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Each question is printed both in Hindi and 
in English. 
Answers tnust be tvritten in the medium 
specified in the Admission Certificate issued 
to you, LVhich tnust be stated clearly on the 
cover of the ansLVer-book in the space 
provided for the purpose. No marks LVill be 
given for the answers written in a medium 
other than that specified in the Adtnission 
Certificate. 
Candidates should attempt Question Nos. ~ 

and 5 which are cotnpulsory, and any three 
of the remaining questions selecting at least 
one question from each Section. 
The number of marks carried by each 
question is indicated at the end of the 
question. 
Assutne suitable data if considered necessary 
and indicate the same clearly. 
Symbols/ notations carry tlieir usual 
meanings, unless otherl.Vise indicated. 
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1. (a) 

Section-A 

(i) Determine the time constant for the 
network shown in Fig. 1 : 

c 

·Fig. 1 

(ii) For a 3-phase, 400 V, 50 Hz, 
acb system, write the voltages Vac 

5 

and vbn m instantaneous form, 
assuming Vbc as a reference phasor. 5 

(iii) The discrete time system is 
described by y(n) = x(n} + nx(n - 1). 
Check whether this system is 
causal/time variant. 5 

(b) (i) For the circuit shown in Fig. 2-

1. determine the operating point; 
2. find the stability factor. 

Given : VBE = 0 · 6 V, ~=50. 6+4=10 

Vee= 15 V 

39 K 4·7 K 

13= 50 

4-7 K lK 

Fig. 2 
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1. (<ti} (i} ~ 1 ii RGII <{ rro; Zl~C!<t ""' "<tiJ<"l ~Hi q; 

~ <t'l~<;: 5 

c 

~ 1 

(ii) ~ F=l<ti<"ll, 400 V, 50 Hz, acb <i:f ~ 
ftm. Jl <:'C<l t3if V ac o'l!fT V bn <ffi <ffil_!lt fUI<ti 

~ ii Rifut<;, Vt,c <ffi ~ if>'>il{ 41f.l<{l 5 

(iii) 3l'Hdd Cf;'l<.'f "ffi! <ffi y(n) = x(n) + nx(n - 1) 

it C!fUTd fii>«rl "fTffi t I ~ chl~<; f<f; ~ <i:f 
./"<tif<"l 4 ftC! dT t I 5 

(<>r) (iJ ~ 2 ii RlS!It:; Till; . ql{q"' ~ ftm, ~ 
<t'l~<;-

1. ~~~= ... ~t<"l='l ~; 

2. ~i~<"'' !JOOiifi I 

~ t: VBE =0·6V, f:\=50. 6+4=10 

Vcc=lSV 

39 K 4·7 K 

13 =50 

4·7 K lK 
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(ii) Draw the circuit of TI'L NAND gate 
and explain its operation. 5 

(c) (i) Draw a circuit diagram for a 

(d) 

single-phase, full-wave, midpoint 
diode rectifier. Sketch waveforms 
for source voltage, load voltage, 
voltage across one diode and source 
current. Take tums ratio from each 
secondary to primary as unity. 
Derive expressions for average and 
r.m.s. output voltages. 10 

(ii) Why is the air-gap length in a 
3-phase induction motor kept as 
small as is mechanically possible? 5 

(i) Determine the primary constants of 
a 50-ohm lossless line at 100 MHz, 
if it has a phase constant of 
3·14 rad/m. Sketch its 1t-type 
equivalent circuit. Is this a 
distortionless line? 

(ii) Determine the power density 
spectrum of the noise voltage 
across the terminals aa.' of the 
circuit shown in Fig. 3 . 

a 

10 ~ ~ ~ 20 
~ lF:: ~ 

~ ~ 

lH~ _tl F '1 a 
Fig. 3 

5 

10 
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(ii) TTL NAND ID< <f>T -.:rfttll!i "l'li:Ot.; <fWT l;fl''hl 

Sl '<I h'H "f'l1! <i'l f'5l I( I 

(11) (i) Pf>«! l{¢<3-Cfi<'ll, '{?i-<Wfi, ~ :SI>i'l:S 

fue¢1(1 <f>T 41'\:4"1 3flbg "l"fi'Ol{ I ma ci'l<"'col, 

>rn: <'ll<:"'col, "l!;"h :s1<ii:s <fit 1lUf Jl.,.col <!'ln 

ma ma ~ o(> I <i"fi cit ~ "l'll<ti( fu<:sm;<.; I 

Sl.->l<ti ~dl<l<ti it Slll!lf?tq> ct<k1 ~ <>lj;41<1 cit 
l(Cfi i Cfi Li I f.i "(I alnrn O'ln <Pf -l'JWJ-'@ (3m: o 

t;"l o ~ o ) f.i>f"l Jl.,.col ~ ~ ai"'<hi cit 

5 

~t<Ht <filf'51l{ I 10 

(ii) F:l!<tictl ID:u! ~ "it ~-<>1'<1(fd <;'ikll~ cit, 
<l i& Cfi ~ it 1'51 o 'll w:>=m m ~, t9l <!I <Fit 
"l'll<ll "11<11 t? 

("<) (i) "l!;"h 50-Q t<lf.i~m <31'1'1 Cf;T 100 MHz 'R 

Sltl!lf?t<ti ~ ~ <i'l1'51<;, ~ '1li!Cfil Cfictl 

~Ri<ti 3·14 radfm t?l1 o;eih n-~ Cf;T 

g<"'l<tiltl 41'\:41!1 Pl8a <i'lf'51t.; 1 qon ~ "l!;"h 

5 

Ri<f'4Ut<f%o ctl'i"f t? 5 

(ii) ~ 3 "it R:€11<!> 1W: 41'\:41!1 "it dlf'lctl nn' ~ 

"t!Ui <:« <'l'k·<!dl Cf;T l!!Rti EH~ ¥\if?Li ~ 
<i'l1'51Q;: 10 

.-----------.------------.-----oa 

lQ 20. 

1 F 

I H l F 

m3 
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2. (a) 

. (b) 

(i) Use Thevenin's theorem to find the 
current in 4Q branch of the 
network given in Fig. 4 

SQ 10/1 
+ 

Fig. 4 

{ii) Obtain the convolution sum 
y(n) = x(n) * h(n) for n = 2, using the 
property x{n) * S{n- n 0 ) = x(n- n 0 ). 

Assume 
x(n) = C!ln u(n), h(n) = (~)n u(n) 

(i) Dra"' the circuit of a Cascade 
amplifier. Indicate the two configu
rations of transistors used. Why 
is this circuit preferred in high
frequency applications? 

(ii) For the voltage series feedback 
amplifier sho"'n in Fig. 5, calculate 
V .r, feedback ratio f3, voltage gain 
~thout feedback Ay and voltage 
gain with feedback Avf : 

$ + Av ~ SmV -

.----------, 
: 19 K : 

V.r! : ~1 • K ' • 
• • 
~---------' 

Fig. 5 
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2. (<ti) fiJ m 4 if ~ ~ :'laCl<f> <6t 4 n Cllcl'l 'lm"' 
-if, '44F-l'1 it; ~ <iiT Sl<ll'l <6cit F.· mu <fiT 

mq ~ <fil~l{ : 1 0 

5Q 
+ 

12A 

~4 

(ii) ~ x(n) * B{n- n 0 ) = x(n- n 0 ) OfiT 

!>14111 '6cit F.• n = 2 it; ~. ~Cl <.'H <il7f 
y(n) = x(n) * h(n) ~ <fil~l!; I "'IH <'f"l~t!; 

x(n) = 1-!ln u(n), h(n) = (~)n u(n) 10 

(<9) (i) v;q> i\>m:s ~ (Cascode amplifier) 

OfiT qfl:q~ €11~1{ I Sl~'d> <;:i~R{i it; <if 
fc'to..l«i c6T R<!il$1{ I ~ <>ll~Ri it; <>lj;SI'"ll1 i'l 
-if V;e qfl:ql!l c6T <i>il ~ <ft ;smfl ~? 6 

(ii) ~ s -if R€111!; rro; <i'k<!ctl ~ ~"'f.f<l~r 
S!Cld<f> ~ ~ v f • ~"ir.l'4~1 3j~q ld j:l, 

~'lf.f<l!!l <::f%<1 ef'k·<!dH''Ifal Av am ~f.l'Cl!!l 
ef%ct efi.,..adl-~ Avf c6T ~ <fil~Q> : 6 

$ sri..v Av ~ -

----------· 
' 19 K • • • 

vf! l ~1 K 
• • • 

• • t, _________ t 

ms 
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3. 

