 

＼ｾＩ＠ r.t ...... ｾｲ･ｭ＠ <f';r <fi't ｡ｲｦＧ＾ｾ｣ｴ＾＼ａｲｴｬ＠ ｾ＠ ｾ＠ 8oss · 
'f>lsia<:ol ｾ＠ ChT \ihmt ｾｒ＼ｦｾ＠ : 
'iiOf ｾ＠ RJ<t<ii I ( 'f> l ｾＧＱ＠ ) f.t MISC: fctil!l 'ill d I ｾ＠ om 

· ｡ｲ＾ｒｬＡｑｾｾｾＮ＠ liRCh I, ｾｾｾｾｩｭｦ＠

ｾ＠ I ｾ＠ liQ ｾ＠ ｾＮ＠ dOf liRCh 2 'R: liQ ＢｦｩｒＡｾ＠ Ff> 
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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 04H code for tea and 40H code for 
coffee at port 3. These codes at port ＳＭＧｾ｡ｲ･＠ 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 m the selected lines 
program. 

of the 
20 

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

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 ? 
• 
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• 

' 

f.?t<lG'1 ｾ＠ <IT <til<fi'l ｾ＠ ｾ＠ ｾ＠ I i;R"h 2 tK 04H 
ｾ＠ ｾ＠ ｾ＠ f.?ti:IG'1 ｾ＠ ｾ＠ ｾ＠ ｾ＠ lil<"h 2 'R 40H . 

ｾ＠ <hl<fi'l ｾ＠ ｦＮ＿ｴ＼ｬｾｯｩ＠ ｾ＠ ｾ＠ ｾ＠ I i;R"h 3 tK 04H 
ｾ＠ ｾ＠ ｾ＠ <m;q q;r ｾ＠ ｾ＠ ｾ＠ fi;ro: €1lffil{ ｾ＠

40H ｾ＠ ｾ＠ fi'ro: Cfi I <fi'l ｾ＠ fi'ro: <.<i't ffi ({ I i;RCfi 3 'R 

ｾ＠ q:i\is1 .m- <'ll <><t !'I "ill <1 '1 ｾ＠ fi;ro: !'14l'l f.h<11 =:;t 1 '11 

ｾ＠ I ;;r;r li.l(iifl 4 m OOH lmT ｾ＠ <'ll<><t q;r ｾ＠ m 
=:;tl'11 ""lli%({ ｾ＠ FFH ｾ＠ I ｾ＠ m<Ni ｾ＠ fi'ro: · 
':!'1<1"1df 9Sfi>i ｾ＠ m flCfitil ｾ＠ 1 ｾ＠ m'Wll ｾ＠

ｾＮ＠ <Fir lil<"h 5 'R 00 ｾ＠ "1'11 <it ::ij ,., ""lli%({ ｾ＠ ｾ＠

m'f4> ｾ＠ ｦＮ＿ｴ＼ｬｾｆｲ＠ ｾ＠ fi'ro: ｦＮ＿ｴｾｲ＠ ｾＢＧｉ＠ »>T fl'f)ti I ｾ＠ I 
9l!ll>i ｾ＠ ＢＢｬ＼ｾｦＮ＿ｴ｡＠ ＼ＱＱｾＧＱＧｩ＠ i'i f?ocqui) m ffif@l{ 120 

. 

2. (ar) ｾ＠ W;;r CfiT f.?t""lmf@a '1.'1 :sia<o• 'h<1'1 ｾＢｾＧ＠ ｾＺ＠

G(s}H(s) = 7s+ 4 · 
s2{s3 +4s2 +8s+8} 

if)l<"iHCfi ｡ｩｾ＠ <R at<l@:!a ｾ＠ ｾ＠ ｾ＼ｴ＾＼ＭｾＱ＠ ｾ＠

<filN!QO ｾ＠ <1'3"1 atmCfi• CfiT !i<i'l•• ｃｦｬ＼ｾ＠ ｾ＠ :a<t<t 
m<r m ｾ＠ <filMQO 1 

s-ffi'f ｾ＠ ｾ＠ <m<f 'R '!<IT <it;f ｾ＠ t? 
5+10+5=20 

() . f. Fci' .:.:" ., " 1;f (1) q Ｈｱｱ＾ｾＩ］Ｚ［ｴｱＺ［＠ >t ':ff: Y<'l<f"' "l<":"'l ｾ＠

• "':!'1<if"1'1 "l<!'1i" if ｾ＠ ＼ｩｬ､ｬｾ＠ • c$r m 
ｾｬｦＮ＿ｴｱＺ［ｴＨｱＺ［＠ t ｾＮ＠ ｾ＠ m ｾ＠ t ｾ＠
w? 
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(ii) A simple power system ts ·shown 
operating on NO LOAD. 

