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one ,question fr9m. each• Sectio,n. 

All questions ·carry equal. marks. 

Marks assigned to each part of the question 

are indicated at the end of the rtsj:Jective part. 

Assume· suitable data 'if considered 

necessary and indicate the s'ame clearly. 
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'-;: -- Section-A • 
1. (a) (i) What are the difficulties associated 

•• 

,- . 'witn .measurement. of low resistances? 
5 (ii) Describe howi low resistance is .measured accurately by Kelvin's double bridge. Derive tlie formula. 

15 
(b) A ＱＱＰＭｫｖ［ＮＵＰｾｈｺﾷＬ＠ 3Cphase, 200-km long line ,hils resistance and reactance of 40 ohms and 80 ohms per phase respectively. The capacit!Ulce of each ccinductqr. to neutral is 1 ·68' !!F., If the receiving-end voltage .is 110 kV at no load, co,i,.pute-,- It 

(c) 

(i) the sending-end voltage at no load; (ii) the line· charging current; 
(iii) the kv' A supplied to the line; 
(iv) the open-circuit power loss in the line. 

,Assume a nominal-n circuit for the line. 20 
(i) Explain the steps involved m interfacing a stepper motor to the 8255. Draw the interface schematic. 

(ii) Indicate the steps involved in designing an. 8-bit output port using partial decoding such that the port maps to any address between 80 Hand FFH. Show also . -the hardware schematic. 

10 • 
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.. 

1. (<fi) (i) f.n:;j ｾ＠ lll1H-« ｾ＠ qliT Ｇｬ＾ｦＳｾＱｾＱＱｩ＠ it<ft 
ｾ＿＠ 5 

(ii) ｩｴ＾｀ｬｾ＠ ｩｦ［ｾ＠ if; IDU f.n:;f ｾｒｉ＼ｊｉＺｉ＠ <n1 ＼Ａｾｾ｡Ｚ＠

lll1H ｾ＠ WIT .omn ｾＮ＠ ,<f'lf;r ＼ｬｩＱＡＱＱｾＱ＠ Won't 
"9;(q ll 4i1 f1l ｾ＠ I 15 

(!!.!) ｾ＠ 110-kV, 50-Hz, ＳＭｾＬ＠ 200-km <'fl"fi 
ｾＭﾷＧＢＧ＠ ＮＢｬｾｒｲｩｴｾｬﾷｶ［＼ｩ＠ ｾｒＱｅｬｭ＠ ll>lm:· 40 ·altt! ｾ＠
80 alttl' ｾ＠ｾ＠ ｾ＠ ｲﾷｾ＠ ·"'I <'I 'I> <li't. "'Wf on't 
·l:llfun 1-68 ｾｴｆ＠ h ｾ＠ ｾ＠ｾ＠ 'R mqq; fut <li't 
ｾＧｬＮＬＮｬ｡＠ I 1i 0 kV m, <iT lfORT <hil1il!; . ' ' ' . ｾﾷ＠

(i) ｾ＠ .'ffi 'R ｾ＠ fiR <li't <ll<"lol; 

(ii) ｾ＠ ｾｾｾｾｾｾＮｬｬｭ［＠

(iii) ｾｯｮＩ＠ ＮＱＺＱＧ＼ＱＱｾ＠ <li't ｾ＠ kYA; 

(iv) ｾｩｴ＠ ｷｲｲＭｾ＠ ｾ＠ mf.n 
ｾｩｦ［ｾ＠ ellll"'-7t qf{q21 ｾｉ＠ ' . . 

·(>1) fiJ mfi ｾ＠ 1'IW: if; 82ss ｾﾷＺ＾ｩ｡Ｈｾ｡ｾ＠ it <ti'r.i--R 
<RUT im t ffi ＼ｬｩＱＱＱｩｾＱ＠ Ｎ｡ｩ｡Ｈｾｓｾ＠ 'll•HI <n1 

20 

ｔｨｬｬｦｩｬｾ＠ ＼ｈｉＤｾＱ＠ 10 

(ii) ｾ＠ 8Cfill' f.ITN 'tilt if; ｾ＠ if; fuflrn 
ｾ＠ ｾ＠ WI!' ＼ｬｩＩｦＮｬｾＬ＠ -.it ｾｩｾｬＧｬ＾＠ ｩ＼ｬＧｬｩｬＮＺｾ＠ ｾ＠

ll<liR <'fit fif; tilt 'l! 80 H ｯｾ＠ FF H if; lWI 

mfi 1fct 'R ｾ＠ >h!1 OlT '{!if; I <iiN I<; H <nT 

<lhHI ｾ＠ >fi ＼ｈｉＭｾ＠ I 10 
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--- ＭＭＭﾷＭＭＭＭＭｾＭ _.._,.._-

2. (a) The diagram 'Pf a-_speed control system 
is given below 

' ' 

' I 

'• 

!OOQ 1000 

eg 

ｾｮ＠ lH Load 

(0 

Motor 
Generator 

: . . 
The generator· e.ni:L eg is 2000 volts 
per fielc( ampere.-The tnotor e.m.f. em 
is 1·5 volts .rad -I se_c_. The .motor 
torque Kr is -0·5 N m per armature 
ampere 'ancl the· iriertia of motor 
and .load· -is 10-4 kgm2 •. ａｳｾｵｭｩｮｧ＠
negligible friction, determine the 
transfer function 00 (s) 

ｙｾｮＨｳＩﾷ＠

ＭｾＭＭＭＮＭ

(b) State and briefly explain the basic 
ｲ･ｱｵｩｲ･ｮ［ｴ･ｾｴｾ＠ (i.e.,, essential qualities) of 

20 

protective relaying. 20 

.. (c) · (i) Djsc}lss considerE!tion of transmis-
sion losses in, eco12omic operation 

T 
of thermai power plants. 10 ｾ＠ Ｍｾ＠ -. - -

C;-DTN-L-FFB/22 

www.examrace.com

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

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


f -

' 

' 
100 Q IOOQ 

',· ' •• ' 
eg 

.. ·\lin"'--" 
j 'l' b 

<JlH 

w 
.... -, ..... 