(iii) Design a decade counter using 
JK FF's (MOD-10 counter) and 
draw the timing diagrams. 8 

(c) (i) A d.c. battery having a constant 
e.m.f. E is charged through a 
1-phase full converter. A resistor R 
limits the battery charging current. 
Single-phase source voltage is 
Vm sinwt. Sketch waveforms for 
source voltage, output voltage and 
charging current. Derive an 
expression for the average charging 
current on the assumption that 
each pair of thyristors is fired 
continuously in each half-cycle. 
Take Vr as the voltage drop in each 
conducting pair. 16 

(ii) In part (i) above, find the value of R 
in case battery charging current is 
5 A, supply voltage is 40 V, 50 Hz; 
E = 12 V and Vr = 1 V. 4 

(i} Draw the circuit 
emitter follower. 

of Darlington 
Obtain the 

expressions for overall current gain 
and input impedance. You can use 
suitable approximations. Find the 
above two quantities if R 8 = 2 M.Q, 
RE = 1 k.Q. The device parameters 
are identical. 

hfe, = hfe-> =50 

h· = h- = 1 K .te:1 te2 

hoe, = h 0 e
2 

= 20 J.LA /V 6+4=10 

C-DTN-K-FFA/43 8 



(iii) JKFF's (MOD-10 'IOiifi) Cfi"T >l<il•t ~ 
S\1,0 "\!,O<ti ~lll<ti I JO I ifi Cfi"T ~ cf>)~ <!; <rlfT 

'>eih Cf>Tct-311@1 <li't "''~INI s 

(11) {i} "\!,O<ti <'fto -a'to ~. ~<1<til ~ lo ~o v;q;o 
E t, <fit 1 - <f>ffi ~ 4ft<l fit! 1UU 311~ ~ ld 

f£h"'l ~ t I "\!,O<ti 5I Rtil "'Cfi" R ~ 311 ~lll'l 
t:mJ <fit <:fl ~d (€1 d I t I ({ifict Cfi"<'fl tim 
q'h,-<Odl vm sin wt tt tim <'ll<""<:dl, f.l>fll 

qj.,.~dl <rlfT 311~l1H t:mJ ~ dVI~ ~ m 
<i'll!;({l <it< ifiri'll ~ S\1,0 ~ "lt!;ft'R<l Cfi"T 

>~<il<t> 9>'1ct "ffi!Q ~ it >~<ilifi am-~ if 
ttfsh<l lit ~ t, 3ffiia 311~l1H t:mJ ~ ~ 
"\!,O<ti <><i "! ifi ~:< <iii ~ ({ I "'"lH .,., l ~ \!,0, 5I fil <ti 

"tlctifi 9;'1ct if q.,l<"<:dl -.:rRr Vr t I 16 

(il) ;:sqft~l€1<1 'WT (i) if, R Cfi"T "'"lH ~ <iii~<;, 

<W\" ~ 311~'11'1 t:mJ 5 A, 51~1<01 ql,.~dl 
40 V, 50 Hz; E = 12 V <rlfT Vr = 1 V 

tl 4 

3. (Cii") (i) :SI~Ibl 3<'<1<>fifi 31::!1 11tft Gft41!4 Cfi"T 3lfu.!i 
<1'11!01.!,01 W'P.l t:m:l-ct~ <rlfT f.l~>(l SIRl<il"'l ~ 

~ <><i"!"hl <fit "!!«lSI <iil~Q,O I 3TI'1 «~d 
<1Biific-tl Cfi"T Sl<i'l>t Cf>{ <1ifid ~I ..W: 
RB = 2 MQ <rlfT RE = 1 kQ t, <iJ 3G1<t> 

m:i\ <l~l<fl <fit ~ cf>l~<; I ~ 5h'<R'1 

Q,O<t>e•fl 'I ~ 1 

C-DTN-K-FFA/43 
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hoe, = hoe
2 

= 20 ).lA./V 
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(ii) Design a binary to Gray code 
converter. 

(b) (i) Draw the exact equivalent circuit 
of a three-phase induction motor. 
Write clearly what the various 
parruneters represent. 

(ii) A three-phase, 400 V, 20 kW, 
1440 r.p.m., 50 Hz, star-connected 
induction motor has rotor leakage 
impedance of (0 · 4 + jl· 6) Q per 
phase. Stator leakage impedance 
and rotational losses are assumed 
negligible. lf this motor is energized 
from 120Hz, 400 V, three-phase 
source, then calculate-
1. the motor speed at rated load 

torque; 

2. the slip at which maximum 
torque occurs. 

(c) (i) A plane wave has 

E =E0 cos(wt-f3x)Y 

and H = E 0 cos( rot -f3x)z 
11 

in free space, satisfYing Maxwell's 
equations. Find the general 
expressions for .phase constant 13 
and intrinsic impedance 71, in terms 
of medium parameters. Hence, 
calculate their values at 10 MHz. 
Identify the direction of propagation 

10 

10 

10 

and type of polarization. 10 

C-DTN-K-FFA/43 10 



(ii) ~ ft-~ it ~ ~ qf{<1(l'fi <fit 
~ <fl~l(l 10 

(<9) (i) .~ El'h<:-H -5RuT ~ Cfi1 ~~ W''4'hl<."ft 

qf{qS<f <Hil;l(l ~ ~ it Riful<( f<fi ~ 
J>ll"'cl ~ R<i'i'<ld ~ %I 10 

(ii) ~ 400 V, 20 kW, 

1440 r.p.m., so Hz, <m:r-ti•i)f'ila 

-5RuT ~ · ~ im: ~ l>l R\«um 

10 . 4 + J 1 . 6J n m Cfiffi t 1 e<!< ~ 
l>lffi<illt:ll ~ ~ (<IR'li Oj>Jv'l 1:!R <'flfi!<( I 

~ ~ ~ <it 120Hz, 400 V, El'hcll 

<ira" it di~ f<h>ll TT>n t, <1<f >tOH! <fl~l( 

1. f.lmfur 'ffi Gffi-<>il'{?l l:R ~-~; 

2. <n; B<fvt (slip) ~ l:R Gffi-<>il'{?l 

<>~RI<hdli mor t 1 1 0 

(TT) {i) Il<1'1i!i1cl ~ Otfi'fi(Urt <it '<1"{!!! ~ ~ ~ 

"' li d cl <Wr Cfi1 t!;ffi <>! <l 'fi 1'!1 "it 
E = E 0 cos(rot -l3x)y 

- Eo 
~ H = -cos(rot -f3x)z 

TT 

t I Cfiffi-~ J3 ~ ~ SIR\<iit'-ll Tl ~ 

~ lfTUI1'I J>ll"'<:1'1 ~ -qit "it <Xjjq'fi <»i'>l<'f>l <it 
~ <flfil<!;t m 10 MHz l:R 3 .. 4> -.:rR ~ 

<fl~t; I ti"'tOI <fit FmT "d'<n ~ Cfi1 Sl'fil< oft 
3~ful<l <flf'ilt; I 10 
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4. (a) 