c 

CB 
closed 

open 
circuit 

A fault occurs at the far end of the 
system and the breaker 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) (i) A two bus system is shown in the figure 

C-DTN-K-FFB 

below: · 

Load 

If I 00 MW power ts 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 : 

6 (Contd.) 
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·- ------------------------------. 

(ii) ｾｆｦ＠ ｾ＠ tR" 9'il 1<'1'1 Cf>'<Ol ｾ＠ ｾ＠ ｾＧ＼ｩｩｩ＠ lirlffi 
<f?r ｾ＠ R<s 141 <1m ｾ＠ I 

c 

CB 

ｦｬｾＧｩｪ＠

ｾ＠ M.'R 1:% ｾ＠ '3(<:(?1 m<rr ｾ＠ ｾ＠
f<lq) "1 Cf> fl 4 <f; f<l <'i • I ｾ＠ "1"rif ｾ＠ . I f<lq') "1 Cf> 

fl4Cf>T ｾ＠ ｾ＠ c:il<-codl ｾ＠ fu'!; 1:% &I"!Cf> 

ｾＧ＾ｾ＠ ｣ｦｩｩｎｉｾ＠ 1 '!'19f<il ＼ｾＱｩＮ＾ｩＡ､ｴ＠ <fit ｾｬｩｩｩＧＱ＠

31 Ｂｾ＠ R1 md" cfii M ｾ＠ I ¥= 9 "'dT <i'l i.'i!d I Cf>T 

ＺＺ｡ｾ､ｬｬ＠ <1R ･ｭｾｾ＠ <rQ q;c;r mm ｾ＿＠
6+14=20 

＼ｾ＾＠ (i) ｾＧｒｑＺｾｭｩｴ＼ｩｴ［ｳｭＭｾ＼ｦ＿ｲｾ＠ R<s.,., 
ｬｆｮｾＺ＠ . 

· C-DTN-K FFB 

ｾＫＭＭＭＭＭＭＭｾＧＭＭＭＭＭＭｾｾＨｾ＠
'-/ . t-

CD ·a> 
ﾷｾ＠

<JR 100 MW l!Tfffi e<i"' 1 « ｾ＠ ｾ＠

f'llt'1idf<d ＼ｦｩｲｾ＠ <l<'r 12 MW ＼ｦｩｲｾ＠ t;1<ft 
ｾ＠ I <f?r <fir "'"Tfifq; <'il•ld /.. = ｾＮ＠ 30/ MWh ｾ＠ I 

G);:fl e<i'>l'i <fit <rrfifq; <'witt <it ;r{ ｾ＠ : 

. 
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=0·02 PGJ +16-0 Rs.IMWh. 

= 0·04 Pcq +20·0 Rs.IMWh. 

Determine PGJ, Pcq and power received 
by load. 

(ii) Derive the economic dispatch criterion 
for a power system consisting of thennal 
plants with transmission losses.l2+8=20 

3. (a) (i) Explain the 'principle of the argument' 
of the complex-variable theory. 

(b) 

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

(iii) ｾｨ･＠ critical point in using the Nyquist 
criterion is (-l,jO) in G(s)H(s) plane and 
not the origin (0, jO). Why ? 

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

(i) Explain 
dynamic 

comparatively 
and transient 

power system. 