ＭＭｾ＠
. ·'O!f.il! ' . ., 

ｾＡｏＨｉ＠ ' 
ｾ＠ ｾﾷｾ＠ ｾｗｬＡｬ｜＠ ｾ＠ ｾ＠ ｾ＠ foto qjor<ro Ｈｾｯ＠ l('!o 

'('!>o) e9 2000 ｾ＠ i I ｾ＠ 'foto <no <(o em 
- 1 • ' "' • 

1·5 ｾ＠ rad-1 il<t>•s il ｾ＠ ｾＭｾ＠ Kr 

''"O·SrN ｭｾＧｬｔｦｩｬＺＺｭｩｨｒﾷｾｗｊＧｬ｜ Ｑ ｾＧｾ＠ ＳｦｲｩｾﾷＧｩｴｩｊ＠ .[ 
ｾ＠ ＱＰｾ Ｔ＠ kg m 2 ﾷｾｲ＠ ＢｾＧｦｵｲ＠ ＼ｩｴｾＭ 'i!f.ri\ ｾ＠
3fu<or ｾＮ＠ w(s) ｾ＠ ＼ｨ｜ｾｑＮｊ＠ . . 20 

vin (s) 

20 

' 
, ... t., . 

ﾷｾ＠ j, ..... ｾﾷＮ［ＦＮ＠

(TT) (i) <Wr ｾ＠ ·Wi:r ｾ＠ !fid011<ft ＬｾｾＢＱ］Ｑ］＼ＺＱ］ｾ＠ if e"!ROI 

. -· • i ｾｬｦＮｬ＼ｩｬ＠ Ｍｾ＠ fij"'IU <fit '!111&:11 <hl@ll{ I ' 10 • . ,.. ' • • 

J 

.. 
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(ii)• F,or a ｳｹｳｾ･ｭ＠ cons!sting .of ｾｯ＠
plants, the incremental costs are 
given by 

dq_ . . 
i:lP. =·O·Olfl +20 Ｎｾ＠ /MWhr 
• 1 

dC2 . 
ＧＺＮｾｮ＠ =0·015P2 +22·5 ｾ＠ /MWhr 

• u.r2 

The system is . running under 
optimal schedule. with 

P1 =P2 =lOOMW 

If ｾｦｌ＠ = o. 2, Tmd the penalty 
,()p2 

factor of the plants. 10 . - . . -
3. (9) The. output/error' .transfei' function of 

a control _system with ur:tit leedback 
loop is •.. 

f • 

(b) 

G(s) = . K 
s 2 (1 +sT) . 

Sketch the Nyquist locus and hence 
determine ｴｰｾ＠ stability of the system, > , - ' . • Ｎｾｾ＠ • jo.l , I · (Note : The diagram. is to be drawn on 
the answer-book itself'.) 

(i) Explain what you understand by 
steady-state stability and steady-
state stability limit. 

(ii) Expiain-The methods· to improve 
transient stability of power system. 

(c) Discuss in brief the physical, chemical 
and electrical properties of SF 6 gas with 
respect to its application in high-voltage 
circuit breakers. 

ｃｾｄｔｎＺＭｌＭｆｆｂＯＲＲ＠ 6 ' • 

20 

6 

14 

20 
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JiiJ ｶ［ｱ［ﾷｾ＠ ＼ｩＺｬＧＧｬｬＧｾ＠ <:1 re·m, ｾ＠ ｾ＠ ('I 

f.ti'i ｾｒｩ＠ ｾ＠ ｾ＠ ｾ＠ : 

dc;_=0·01Fl:+20 f'/MWhr 
dfl. . 

qC2 io.oiSP:i +22-5 r /MWhr 
dP2. -· . 

' . ' . <ill ｾＭ ＼ｩｬｏｴｾｬ＠ *. ｾ＠ ﾷｾＮｗｉ＠ t, r.m.q 
\ 

• . ｾ＠ -"' (Jp ｾ＠·}\. = p2·'= 100 MW ｾｉ＠ 'IIG·-L = 0. 2 ｾＮ＠
(Jp2 ' 

' ") ' - " I • 

.<1\ ｾﾷﾷＪ＠ ｾ＠ ｾｾ＠ ｾ＠ Ｔ＾Ｑ｟ｾＱＱ［Ｑ＠ 10 

• ' • ,_1 .• • _; lfJ l( I 

(l11) :riJ ｾ＠ Ｔ＾Ｑｾｾ＠ f'n=am ｏｏ＾ｴｴＧｾ＠ ＢＢＧＧｾ＼ＢＱ＠ ｾ＠

1. ｾＢ＠ ＮｾﾷｾﾷｾＨｾ＼Ｇｱ＠ ｾ＠ -Q.<Pil eti$1d ｾＨＧ＠ 6 

• t 

14 

20 
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4. 1 (a). (i) . . . . Bridly: _ ,explain- ,_the.- .working 
principle.of_a CRO with the help of 

J 

ｾ＠ . ' ' . . . ｾ＠. . . ' 
a block diagiairi. · '" ·· 

(ii):The= voltage ' Ｎ｡･ｲｯｾｾＭ horizontal 
deflection plates of a CRO is 

.. -Vj-sin(oot + 81) , and "that across 
. 1. Ｍｾ＠ '-

vertical plates is OV2 sin(oot + 82 ). 