(ii) A message signal Tn{t) containing the 
frequency components 100Hz, 
200 Hz and 400 Hz is applied to an 
SSB modulator together with a 
earner at 100kHz with only USB 
retained. The coherent detector 
employed at the receiver uses a 
local oscillator that gives a sine 
wave of frequency 100·02 kHz. 
1. Determine the frequency 

components of detector output. 
2. Determine the frequency 

components of detector output 
if only LSB is transmitted. 10 

(i) Determine the resonant frequency 
of the following circuit (Fig. 6) : 

4HlF 

1 F 

Fig. 6 

(ii) The applied a.c. voltage and the 
resulting current in the following 
circuit (Fig. 7) are in phase. 
Determine the coefficient of coupling 

6 

and the dot polarity of coil PQ : 4 

-jl2 

10 

C-DTN-K-FFA/43 
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(ii) ~ 'ti4l!l e<ta m(t), Rm<t ~li~RI El<'Ai 

100Hz, 200Hz <1m 400Hz~. <m ~ 
SSB '"ll'§clV: 'R Oh"{<'l USB ma~ufl:a 

100kHz "if> 41t"ifi "if> ~ ~ '1<IT i r 
~!ll t!'h 'R !>l'!lft' <ii<'IIBl'""l 0G: ...i ~ '*~' 
(~if<'O() ~ *"414!<! Gl<"!f.'l:'l <liT 51>f'l 1 1 <hUH i, 
~ 1 00·02 kHz 3lt~RI <liT ~ oi:rr "4oT i 1 

1 . ~<ti!( f.'l •fq "if> 3ll<,lRI q <%i <m ~ 
4>1Ril( I 

2. ~ Oh4<'1 LSB <m e"'llfia 14><11 "11<11 

t, mi ~Z<t2{ f.'l•fq "if> 3it~Rt E!c:<nl <m 
~ 4>1R!q; I 10 

4. (<ii) (i) f.'l'""'l!Bf@a qfiq"' (~ 6) <liT 3l:!'"ll<!l 3ll<,lfu 
~ <filR!l( : 6 

lOQ 4HlF 

lF 

~6 

(ii) 3lj)'l'(!"di · a.c. cflc:--edl <1m qfiolf<fl mu, 
f.'l'""'lR-if@a qfiql!l (~ 7) -ii, ~ 1ft 'fi<'IT -ij 

~ I ~'"l'"l ~li<h <1m tJ'":S<"fl PQ "if> ~ ~ 
~ ~ <filRI<!O : 4 

-jl2 

C-DTN-K-FFA/43 
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(b) 

(iii) The input (x)-output (y) relationship 
for the system is given by 

y(n + 2) + 3y(n + 1) + 2y(n) = x(n) 

y(O) = 1 and y(n) = 0 for n < 0 

Determine y(n) for unit step 
sequence input. 10 

(i) Discuss how volts/hertz control for 
a three-phase induction motor is 
similar to armature-voltage control 
of a d.c. motor. 

{ii) A 10 kW, 50 Hz, 6-pole polyphase 
induction motor has a full-load slip 
of 0·04. If its friction and windage 
losses are 4o/o of the output, then 
compute-
1. rotor ohmic loss at full load; 
2. full-load electromagnetic torque; 

8 

3. rotor efficiency. 12 

(c) (i) Find the reflection coefficient and 
VSWR of a 75 Q rf line terminated 
in each case with a load of (1) short 
circuit, (2) open circuit, (3) + j75 Q 

and (4) - j 75 Q, and compare the 
results with those of matched load. 

What is the shortest length of 
such a line to produce an input 
reactance of + j75 Q, if its propa-
gation constant is (0 + jl · 25)? 7 
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(iii) f&>HI ~ iii Wro_ R~!ll (x)- f.:t•[q {y) ekl~~ ~ 

y(n +2) +3y{n + 1) +2y(n) = x(n) 

y(O) = 1 nm y(n) = 0, n < 0 iii -furo. 
l:(<t>l<t> 'R 3l:!Sti'l f.i~!ll it; Wro. y(n) mo 

&il Rll:( I 10 

("& > fiJ «« ~ <i'il Rl <; -FcF; ~ f&>HI Gl<t>cll mrrr -.:im: 
"<t>l <t"l<""c/$ R<i'i!OI v:<f> <fto "{fio -.:im: it; 

3llij~(-c?i<'"c<11 R<i"loJ it; <l''IH ~ ~I 8 

(ii) v:<t> 10 kW, 50 Hz, 6-~ iil§'licll mrrr 
-.:im: "<t>r '{?f->m: e<fot 0·04 ~ 1 ~ ~e<i'il 
-.t{uj '1:(Ci <ltd"' t:lf.l4i f.:t•f>l <fit 4% m, <fGi 

>1014 1 <fiiR!q; 
1 . 'f'l 'lR 'q1: ~ • .3il..n ll mR; 
2. '{?f->m: i?:I'Q<t."\!kl<i'illl OR"'-"llq?f; 

3. ~ G"!\.1dl I 12 

(TT) (i) 75 n i?:l<l)Rid rf cll~'l "<t>l.4(1cCM TJii'li nm 
, · . r. l · ', 

VSWR _!>1<-.i'l<!i "1R ( 1) ~ qf{q\!l, (2} f.:l~d 
' . -

qfu:tl!l, {3) + j75 n nm (4) - j75 n it; 

~ mo <i'il Rl1!;, nm qfl:uJ i•ii <fit @'ll >&'la 
"1R i'{. <filM<!> I 

v.m cll~'l <fit 4:1d'"l ctkil{ -<1'41 ~. -;;i't v:<t> 
f-1~'11 !>lfu>tld + j75 Q 3<'l'l ~ ~. ~ 
~B'Iit-M'<!{UI ~ (0 + jl· 25) t? 7 

C-DTN-K-FFA/43 15 I P.T.O. 



5. (a) 

(ii) A lossless coaxial cable has the two
conductor diameter ratio of 2·0. 
Find its inductance, capacitance 
and Z 0 , assuming a filling of 
dielectric mth E, = 2 · 25. 3 

(iii) For the probability density function 
f(x) = ae-41xJ of a random variable 

X mth X ranging between ~ to +=, 
find the distribution function value 
of a and the probability that X lies 
between 0 and 1. 6 

(iv) For the angle-modulated signal 
given by 

v(t) = 5cos{1t x 10 7 t + 2 sin SOOnt} 

find the maximum phase deviation 
and frequency deviation, and 
bandmdth. Is this an FM signal 
or a PM signal? 

Section-B 

(i) Sketch the follomng function and 
find its Laplace transforms 

f(t) = r(t) - r(t- 3) 

4 

r(t) is unit ramp function. 5 

(ii) Sketch the follomng function and 
·determine the energy or power 
contained in a signal : 5 

x(t) = u(t) + Su(t -1)- 6u(t- 2) 

C-DTN-K-FFA/43 16 



(ii) ~ t<IR(~d tll:rr&"ft ih•k1 "if> <i't "'lcl<hl 'fiT 

0<1m 3l:,l,'"lld 2·0 ~ r $«<€! ih:ct><"~, .. :uftal 

om z c, ma <€1 fil ~ 1 m=r <:1li'i!<:!. "Fc!> qu~ WI 
m:Jq, Er = 2 · 25 ~I 3 

{iii) <l11R0ct> ~ X "if> !Ollf£!ct>dl ~"li'il 'hcl"l 

f{x) = ae--4lxl, ~ x 'fiT 4ft«< ~ ~ += 

'e, if>" ~ a 'f;1 311<1<!"1 'hcl"l m=r om 
!>lll'£ict><ll "Fcf> X, 0 "dl!fi 1 "if> ~ ~d WID 

'e, ma chlfil <:!.I 6 

(iv) <!iTaT <lt:S~ct ~~d 

v(t) = 5cos{n x 107 t +2sin500n:t} 

if>" ~ 3l Rlct>d 4 <licl1 14"1 cl"l 3fR: <>11~RI 
14"1ct"l om ~ -ci'l"?t~ ma <hlfiiQ.I qon <ffl 

FM ~if, (I 'e .::.1\!IC( I PM ~~ct? 4 

5. (ct>) {i) f.'lqR1ft9d 'hcl"l <t>f ffi <l"lHN om ;;Bct>l 

cll«:'llld (6'41"<1(01 m<f <hlfill( ' 

f(t) = r(t) - r(t- 3) 

r(t) t(ct>ict> !OIC(OJ 'hcl"l 'e I 

(ii) f.'lqR-ifuid 'hcl"l 'fiT m •HI~(!_ om ~if>d if 

5 

«'l 1~<1 -a;;;rt .::.1~ ~ 1Rh . m<r <hlfi!Q. : 5 
x(t} = u(t) + 5u(t -1) - 6u(t- 2) 

C-DTN-K-FFA/43 17 ( P.T.O. 