• 
steady state, 

stability of a 

(ii) Explain point-by-point method of solving 
swing-equation stating clearly the· 
assumptions made. 8+12=20 
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de; 
--'-"- = 0·04 Pc

2 
+ 20·0 ｾＮＯｍｗｨＮ＠

dP<'f2 

Pc1 <f2lT P<'f2 <if ｾ＠ ohl M ｾ＠ <f2lT ｾ＠ mu 
9Tif 11mn ..n iii a ｾｾｩｬ＠ 1 

(ii) dl"'nll fi¥1, ｎｾｾｩｬ＠ fi"''<OI \'!IH<Oft mm- ｾＮ＠ it 
ｾ＠ fttaoqq"j 9ostot q;ffii!'l "'Fi'>l ｯｨｬｍｾ＠ 1 

c 12+8=20 

3. (a,) (i) "'R:<1-'"R fu4ia it ＢｧｴＢＧｾ＼＠ f.'iq-." <fu 
"41¥lll ｯｨＡｎＡｾ＠ 1 

. 

(ii) f<l <e 4i) M ｾ＠ Fn ｾｗｨｬ＠ f.'i<i "'fOf &:it <fu ｾ＠
ｾ＠ 'fl<:Ol it n:m; ｾ＠ 3!4'11'"11 "'ldl ｾ＿＠

. (iii) ＧＱｴｾｒｮ･＠ q;tf'k1 it 9 4'1•1 if, G(s)H(s) ffi'f if 
Sliifdq; ｒｾＭｳ＠ <-1. jO) ｾ＠ Ｍｾ＠ '1' P<n ｾ＠
(0, jO), ｾ＠ W ｾ＠ ? 

(iv) "'i>'id¥1 Cf>i'll aid<:OI 'fl<1'1 G(s)H(s) it ｾ＠
wiT 3i 1<'1<.<1, &.f <fu ｾ＠ ;m<f ct><:Ol it n:m; 

. 44fH ｭ｡ｲｾＮ＠ ｾ･＼ｴ＾ｬ＠ f<lte ｯｨｬｍｾ＠ I 
5+5+5+5 20. 

ＨｾＩ＠ (i). ｾｔｦｵ［＠ ci'f it ＳｩＴｦ＼｣ｴｾ＠ •I fdq; <f2lT l:flfUtifi 

(ii) 

C-DTN-K-FFB 

ｾＧ＼､ｬ＠ <fu ｾ＼ＧｬＧＱＱｾｩｦｩ＠ 0£ll<i41 ｯｨｬｍｾ＠ I 

R'<1•1 e<ilct><Of ｣ｩｔｾ＠ 'fl<Ol it f<:m; ｾ＠ <m: 

rcmr <if e "llH I ｾｩｪ＠ I <fu ｾ＠ q;o:q '11 aiT Cfit f<I'Si! 

<R' ｾ＠ ｡ｩｬ､ｴｾＴ＠ I · 8+12=20 
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. (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 m_s 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. Also 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 is, 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. 5+10+5=20 

(b) Explain the similarities and differettces · 
between: 

{i) JUMP and CALL instructions 
(ii) ·sTA and STAX instructions 20 

(c) Mention the salient points of relation between 
the delta ｾｯ､ｵｬ｡ｴｩｯｮ＠ (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 
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---------------, 

-

(<1) f4>el ''1<'1£! !:l<:l£!Ch (fur cfil;;;<) i't 6 m ｾ＠ I W<h) 

<hct<1 ｾ＠ ｾ＠ "H 9<:1<4 M><!t ｾＱ＼ＱＱ＠ ｾ＠ t ti'f>MC1 <iil<'l 

"11!'q'ffi <mil ｾｾｾ＠ ｾＢＧ＠ Cfi <r<rr ｾｾ＠ kli Cfi 3l"fuam- AA 
CflT 9lil>l Cfi'(d ｾ＠ 9GI"l it" '<:lftOifi'lfu cj;t 041<i'lll 

<hiM ｾ＠ I AA it" '"'i:1 Clli 9 '<( 1<'1"1 flli ll cit 60 ms lfR" 

<1lMQO 1 ＱＱｾ＠ ｾ＠ 31ih.'l i'l' ｾ＠ AA eft 31ctfB:lfuq'f 

cit ｦｩｫＧｬｬｾｬｬ＠ <fGIT ｾ＠ '>ft <Sidl'&ll fct ｾ＠ ｾｬｬ｣ｬｩｃｦｩ＠ aN<! I 

ｾｬｬ｣ｬｩｃｦｩ＠ ｾ＠ I ｾ＠ RR it" ai•lcl i'l' '3'"1Ch 9'<( lcl'"l 

flSlll cit m- fik'lls:i'l , zo 
4. (ar) ftl<>e ＼ｨｩｍｾ＠ fct, QOCfi<'i Cficll ii'llll'"ll>il+flco< ｧｾｱ＠