Prove-that the trace on the screen is 
an ellipse. -Determine the equation 

10 

• · , · and. interpret its meaning. 10 

(b) (i) How is error detection handled in 
·data transfer; · ushig checksums 
and cyclic redundancy characters 
(CRC)? Explain the concepts. 8 

(ii) Suppose 'the ｾｦｯｬｬｯｷｩｬｩｧ＠ data bytes 
are received and the last byte is the 
checksum character : 

. r •. 
. l - 10,, ＭｾＳＮ＠ 45,' 04, 84 

Has the ___ data .been. received 
ｾ＠

correctly? 4 

(iii) Calculate the data polynomial M(X) 
' - ｾ＠ ,---- -

for 1the '16-bit data stream 26FO H. 
Write the generator polynomial G(X) 
for b_isync and-._SDLC,:protocols._ 8 

(c) (iJ . What is the theoreticaLbandwidth 
required to transmit a digital 
signal? Justify your answer, How 
can you __rcelate bandwidth to 
bit rate? · 8 

(ii) What is Inter-Symbol Interference 
.(JSJ)? How -can this be tackled? 
What is the, :importance of Eye 
diagram? How is ,it gep..,r')-ted? 12 

C-pTN-L-FFB/22 8-
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• 

- ,.,1"7' •• _lill!t! -= = .... -..._iJI ..J .. ｌｬＭｾ］ＭﾷｾＭＭＭＭＭＭｾＺＭＭＭ

4. (on) (i) 1l;'ii Ｑ［ＮＱＱＱＶＭｲｾＮｾ＠ ＨｩｩｬｩＧｬ､ｬｾ＠ CRO ("d\o 3ffio 

ｾ＼ＺＩＮＺＡｩｴ＠ .fsh<iifuftl q;r <il$! J? Ｌｱｵｪ［ｾＬ＠ ＼ｬｩｬｾｴｻ＠ I .t' 10 ' 
(ii)' 1l;'ii CRO ｾｾ＠ ｾ＠ ＮｦｾｬＤＡ＠ «'tii 'R <il<"2d 1 

: ｖｻｳ｜ｮＨｭｴｾＸ Ｑ ｪＧｯｭﾷｾﾷﾫＧｴｩｩ＠ 'R <il<"2dl " . ' ,, ' 
V 2 sin(mt+ 82 ) ｾｉ＠ ｾ＠ ＼ｬｩｬｾＧＡ＾＠ f<l; ｾ＠ 'R 

I'._,, 

ｾﾷﾷ＠ '<SIRfi ｾ＠ <m'f\ ;,j:w;fd 1l;'ii ＼ＡｬｴｦｾＧ､＠ ｾｉ＠ (lli)if>(OI . .. 
ma ＼ｬｩｬｦｯｩｾｾ＾ｯｭ［ｮｗＮｭｦｾ＠ "''l&ll ＼ｬｩｬｾｾｾ＾ｬ＠ 10 ' ｾｾ＠ ' '• . . ｾ＠ . 

j ｾ＠

I('&) (i) ｾ＠ affiuT -ij W?: ｾ＠ til ｾ＠ "'T<ft i, fuliT 
"'i<l<i'1 1i'l om <lshl<i 3lm ;,jfdftmdl ("dto 3ffio 
"d\ o) 'f;l wWT ｾ＠ '1m ｾ＿＠ ｾ＠ <i'I><''H I 'liT 

. ｾ＠ ｩｦｵｾＧＡ＾＠ I . · ＮＢﾷｾ＠ • · ' ''·' 
• 1• ,. - ,, . . ;. . ·:r-

@ ＢＧ＿Ａｾ＠ t ＼ｦＩｾ＠ II> ｦｬｬ［ＩＧｬＡＢｬｾＨｻｧ､＠ ｾ＠ ｾ＠ 'liTll S'l> ｾ＠
• . " ,. ' -.Z 

t: l 

, •.. om ＩＧｊｉｾｺ＠ ＮｾｩＡＺｬｦｴｬＧｬ｟ｾｭ＠ Ｍｾ＠ : 

. 10, 23, 45, 04, 84 

--- .., 1 . -¥r ［［Ｚｪｾｾ＠ ｾ＠ ＾ｉｔＡＡＮＮｓｾｾ＾＠ ｾｲ＠ : ·-f.l. 
(iii) 16-fiil· ｾ＠ Ｎｾｒｦｦｩｳｵ［ＲＶｆｏＧｉＭｦＧ＠ * full> 

l ｾ＠ ｾ＠ M(X) ﾷｾ＠ TfURT· ＼ｬｩｬｾＧＡ＾ｬ＠
- '" - - ,.,_ 

8:g<'<lil>lf"<1if> (bisync) ＼Ａｭｾｯ＠ 'ito v:<'lo "d\o 
(SDLC) ＼ｩｾｾｬｬ＼ｬｩｕ＠ il>. ｦｵｬｬ＾ｾｾ＠ G(X) ' ,.... _.l • f, ' ｾ＠

,, ＢＢＩ＿Ｇｊ｛ｻｩｬｾｬ＠ Ｎｾ＠ •. 11: ..... 
.. ...., - ..... ... - ｾ＠ ' ' . 't"'t;-f,, ｾ＠

(TJ) '(i) ﾷｭｾｴ＠ ﾷｾ＠ ﾷｾﾷ＠ il; ｾ＠ ·if;· full> ;,JiiH<iif> 

'I . - flOG:ifil,if>. ｾＮｴｦｬＧ＾ｩｾ＠ :qou mat ｾ＿＠ ｾｾｾ＠ ｾ＠ "" 
·- Ｎ｡ｩＱＮｾＳＢＱｬＧＡ､ｬｾＧＡ＾ｬ＠ .• 311'! ｾＢｾＧｬｩｔ＠ foR; G( ｾ＠

