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ELECTRICAL ENGINEERING 
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INSTRUCTIONS 

Each question is printed both in Hindi and in English. 

Answers must be wrillen in the medium ;pecified in the Admission Certificate issued to 

you, which must be slated clearly on the cover of the answer-book in the ;pace provided 

for the purpose. No marks will be given for the answers wrillen in a medium other than 

that :.pecijied in the Admission Certificate. 

Candidates should al/empl Question Nos. 1 and 5 which are compulsory, and any 

three of the remaining questions selecting a/leas/ one question from each Section. 

The number of marks carried by each question is indicated a/ the end of the question. 

Assume suitable data if considered necessary and indicate the same clearly 

Symbols/Notations carry their usual meanings, unless otherwise indicated. 

2 Graph sheets are a /I ached Ia this question-paper for appropriate use. These are to be 

carefully detached and then securely a/lached to the answer-book. 

Important : Whenever a Question is being attempted, all its parts/sub-parts must 

be attempted contiguously. This means that before moving on to the next Question 

to be attempted, candidates must finish attempting all parts/sub-parts of the previous 

Question attempted. This is to be strictly followed. 

Pages left blank in the answer-book are to be clearly struck out in ink Any answers 

thatfollow pages left blank may not be given credit. 
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SECTION-A 

I. (a) Determine the transmission matrix for the circuit shown and explain why open circuit 

impedance parameters can not be defined for this circuit. 12 

;, z ;, 
~ ~ 

+ • D • c 

v, v, 

(b) Using duality property show that the Fourier transform of [ 
1 
+ /

2 
7t t J IS equal to 

er u(-f) where u(t) is the unit step. 

(c) A continuous time signal is given by 

x(t) = A cos (8000 7tt) cos (2000 1tt) 

12 

The signal is sampled with a sample period of 3xi0--4 seconds. Can we recover the 

signal from the sampled version using an appropriate low pass filter ? 12 

(d) A loss less transmission line having a length of I 00 metre is terminated by a resistive 

load of 200 ohms. It is fed by a generator of voltage L0° volts and has impedance 

I 00 ohms. If characteristic impedance of the line is 300 ohms, calculate the transmission 

loss and return loss in decibels. 12 

(e) Assuming ideal op-amps, determine the expression for the input impedance of the 

given circuit and a simple passive equivalent of the circuit looking into terminal CD. 
12 

2 
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<.015--:Jf 

I. (3!) ~ 1"fC': ~ <F fc1c( iM"uT ~ >m! ~ I fllTZ ~ ~ ~ 'lftl:!q <F fc1c( ~ 

'lftl:!q ~UT ~ qi') 'fl.iT "'ftf "'lft~ ~ "11 ~ ~ I 12 

,, 
------7 

+ • 
v, 

tmrr ~ ~ u(t) ~ 'R ~ 1 

(H) 1:('1' B<f<l 'fil<:f ~ ~ ~ : 

z 

CJ 

x(t) ~ A cos (8000 1tt) cos (2000 7tl) 

'z 
<C-----

• + 

v, 

12 

~ qi'\ 9 Fd illl '1 'liT<'! 3 x 1 o4 ~ it 9 Fd illl f.1 <1 ~ 1J1!T ~ 1 'fllT P< 1:('1' ~ 

f.1 ~'1 q "9i fi'l;c;n 'fil '1!im m ~ ~ qi') 9 Fd illl f.1 <1 ~ it ~~ 'fil: ~ -g ? 

12 

(') 1:('1' m <1Wf it I 00 m ('[<ft ~, 1:('1' 200 Q <F lJfuir !ft "''T' it 'llfi'l<l s{ g I ~ 
1:('1' "ff.nr it, ~ ~ L0° <ffioc crm ~m 100 n g, g'1fur ~ 1J1!T ~ 1 

~ <1Wf <tt 3!f':rffi~ ~m 300 n g <I'! iJ1SfUT trrf.'r crm 9R'I•11•1"1 trrf.'r <tt JTUT'lf 

~i\~1 12 

('fi) ~ oWl\-~ <tt 'fi<'1AT m ~. ~ 1"fC': 'lftl:!q <F fc1c( A~ ~m 'fil ~ cgcY·'i 

~ crm ~ CD qi'\ ~ ~ ~ 'fil 1:('1' <1m ~ 1<-lllll'i 1l1'<l ~ 1 

------7 
(i)--___1----1 

+ 

3 
0 
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2. (a) Show that there can be no value of RL in the circuit given in Fig. that will make it 

resonant. 20 

40 

jJO ohm -j5 

Fig. 

(b) A system consists of two blocks connected in cascade. The first block has impulse 

response hi (t) = 2u(t). The second block is shown below : 
L 

Input 
R 

Output 

Find the impulse response of the overall system using the relation 

h(t) = hi (t) • hzCt). 20 

(c) Determine the output current of the Widlar current source; given that± V = ± 15 volts, 

lc = l o-i 4 amp., p = 200, VT = 25 mV. 20 
() 

-V 
4 
0 

+V 
----,---
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2 . (31') 1W ~ fit; ~ Tf1:l; fu?r it RL 'liT ~ 'If\ 1 <t> I {I c'1 <t> lJT1' 'fift g i:i\1 'lft'121 'fiT ~ 1Tift 
<r11 ~ 1 20 

4Q 

j 10 ohm T-j5 

~ 

('f) -c;<t> ~ it Gl ~ <ft"qT'ft ~ -€t ~ g I ~ ~ qfr ~ ~fil;m g 
h

1
(t) = 2u(t) ~ ~ ~ ~ Tf!!T g 

L 

R 

~ ~ ~ ~ ~fil;m, <ioiu h(t) = h
1
(tJ • h

2
(t) 'liT 1JI.ITrr ~ ~· >lT'<l ~ 1 

20 

(~) ~ urn W<! qfr f.rrf'1' urn "ID<~ ~; ~ g . 
± V = ± 15 <i'rrc, Ic = 10-14 amp., j3 = 200, V

1
. = 25 mY. 