<ffit lHfu; <JO I <h 1i I '"I <h cliT ｾｍ＠ <hI 31 q "'l 31"1 @:l fu if 
m era; m cp:ft ;;;;IT '<:Qcfl ｾ＠ ｾ＠ ＺＺＺＺｲ､ｾ＼ｦ＠ tiler cit 
ｦ＼ｬｾｐＮ｡＠ cg R<11 ｾＱ＼ＱＱ＠ ｾ＠ <>Mk( ｾ＼ｨｩ＠ ｾｆｦ＠

316! Wol fd i't rrm amfl- ｾ＠ I ｾｔｦｵ［＠ <]"I Cfi Ill q Cfi it" <i>1<f 
fu4i<1 CflT ctof'"l <filM l( I W 9<hl< it" '344"1 clit 
lfqt<fal ｡ｴｐｾｭ＠ <r<rr <R<r W'l ｾ＠ qf-<:ctJ'"' ｾ＠ 'l< 

M>e Ｙ＼ｴ＾ｒｾ＠ ｾ＠ ｾ＿＠ 5+10+5=20 

( Gf) f.1 "'"' r.:. R'l <1 if - fl Sll '"' Cll <fGIT aRK cj;t 04 I <§lll 

<filMC( : 
( i > ;;fq- < ｾ＠ "!- t:!;1'f tft > <r<rr Cfi 1 cl < m- ｾ＠ "l(cl" "l(cl" > 
ｾｔ＠ • 

(ii) ｾｩｴｾｾｾ＠ ｩｴｾ＠ QO<m ｡ｴ］Ｇ＼ｊｾＧＢＢｾｲ＠ 20 

(<1) €.,.<!1 ｓｩｬｾＧｊ＾｣ｬＢｬ＠ (;ft ｾＩ＠ <fGIT ｾ＠ ｾ＠ cti\s 
ＧＢｾＧｾ＾ｊ＾＼ＧｩＢｬ＠ <m- tft m- ｾ＾＠ i'l' q{ftl< ｾ＠ it- 'i¥4 
fiilrsai'f 'l< Ｙ＼ｨｩｾｔ＠ ii'llf<:i(( I =g·.,.i!l ｓｬＱｾＧｊ＾｣ｬ＼ｨ＠ <fGIT 

_ ｦｩＧｬｬｬＱｾＱｊ＾＼ＧＱｃｦｩ＠ q;r <:.<i;;;q; Ｚ＾ｾｒ＼｡＠ <il<t ｉｾＢＧ＾＠ I €.,.c:l ｬｩＱｾＧｊ＾ｗＱ＠
i't - ｾ＠ IC!Wii I <r<rr 3ffum<oT it" ｾ＠ cit ftl<>2 

＼ｨｩｍｾ＠ I !:JCfOI am-r.m: -.,q cit, ［ｺｩｴｾ＠ 6'1'"11 <r<rr 

ｾｩｴＢ＠ Cfit<OI '3(<1?1 ｾ＠ ｾＧ＠ f4>e !:lCfil< ｾ＠

f4>lll "'T fiCtld l ｾ＠ ? 20 
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Section 'B' 

5. (a) Y 

X 

M 
" 

A model of the attitude control of a space 
booster on i:ake off is represented by an 
inverted pendulum 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 pendu !urn is '1'. The mass of the 
pendulum is 'm' and the cart is 'M'. Obtain a 
mathematical model. 20 . 