(iii) In the circuit shown below (Fig. 8), 
the switch S is in position '1' long 
enough to establish steady-state 
conditions and at t = 0 is switched 
to position '2'. Draw 's-domain' 
network · 5 

{b) 

l 
25 Q 

50 v -::::::- 2H 

Fig. 8 

{i} Draw the circuit of an opamp 
integrator. Sketch the output 
waveform, when the input 1s a 
symmetrical square wave of 
amplitude +3 V and the repetition 
frequency is 1 kHz. 

(ii) Determine the reading of the ideal 
voltmeter connected across a 
silicon diode shown in Fig. 9 : 

lK 

D 

Fig. 9 

Assume the forward voltage of diode 
to be 0·7 V. Find also the current 
through the diode. 

C-DTN-K-FFA/43 18 
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(iii) -;fFt fu€lll!> TTl!> qftt!'<l (~ 8) il, fB:l""' s 
~fd '1' il 44h! ~ il <RT ~ ~ dlfit> 

3i4Wl<4 w.mr Ym m "lN. wn t = 0 'R 

\i<;lifil 1+&"'"1'1 ~ '2' ll "if»: "fu:4T '>ITd1 ~I 
~if> I 's-$1' 4z<~<f> "HI 'ill> : 

2SQ 

2H 

~8 

(<9) (i) v:<fi opamp «!"llifi<"'ifi Cf>T qf{q\!4 <iHI!;l( I 

f.pfq <1i>1""q Cf>T ~ <iHI!;l!>, 'il"il! f.i<i'!l ±3 V 

311'114 ~ v:<fi €4Pt<l CFl <Wf ~ o~ :1>'1U<!<ff 

5 

3li~Rt 1 kHz t I 4 

(ii) ~ 9 -il RGil!> TTl!> fuR-l"hT'1 sl<(l:s il ('!i'l 

3ll<:l!f C~).,.6f\a: <nT 41<mi"h ~ <b1R>Il!> · 

lK 

D 

~9 

"liT"! <-ilMl!>, :g,<(l:s ~ a:rn Cl't.,.Z:dl 0·7 V t I 

s•«'t:s il ~ mu >:ft ~ <b1R>!l( 1 4 
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,------------------------------~---------------------------, 
I 

(c) 

(iii) Realize an Astable Multivibrator 
using 555 timer to produce a 
square wave of frequency 1 kHz 
with duty cycle of SOo/o. Mention 
three applications of timer. 7 

(i) In three-phase 
discuss the use 
windings. 

transformers, 
of tertiary 

(ii) A three-phase 
former has its 
open-circuited. 

star-delta trans-
secondary delta 

A voltmeter is 
open-circuited 

voltmeter read 
placed across 
terminals. Will the 
zero? Discuss. 

10 

5 

(d) (i) A SO-ohm lossless line is 
· terminated with a dipole of input 
impedance (73 + j42) .Q. Find the 
reflection coefficient, VSWR, and 
estimate the reflected and 
transmitted powers, if the input 
power to the line is 10 W. Also 
calculate the maximum and 
minimum impedances on the line, 
and suggest two methods of 
matching such a load to the line 
appropriately. 10 

(ii) Determine the noise bandwidth of 
the Hrst-order RC integrator with 
cut-off frequency fc· DeHne the 
term noise bandwidth. 5 
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(TJ) 

(iii) 50% <t><hSt> (duty cycle) afR 1 kHz 

311~RI "cbl ll:'f> q>f <Wr a«to;t ~ -if; ~ 
555 <101!;'1< <FiT !>141•1 'f><if> ll;'f> Astable 

Multivibrator "'"ll'll(l 21!;1H -if; <fi;r 

(i) Bl<h<'11 qf{ou fll:fl it ~<fl" <t> \!'":g~H -if; -.:rsJ<mi)'>T> 1 

<i\ ~ cbl f51 II; I 

(ii) ll;'f> bl<t>01l <flU ~<""il:l qfionfll:il "cbl R<fl«<t> 
;g.,.;>:, <FiT H~d qfiq'l<"l !if>q I 7T<IT ~I ll:'f> 

.,{j<-2lfl<>:< <i\ f<l~d ql{q~a <>:lif"lcti -if; ~ 

Wll<ll 7T<IT I <f>n Jl.,-<>:>fk< it 4kfil!'f> ~ 

10 

tWrr? 6lf I &II cblFiJI( I 5 

(<I) (i) ll:'f> so Q "cbl t:if.ld~ct clli$"1 <i\ ll:'f> :gl!;4lcl 

i't, f51B4il f.lctl!l Slfil"'rm (73 + j42) o 't, 
~;q)FiJd lif><ll TJ>n ~I 'iB'f>l 4(1iiHf"l :);"li'f>, 

VSWR <mr 4(1ctfifa ~ ~'<lfid :nfffi m<i 

4ilf511(, ~ cll'l"l it f.l<ll/1 'ltfffi 1 o w 't 1 

011 'l"l 'R ~ <mr ""i:'ld q !>I fi1«~rm3TI "cbl 
>:ft >IOHI cblfSll!; <mT <i\ ~RJ<fl CJiT t!;!!ll'll( ~ 

011!;"1 it ~ om <i\ aRlct ~ i't W!Ria cg 

~I 10 

(ii} ~ <t>)Q -if; RC B'll'f>cl'f> "cbl, ~....,.}~ 

311~RI fc -if;~. ~ ~ ..."l'$1~ -m<f 'cblfSlttl 

~ ~ """'$'~ "cbl ~ <!lFili!;l 5 
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6. {a} (i) Using Fourier transform method, 
obtain expression for v(t) in the 
following network (Fig. l 0) 

.> 
0·5 .Q·~ -..,. ""r 1 F 

Fig. 10 

(ii) The z-parameters of a symrnetrical 
two-port network (consisting of 
passive elements only) are given by 
zt 1 = ~ Q and z 21 = ~ Q. Obtain 
equivalent T -network. If this 
network is excited by a 2-volt 
source having intemal resistance of 
1 ohm, determine the load resistance 

6 

to be connected across port-2 
which will receive maximum power. 10 

(iii) State the differentiation property of 
Fourier transforms. Hence, obtain 
the Fourier transform of a Signum 
function. Sketch its magr1itude 
spectrum. 4 

{b) (i) Design an opamp second-order 
Butterworth low-pass filter (LPF) 
for a cut-off frequency of 2 kHz. 
Compare the response curve with 
that of first-order LPF. 10 

(ii) With the aid of circuit, draw R / 2R 
ladder DAC and discuss its 
operation. 6 

(iii) With VREF = 5 V for the DAC, find 
the resolution and full-scale output 
of this converter. 4 
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6. (<fi) (iJ ~ fu1. '111; ~<O<"!<t <m w) ~ ~ 

(lS) 

~4HHOJ "Fcrfu <fiT 9<i)•J ~ ~ v(t) "iii fu1:1_ 

&i<>t<n "Srffi <fl ~I!, : 6 

0·5 Q l F u(t) 

m 10 

(ii) ~ eqfrla ~-ID<: ~6"14> (~ei\ '*'*''~ f.H'*'<l 
3i<t<l<t ~) 4> z-91"'1<?1 ~ z 11 = 1.Q, 

z 21 = !- .Q. ~"lH T-420<314> -smr <hi~<; I 
-.&: ~ Ol<!ctch CfiT 2-cil<"c <ita"~ d~~d f4>>u 
'ffl<J, ~<1 Cfil 3i J'"<!fl:<t; 9 fd{) Q 1 .Q ~, Cfi'f 