·o 

5 kQ 

-V 

5 
0 

j v 

39 kQ 

o, 

20 
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3. (a) (i) Find Y and Z parameters for the following circuit : 

1
1 

2 Q 

+ ~-:>-'-<+ - ).--..,---...AJ' AA\AJ'----{-------,_ + ·v, 

v, 

I 

(ii) State Tellcgen's theorem for network analysis. 20 

(b) A particular lossless material 

wave is propagating in the a 
y 

has J.l = 4 and E = 9. A I 0 MHz uniform plane 
r r 

P(0·6, 0·6, 0·6) at t = 60 ns. 

Determine :-

(i) p, /.., vp and 11 

(ii) E(t) 

(iii) H(t). 

direction with E = 400 V/m and E E = 0 at 
Xo Yo Zo 

20 

(c) Figure shows a sinusoidal oscillator. By an appropriate analysis, determine the condition 

of oscillation and frequency of oscillation in terms of circuit elements assuming ideal 

op-amps. 20 

c, c2 
R, 
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2Q 
+ ;r;c----l>---<+ -'>--~--'lv<'/A.Avl'-----~ + 

20 

('f) 1:('!> ~ ~ ~ w2f <f; ~ f1 = 4 om E = 9 ~ I 1:('!> I 0 MHz ~ <r<'1l a 
r r y 

fWT i1' ~ 'liT<ft ~ ulif E = 400 V /m 11m E = E = 0 ~ P(0·6, 0 6, 0·6) 
Xo Yo Zo 

'IT "~'! t = 60 ns. 

>m! ~ -

(i) [3. /.., v p 11m T] 

(ii) E(t) 

(iii) H(t) 20 

(~) m 1:('!> ..,.qlqlf';lq ~ 'fit wfaT ~ I 3Tmf op-amps ~ 'li<"1'lT ~ ~. 1:('!> 

~ fihfl•l"l -rnT ~ ~ <f; w i1' ~ If~ 11m ~ ~ >mr 

~I 20 

- . 
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4. (a) The block diagram of a discrete time LTI system is given below : 

x(n) 
----i>i+\------------~ 

-1/3 

1/6 

Determine the transfer function H(z). 20 

(b) A 50 ohm lossless line connects a matched signal of I 00 kHz to a load of I 00 ohm. 

Load power is 100 mW. Estimate : 

(i) Voltage reflection coefficient of load. 

(ii) VSWR of the load. 

(iii) 

(iv) 

Position of first V . and V mm max 

Impedance at V . and V and values of V and V .. 
mm max max mm 

Define the terms Attenuation loss, Reflection loss, Transmission loss, Return loss 

and Insertion loss. 20 

(c) Explain the operation of the given circuit by sketching relevant waveforms assuming 

that positive and negative saturation levels of output voltage of the op-amp comparator 

are + V and- V respectively and are not equal. Determine an expression for the 
sat 1 sat2 

frequency of the generated output voltage. 20 

R 
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x(n) 
-~+l----------.------0 

-1/3 

+ ~ 
y(n) 

¥qh1 <"I tm1'f H(z) "ID<r ~ 1 20 

(<r) 1:(9' 50 Q <t\T t\lf.l <~d ~ I 00 kHz <f; ~ m 9i't I 00 Q <f; \'its it ~ ~ I 
\'its 11m: 100 mW ~I ~ ~ 

(i) \'its 'fiT q'kcdl ~'1 ~ 

(ii) \'its 'fiT oft~~ 3fR 

(iii) '.lW'f v . aih v <t\T ff'1ft'r 
mm max 

( i v) V Cf?.TT V <t\T l!fi1orrmif Cf?.TT V Cf?.TT V . <f; >lT'l I 
mm max max mm 

rRl' ~'1 !fffu, ~'1 nf.r, ~ nf.r, ~Fd•llifl 11f.r Cf?.TT ~'1 11f.r <F) 

'!It~~~ 20 

c~> ~ 1TC( 'lftqq <f; ~ ~ m ~ <Ft ~ ~ ~ ~~ 
1:ft\ ~ m ~ fil; op-amps 1<1f.l ?I <FT f.1sji, q'kcdl 'fiT !:[~ Cf?.TT ?ll 0 llc'19i ~ 

il>'m • + V Cf?.TT - V ~ Cf?.TT i't ~ 'llft ~ I ~ f.1sji, q'k c d I <t\T 3lT'Ifu <f; 
sat 1 sat2 c.. 

~ 1:(9' aiurq; mqr ~ I 20 
R 

c 

I 
9 
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SECTION-B 

5. (a) Show how a D flip-flop can be converted to SR flip-flop. 

(b) Convert decimal 65,535 to its hexadecimal and binary. 

12 

12 

(c) A 2-pole full pitch concentrated coil of n turns is placed in the stator of an electric 

machine in two slots diagonally opposite to each other. A permanent magnet 2-pole 

rotor is rotating at N rpm producing a flux per pole ~ with its flux density sinusoidally 

varying in space in the airgap. At time I = 0 rotor field axis is in line with the stator 

coil axis. Write an expression for the flux linking the stator coil as a function of time. 

Derive from this expression the r.m.s. value of the voltage induced in the stator coil. 

Draw the waveform of flux linkage and voltage generated. Write expression for frequency 

of voltage in terms of speed. 12 

(d) Draw the simplified circuit diagram for a voltage step-up DC-converter and show that 

when duty cycle is zero, the output of DC-converter is equal to source voltage whereas 

DC voltage is infinity if the duty cycle is unity. 12 

(e) Evaluate whether the following function given by expression 

= l 0 for x<2 
fx(x) = i8 (3+2x) for 2:>x:>4 

= 0 for x>4 

is a probability density function (PDF). 12 

6. (a) Indicate how many flip-flops are required to construct each of the following counters: 

(i) mod-3 

(ii) mod 6 

(iii) mod-9. 20 

(b) Two winding 10 kVA, 500/50 V transformer is converted to an auto-transformer to 

obtain the rating of : 

(i) 550150 V, 

(ii) 500/550 V, and 

(iii) 500/450 v. 
Compute the kVA rating of auto transformer for the above connections, VA transferred 

conductivity and magnetically. 20 

(c) (i) Consider a superhet receiver with fLo = fe + f!F' f1F = 455 kHz, fc = 2 MHz. 