(b) (i) What is "resistance switching" as applied 
to circuit breaker operation ? Why is it 
resorted to? Derive an expression for the 
value of the resistance to be used m 
terms of system parameters. lO 
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5. (a:r) y 

e 
X 

x· 

M ll 

&4< m ｩｦｾ＠ ｯｩ｡ｒｾ＠ "!_&:< ｾ＠ ;a(':rtl<i q( ｾｬｬ＼Ｚ｟ｬｦｳ＠

H<i'1ol ｾ＠ >ffs<'l ｾｾＧｩｴ＼ＡＺＨ＠ LfFf <f( 3\t<JRta St<fl4 
<'ll<'l<t> ｾ＠ ｈｾｎｴＡ＠ fct>lll iTliT .t" 1 q;2-'i<:;'i_.s Pl<i'1ul <tiT 

ｾ＠ Rl<'l<t> ｾ＠ ｾ＠ 3\<if\!41 if ill'ii!J> <<.'1'11 t" I 
ｾ＠ •Wi I . "'T <:I <tid I t" ｾ＠ <'ll<'!Cfi 4><1<'1 ｾ＠ <:l''ld<'l 
Ｈｾ＠ xy <:l"'d<'l) if ..-Rr ih(dl t" I LfFf <f( H<i"''ol 
ｾ＠ 'u' <'I' I F!! I iTliT t" I . Rl <'lit> <tiT "J>t>c<.t ｾ＠ ;ae<l; 
Ｔ＾ｾＧＪＧ＠ <f( t" 1 Rl<'!Ch <tiT '*?('Cl ｡ｵｾｵｦ＠ • I' t" I Rl<'l<t> 
'hi ii:Ci£1 "11"1 'm' t" <f"TT LfFf <tiT S:Ci£1 "11'1 • M' t" I 

ｾ＼ｴ［＠ ｾ＠ ｾ＠ •1fU1<fl<1 ll'fs<'l 9Tif ＴｩＧｉｍｾ＠ I 20 

ＨｾＩ＠ (i) qf<qq ｦｃＡ＼ｾｬＧｩｬｩｨ＠ Sl'ifl<'l'i if Sl'!ffi "Stfd<ta-
' ｾＧｩｦ＠ '1 " <fliT ｾ＠ t" ? ｾ＠ 'flit fct><H 'ill d I 
t ?' .<i';r Sll'if<·i'i ｾ＠ ｾ＠ if' 9'!ffi ｾ＠ ｾ＠
g Rt<tu <tiT +!T"f mo <t><Jl ｾ＠ ｾ＠ ｾ＠ oQ'il<t> 

<>!icq ?I 4i1 M ｾ＠ I I 0 
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. . 

• 

(c) 

. 
(ii) A transmission line is protected by a 

three zone plain 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 

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 ru:hieved ? 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 multirneter. 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 
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• 

- -- - ------------. 

(ii) ｾ＠ ｾＧｩｬＨｕ｛＠ ＼ＱＱｾＧＱ＠ cfiT Ｈｾ＠ ｾ＠ <ftil ｾｯＺｩｬ｣ｴ＠ ｾｉｴ［＠ I 

gfda;;1m ｾ＼ｦｩｔ＠ 11"{ ｾ＠ 1 ｾｩｴ＠ ｾ＼ｩｴ＠

R-X 311't<..'l if ｒ＼ＮＮＧｬｲｾＴ＠ 1 lfR ｾ＠ ｾ＠ if ｾ＠
ｾｬＡ｣ＢＡｃｦ＾＠ ＼Ｇｦｾ＠ <14114! <T<IT ｾ＠ ｾ＠ "1'11(( <I(( 

R-X ｾ＠ <>ll't:<-'1 if 'F<T .Tl(Tre 'i <fi('i I 
q &•11 1 ｾ＠ ｡Ｚｲ｣ｾｂｉｔ＠ "<!if ti q <t "' R<il m a; 'i r 1,il 
<11? "'l'id ｾ＠ Pcfi ｾｬｫＧＢｬｃｦ＾＠ ＼Ｇｦｾ＠ f4..:J'lFI ｾｉＮ＠

10 

＼ｾ＾＠ ｾｾ＼ｩｬﾧｷｩｙｩｦｾｾｭＮｾＢＧＢｔ＠ ＼Ｎｦｴｭｾ＾＠
cit 6101 I q Cf> ｾ＠ if Slli't 'I fct;;q I "'l I d I ｾ＠ I .ft m ｾ＠ if 
＼＾ｾ＠ 'j<?Cq iii Ct>a <it ;;i chl '4 iii Ct>a if ｾ＠ ｡［ｾ＼ＢＧ＠ R« r "'l ra r 
% ? ｾ＠ 9 Sh"' IDU ＼＾ｾ＠ <'l "!1 '1 *' ic"l '1 O'.:'IJ <1 ｾｾ＠ f<co ｾ＠
ｾ＠ ;mr f<h<u ·"'lra r ｾ＠ ? ｾ＠ "lls<ii "<!if ＼＾ｾ＠ K:t'l "1'1 r1,ll 