8 

4 

8 

ｴｩｬｾ＼ｒｔｴ＿＠ 8 
(ii) ｡ｩｮ＼ｩｾ､ｬ＼ｩ＠ ＦＱｒｩｩＡ＾＼ｯｦＨｾｯＺＱｗｯ＠ m.o) ｱＬｲｲｾ＿＠- . "' r Ｍｾ＠

wif'<"lqlt:fl'l ｾｾＮｯｩｲｲＡ［ｩ＿＠ 3lfa:r ｾＢＢ＠
qorr ｾ＠ ｾ＿＠ ｾ＠ ｾ＠ iRl<iT Offill i? 12 

C-DTN-L-FFB/22 
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,, 

,, 

·Section-S 

ｾﾭ. __ ,_.__ =-

5. (a) (i)' Usii:tg Routh-Hurwitz criteria, 
,. T determine the maximum value of 

.K for, whicjl the fol!O\ying control 
ｳｹｳｴｾｭ＠ is stable · 10 :, 

.. . 
K 2 R(s) + . 

s) . - . 
(l+0·02s) s( s+ 2) . 

' ' 
. ' ,. - . 

• 
(ii) For the following COJ;ltrol system 

with . sinusoidal input signal, . ｾ＠ ｾＭ -· 
" ' " · detemiine the frequency ·at which 

the output magnitude Is maximum: 10 

R(s) 100 . qs) . • + 
0·5 sinwt - s(s+lO) ,, . 

' • -- .... t r ..... · . ' 
' 

1 ｾｻ｢Ｉ＠ - (i) Show the schematic ｾｩ｡ｧｲ｡ｭ＠ of 
a power line carrier· protection 

'· 
ｳｾｨ･ｭ･＠ for a ｴｲ｡ｮｾｭｩｳｳｩｯｮ＠ line. 8 [r' 

' 

{ii) Which · are the components you 
consider mosfvital intlie scheme? 

(iii' Using .. ｴｾ･＠ principle . ' . of phase 
how the comparison, explain 

·schetne ·woiks. 

4 

8 
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' 
5. (q;) (i} ｾＭｾＨｦ＼ｩｩＡ｟ｩｩｬ＠ <n«1il q;r_ WWr ｾ＠ ｾ＠ K ｾ＠

ｾ＠ ｾ＠ 'liT m<r <ilfoJ'{, ｾ･ｾ＠ ｾ＠
f.l"'lR!((gd ｦＮｬ＼ｩｾｬ＠ ＼ｩｩｩｾｾＺＬ＠

R( 

. 

. . ＮｾＭﾷ＠

, 
-

. - {)('- K 2 R(s) 

s). - ::<. 2' (1 +0-02s) ,s(s+2) 

' ' ' . 
\ ' - . 

' ' 

(ii) "'ll<llbl<l ｾｾｾ＠ ｦＮｬＢＧｬｾｦＨｩＡ､＠ ｦＮｬ＼ｩｾﾷｬ＠ <iii 
Ｍｾ＠ m w •. Ｇｬｩｔｾ＠ ＼ｩｬｾＧｻＬ＠ f-m '!( f.\1fq 

. . . 

10 

qfl:l'll"l ｾ＠ ｾＺ＠ 10 

0 - .. ' ) 
k{s) ' 100 

' ctsJ + . ' s(s+'10) O·S sin rot - . _, .-

. . - . 
ｾ＠

ﾷＨｾＩ＠ (i) "{''i. ijcq(oi ＼ＧｬｭＧＧｾ＠ ＧｬＧｉｃｒＧｾＧｩ｜［ｦ＼ｱＨ＠ li'll'f'IH 
ｾ＠ q;r ｏｬｬｩＧｬｾ＠ 3lim ｩｈｉｾＧｻﾷｉ＠ 8 

• • J. ... "' . • ' 

(ii) W <ii"'1Uscheme) 'i! ｾ＠ ｾＭＭｑ＠ 'Wii1 'liT 
• · '3ffORI Ｇｬｾ｜ｩＧＱＧｻＧｦＭ･Ｔ［［ｴ､＠ ｾ＿＠ 4 

' (iii) ｩｬｩ［［ｲﾷｾﾷＡｂ＼ｇ［ｩ､＠ ｾ＠ ｾ＠ ｾｬＡｬＨ＼ｩｬｾＧｻ＠ f<l:; ｾ＠
• 

4'1"111 (scheme) ｾ＠ ｾ＠ <n'«f\ ｾ＠ 1 8 

C-DTN-L-FFB/22 11 
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• 0 

{c) 

6. . (c;z" 

(b) 
,,, 

I 
' 

·- ,_ •'•'f.,•- - .....JI! -- - Ｍ］Ｍｾ＠ .. ·-----' 

(i) How is[. 'regel1eration' in digital 
communication different from 
ｾ｡ｭｰｬｩｦｩ｣｡ｴｩｯｮＧ＠ in analog comm_uni-"cation? In what way· regeneration . . . is l:ietter? 5 ! . ..-;, ' ' .. (ii) Draw the block diagram of a PCM 
receiver and show how a 
_transmitted_" sim:1-soidal ·.signal 1s .. reconstructed' in the receive"r. . 5 

(iii) Distinguish between virtual circuit 
and-datagram in data-networks. 5 

{iv) What is the rationale behind 
error ｾＮ｡ｮｴｲ｡ｬ＠ .,coding? .Di\l_tinguish 
between lint;ar codes an"d non-linear codes: Ｍｾ＠.. 