The RF amplifier is preceded by a first order RLC band pass filter with 

f = 2 MHz and B = 0·5 MHz. Assume the JF-BPF is nearly ideal and mixer has 
0 

unity gain. What is the minimum spurious frequency input rejection ratio in dB ? 

10 
0 
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<.<n-~ 

5. ( 3!) 1:[!'; fh91 ~~ ~ -r:;q; D-~- 'ffiP:r 'liT ~ S R ~ -'ffiP:r i1' 'IGfff ;;rr B'fi{f[ ~ ? 12 

('!) <;~1'1<'1'1 65,535 'liT ~ ISt'ls~li'f>"i i'f -qf'tq<f"f ~I 12 

(<~) -r:;q; ~ ~ ~ -Rn i'l', ciT M i1' ;;it f<l<!;uf ¥'! i1' -r:;q; ¢ ~ ~ ~. ciT-~ 
-rrrf 3itrnC'r WI\'~ ~ ~ n-tsFA!lT ffqn qfr ~ ~ 1 -r:;q; "m<fr ~ 2-gC! -Dn 
N rpm tn: ~"! 'fi«!T §;3!T ~ gC! -r:;q; ~ 'ffi'rn ~ 'fi«!T ~ 3Th: ~ 'ffi'rn "f'ff'f 

<rnJ; 3itrnC'r i1' ~Ill q <~>"Ill ¥'! i1' ~ 'F«!T ~ 1 tl'f!! t = o tn: -Dn ;ff?! 3!lR. -R n 
~ 3!lR qfr ncrr i1' ~ 1 'ffi'rn ;;it -Rn t'S(ft it tl'f!! ~ 1f1ff"f it ¥f ~. ~ ~ 
-r:;q; C1:[;;rq; fuf@.; I ~ C1:[;;rq; it -Rn 't'S(ft i1' ~ rms <ffioC<IT 'liT <':);cY·1 ~I 
'ffi'ru ~ ¥fC! <1211 ~ q"kcctl 'l'T m ¥'! ~I oi'kcctl ~ ~ ~ <m'l ~ 1:fGT 
i'f -r:;q; C1:[;;rq; fuf@.; I I 2 

(«) -r:;q; Jnl'filfl ofi<-C:ctl ~ !:fRT qfl:qRf'l ~ ~ <il\('llfct ~ ~ <1211 1:[!'; fh91~Q, 

~ "!'! ~ ~ tiTct-r ~ ~ !:fRT q fl:q Rf" q;] f.1TP:1 mer q1 '""" ct 1 ~ 'fU'Il: iict-r ~ 
~ ~ !:fRT, ql<"cctl ~ ~ it~ tn:, 3A'<l it "!Tift ~ 1 12 

('P) 1:[!'; I); ("ll i"' 1 ~ ~ F1 ~1 FA fifl a 1f1ff"! ;;it Cllffi tiTct1 ~ : 

= lo x<2 ~fu-1:( 
fx(x) = /8 (3+2x) 2S:xS:4 ~fu-1:( 

= 0 x>4 ~fu-1:( 

-r:;q; 9 I fZl "' ct I ~F10'! 1fi('["f ( GT t\ 1J.'Il ) ~ I 

6. (3!) ~ ~ F1 ~1 FA Rfla ~ 1'ffitr'l ~ f.1'lfuT ~ ~ ~ ~-'ffiP:r ~ ~ ? 

(i) 1:(11 3iT t'r-3 

(ii) 1:('13iTtl 6 

12 

(iii) 1:(11 3iT t'r-9. 20 

('!) ciT t'S(ft q]ffi 10 kVA, 500/50 V qfl:ollf"i'1 'liT -r:;q; ~: qfl:ollf"i'l it B'Offb\1 f'r><n "ffilT 

~. f.'ruh W<! m ~ ~ 

(i) 550/50 v q;] 

(ii) 500/550 v 'l'T, <f21T 

(iii) 500/450 V 'l'T I 

~ ~: qfl:UIIf"i'l <f<irAT ~ ~. 
kVA f.'ruh qfr TJUT11 ~I 

(tr) (i) -r:;q; ~c; ~ ~ 

fLo = fe + flF' 

qfl:ollf"id VA ill(1'ficq <1211 'j,kl'ficq ~ 3!TUR tn:, 

20 

f1F = 455 kHz, fe = 2 MHz ~ I 

RF 1l'C!U'!i" ~ ~ -r:;q; '\!qll' '!i'tfZ 'l'T ~ 'lT{i!i ~ ~ f = 2 MHz <f~TI 
0 

B = 0·5 MHz ~ 1 'lT1' ~ IF-BPF WT'<f11 31mf ~ <1211 fiilQ<!i qfr ~ ~ 

~I "'l'f<f'1 3!ql0·flll ~ ~ qfl:c!lffi1 3!1,'!Td', dB i'f ~ tiTrrJ ? 

II 
0 
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(ii) If the above receiver has a LO with a second harmonic whose voltage level is half 

that of the fundamental component, determine what input frequencies will be 

accepted and at what power level in dB as compared to the correct input. 20 

7. (a) What would be the binary address for a memory system having a capacity of 1024 bits. 

For the above memory system, what is the decimal address for the binary address 

l 0 II 00110 l ? What is the address in hexadecimal ? 20 

(b) (i) Explain with diagram the soft starting of induction motor to start from zero 

speed to rated speed. Briefly compare with a star-delta starter used for the same 

purpose. 

(ii) A 3-phase, 4-pole 50 Hz induction motor is controlled by a variable frequency 

inverter that maintains the ratio of voltage to frequency across the motor constant. 

Torque-speed curve in stable region is a straight line. It has a maximum torque of 

2 p.u. and slip speed at maximum torque at all frequency is constant at 150 rpm. 