;it w SlSh'"l ｾ＠ fiq'>l <ii<.<rr ｾ＠ 1 ｾｾ｣ｨｬ＠ <wff<lfu <it 
ｾＢＡｩｬｬ＠ l"<ll 1 . 20 

6. (ar) ｾ＠ Ｂｾ＼Ｚｬ｣＾ｩｃｦ＾＠ f<i<?Cqor •wfl" Cf>T <iil<f-ffq;:ia ｾｉｓ＼Ａ＠
chlfilq; I \iflih "F9 a<t.<ilchl f4f.ilhrr "<!if -::!d!<..'l 
chlfiltt I <11? m "'dlt,il rcn ｾ＠ 1,<'l"f{!R<ii "'§'lNl ｾ＠
gfd<.1er "<!if '"114'1 ｾ＠ f<h<u "liar ｾ＠ ? 10+2+8=20 

ＨﾢｾＢＩ＠ aia<:l'4'1 ｾ＼＾ｦｩ｣ｯ＼＿＠ I ai a<:or <fiT 9 RMll ｾ＠ ｦｩｬｾ＼ｨ＠ ｾ＠

qf<Ul4 1J,fffi 9 Sh"l<ii ｾ＠ ｾ､＠ ｾ＠ ｾ＠ Pcfi ｾ＠ fi 'it R 
it fu"tt <Ill R ｾ＠ I ｾ＠ 'i!"Hll '1 f.i <i "1 o I it IDU aid <:WI 
"<!if 311 ;,g I <;; 'i "' "l <II 31'"11 "'0 ! <;; 'i ｾ＠ 9 Cf> I< f<h'41 "'lT 

ｾ＠ Cf>d I ｾ＠ ? ai <R I '4 'i it H zj"' 0 I it fu"tt Sl <jffi• ｾｉｔ＠

ｾ＠ '<t-4"1"14 chlfilq; 1 ｾ＠ ･ｾｆｩＡ｡＠ Ｍ｡＼ＺＱｾ＼ＺｯＱ＠ ｾ＠ ｾﾷ＠

ｾ＠ « f<hm <;4 <fiT 6101 1 <?lOll ch1 fil "" , 2o 
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(c) Two important types of error-correcting codes 
are : (i) block codes and (il) 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 

7. (a) 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 

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

HLDA "Jines used in DMA operation? List 
the data transfer modes of DMA controller. 
Describe each mode in brief. 20 

(c) 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 
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＼ｾ＾＠ .rr ＾ｾｴ［＼Ｂ＼ｬｾｦ＠ 9€'4 ｩｴｾ＠ mih:l"" m t : <i> ｺｾＦｃｦｩ＠

m, ｾ＠ <H> e'<t<'lrfl ｾ＠ 1 ｺｾＦｃｦｩ＠ m ｾ＠ e'<t<'lrfl 
ｾ＠ if 'J'l'<l akR cit fq GG 4il M l{ 1 ;a;r ct>1 ii cnr 
I4<Rlll <ft Ml{ ;;IT ｾｒｩｴｃｨ＠ €i&Ch mit '344•f ｾ＠ t 1 

20 

7. (ar) WR<r ｾ｣ｩｴｾ＠ <i'l.,aaJ <R +114'1 ｩｴｾ＠ 1'l'<ld: 

'l'iT '34'jtti >11'11 "'ldl t ? ｾ＠ qt.,2dl it 
4R:unrnoi'i cit R<.illd Ｍｾ＠ a'ii'CI <fl.,cdl WR<r ｾ＠ cnr 
{'-'!IR'5f Ｊｉｉｾ＠ I .. 
＼ｩｎｾ＠ cit :zi\"1'1 cfi&at <it at11Rt >114'1 it ｾ＠
g£i'l•l fit>l!l "'ldl t 1 ｾ＠ at<i"'<f"'i it tR'f it ati<!Rt 

ｾ＠ cit ＢＧｩｾＧ＾ｬ＠ 4ilMl{ I 4+8+8=20 

(<if) ｩｴｾｾ＠ ＨＹＨＧＴｾ＠ ｾ＠ ｾＩ＠ it 9Cfilzf 'fliT t ? . 