(i) Expfain ·tl).e carrier type a.c. !3ignal 
comj.itioning system With· the help 
o'f a 'block diagram., 

(ii) Describe the circuit'of a 3-amplifier 
configuration of an instrumentation 
amplifier. Discuss how this offers a 
.very high input impedance_. to. ｾ･＠

5 

10 

sigi}-81. ｾ＠ _ ? • 10 ..., .. ' 

(i) Draw the block diagram of a -:- • 'microprocessor-based ' • process 
control system; making .use of data 
acquisition systems, sensor inputs, - ·., • '·.01Jtputs connec;ted.·to,relays, DACs. 
Explain. t!J,e ｬ＾ｃｨｾｭ･＠ l?ri!!fly. 12 
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'· 

.('1). (iJ Ｎｾ＠ ｾ＠ it 1:;+>f'i'i\ ｾ＠ ｾ＠ li 
ｾｾﾷﾷﾷｩｬ＠ foim·-mamrrt? ｾＺｍＴ＠ f'im 

<R"(l ｾＺｾ＿＠
5 

(ii) ｾＮｦｬｯ＠ ＼ｦ｜ｾ＠ ｾｯ＠ {PCM) ｾＧｆｩｔ＠ ao:s<t> 
3!1W! ＱＴＱｾＱＱ＾＠ <r>n ｦｵＦｬｾｬｬ＾＠ ｆｾ［＠ Uii11P;a '"41"1iiil'l 
ｾ＠ <fu' ｾ＠ {i ＺＺ｜ＴｾＧＱＱ＠ ｾＭ W<f\ ｾｉ＠ 5 

{iii) ｾ＠ "11<1iihtii ｾ＠ :>Ji'h'?t{@ <r>n 3ll>mft ｾ＠
it \11: <f;\ , <'11! . <hl ｾ＠ II; I • 5 

-.., 

(iv) ｾ＠ ｦＮ｜ｾ［ｪｕｉ＠ <tidl&'l ｾｬｦｵｴＧｉ＼Ａｔ＼ｬＧｦ［ｴ＿ＧｬＺｗｩＧＨｬ＠
i'' '<r>n .W€/l11 '{l ihioP!i't "f'.!i ＼ｦｦｩｾｬｬ［ｬ＠ 5 ·fl' ._ •• - ' ' ·"" . ' . •, 

l''-·,f Ｍｾ＠

6. ＨｾＩＮ＠ (i), ｾ＠ &•foili 3!1W!.ott ｾＱＧｬ｣ｴｬ＠ ｩｬＮｾｭｭｭＱ＠
. . ". r ＭｾｦｬｬＡｩｬ＼ｦｦＮ＠ qm Ｈｾｯ＠ ＼ｦｬｾＩＮ＠ .$ 3l:ft<1'l <f.! <if 

. 

10 f . ., ·"'-.-,J .,. 
t" • •- I , • \ (ii) ｾｴｱｬｩ＾ｴ＠ ｾ＠ ｾ＠ ｾＭ ＳＭｾ＠ RiO<JI«l 

• 'FiT quf;r ＼ｨｬｾｬｬ［＠ I ｾｾ＼ｨｬｾｑ［＠ F!; ｾ＠ ｾ＠
·-· · ｾ｜ｩｦｩｲＳＧﾫｾＳｩ｣ｴｩｩｬｬ＠ ｾｆ｣ｬｩｍｾＱＡｇｒ＼ｭｔｴｴ＠ 10 

.-. ..•. 'fll-
" --

f (a) ''{i) Ｑ ｾＧＧ｜ｬｩ｜Ｇｉｊｂｂｩｦｭｬ＠ 3lTil1fur ﾷｾ＠ f.\<i':lol <f.! 'FiT • ' ao:s<h • ＼ｩﾷｾｮ［＼ｻＬ＠ ftmil. ｾ＠ mTR <ciT, 
Ｍｾ＠ ｦＮ｜ｩｬｾｩＱ Ｑ ＬｾｾＮ＠ <if ｾＭＮ｡ｭＮ＠ DACs il 
ﾷＭｾ＠ lfl{! ｾｉ＠ ｾ＠ .<i)oHI ｾ＠ ｂｾ＠ if 'il4$W;r.{ I - ' J •I 

' 

' l 

12 
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(ii) "Design an interface to a:, micro, 
computer port .using the LM334 
temperature sensor and LM393 
analog comparator. A logic 1 i/p 
sh,ould. indicate a temperature of 
greater than 100 •F. 

(Corresponding voltage for this 
sensor 'is 3· 11-volts.) · 8 

(c) (i) The information iri an analog signal 
voltage waveform is to be 
transmitted over· a PCM system 
w!th an accuracy <;>f ±0 · 1% (full 
scale). The analog voltage waveform 
has a bandwidth of 100 Hz and an 
amplitude range of -10 V to+ 10 V. 

. ｾ＠'(1j Determine the maxirin:im 
sampling rate required. 

(2) Determine the number of bits in 
each PCM word. . ·' 

(3) ·Determine the minimum bit rate 
reqvir\!d in the PCM_ signal. 