Draw a family of Torque speed characteristics (on a graph paper) at 10, 20, 30, 40 

& 50 Hz with usual assumptions. It is driving a load whose torque is directly 

proportional to speed giving rated torque at 50 Hz. Graphically calculate speeds 

at all the above frequencies. 20 

(c) (i) In an FM system, when the audio frequency (AF) is 500 Hz and AF voltage is 

2·4 V, the deviation is 4·8 kHz. If the AF voltage is now increased to 7·2 V, what 

is the new deviation ? If the AF voltage is raised to I 0 V while AF is dropped to 

200 Hz, what is the deviation ? Evaluate modulation index in each case. 

(ii) If x(t) = cos 200 1tt, determine AM transmission bandwidth B1 and 

average transmitted power S
1 

for the AM modulated signal assuming A c = I 0 and 

f! (modulation index) = 0·6. 

What will be the values of BT and S
1 

in the case of DSB transmission ? 20 

8. (a) A d.c. shunt motor is driving a constant torque load. If the voltage across the motor is 

halved explain how the armature current and speed would be changed. 20 

(b) A II kV de source having internal resistance of I ohm supplies 600 A to a 5 kV, 

3 phase, 6-pulse 50 Hz inverter. Compute the : 

(i) reactive power absorbed by the inverter, 

(ii) effective value of the ac line current, 

(iii) the required firing angle, 

(iv) de voltage generated by the inverter, and 

(v) de current carried by each SCR. 

12 
0 

20 
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(ii) 1:fRi ~ffi ~ it LO ~ a!11 ~ ~ wr1f.'r<n. ~ o!l~c:ctr ~- "!:'" 
'<TC'fi 'l>T 31TUT ~' -mr f.'ritvr if(T "Wf'11 it >fRl ~ ~"' <It R~ 3!l~fu<IT ffi<f>Tlf 
i\lfi a!11 dB it fil><r 1l1f'ffl ~ 11{ 7 2 o 

7. (3!) oo ~ <i?! <F ~ ~ !lfl'!(!] 1 o24 f.fc- it fti~ '1<lT 'fin t?rm 7 

~ ~ <i?! <!; ~ fti~ '1<lT I 0 II 00 II 0 1 <!; fi:r:( <; ~ 1 11 <1 q '1<lT 'fl!f g 7 ~ri'P 

it 'fin 'lC!T .n-m 7 2 0 

("~) (i > Tn:ul; >i'tn <F ~ "'i'!T<1" B- ;ruq(t R!:!h "'i'!T<1" <l'f' ~ ~ fqfu q;r m ~ITD 

12'fiSC ~ I "J"<fi 9iT1f <f; ~ ~ ~ -~ ~ill <1'1i B" ¥'1f 't>~ I 

(ii) 1:!,'1' 3 '1><11, 4 ~ jr~ >i'\n 'fiT 1:!,'1' ~ ~ ~ IITD R<ffi:!ct fif;m lTID 

g ufr ~ it ~C<!T <f; • 3fT1lC! ~ fW< ~ W\1T g I ;c"Wft ~?I If of(1l'~uf­

"'i'!TC'I "'" 1:.,"1' m\1 Tlm g I. ~ ~'! ~ 2 p.u. g a!11 3!ftr<f>cF! -~ 

11{ ~ (f,fi ~ 11{ l1'fuT "'i'!T<1" ISO rpm 11{ ff~ ~ ~ I (1:!,'1' lll'li i'rn: 11{) 

-~ ~f-'11<-! ~~ 'f>l 10, 20, 30, 40 <l!11 50 Hz .>il <r\ t!T11T"'l 

'lii"!'1Tm '!it "'ll'l~ ~ ~ 1 "!!l" 1:!,'1' ffis '!it <r<1T m g ~ 'lill~uf "llct <F 
<fim l1"'ll1,'l1Cf\ g <l!11 R!:!h ~ 50 Hz 11{ ihrr g I 1Jl'W! <i"'1 B- -zqtn; ,,fi 

311'/:ff14l 11{ "'i'!TC'I if(T JTUT'fT ~I 20 

(<1) (i) 00 FM <i?! it, "Gf'l '>Tar ~ (AF) 500 Hz g a!11 AF oif<;caT 2·4 V, ~"! 

4· 8 kHz i\crr g I 1:fRi AF ~ 'fiT ~ 7 · 2 V "'lil: Rm "'T'l, <r"' 'f!lT ~ 

~ i\aT g I 1:fRi AF ~ 'fiT ~ 10 V "'lil: Rm "'Tll ~ AF ~ 

200 Hz <l'f' "EfC lJ{ it, <r"' ~" 'fin g 7 ~ffir'l ~m ~ Gm it 'fin 

i\crr g, ~"! ~I 
(ii) 1:fRi x(t) = cos 200 1tl, <r"' AM 1111,1?1<1 ~ <!; ~ AM ~ ~-g -

BT a!11 ~ (fi!lfl:CI 1l1f'ffl ST 'ffiCf ~I "'lT'l ~ Ac = 10 a!11 fl (11'i1,ffir'l 

'fil'lii'li) = 0·6. 

D SB <fi'muT <!; ~ B T a!11 ST <!; "'lT'l 'fin mit 7 2 0 

8. (3!) 1:!,'1' ~c um 31i<:'1'1 >i'ln oo ~ ffis '!it <r<1T m it 1 1:fRi >i'tn 'f(T ~ 

wili "'hl: <fi "fT'l <r"' 12'T'Z ~ f'l> 3f[if<n: um ~ iiT(1 it 'fin qftq--(f" itlTT 7 2 o 
("~) 1:!,'1' 11 kV ~c um Wa ~ ~ ma-Du 1 Q g 00 5 kV, <fi'l '1><11, 6 m, 

50 Hz ~ 'fiT 600 A '\fiiT'f "'lil:(!T g I lJ1lT'lT ~ 

( i) ~ IITD 31 <Hil f'1 <1 ~ fd >mft 1ilfffi, 

( i i) ~ c41 q <ff \1Wf um 'l>T y"'T'ft "'!T'l. 

(iii) ~ "'fff'f <WT. 