ｩｴｾｾｩｴｾ｡ｩＧｴｾｩｴＨｾＩ＠ ｾｾｾｩｴｾ＠

{'-'!t2i ｾ＠ 941•1 ｾＩ､Ｉ＠ t ? ｩｴｾ＠ I:!; f.l<istCh it atiCh'$1 

aia<o, 14a•m ＼ｩｴｾ＠ ＢｾＢＢＧＧｾｱ＠ ｾ＠ gJlq:; 14a• cnr 
ｅｩＢｾ＠ it "!UH ＼ｨｩｍｾＺＡ［＠ I 20 

ＨｾＩ＠ ｡ｮｾ＠ 3fT{ (Pi<i'd <lor 4<:fq{ flaia'1) ｾ＠ <IT 9'j'-'l 

9Cfilzf t. ｾ＠ (i) iicat<f> ｾ＠ ilCI>c'i cnr at'j>JI•for, 3iR 
(ii) 9<ilt; f.lq"fUI l e1fi'la ＧＳｇＺｉｾｻｏｦｬ＠ cit ｾ＠ ｾ＠

ｾ＠ ｾ＠ gJlq:; 9Cfil4 cit +Y<>z: <hlMQ; 1 fu--4 <hlf&IQ; 
Pci;- i!m<f> 'Rd", 4{dG:U''<II4fll Cfi<113i'T ｩｦｾｾ＠

ＧＳｾＱ｜ｇ＠ t I 20 
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8. (a) A system ts described by the following state 
variable equation 

(b) 

. 
XI 

xz 
.i3 

{i) 

(ii) 

(iii) 

(i) 

• 

I 2 l ·xl I 

0 1 3 xz + 0 u 

1 1 1 x3 1 

Find its characteristic equation. 

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 transmission system and 
explain the function of each component. 

(ii) Differentiate between two-tenninal point 
to point de transmission link and back to 
back de link with an example of these 
links existing in India. 12+8=20 

(c) (i) Why do you need the harmonic restraint 
in the application of differential protec-
tion to power transformers ? With the 
help of ｲｾｾＱ･ｶ｡ｮｴ＠ circuit diagram, explain 
how this harmonic restraint scheme 
operates? 

(ii) "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 
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8.. (ar i, ｾ＠ r ci-;r ｾ＠ f.1 '"'1 R1 R'l <i 

Cj filfu Rh<ll lT<rT ｾ＠ : 
. ) "t'""; ·-.... 

XI I 2 1 Xj 

x2 - 0 I 3 x2 

x3 I 1 1 xj 

·' -1 

+ 0 lt 

1 

(i) ｾ＼ＺｊｃｦｬＱ＠ ｾｬ｜ｬｦｩｬｴｃｦｬ＠ ｾ［ＺｻＩｃｦＩＨｏｦ＠ ;ffiG <ti1NJC!;J _· 
• 

(ii) Rzi'>lufl q <i 1 il R:w ;ffiG 4:1 Pi l!; 1 

(iii) <'fliT ci-;r Rzi'>luflq ｾ＿＠ 8+7+5=20 

＼ｾＩ＠ (i) ｾ＠ ｾＧ｣ｩｧ＠ m <fiT %1<01<11 ｾ＠ ｾ＠ <IT iT m-
fi-q"o' ci-;r ｾ＠ qf(<idCf> ｾﾷ＠ ｾ＠ '!<§<! t!2:<'h'i q;r 

<lOR 4i1Ml!; ｾ＠ SlJlCfl "l2:Cfl ｾ＠ 9Cflt4 

＼ｩｬ､ｬｾｬｬ＠ I 

(ii) '>lRd if M£1'"11'"1 ｾ＠ d"if'1<1 ｾ＠ Bl<'f ｾ＠ Bl<'f 

• CfCf) iT_ m- e ＢＧｾＢＧ｡Ｇ＠ Ri. Cf) 1J.<f 31 "41 ;:q e <i'l "l :ih:il 
MCfl it, ＧＳｇｉｾ＼Ｚｯｴ＠ ef%d Ｚｯｒｒｾ＠ .-q<z 4>1Nil!> 1 