ID<:-2 <r<: ~ ~ ~ >m llfd{hr CfiT ~ 
<fl~v, ";;iT 3ifuCf'><lq "l!Tfu; Yffi q;{>IJ I 

(iii} 'fl't~ ~ I '"<I (OJ <fiT 3ictCfi<?l'1 "!!"! 01a wu m 
~ fu_'HI'l 'h(;'H <fiT ~ ~41'"<!(01 ~ 

<fl~II:J ~e<$ qfVJ[U[ .~'f0 <fiT ffi Gl"lll;<{l 

(i) ~ opamp fil:d1<1 ih!R: · 'o!ortct'<f FP:=i-q!(<f> 

f'ti<-c( (~o '<fto ·~<l')'•CfiT, Rl"di§c: 3il"lRI 

2kHz -4;· ~. ~ <fl~V:I ;:;eih 
J.. . • 

3iif.f><ll <rsFi -<fl "ij"'<"1;r.;;lrrl_ :sro>'f <h'IR: -<$ ~o lfio 

~., -4> "":!fsti<~l """ . ~ <fl~ •u 
(ii) 4fN~ -<fl <i~l<ldl ~ R j2R «'14H <fto v;o 

mo <1'11~<1.: om ~:eih. Sl"'!i<?l'l -<fl &ll&ll 

10 

4 

10 

<fl f'il 11: I . 6 

(iii) <fto l!;o lifto -if; fu1:1_VREF ... 5 V ~ ~, ~ 

4R<~firn <fiT ¥\!!dl ('("'~'~ om ~-'li4><?1 f.\>fq 
"Srffi <fl f'il <.!> I 4 
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7. 

(c) Write voltage equations goveming the 
performance of type-A chopper during 
on-period T00 and off-period T

0
rr for the 

RLE type load. Hence, obtain therefrom, 
using Laplace transform, the 
expressions for the maximum and 
minimum currents taken by the load. 

(a) 

Assume continuous conduction. 20 

(i) Using an opamp and 
explain the working 
bridge oscillator. For 
of 1 kHz, design a 
oscillator. 

RC network, 
of a Wien 

a frequency 
Wien bridge 

6+4=10 

(ii) Convert a clocked SR Flip-Flop to a 
clocked JK FF. 4+3+3=10 

{b) (i) Speed control of a three-phase 
induction motor with constant 
supply voltage and reduced supply 
frequency is rarely used in practice. 
Justify this statement. 

(ii) Describe stator frequency control 
for the speed control of a three
phase induction motor. Derive 
expressions for motor torque, 
maximUm torque and the slip at 
which it occurs. State the various 
assumptions made. 

(c) (i) A lossy non-magnetic medium has 
Er = 4 · 0 and a phase constant of 
0·10 radfm at 2·0 MHz. ·Determine 
its loss tangent, conductivity, 
propagation constant, intrinsic 

6 

14 

impedance and skin depth. 10 
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(TT) 3ffio ~o ~o 11""4 &; 'lffi: &; ~~-A f.h{§<;<f> 

&; f.%"4t<:'l <iT ;;;:nf.l ~ ci\.,.c;(ll wi'\'h{Oil <iT, ~ 
3ict~ Ton <rm "i"G ~ T0 rr &i ~ fctiGt~. I 
3l((:, <:11"<'11{'1 ""q l"d{OI CfiT 11<il• I ~ ~, 'lffi: IDU 

<.'ft ~ ~ ~ "'ffd'i tmJ &; ~ <><i'>l'h "11TH 

<t'lf'il!!, I lNO ''II <'1 'hd I '11 f.% <!_ I 

7. ("'h) {i) ~ opamp <I2IT RC 4c:<-l<h CfiT 11"11•1 ~ 

St!.· ~ <fR ~ «lki~ <fit 'ht•H<i~ <iT ~ 
<h'lf'il<t! 1 kHz 3il~fu &i ~ v;q; efH ~ 

20 

<flfct~ CfiT ~ chlf'i~Q,I 6+4=10 

(ii) ~ 'hi <'1;;; SR fikotq -4<:i'iq CfiT 

JK FF it 4ft<'!J=i <t'lf'itq; I 
v;q; if> I <'1 <; 

4+3+3=10 

("@) (i) f.tf'!H<f 11<:14 <il<""<:dl <rll1 '"'l.;ft'f'd 11<:1<1 3it~RI 
&; -em ~ f?i'h<:'ll mur ~ &; ;;m;; f.lq~OI 

<fit ~ "'h'1 <><l<-li!"R ii w•i)•l 14>«1 'ill ill ~ 1 ~ 
~ &; 3f!Rl<'4 'R ll'hl~l :Sifctl{l 6 

(ii) f?i'h<:'ll mur ~<fit ;;m;; f.%lj~OI &; ~ eo; 
3i I'~ Rl f.% <i~ 0 I RIR:r CfiT Cl OT'i <hll'il!!, I ~ 
"'<'f-3il"l?l, ~ '«'~-3il"l?f <I2IT e<io1, 
~ 'R ~ "11TH !iRrr ~. &; ~ <><i'>l'hJ <iT 
<~!;<<l'>l <t'l~v,: I ~ "l""f1<. ~ 'h<""i'll.ai'l <fit 
•nm;v,: r 

('1) (i) v;q> I!" I f.%~m Rl~<€1 4 "lflt;:!lll <fit E r = 4 · 0 

<rll1 "'i<:''T-W<Ri'h 0·10 radjm, 2·0 MHz 

'R ~ 1 ;;e<€1 mf.t f'<~fr>l1, "'ll<:'l'hdl, :ri"'l<:OJ 

~. ~ S!RI<illm ~ ("CI"''I (fM>::t) '11!"<:1~ 

14 

ma <t'll'ilv;t 10 
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8. (a) 

(ii) An FM system uses pre-emphasis 
and de-emphasis ri.lters having the 
following transfer functions 

H p{f) = '{ 1 + j fo] 
Hd{f) = !L + jJ I fo)] 

1. Find the scaling factor k so 
that the average power of the 
emphasized signal is same as 
that of original signal m(t). 

2. Find the corresponding value 
of improvement factor I 
produced by using this pair of 
pre-emphasis and de-emphasis 
ri.lters. 10 

{i) A linear network has a driving-point 
admittance Y(s) given by 

Y(s)= 12(s+l) 
. s(s+2)(s+3) 

Determine current in the network 
supplied by unit impulse voltage. 
What would be the current in the 
circuit when a unit step voltage is 
applied? 10 

C-DTN-K-FFA/43 26 



(ii) ~ FM <ffl it ~-SI*.'H ~ R651iii<.'H fil;"";W 
<fiT Sl4'i>i mm ~' f.5i"lih ;>j(1(01 qi<."i"'i -f.';l::;r% : 

H P (f) = k[l + j fo] 
H d (f) = ~ [ 1 + j~ If ol] 

1. 3!1414"'1 TJict> k mo chiR!QO, Rtm?t 
51iilfcla ('i<ho <tT 3fma ~. ~ ('i<ha 
m{t) <t1 3fiea 'llfffi "ih iil{iiil( m I 

2 . ~ ~- "iii <."1"" ~ f.'; ""iii <."1"1 fil;.,-cx g: 1 <."1 

"ih Sl"t'l -Q 3<4" wm: TJICfi I <fiT Wm 
'lR -m<! chl~ <!; I 10 

8. (ct>) (i) ~ 'tfulct> 4c'"-l<f> <tT "11<."1'1 ~ ""'<'1<11 Y(s) 

-f.';l::;r IDU <ft "'11<fl ~ : · 

Y(s)= 12(s+1). 
s(s + 2)(s + 3) 

otC<'I<f> it <!;ct>ict> ;mW! «t<""O!d I IDU 51~1"1 "chi ~ 
mu ~ chli'5lcy;l ~ cy;ct>ict> <i1t4H "'~,.,.0!<11 

SI~H "chi ~. m qi):ql!j it t:rro f4><t.,-i tWi\? 10 
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(b) 

(ii) Write the node equations for the 
network shown in Fig. 1 1. Assume 
node ® as a reference node : 10 

5 CD 4 @ 2 

Fig. 11 

(i) The primary winding of a 
single-phase transformer is 
energized from a fixed sinusoidal 
voltage with secondary open
circuited. If a small portion of iron 
core is removed, discuss what 
would happen to the magnitudes of 
its exciting current, core flux and 
the no-load power factor. 