(4) Determine the 
-absolute channel 

minimum 
bandwidth 

z:equired for the transmission. 12 

(ii) Why do we need a: ·MODEM to 
access Internet' over telephone line? 
How does it work? What is the role 
of a ROUTER in a data network? 8 
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(lf) 

I 

(ii) ｾ＠ ｬｬｬｾｩ｜ｾｬＨ＠ 'l1i ｾ＠ Ｓｩｴｈｉｾｏ＠ ＧｦｩｲＮｾｾ＠

＼ｨｬｾｬＡ［＠ :<it LM334 <m ･ｾ｡Ｚｱ［＠ ＧｩｾｗｬＬ＠ LM393 

ｾｾｾ｣ｴｦＮｬｾＧｦｩｬＳＴ＼ｩｬ Ｑ ＱＱｒ＼ｉｔｾＱＱＱ［ｩｦｩ＼ｬＧｴ＠ 1 i/p 
qiT'100 °F-« ｾ＠ <m ｾ＠ <iiBT ＧｩｬｬｾｬＡ［ｬ＠
Ｈｾ＠ ･ｾ｡Ｚｩｦｻ＠ <h)' WRnil .. ldl 3·11 ｾ＠ ｾ＠ 1) 8 

(i) 11;'fi ｾ＠ m <il .. a<ii<Wr ｾ＠ ｾ＠ ｾ＠ i! 11;'fi 

ｾ＠ qij PCM <hi''R ±0·1% ('!?f ｾＩ＠
ＧＧｬｾｬｶＮｦ｡ｬ＠ -« e<tiful <iiBT ｾｉＧｾ＠ <i'l .. adl <Wr 
Ｓｬｾｦ＼ｮｦｩｴｾＭｾ＠ 10Q ｈｺｾ＠ 3W<Tll'lm! 

·-10V "« +10 V ｾｉ＠

(2) ｾ＠ PCM ｾ＠ i! fiR <hl' ｾ＠ m<1 ., '' . 

(3) PCM m i! 3li<H'l<ii ＢＧｌｾ､ｬｬ＠ ｦｩｒｾ＠ m<1 
Ｔ＾ＩｾＱＱ［＠ I 

(4) e'ili(OI ｾｾ＠ Ｎｩｊｉ＼ｩｾ＼ｴｩ＠ "tt,dll ｦＮＧｮｱ｡［ｾｾ＠

ｾＭＧ＼ｦｬｩｩｬｾ＠ mo ＼ｦｩＧｬｾｾｾ［＠ 1 12 . . 

(ii). ｴ＼ＱＱ＼ｨｬｾ＠ ｾ＠ '11: ｾｬｾｬ＠ ｾｾｾｾ＼ｨＩＧ＠

'il'l1 Ｓｬｬ＼ｩｾＧｬ＼ｩｩ､ｬ＠ it<ft ｾ＿＠ <!\! ｾ＠ 'filll<Rffi ｾ＿＠
ｾ＠ "r liiiSI>Il i! 31i'i 1•fin <hl' <FIT ｾ＠ ｾ＿＠ 8 
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7. fal (iJ ·Wliaf are ·capaCitive 'transducers? 5 
(ii) · Wliat are 'tlie different uses of 

capacitive transducers? 
(iii) A pressure-measuring instrument 

uses, a capacitiye transducer 
liaving a spacing of 4 mm between 
its diapliragms. A pressure of 
500. kNjm 2 produces an ave_rage 
deflection of 0·25 .mm of tlie 

.!liapli_ragm 9f tlie. ｴｲ｡ｮｾ､ｵ｣･ｲＮ＠ Tlie 
transducer ·had a :capacitance 
of 300 pF before application of tlie 
pressure ｡ｮ､ｾ＠ was 'connected to an 
oscillator circuit liaving a frequency 
of ·100 kHz. 1Detefmine ifue cliange 

-, l m ｾｲ･ｱｵ･ｮｾｹ＠ of oscillator after 
tlie pressure is applied to tlie 
transducer. 

{b) (i) Wliat are tlie features of tliree 
·li.ources of interrup.ts tliat 8086 

5 

10 

lias? 6 
(ii) Wliat are tlie three operations 

possible in tlie 'string' group? Wliat 
!l!:e . • tlie ,registers used IJY tlie 
ｩｾｳｴｲｵ｣ｴｩｯｮｳ＠ ｩｾ＠ tliis group? 6 

(iii) T Write tlie block diagram indicating ' .."., . - . ' . liow 8255A PPI is interfaced 
to 8086 max mode CPU module, 
using two 8255As for 16-bit 1/0 
operation. 8 
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• 

. ' -- -

7. ('!') fir ｾｾｬｦｴ｣ｴｬ＠ ｻｩｬｩｬｾＧｬ＼ｩＢ＠ <i<IT tffit ｾ＿＠ ｾｾ＠ . 5 

r 

- ' J 
JiiJ.' tTJi!:ct1 ｻｩ＼ｩｬ｟ｾＧｻ｟ｾｈ＠ ｾ＠ )<m:m_ 3q<i)•1 <i'!T ｾ＿＠ 5 

( 

• 
·Jiii). .ll;<li <'ll'llli<{l Ｓｱｩｦ＾ｻｾｬ＠ ｾＭ ·'II ftct I ｻｩｦｬｾＧｬ｟＼ｩｈ＠ <liT 

, . ＼ｾＧｩ＼ｩＧｬＧｬ＠ Ｍｾ＠ ｾ＠ i, ｦｩｭｩ｜＾ＧｳｬｾｬｬｨｬＧｬ＠ Ｍｾ＠ 11"< ｾ＠

4 mm ｾｉ＠ 500 kN I m 2 <liT G1'l ｻｩｦｬｾＧｬ｟Ｖｻ＠ ｾ＠

ﾷｩ［ｬｾｬｬｨｬＧｬ＠ ｾ＠ 0·25 mm ＼ｬｩＡｾＳＧｩｦｵｯｦｵＡ｜ｗｾ＠
ﾷｾ＠ ( "''1i\<l! ｾｉ＠ G1'l wrR ｾ＠ ｾＧｻｩｦｬｾＧｬ｟Ｖｃ＼ｉｩＧｴ＠ tllftctl 

• 300'pF ＲｦｴｯｾｩｾｾｾＧ＼ｬｦｴｲＺｭＧｈｾ＠
I . . 