I2+8=20 

(e-) (i) · llffin qf<ou1+r:i1 if ｾ＠ <:!;lOT ｾ＠ ｾ＠ 311'1 

ｾＱ＼Ｚ＾ｩｬ＠ RCfl . 3f<!Uu ｾ＠ <f<iT · 3Wf'!<rct>. <:!'"I Sid 
ｾ＿＠ !HefiiCfl qf<q"f 31Rt9 <fiT ｾｬ＿ｬ＼ｬ､ｴﾷｾ＠ t=q<z 
4:1 Nll!; ｾ＠ 4Q ｾｉ＠ t{ff.i Cfl 31 <loG U li I"' '11 %it 
CflTlf Cfl<:ci'l Ｍｾ＠ ? 

(ii) "fu't ｗｊｒＢｾ＠ ｾ＠ ｾＢ＠ w ｾﾷ＼ｦｩｔ＠ 3i'IRI<"'! 
<ild ｾｾＴ＠ 1 4Q ｒｴＧｬｬｾｩｬ＠ ｾ＠ ｾ＠ rn- ｦＮｩ＼ｴｾｲｲ＠ :o! 141'"1 

Ｑ＼ＱｒＢ＾ｾ＠ t:!>Cflctl<11 ＱｍｒＢ＾ｾ＠ ｾ＠ li"'l if CflTlf "Cfl<: 

eCfldl ｾ＠ 1J.<f ｾｾｃｦｬｬ＠ "';J/Sh'"l m- ｾ＠ ｾ＠ 1 · 

10+10=20 

C-DTN-K-FFB 19 

Get Printed Study Notes for UPSC Exam - https://iasexamportal.com/notes

https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook


• 

C-DTN-K-FFB . -

｡ｾ､＠ ｾｾｐｴｬＴｩｬ＠
!lll<f- 'Cf"Sr II 

I W/4 : ffR- ｾｉ＠ 1 'J.?tt<n , 3oo 1 

-
ｾｾｔ＠

9ril<t> !n'f ｾｾＱ＠ aft<: aiiNfl ;f);jj" if WIT ｾｉ＠

!nrif it> ｾ＠ ;gift +tr67l'T if #r<lt ｾ＠ ＢＧＧｬｾｴ［＠
/Jm<t>l d<'i1<.4 ;mqil; r:FT11r-rn- if {4;41 ｾ＠ ｾＮ＠

aft<: w ;::nv::n::r CfiT ｾ＠ d ,..>} (</ d rl< ｾ＠ <"d <t> it> 
Tff- '[1'1 'R" 3ifit;d f.1fife P'fT'1 'R" fit;zu <Jtl'"fl 

ＢＧＱＯｾｴＺＺ［＠ I fflT-'n" 'R" dfi+Jf&d +m-7l'T if> 3/ktfh-n 
ｾ＠ fit;tfl +tr67l'T if #r<lt <TC[ ｾ＠ 'R" ｾ＠ :i<t>' 

_ 'ff!f Rif ＼ｊｴｴｾｩｬ＠ I 

ｾＮＬＭ ffli'41 1 3ft<: 5 3/ Ptcn<f t J ｾ＠ 1<1il !n-rif if it 
9ri/Cf> W'J5 it: cp:f-ir-<fPT ｾ＠ !n'f ':J'""fCf>'( {it;r{{ 
1"ftrr !n-rif if> d rl < ;f) 1Jt t; I _ 

z:rR- 3f"l'CRZ{Cf; fiT m- ＬＬｊｱｾ＠ ffi 31 r <t>"? T CfiT "'14 'i q,}/Jt c: 
<PH d"'<t>J Ptfife cfil/Jt c: 1 

9ril<t>1" aft<: 'l'iChd'"il' it; !Jiiiktd 31'4' t, ｾ＠ (fCfi 

ｾＮＬｾｾｦｦｴｬ＠ -
'l'f'4t !nrif it; aicn tt>ll'i t I 

!nrif it> 9ril<t> m<T it; A<; 3/!CiR.d aicn, ｾ＠
m<i'f if> ｾ＠ if ff:rpm: t I 

Note : English version of the Instructions is primed 011 

-the front cover of this question pape1: 
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