(iv) ~ IITD ~"! ~ um ~. a!11 

(v) ~ SCR it ~ it-if 'ff<'lT ~um I 

13 
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(c) (i) A commercial FM radio station alternates between music and talk show/call in 

formats. The broadcasted CD music is band limited to 15 kHz based on convention. 

Assuming D (deviation ratio)~ 5 is used for both music and voice, what percentage 

of the available transmission bandwidth is used during the talk show if we take 

W ~ 5 kHz for voice signals ? 

(ii) An AM system with envelope detection has (S/N)
0 

~ 30 dB under full load 

tone modulation condition with W = 8 kHz. If all bandwidths arc increased 

accordingly, while other parameters are held fixed, what is the largest usuable 

value of W ? 20 

14 
0 
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(H) (i) ~ c~I41R:9i FM {filq'j<f;.~, <'i1fRr <f211 <m!f vTr, 'fiTC'! .,.., 'li'fifi) if f'19i<"4ct: 'llictT 

~ I ~ mit ~ ~ <'i1fRr 15 kHz ~ <f9i mf'rct ~. ~ <f; 3!1"HR D (m-m 
311%f) = 5 ~ f't;m "'TctT ~ o)-;fr <'i1fRr <f21! ~ <f; fffQ,, ~ ~ ~ <f; fffQ, 
W = 5 kHz f1 <f'f, <miT vi'r <f; m,., "9"T'<! itl5fOT ~s ~ 'fiT 'f<IT 1Jfcrrrct ~ l't;m 
"'T <f9ictT ~ ? 

(ii) ~ AM~. ;;j·qi<1'Jq fgZ'fW'f <f; m~, 'fiT (S/N)
0 

= 30 dB ~ ~ ');'f 'lll:" it"! 
#i~flm ff21fil W = 8 kHz ~ I ~ ~ 3!:!;"HR "H>fl ~ ~ <[?;T if\ ~. ~ 
3F'[ ~ f.1!rct -ni1 1]1:( ~' (fOf w 'fiT ~ ~ '11'1 'flJf ~ ? 20 

15 
0 
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Serial No. [ 
'-----__.J 

~-'nlf-1 

~ 
~ )[1l'1 ~ Jih: Jiir;it rfr;it it W'Tf fr I 

[ F-DTN-M-FMFA) 

'JV'ir <I> '3"ff( 3-ift lfTUI'1 it fi1i1 orf.t ~ ~ ~ 3fT'l'i> lim-rm it fi'f>qr lTliT fr, 3ih: 

w lfTUI'1 'PT ~ ~ '3"ff(-~ "' T?J-T" rr< 3lf.r>n f.1fcfr;c ~ rr< fi'f>qr 'ifT'fT 

• 1 lim-rm rr< dfiTtf€it1 lfTUI'1 <I> 3/RIRw 3Rl fit>@ lfTUI'1 it fi1i1 m; '3"ff( rr< m 
:i<n -m fi:rffi'r 1 

)[1l'1 ~ 1 Jih: 5 3ff.rcrrlf t I 'IT'fft 'JV'ir it it ~ 1ATIS it 'PT- it- 'PT ~ )[1l'1 ~ 

~ <fA" llVrfr <f> '3"ff( ~I 

~ )[1l'1 <f> ffrr!; f.'rw 3i'fi )[1l'1 <f> 3irr it ~ '1lf t I 

lff<f 3WWFfi it, fiT ~ :if<t;i'f 'PT 'fflPf ~ rre;rr ~ f.1fcfr;c ~ I 

!lfft'f>/~ ~ JTeif it 'l?l'ffl fr: 3RlP1T f.1fcfr;c fr I 

efT 1JTCfi Wlz !!"lim ~ w W?"f- rm <I> me;r iffrr'1 t 1 ~ mw 4l ~Jq; )[1l'i-rm it 3TfrlT 'fi7: 

ft 3ih: ~ mw4l~Jq; '3"ff(-~ it <ifu ~ 1 

'1'6 1tfiilN'Ii ~ ~ ~ ~ ~ ~ 'liT '3W ~ W liT, a'f "3<1 ~ ~ ~ \lTliT 1-3'1-\lllir 
~ '3W ~-~ ~ I ~ ~ <nr ~ ~ 3l'1ffi ~ 'liT '3W ftRoA ~ fu1!: arrit ~ 
~ ~ fum ~ ~ ~ \lllirf-311-ri ~ '3W ~ liT ~I W <mr 'liT ~ ~ 

31j*i(0 1 ~~ 

'3"ff( jl'?i7"'' it .-mtt ~ ~ '["it' <tit "fliT!r it ~ ~ it ifl7Z ~ 1 .-mtt rr/ ~ '["01. <~> 

~ W ~ ~ <f> 3f'f> '1 ~ urflr. ftm it "fT'fit1T fr I 

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

1. (a) IdentifY the correctness of the following 
statements. JustifY your answers 

(b) 

(i) The root locus gives idea about 
system's tra!'lsient behaviour. 3 

(ii) For an inherently stable second­
order system, all the coefficients of 
characteristic equation are of the 
same sign. 4 

(iii) A critically damped system has 
sustained oscillations. 3 

{i) ln 8085 microprocessor, what iS 
the advantage of multiplexing the 
address bus with a data bus? 

(ii) Write an assembly level program of 
8085 microprocessor to exchange 
the contents of DE register pan 
with that of HL register pair, using 

5 

only PUSH-POP instructions. 5 

(c) {i) The transfer function of a thermo-
couple relating output voltage to 
temperature is given by 

0·625x!0-4 V 

s+0·125 'C 

Put the transfer function m 
standard format and find the values 
of characterising parameters of the 
thennocou ple. 

F-DTN-M-FMFB/12 2 
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1. ("'fi) f-1"'1R1f&o omi\ oF\ ~ 3&rf.lm ~ 1 

31'8 :M\ q;j ~ .n ~ . 