. ｾｉＧｬｬ＠ ｦｾｬｦｬ＼ｦｩｬ＠ 3WJfu 100 kH.z ｾｉ＠ {i;t"I'$_'1_6PR 

G1'l wrr.t ｾ＠ <nG: ｾ＠ <lit ·-qftqtf.i ｾ＠

＼ｨｬｦＮｩｾｬ＠

' 
ｾ＠ l 

ＨｾＩ＠ (i)" 8086 ｾ＠ ｾｬ｣ｴｻｾｾｾ＠ ｾＭ <IH· ·-aful ｾ＠ <i'!T 

10 ., 
' 

<'11d"T ｾ＿＠ 6 

'i • . • 

(iii) 'lJ't: <mTit ｾ＠ f<li ＸＲＵＵａＮｐｐｉﾷｾ＠ ｾＬ＠ 8086 
ｾ＠ -.IT& CPU ＱＱ｛ｾＧＱ｟＼ＱＮ＠ 'H, ｾ＠ 16-f.g 

' , .I/P Ｏｈｩｨｾｬ＠ ｾ＠ ｾ＠ Gt 8255As <'lit t 

6 

' ＳＧｩ｣ｴ＾ＮｬｾＡＡｾ＠ ｩＧｦ［＼ｮｬｊＧｕｩＬｾ＠ ｾｾｳＧｨ＠ ｾ＠ ｒＡｦｻｧｾ＠ I 8 
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(c) (i) Distinguish among -the following \ 
terms : 6 
(1) Forward error .correction and 

Error detection method 
,(2) Random error and Burst 'error 
(3) Block codes and ·convolutional 

codes 
(ii) If Cis a valid •code vector (C = DG], 

.tl!en,prove .that 91fT =.O,:.where HT 
is the transpose of ｴｨｾ＠ parity check 
matrix H: 10 

(iii) List the merits and demerits of 
delta modulation·. 

8. (a) A PID control system is shown below : 

R( s) 
Ki I qs) + Kp+s-+K0s - s( s+ I) 

' " 

F'or K 1 ·= 0,_ fmd the vf'llues of K p .and K 0 so that. the systc;m has ｮｾ＠ steady-state 
error With' step iiipuf, has a damping 
ratio of 0·9 and the dominant time 
constant 'of i.· ' '• 

(bj ' (i) A line-to-ground fault occurs 
on phase 'a' of a three-phase 
•synchronous generator; grounded 
through an impedance Zn and 
operating without load. Derive 
sequence network representation 
for this fault and determine the 
current in phase 'a'. 
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('1) (i). f.lyift({gd ｾ＠ ｾ＠ ;ffq $ <it ｾ＠ <hlf.11( : 6 

(1) amrT afl ｾｗｉｔ＠ ｡ｦｬｬｩｱ｟Ｎｱｾ＠ M 

(2) ＧＱＱｾｒＹ＼Ｇｨ＠ Wl WIT ｾｦＱｦ＾Ｉｬ＠ Wl 
' (3) @Usif> iF WIT flil<'loft iF 

·' 
(ii) ｾ＠ ｃｾｾＧｆｾ｛ｃ］ｄｇ｝＠ ｾＮ＠ ｭｾ＠

4ilf.11( f<'l; CHT = 0, ﾷｾﾷ＠ HT "{fi1<IT ;;if.q 

ｾｦｴ＼ｴﾫ＠ H:<fil qft<ltft I 10 

(iii) Ｍｾ＼ｴｦｩｩｔﾧ＼ＱＮｾ＠ ｾＭｦｦｩＧｴ＠ ｾ＠ 6lf.r ＢＴ＾Ｑﾷｾ＠ <!lf.11(1 4 . . . 

s) t<>. Kj 1 qs) 

Ｍｾ＠ Kp+s-+K0 s . s( s+ 1) 

R( 

K I = 0 ｾ＠ ｾ＠ f(p WIT.[( D 'f>l 1IR Old ＱｾＱＨＬ＠ 01'1 

• ﾷＭｱ［ＺＭｾ＠ ｾ＠ '<ill .q· ｾ＠ ﾷｾ＠ amm afl ｾ＠
t ｾ＠ Ｎｯｷｩ｣［ｾ＠ ｾＭﾷ＠ 0·9 ﾷ＼ｾｩＡＡ＠ .'lNT'fi 'f>l<1 

M<i<'h 1 ｾｉ＠ " 20 

ＨｾＩ＠ (i) ｾ＠ ＼ｉｒＭｾ＠ ｾ＠ l!<"l<'hlcll Ｍｾ＠ .q, oi't ｾ＠
ｾｦ｡ｩｬ＠ lilT Zn lt 'tliqfif>a ﾷＭｾ＼Ａｉｬｬ＠ ｾ＠ ｾ＠ f.r:n 
ｾＧ＼ＱＱ＼Ｑｾ＠ <n( m t .. ｾ＠ ｾ＠ lt ｾ＠ i)i;il 'a' .q 
Ｇｴｇｔ＼ｩＭｾ＠ m O!TdT ｾ＠ 1 ｷｇｔ＼ｾ＠ ｾ＠ ｾ＠ ｾ＠

' qftq<f <fit ｾｬｬ＠ <hlf.11( WIT ｾ＠ 'a' .q 
'!WI f.Mful <hlf.1 I( I 12 
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t. 