(ii) Explain why transformer rating is 
expressed in VA or kVA. Describe 
the significance of all the items 
mentioned on the nameplate of a 

7 

single-phase transformer. 6 

(iii) Derive an expression for the per 
unit voltage regulation of a 
single-phase transformer. Show 
that magnitude of per unit voltage 
regulation is equal to per unit value 
of equivalent leakage impedance of 
the transformer. 7 
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(ii) R:€11~ ~ 'lc:<l<t (~ 11) <h ~ ~ 
w•fl<t>(Un <it mo ihlmtl.{t ~ ® <it ~ 
~ m;t <"flmt~ 10 

5 4 

j2 

@ 

~ 11 

2 

-j2 
+ 
50L90° 

(<9) (i) <:%ct <iictT qfionfi!:;t <In· YI<II'il'h !j>us<"fl <it, 
~<ft4'h !J>os<"fl <it R.~ct qfiq~Yffi <€1'h<, 

f.lf'~ ""''t<lshl>l <ik·cctt it O&>Rifu f<h<lt <>11<11 t 1 

~ ~ ~ ~ ~ 3i'lr <it f.l<iitct WIT "<>IR!T 

t, o.r <><a&~ 1 <hlmt ~ f<1> ::nl<h 3<! "'"~ mu, 
~ 4ct'ffi mrf ~.-"ffi m'ffi !JOiifi ~ 
qfiqful <nr <i>n ~I 

(ii) ~ ihlmtl.{ f<1> qfiuufi!:;t ~ f.ltotku! <it VA 

~ kVA ~ W iXffli Rli<il "<>IR!T ~I l.{ifi<ii

'fictl qfiuufil:;t ~ ~-4~ifil ~ Rl& ~ ~ 
:SHil'h ~ <h 4~<"'l <it 64$11!;~ 1 

(iii) l.{ifict <iictT qfioufil'l ~ >~fa' '"%i<h <i).,..<:<tl 

f.l:q>H ~ ~ ~ <><i"' ifi ~ '>l <h\ mt 1.{ I «<_: 

R:€11,.1.{ f<1; -srta- l.{'hi'h .,j)<-<!<11 f-1>14'1 ""' 

qftqtof, qftunfil:it ~ >~fa' '"%i<h g;<"'14H ~ 

7 

6 

IIRI"'tm ~ qfiqrur ~ "1<1"1< ~ ~ 1 7 

C-DTN-K-FFA/43 29 [ P.T.O. 



(c) (i) A plane wave having 

E = llOcos(wt- 4nx)z V /m 
is normally incident on a medium of 
£, = 9, 1-lr = 4 and cr = 0, from a 
perfect dielectric medium of 
t: r = 4 · 0. Find the reflection and 
transmission coefficients, phase 
constants and list out the 
time-domain expressions for 
incident, reflected and transmitted 
electric fields. 10 

(ii) Establish the time-domain 
expression for the AM signal at 60o/o 
modulation level with modulating 
signal as 5 cos(200nt) and carrier 
as 50cos(104 nt), and list out its 

Fourier transform. Find out the 
amplitude sensitivity constant, 
side-band powers and efficiency. 10 
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(11} (it 1:% · Wl<1<:1 <RTf <1>1, f"'e<t>! 

E = 110 cos(wt - 4nx)z V /m 

%, 1:% ~ 'R ~{"!<til €, = 9, JLr = 4 om 

cr = 0 %, 1:% 311~~£ q{la'l);d l11UI'l, f.ile<t>l 

Er = 4 · 0 %, ~ ~: 3Jiq<f'l tmn %I 
l;eif> q(I<HR v;<i ~"''{UI !!"li<t>, q;ffi-~ 

~ <fil~'J> om 3Jtqfda, q<l<iido v;<i ~"''ft<l 
14 '@,: l$it -if; fu'!; &>I <:1- $ aht<f>l Cfi't 
{!_ -<fl46: <fi1 ~'!; I 10 

(ii) AM <:iif><1 -if; fu'!;, ~<:!<t>l <!T§<:1'l «n: 60% 

om 'lT§<:1'l eif>a 5cos(200nt) aiD: <ut<<t> 

50cos{I04 nt) %, <1>1<:1-$ &i"'!<t> >rn1 

4i\~({ v;<i i;<il'f> ~ ('iq l"d{Uj "4i} ~ 

•HI!;\{1 311<1114 eitl;ldl f~Ri<t>, '11""-~ 
~1P.b<1i am ~ mo <Elf.itl{l 10 

*** 
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1 '{"lfih , 300 1 

JT!Fif <$- :.r.rr '3"#t rrrvPT it fR& "''f.1 'C/1~'< Riflw 3~& 
~ 31~1(1-tT;f it W>4t Tf'lT g, afk w rrrvPT CfiT P/1'! 

3~& :.r.rr j'ki'fi <$- fl&-'!1! w 3iW>rr f.ifife ~ w 
W>4! '>fHf 'C/1~<{ 1 ~-"" w 3@f&ct rrrvPT $ 
3lfilfhr; 3Rl W>41 ~ it lEI& ~ 3trr 'R qftf :WI> 
;riff {q<'fij I 

m #ls41 1 afk s 3lf.i<mi g 1 "'J<'l>J JT!Fif it iT 3lriJ<h 
&tiS iT <Fi11-it-<fi11 ~ m ~'1ih< A'1Jf rfR JT!Fif <$

:.r.rr <!IRI~ I 

uriJq; m <$- ti=rr; R4<1 :WI> m <$- 3Rf it~~ g, 

4# c:HIC/'14<h "it, m 3q1rt> 3-Jiq;:;jf <fiT '<f<Ff 4i1Rt~ <nw 

a '1<'hl f.i fife <IJRt >!. 1 

3ldl<h/8<hrr 3/'C//Brr ~it 31~rt> g, apmr f.ifife g 1 

Note : English version of the Instructions is 
printed on the front cover of this 
question paper. 
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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, R 1 = 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 ~eft it it <it~ :oJI'~Ri om H"'1<il<'G<11 

~-~a-d Pta fctilll >itl<11 ~ ? ~eft it it~ f.t•F11 
'. cO&dl e0 <it 613~'>1, tf<IT .z-cl>itTJ cil&dl, <i>s<'il 

9RR1u <FIT ih:ct>C<l it, <hiM~ I ~ ~ ABCD 

<fit 'i!IG ~ it ~ <1<11~ ~ ~I 
R 1 ~ AB if, R2 ~ BC it, ~ AD it ~ · 
:oJ fslill \l'i I <f1, om ~ CD it ~ ~ fslill 91'1 l'il I 
<:rfu: 1250 pmlm <fit M<i>Rt UNd <fit Tf{ ~. AC 

~ lWi <fl.-Zdl ~ <f>lM~, ~ ~ <it Bl) ~ 

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

R 1 = R 2 = R(amm 9111~) = 350 aTnr om 

. R 6 p,.;4 fil~rn >l•il'il = 350 aTnr ChT 91'1 I <f1 "JOfCfi 

('3ft~.= 2·0) 2+10+8~20 

(Of) (i) ;f ~ eft ~m .. e"!<OI it ~ <IT ~ am: ~ 
CfiPf <it ~152 <hlP!~ 1 

(ii) {'C!""?.§ R!o::i'f <fit ~Qilldl ~ ~ \lChl< ~ 

eft ~ 3IR cf;iT ( ~ eft ~) <fit CiiOj 1¥<11 

<hl M~ I 8+ 12=20 

<~) r.t ...... ~rem <f';r <fi't arf'>~ct><Artl ~ ~ 8oss · 
'f>lsia<:ol ~ ChT \ihmt ~R<f~ : 
'iiOf ~ RJ<t<ii I ( 'f> l ~'1 ) f.t MISC: fctil!l 'ill d I ~ om 

· ar>Rl!Q~~~. liRCh I, ~~~~imf 
~ I ~ liQ ~ ~. dOf liRCh 2 'R: liQ "fiR!~ 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 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 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 ~ <IT <til<fi'l ~ ~ ~ I i;R"h 2 tK 04H 
~ ~ ~ f.?ti:IG'1 ~ ~ ~ ~ lil<"h 2 'R 40H . 