(i) ~ ~~, ~ it ~P1'f>lffl'f> ~ oF\ 
~tol~l 3 

(ii) 1('-li ~ ~ fuft'l 'fiW: it~ it fu". 
31f'1c'll"Jf0rq; A~l'fi(OI it "A>fl ~ Bl1R 

~iti!H1 4 

(iii) 1('-li ~ ~ ~ i\ 31fcml ~ im 
~I 3 

(13) (i) 8085 Al.lf>l!;l~m i\, '«<T qu <it ~ qu 

i\ ~ <!i1 '-F!T i'1T"! ~7 5 

(ii) ~ <;To~-~ (PUSH-POP) ~ '!i1 

>f'iTrT ~ ~ 8085 Al.lf>l~l~A\ it fu". 
DE ~ ~ it f.rt%<i\ '!i1 HL ~ 
~ it f.rt%<i\ i\ ~ it fu"Q, 1('-li ~ 
«f( >it!:rr11 ~I 5 

(lJ) (i) (11q~'(£(1 'r'l it ~ 'RR, ;;f) f.'rf<r 
~ it ~t! <it <W! i\ fum<rr ~, <it 
f.n=l ~ i\ 01l"ffi Wn OIT(1l ~ • 

0·625xl0-4 V 

s+0·125 oc 

~ 'RR <it llHi!i ~ i\ ~ ~ 
(f4] ~ 'r'l it 31f'1c'll"Jf0rq; ~ it l1T'i\ 

<i\~~1 

F-DTN-M-FMFB/12 3 I P.T.O. 
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Determine the thermocouple output 
voltage at t ~ 8 s, when the thermo­
couple kept at ambient temperature 
of 20 'C at t ~ 0 sis taken to a water 
bath kept at 80 'C. 3+4~7 

(ii) Comment upon 1inearity' and 
'sensitivity' of thermistors m 
comparison to thermocouples. 2 

(iii) Why is 'lead wire compensation' not 
required for thermistors? 1 

(d) (i) What is the impedance of the ideal 
load connected to an HVAC trans­
mission line? 

(ii) What is the nature of the load of an 
HV AC transmission line by itself, 
capacitive or inductive? 

(iii) Which electrical quantity measures 
the magnitude of electrical load 
in a system? What IS generally 
the nature of the load current, 
capacitive or inductive, m the 

2 

2 

power system? 2 

(iv) Under which condition IS the 
receiving-end voltage higher than 
the sending-end voltage in a trans­
mission line? Explain with the help 
of a phasor diagram. 4 

{e) Describe the essential features of 
protective relay. 10 

F-DTN-M-FMFB/12 4 
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t ~ 8 s 'l1: ~ "T'l oR f.'rrfll ~ lffi! 
~, "~'! <liY~'(!ct "T"f <i\, filil t ~ 0 s 'l1: 

~ (jjq 20 oc i\ nm lJ'lT t ~ 80 oc it; 
OfC1 ¥ i\ <'\ "'T'll "lf(jj ~ I 3+ 4~ 7 

(ii) ~ oA ~' om 'Wt-mn' oA 

~ "T"f it WR1 'l1: fi;o.Juf\ ~I 2 

(iii) ~ it; ~ ·~ (IT( ~' oR 

:>11i1WMI 'f'it 'ltf -&<f\ ~? 1 

(<l) (i) HV AC ~. ~ it ~ ~ ills <it 
~ 'l1: 'f'll ~m -&<ft ~? 2 

(ii) HV AC ~ ~ it; m it; ills 'liT ~ 

*m i\m t mfurr 'liT 'lT ~ 'liJ? 2 

(iii) fif;ffi <i':! i\ ~ ills oR lll>T <it 'lJ1f.l it; 

~ ~ -m ~ nro 'liT >r<i'm iRrr ~? 
'ITfffi <i':! i\ =, ills mn 'liT ~ *m i\m 
t mfurr 'liT 'lT ~ 'liT? 2 

(iv) ~ ~ ~ i\ ~ ~ i\ m 1m 
oA ~, m 1m oA ~it 31fuq; 

-&<ft ~? ~ ~ 311& oR BOl'«lT it CI.JT&IT 

~I 4 
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If) (i) A binary PCM system uses a 
uniform quantizer and an 8-bit 
binary encoder. If the bit rate is 
100 Mbfs, what 1s the maximum 
bandwidth for which the system 
operates satisfactorily? Determine 
the output signal to quantization 
ratio when full-load sinusoidal 
modulating wave of frequency 
I MHz is applied to the input. 5 

(ii) A discrete memoryless source is 
described by the alphabet 
X~{x1 ,x2 , ···,x8 } and the corre­
sponding probability vector 

P~{0·2, 0·12, 0·06, 0·15, 0·07, 0·1, 0·13, 017} 

Design a Huffman code for this 
source; find L, the average code­
word length for the Huffman code; 
and determine the efficiency of 
ilieoo~. 5 

2. (a) For the control system, shown in the 
following figure, determine the steady­
state error for a unit step input in terms 
of K and K1, where E[s)~R(s)-C[s). 
Determine the value of K 1, when steady-
state error is zero 20 

R(s) 

F-DTN-M-FMFB/12 6 
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("i) (i) 1% "fu-:mo.nt\ PCM ci> <J:ih\1~1'1 ~ <r>n 

8-foR "fu -:mo.nt\ 'F'l 'liT ~ 'li"((1T % I 'fR 

foR <::"( 100 Mb/s %, Oil <i> ~ ~ 
~ ~ ~ 31f'-l'!i(!11 ~ - <~m %? 
"fil 1 MHz ~ oli\ ~ -'ffi ""'I«J:i~ 

~ <WT f.rir.n 'R wft tit, Oil f.rt>l W\;cr 

'liT 'lil"'lif>(UI B ~~~I 5 

(ii) 1% ~ ~--.fu! m-er, 318R 

X={x1, x 2 , ··, x 8 } (I'll ~ 

~lf4ihi"ll ~ 

?={0·2, 0·12, 0·06, 0·15, 0·07, 0·1, 0·13, 0·17} 

if arm "ihn %1 

~m-o~~~'jj?:'lil~~l 

~'F~~ 31'rw! 'F~oli\~ I 
~~I 'jj?: ofi1 "1\l(!T ~~I 5 

2. ("if>) oftit ~ TDJ; m ~ f.riluT <i> 11, ~ '!<: f.rir.n 
~ ~. K o'll K 1 ~ ~ i\, ~ w.mr ffi_ 
~ ~. ~ E (s) = R(s)- C(s) %I "fil 