' 

(ii).'The 'positive; ·negative 'arid zero 
sequence reactances of a 13·2-kV, . . ... ... " . ｾ＠

50-MVA synchronous generator 
are 0·3 pu, 0·2 · pu · and 0·1 pu 
respectively. A linecto-ground fault 
occurs on phase 'a'. Neglecting all 
resistance's; determine· · tlie · fault 
current. 8 

(c) The figure below shoWs the single-line 
diagram . of a part . of a, po,wer system. 
'It is proVided \vitli distance relays at 
A and B. C1, C2 , C3 and C4 are circuit 
breakers. The impedances of the 
sections gf the line are shown. in ol_lm!' .. : 

.A 

' .. ... 

) 

300 

'. 
15 0 

•• 

• 

B 

(Q A fault occurs ·av F1 as ·shown in 
the· figure: Calculate the impedance 
seen by·the relay installed,at A. Will 
thls. ｲｾｬ｡ｹ＠ · ｯｰＮ･ｲｾｴ･＠ before the circuit . ' 
breaker at B has tripped? 5 
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(ii) ｾ＠ 13:2-kV, SP,-MYA \)f'l<t>l<'il ｾ＠ * 
ｴｬｾｬｲＢＧ＼ｴ＾Ｌ＠ iftOIIr"'<tl Ｌｾ＠ ｾ＠ ｾ＠ ｾｦ､ｬｬｬ｣ｴ＠

ｾＺ＠ 0·3 pu, 0·2 pu 11;<i O• 1 pu ｾｉ＠ ｾ＠

ｾ＠ B ｾｇＱｴｩＮ＠ ｾ＠ 'a' 'R ｭ｡ｲｾ＠ I ｾ＠ ｾｦ､ｵｭ＠

"<tl't "'Jllll'! 11T'Ii\ SQ; G1ti-tmT ｾ＠ 4i\ f.! I{ I 8 

' 
(lf) ｾ＠ ｾ＠ lfl{ m 11 ｾ＠ ｾ＠ ｾ＠ * ｾ＠ 1WT "<tlT 

ｾＭｭｮ＠ 311& R<illl11 Tm! t1 ｾ＠ ｾ＠ M 
A wn B wit ｾ＠ 1 ｾＬ＠ c2 , c3 11;<i C4 ｱｦｴｱｾ＠

Rl<il "'<tl ｾ＠ I ｾ＠ * <li1Iii 1i ｾ＠ 31Tq 1\ 
ｒｇｉｾ＠ TJ<it ｾＺ＠

A 

300 

15 Q 

iJ8=200A 

B 

fiJ ｾ＠ G1t! ﾷｆｾ＠ 'R '3ffi! mar t, ｾ＠ f<l; m 11 
RGII11 TFIT t I A 'R f\!11 fqct M i.T\1 ｾＢＢ＠

'l!fu;nm <Iii TJURT 4i\f.ll{ I B 'R ｾ＠ Rliil"'<t> * ｾﾷｮＧｬ＠ "'f.! B ｭｾ＠ ＼ｲｬＱＱｾ＠ M ｾ＠ mrrr? s 
.21 C · ' • [: P,.T.Q. C-DTN-L-FFB/22 
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,· 

(ii) Will the relay at B trip for' 'a fault 
at F1 before the circuit' breaker at A 
has tripped? 5 

(iii) If the circuit breaker C2 fails for a 
. fault ai: F 2 , will the fault be cleared 
by the relays at A and B ? 5 

(iv) How will the fault at F 2 be, cleared? 5 

' 

• 

. ., 
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• · (ii) .,<fliT f 1 'Ril>fJ«rStm;t'R, A 'R qftq>!l fol<lt;itifi 
ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ B'R fu't ｾ＠ m 011\!!11? 5 

(iii) ｾ＠ F 2 'R iltf T«m if orf.t ｾ＠ ｾ＠ f<i<ltwii 
C2 ｾ＠ m i>fJOl t Oil <fliT A am B 'R <€! fu't m wmr <R Wtt? 

5 

*** 
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C-DTN-L-FFB 

m-mr-u 

. ' . 
ｾ＠ JlR ｾ＠ aft< aiftirt <:Rf. if WlT ｾｉ＠

wm <1; JUI: "3W l1TUfir if ｾ＠ orFt Ｂ＼ｬｩｴ･ｾＬ＠ filfl<t>l ｾ＠
ｾ＠ rmr-w if fWTr 11'lT t aft< w l1TUfir "fir Flr! 
ｾ＠ 3UI:-:Jfili'ii <1; "!J&-'[lf 'R aif<t;a ｾ＠ ｾ＠ 'R 
fWTr ｾ＠ ｩｬｴｦ･ｾ＠ I m-W 'R 3/@f@o l1TUfir <1; 
3/fd/hn 3Pl fontfT l1TUfir if ｾ＠ 'ltf JU< w '!# Ji'f> 
ｾｗｴｾｬ＠

w.r mw, 1 aft< s 3/f.l<n>t ｾＬ＠ <n<fiT wm if it ｾ＠
&US it wr-it-wr lF1i w.r ｾＧｬｩｴ＾ｾ＠ ｾ＠ rft:r wm <1; 
ｊｕＯＺｾＱ＠

tnft m <1; Ji'f> tflll'f ｾＬ＠

m <1; liM<t> '1f1T <1; ffTr( 31t<if2a Ji'f>, "fi<ifiln 'fT1if <1; 
aiir if ｾ＠ >ro; ｾｉ＠

ｾ＠ ＳＯｴ＼Ｂｬｾｬｬ＼ｴ＾＠ it, if 34::Jiti ｾ＠ "fir qq;r if;/M'{ rM 
:wit ｾ＠ ｩｦ［Ｏｦｩｬｾ＠ I 

llifl<if aft< diha;ff <1; llilffta :mf ｾＬ＠ ｾ＠ "ff'n 3PlW ;r 
ｾ＠ 11'lT WI 

Note : English version of the 
printed on the front 
question paper. 

Instructions is 
cover of this 
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