~ <hl<fi'l ~ f.?t<l~oi ~ ~ ~ I i;R"h 3 tK 04H 
~ ~ ~ <m;q q;r ~ ~ ~ fi;ro: €1lffil{ ~ 
40H ~ ~ fi'ro: Cfi I <fi'l ~ fi'ro: <.<i't ffi ({ I i;RCfi 3 'R 

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

~ I ;;r;r li.l(iifl 4 m OOH lmT ~ <'ll<><t q;r ~ m 
=:;tl'11 ""lli%({ ~ FFH ~ I ~ m<Ni ~ fi'ro: · 
':!'1<1"1df 9Sfi>i ~ m flCfitil ~ 1 ~ m'Wll ~ 
~. <Fir lil<"h 5 'R 00 ~ "1'11 <it ::ij ,., ""lli%({ ~ ~ 
m'f4> ~ f.?t<l~Fr ~ fi'ro: f.?t~r ~"'I »>T fl'f)ti I ~ I 
9l!ll>i ~ ""l<~f.?ta <11~'1'i i'i f?ocqui) m ffif@l{ 120 

. 

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

G(s}H(s) = 7s+ 4 · 
s 2 {s3 +4s2 +8s+8} 

if)l<"iHCfi ai~ <R at<l@:!a ~ ~ ~<t><-~1 ~ 
<filN!QO ~ <1'3"1 atmCfi• CfiT !i<i'l•• Cfl<~ ~ :a<t<t 
m<r m ~ <filMQO 1 

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

() . f. Fci' .:.:" ., " 1;f (1) q (qq>~)=:;tq:; >t ':ff: Y<'l<f"' "l<":"'l ~ 

• "':!'1<if"1'1 "l<!'1i" if ~ <ildl~ • c$r m 
~lf.?tq:;t(q:; t ~. ~ m ~ t ~ 
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.) 



·- ------------------------------. 

(ii) ~Ff ~ tR" 9'il 1<'1'1 Cf>'<Ol ~ ~ ~'<iii lirlffi 
<f?r ~ R<s 141 <1m ~ I 

c 

CB 

fl~'ij 

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

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

~'>~ cfiiNI~ 1 '!'19f<il <~1i.>i!dt <fit ~liii'1 

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

::a~dll <1R em~~ <rQ q;c;r mm ~? 
6+14=20 

<~> (i) ~'RQ:~mit<it;sm-~<f?r~ R<s.,., 
lFn~: . 

· C-DTN-K FFB 

~+-------~'------~~(~ 
'-/ . t-

CD ·a> 
·~ 

<JR 100 MW l!Tfffi e<i"' 1 « ~ ~ 
f'llt'1idf<d <fir~ <l<'r 12 MW <fir~ t;1<ft 
~ I <f?r <fir "'"Tfifq; <'il•ld /.. = ~. 30/ MWh ~ I 
G);:fl e<i'>l'i <fit <rrfifq; <'witt <it ;r{ ~ : 

. 
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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) ~he 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 ~./MWh. 

dP<'f2 

Pc1 <f2lT P<'f2 <if ~ ohl M ~ <f2lT ~ mu 
9Tif 11mn ..n iii a ~~il 1 

(ii) dl"'nll fi¥1, N~~il fi"''<OI \'!IH<Oft mm- ~. it 
~ fttaoqq"j 9ostot q;ffii!'l "'Fi'>l ohlM~ 1 

c 12+8=20 

3. (a,) (i) "'R:<1-'"R fu4ia it "gt"'~< f.'iq-." <fu 
"41¥lll oh!N!~ 1 

. 

(ii) f<l <e 4i) M ~ Fn ~Whl f.'i<i "'fOf &:it <fu ~ 
~ 'fl<:Ol it n:m; ~ 3!4'11'"11 "'ldl ~? 

. (iii) '1t~Rne q;tf'k1 it 9 4'1•1 if, G(s)H(s) ffi'f if 
Sliifdq; R~-s <-1. jO) ~ -~ '1' P<n ~ 
(0, jO), ~ W ~ ? 

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

. 44fH mar~. ~e<t>l f<lte ohlM~ I 
5+5+5+5 20. 

(~) (i). ~Tfu; ci'f it 3i4f<ct~ •I fdq; <f2lT l:flfUtifi 

(ii) 

C-DTN-K-FFB 

~'<dl <fu ~<'l'11~ifi 0£ll<i41 ohlM~ I 
R'<1•1 e<ilct><Of ciT~ 'fl<Ol it f<:m; ~ <m: 

rcmr <if e "llH I ~ij I <fu ~ q;o:q '11 aiT Cfit f<I'Si! 

<R' ~ aildt~4 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 ~odulation (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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-

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

<hct<1 ~ ~ "H 9<:1<4 M><!t ~1<11 ~ t ti'f>MC1 <iil<'l 

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

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

<1lMQO 1 €11~ ~ 31ih.'l i'l' ~ AA eft 31ctfB:lfuq'f 

cit fik'll~ll <fGIT ~ '>ft <Sidl'&ll fct ~ ~llcliCfi aN<! I 

~llcliCfi ~ I ~ RR it" ai•lcl i'l' '3'"1Ch 9'<( lcl'"l 

flSlll cit m- fik'lls:i'l , zo 
4. (ar) ftl<>e <hiM~ fct, QOCfi<'i Cficll ii'llll'"ll>il+flco< g~q 

<ffit lHfu; <JO I <h 1i I '"I <h cliT ~M <hI 31 q "'l 31"1 @:l fu if 
m era; m cp:ft ;;;;IT '<:Qcfl ~ ~ ::::rd~<f tiler cit 
f<l~P.a cg R<11 ~1<11 ~ <>Mk( ~<hi ~Ff 
316! Wol fd i't rrm amfl- ~ I ~Tfu; <]"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 atP~m <r<rr <R<r W'l ~ qf-<:ctJ'"' ~ 'l< 

M>e 9<t>R~ ~ ~? 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- < ~ "!- t:!;1'f tft > <r<rr Cfi 1 cl < m- ~ "l(cl" "l(cl" > 
~T • 

(ii) ~it~~~ it~ QO<m at='<J~'""~r 20 

(<1) €.,.<!1 Sil~'J>cl"l (;ft ~) <fGIT ~ ~ cti\s 
'"~'~>J><'i"l <m- tft m- ~> i'l' q{ftl< ~ it- 'i¥4 
fiilrsai'f 'l< 9<hi~T ii'llf<:i(( I =g·.,.i!l Sl1~'J>cl<h <fGIT 

_ fi'lll1~1J><'1Cfi q;r <:.<i;;;q; :>~R<a <il<t I~"'> I €.,.c:l li1~'J>W1 
i't -~ IC!Wii I <r<rr 3ffum<oT it" ~ cit ftl<>2 

<hiM~ I !:JCfOI am-r.m: -.,q cit, ;zit~ 6'1'"11 <r<rr 

~it" Cfit<OI '3(<1?1 ~ ~' f4>e !:lCfil< ~ 

f4>lll "'T fiCtld l ~ ? 20 

C-DTN-K-FFB 11 (Contd.) 