~ w.mr ffi_ 'iF tit, Oil K 1 'liT l1R ~ 

~ ' 20 

R(s) 

F-DTN-M-FMFB/12 7 I PT.O. 
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(b) A three-phase, 66 kV 1 11 kV transformer 
is connected in star 1 delta. The trans­
former 1s protected by Merz-Price 
circulating current system. Protecting 
current transformers on the low-voltage 
side have a ratio of 250 I 5. Find the 
ratio of the current transformer on the 
high-voltage side. 20 

(c) For 8085 microprocessor, explain the 
CALL instruction, showing the details of 
main memory and stack. 20 

3. (a) (i) Draw power triangles showing the 
three types of power and their units 
for-

( 1) inductive loads; 

(2) capacitive loads. 10 

(ii) A single-phase, 240 V a.c. voltage 
is applied to a series circuit whose 
impedance is 10L60° Q. Find R, X, P 
and Q, and also the power factor of 
the circuit. 10 

(b) The equivalent model of a piezoelectrical 
crystal is shown below : 

(i) Derive the transfer function relating 
output voltage (V

0
) to input 

displacement (x, ). Arrange it in 
standard form and identify the 

F-DTN-M-FMFB/ 12 8 
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(&) ~ <IR-<m'!T, 66 kV I 11 kV qf(UIIiitl (IT()/ 
~ i\ ~~I qf(UIIIi'l> li'if-~ ~ 'f.lTU 

cf:l i\ ~1J(l ~I wm 'f.lTD qf(UIIIi'l> 'if; 