• 



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 if~ oiaR~ "!_&:< ~ ;a(':rtl<i q( ~ll<:_lfs 
H<i'1ol ~ >ffs<'l ~~'it<!:( LfFf <f( 3\t<JRta St<fl4 
<'ll<'l<t> ~ H~Nt! fct>lll iTliT .t" 1 q;2-'i<:;'i_.s Pl<i'1ul <tiT 

~ Rl<'l<t> ~ ~ 3\<if\!41 if ill'ii!J> <<.'1'11 t" I 
~ •Wi I . "'T <:I <tid I t" ~ <'ll<'!Cfi 4><1<'1 ~ <:l''ld<'l 
(~ xy <:l"'d<'l) if ..-Rr ih(dl t" I LfFf <f( H<i"''ol 
~ 'u' <'I' I F!! I iTliT t" I . Rl <'lit> <tiT "J>t>c<.t ~ ;ae<l; 
4>~'*' <f( t" 1 Rl<'!Ch <tiT '*?('Cl au~uf • 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 

~<t; ~ ~ •1fU1<fl<1 ll'fs<'l 9Tif 4i'IM~ I 20 

(~) (i) qf<qq fC!<~l'ilih Sl'ifl<'l'i if Sl'!ffi "Stfd<ta-
' ~'if '1 " <fliT ~ t" ? ~ 'flit fct><H 'ill d I 
t ?' .<i';r Sll'if<·i'i ~ ~ if' 9'!ffi ~ ~ 
g Rt<tu <tiT +!T"f mo <t><Jl ~ ~ ~ oQ'il<t> 

<>!icq ?I 4i1 M ~ 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) ~ ~'il(U[ <11~'1 cfiT (~ ~ <ftil ~o:ilct ~It; I 
gfda;;1m ~<fiT 11"{ ~ 1 ~it ~<it 
R-X 311't<..'l if R<..'lr~4 1 lfR ~ ~ if ~ 
~l!c"!Cf> <'f~ <14114! <T<IT ~ ~ "1'11(( <I(( 

R-X ~ <>ll't:<-'1 if 'F<T .Tl(Tre 'i <fi('i I 
q &•11 1 ~ a:rc~BIT "<!if ti q <t "' R<il m a; 'i r 1,il 
<11? "'l'id ~ Pcfi ~lk'"lCf> <'f~ f4..:J'lFI ~I. 

10 

<~> ~~<il§wiYif~~m.~"'"T <.ftm~> 
cit 6101 I q Cf> ~ if Slli't 'I fct;;q I "'l I d I ~ I .ft m ~ if 
<>~ 'j<?Cq iii Ct>a <it ;;i chl '4 iii Ct>a if ~ a;~<"' R« r "'l ra r 
% ? ~ 9 Sh"' IDU <>~ <'l "!1 '1 *' ic"l '1 O'.:'IJ <1 ~~ f<co ~ 
~ ;mr f<h<u ·"'lra r ~ ? ~ "lls<ii "<!if <>~ K:t'l "1'1 r1,ll 

;it w SlSh'"l ~ fiq'>l <ii<.<rr ~ 1 ~~chl <wff<lfu <it 
~"!ill l"<ll 1 . 20 

6. (ar) ~ "~<:lc>iCf> f<i<?Cqor •wfl" Cf>T <iil<f-ffq;:ia ~IS<! 
chlfilq; I \iflih "F9 a<t.<ilchl f4f.ilhrr "<!if -::!d!<..'l 
chlfiltt I <11? m "'dlt,il rcn ~ 1,<'l"f{!R<ii "'§'lNl ~ 
gfd<.1er "<!if '"114'1 ~ f<h<u "liar ~ ? 10+2+8=20 

(¢~") aia<:l'4'1 ~<>fico<? I ai a<:or <fiT 9 RMll ~ fil~<h ~ 
qf<Ul4 1J,fffi 9 Sh"l<ii ~ ~d ~ ~ Pcfi ~ fi 'it R 
it fu"tt <Ill R ~ I ~ 'i!"Hll '1 f.i <i "1 o I it IDU aid <:WI 
"<!if 311 ;,g I <;; 'i "' "l <II 31'"11 "'0 ! <;; 'i ~ 9 Cf> I< f<h'41 "'lT 

~ Cf>d I ~ ? ai <R I '4 'i it H zj"' 0 I it fu"tt Sl <jffi• ~IT 
~ '<t-4"1"14 chlfilq; 1 ~ e~Fi!a -a<:1~<:o1 ~ ~· 
~ « 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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<~> .rr >~t;<"<l~f 9€'4 it~ mih:l"" m t : <i> z~&Cfi 
m, ~ <H> e'<t<'lrfl ~ 1 z~&Cfi m ~ e'<t<'lrfl 
~ if 'J'l'<l akR cit fq GG 4il M l{ 1 ;a;r ct>1 ii cnr 
I4<Rlll <ft Ml{ ;;IT ~RitCh €i&Ch mit '344•f ~ t 1 

20 

7. (ar) WR<r ~cit~ <i'l.,aaJ <R +114'1 it~ 1'l'<ld: 

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

~ cit "'i~'>l 4ilMl{ I 4+8+8=20 

(<if) it~~ (9('4~ ~ ~) it 9Cfilzf 'fliT t ? . 

it~~it~ai't~it(~) ~~~it~ 
{'-'!t2i ~ 941•1 ~)d) t ? it~ I:!; f.l<istCh it atiCh'$1 

aia<o, 14a•m <it~ "~""''~q ~ gJlq:; 14a• cnr 
Ei"~ it "!UH <hiM~:!; I 20 

(~) an~ 3fT{ (Pi<i'd <lor 4<:fq{ flaia'1) ~ <IT 9'j'-'l 

9Cfilzf t. ~ (i) iicat<f> ~ ilCI>c'i cnr at'j>JI•for, 3iR 
(ii) 9<ilt; f.lq"fUI l e1fi'la '3G:I~{Ofl cit ~ ~ 
~ ~ gJlq:; 9Cfil4 cit +Y<>z: <hlMQ; 1 fu--4 <hlf&IQ; 
Pci;- i!m<f> 'Rd", 4{dG:U''<II4fll Cfi<113i'T if~~ 

'3~1\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 r~~1evant 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, ~ r ci-;r ~ f.1 '"'1 R1 R'l <i 

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

XI I 2 1 Xj 

x2 - 0 I 3 x2 

x3 I 1 1 xj 

·' -1 

+ 0 lt 

1 

(i) ~<:JCfl1 ~l\lfiltCfl ~;:{)Cf)(Of ;ffiG <ti1NJC!;J _· 
• 

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

(iii) <'fliT ci-;r Rzi'>luflq ~? 8+7+5=20 

<~) (i) ~ ~'cig m <fiT %1<01<11 ~ ~ <IT iT m
fi-q"o' ci-;r ~ qf(<idCf> ~· ~ '!<§<! t!2:<'h'i q;r 

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

<ildl~ll I 

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

• CfCf) iT_ m- e "'~"'a' Ri. Cf) 1J.<f 31 "41 ;:q e <i'l "l :ih:il 
MCfl it, '3GI~<:ot ef%d :oRR~ .-q<z 4>1Nil!> 1 

I2+8=20 

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

~1<:>il RCfl . 3f<!Uu ~ <f<iT · 3Wf'!<rct>. <:!'"I Sid 
~? !HefiiCfl qf<q"f 31Rt9 <fiT ~l?l<ldt·~ t=q<z 
4:1 Nll!; ~ 4Q ~I t{ff.i Cfl 31 <loG U li I"' '11 %it 
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