f.'n:;!-~ ~'liT~ 250/5 tmrr ~I 'f.lTD 

qf\OIIIi'l> 'liT ~-~ ~ i\ ~ liTO 

~I 20 

(lJ) ~ ~ (f<!1 "*" 'liT ~ ~ Sl( 8085 

~1$i't>l!<ii1<H if;~ CALL~ 'liT <l1lh ~I 20 

3. (iii) (i) <fR "5rifiT( if; 'l1fui C!"'T ::Hif; ll"R'!i ~ Sl( 

'l1fui f!~ 'fi't f.11•=1 f<:1 fuJ d 'if; ~ ~ : 1 0 

(1) m~ 

(2) mltn~ 

(ii) ~ ~-<m'!T, 240 v ~ = ~ 
~iluf\~i!~*t~%,~ 

~ 10L60o Q ~I R, X, P (f<!1 Q liTO 

~~~'lil'l!fui~m~1 1o 

(&) ""'-~ ~ 'liT ~ ¥'< ~ -;fRt furr:rr 
lJ'lT ~ : 

(i) f.\Ttil ~ (V0 ) 'liT f.iim W"'T'R (x;) 

il ~ ~ Sl( '-"4 1'{1(01 '!i<'R ~ 

~I ~ l1T'f'!i ""1 ij ~ ~ 'l 

F-DTN-M-FMFB/12 9 [ P.T.O. 
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expression for characterising para­
meters. The charge developed in 
piezoelectric crystal is related to xi 

by a constant kq. 10 

(ii) "Piezoelectric transducers cannot 
be used to measure static 
displacement." Comment upon the 
statement. State the reason based 
on the transfer function derived in 
Part (i). 2 

(iii) If the lower range of frequency 
for displacement measurement is 
5 kHz with 5% inaccuracy, what is 
the lower range of frequency for 
2% inaccuracy? 8 

(c) (i) Explain ASK, FSK and PSK 
modulation schemes used for 
transmitting the data. Draw clearly 
the block diagram for coherent 
detection and non-coherent detec-
tion of FSK modulation scheme. 10 

(ii) A (6, 3) systematic linear block 
code encodes the information 
sequence X= (x" x 2 , x 3 ) into code 
word C = (c1, c 2 , c3 , c 4 , c 5 , c6 ) such 
that c4 is a parity check on c1 and 
c 2 , to make the overall parity even, 
i.e., c1 ® c 2 ® c4 = 0. Similarly c5 is 
a parity check on c 2 and c 3 , and c 6 
is a parity check on c1 and c 3 . 

( 1) Determine the generator matrix 
of this code. 

F-DTN-M-FMFB/12 10 
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~'1<'11~ ~ if; -,m; >m! ~I 

<:!'!-~ ~ i! = ~ X; B 1l;'fi 

~ kq "[IU w:<rf.'t«~ ~I 10 

(ii) "<:!'!-~ 4Rioft~1 '"' ~ ~ if; 

11J11'l ifi fu1< 'ltf m WIT "~~ """" u · 
~ 'f;'<R 'R WGuft ~ I iffiU1 'fit 1WT (i) 

i! ~ ~ 'l><'R if; 3lTm1: 'R <='11! 

~I 2 

(iii) <lR 5% ~ if; fu1< ~ 11J11'l if; 

• 'l>T f.rq 'Rffi 5kHz til, 0<1 2% 

~ if; fu1< • '"' f.rq 'Rffi ~ i\Tn? 8 

('1) (i) ~ if; t<fuT if; fu1< ~ ASK, FSK 

({>.IT PSK ~ ~ait 'fit <='11! ~I 

FSK ~ ~ if; fu1< ~ 01R ~ 
mrnm 01R ifi fu1< <='11! ~ 3009 ~ 1 1 o 

(ii) 1l;'li (6, 3) W<~@.ro ~ ~ "'fits, ~ 

~ X= (x1, x 2 , x 3 ) 'lit "'fits mG 

C = (c1, c2 , c 3 , c4 , c 5 , c6 ) i! ~-~ 
~ >l'liR ~ ~ fif; c 4 , c1 ({>.IT c2 <lit 
WlR"dl 01R ~ forni\ WlfrT WlR"dl Bl! til 
~ c1 63 c2 63 c4 = 0. ~ >l'liR c5 , c2 

({>.IT c 3 <lit WlR"dl 01R ~ ~ c6 , c1 ({>.IT 

c 3 <lit WlR"dl 01R ~ I 

(1) ~"'fits'l>!ORq;·~~l 

F-DTN-M-FMFB/ 12 11 [ P.T.O. 
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(2) Find the parity check matrix for 
this code. 

(3) Using the parity check matrix, 
determine the minimum 
distance of this code. 

(4) How many errors of this code 
are capable of correcting? 10 

4. (a) (i) Under which different conditions a 
generator or a number of generators 
together may lose synchronism or 
fall out of step in an inter­
connected power system? Explain 
in brief. 10 

(ii) Relating the torque angle and 
the rotor angular displacement 
(electrical) of a synchronous 
generator, derive the 'swing 
equation' taking into consideration 
the inertia constant of the machine. 
Make suitable assumptions. 10 

(b) For an 8085 microprocessor, write an 
assembly level program to transfer the 
contents of the stack pointer register 
to the output ports A0 and A1. Write 
comments with selected instructions. 20 

(c) (i) Some control systems have more 
than one inputs applied at different 
points in the system. How do we 
find the response of such systems, 
using block diagram algebra? 
Illustrate your answer with the help 
of a simple example. 10 

F-DTN-M-FMFB/12 12 
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(2) ~ -,m iii~ WlH(f[ ~ ~ mll 

~I 

(3) WlH(f[ ~ ~ 'liT ~ q;f<\ S1( ~ 

q;gc€)~~~1 

(4) ~q;gc€)f<MRt~-mi\tRili~~? 10 

4. ("<!i) (i) f'!;;r ~ ~ i\ 1% ~ 31~ 

~ 'liT B'lJI ~ tFi 'li I f0<1io I -@ ~ ~ <IT 

-il \16\'lklf.Omr ~ <i'l i\ 1%-~ it 31WT it 
~~7"\l~i\~~1 10 

(ii) "!J"!IfR iii ~ ~ <i\ t2lR i\ ~ S1( 

\i<"~ 'Iii <1 '1 ~ iii ~ 'fiiur (f'IT 00 
"i\uft<l ~ (~) i\ w<Pl ~ iii 
~ ·~ \1~i'fi(UI' <i\ ~ ~I 
~ ~ l!R t'ftfu: I 10 

(<9) 1% 8085 ~l$<i)~1?l\1( iii ~. "*" '["f''i ~ 
iii ~ <i\ f.'trfil ~ A 0 <1211 A 1 1.11: <'f "'f.t iii 
~, 1% ~ «R Ji'r!wl ~I ~ 
~mfu:quft~~ 20 

(1J) (iJ ~ f.l<i:luT -&;il i\ 1% it 31fqq; f.mr, <i'l iii 
W'ffi ~ 1.11: ~ itiT ~I ~ ~ 
<ifl"' >I fOld 'liT ~ q;f<\ S1( ~ <f;i\ c€) 

~ Wl ~ mll q;f<\ ~? 1% B"l'IT{UT 

~ ~ S1( 31'f.l Trl\ <i\ ~ ~I 1 0 

F-DTN-M-FMFB/ 12 13 I P.T.O. 
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(ii) For the block diagram representation 
of the figure shown below, determine 
the system characteristic equation. 
Is the system represented by this 
block diagram stable? 10 

Section-B 

5. (a) (i) What are the limitations of Routh, 
Hurwitz and continued fraction 
stability criteria when used for 
determining system stability? What 
is Nyquist analysis? Where is this 
technique used? 6 

(ii) Why are integral and derivative 
controllers not used in practice? 4 

(b) Can the 8085 microprocessor be 
interrupted before completion of 
existing Interrupt Service Subroutine 
(ISS)? Justify your answer. 10 

(c) (i) Draw the basic circuit of an analog 
series ohmmeter to measure an 
unknown resistance Rx. 

(ii) If the standard resistance and 
meter resistance add up to 20 kQ, 

and the battery is of 2·0 V, 
determine the instrument indication, 

3 

when Rx =0 Q. 2 

F-DTN-M-FMFB/12 14 I 
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!iiJ -;~Ft ~ '11< m il O!IUi ~ 31fu9 ~ ~. 
<i";( ~~ \i~'li'f>(OI ~ ~I 'f'!T ~ 

~ 31fu9 J;J(T O!IUi is! <"lT'f\ i? 1 0 

R(s) 

5. (<i>) (i} is! "<'1>1 ~ Jml q;f.t ~ ~ =· ~ 
om "(i(j(j :;W ~ f.lwiT <f;\ 'f'!T m.mi: 
i? ~ Ri~M~"I 'f'!T i? ~ ~ "<'1>1 

~ "i'f>ii fii;,n "'T<lT i 7 6 

(ii) ~ om ~ f.'l<iffi "<'1>1 ~ il 'l'i1 
~ ~ "1>\i\ i? 4 

(19) 'f'!T fimt 8085 AI~S!Mii'lm 'li\ ~ OIT"ll *'rr 

~ (ISS) ~~if.\ B ~ <nfu<l fil;>n on 

W!>(fl i? 31"f.l 'N\ ~ ~ 'li\ ~I 1 0 

('1) (i) fimt ~ "S!fun'-l R X 'li\ ~ q;f.t ~ ~ 

'<'"" ~ iiMt 3ilAAIYi'f> "<'1>1 '@ ~ 

~I 3 

(ii) 'If!: l1T'l"i'f> "S!fun'-l om llNi'f> "S!fun'-l ~ ~ 
"i'l 20 kQ 3fT\ ~ 2-ov "<'1>1 m. (1'1 

:Ni'f>(Ol "<'1>1 ~ ~ ~. ~ Rx ~ 0 Q. 2 
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(iii) What would be the resistance 
value marked for 0·5 FSD (full-scale 
deflection)? 2 

(iv) What component should be 
connected and in which way to take 
care of falling battery voltage? 1 

(v) When each time ohmmeter is used, 
what adjustment is recommended 
for accurate measurement? 

(d) (i) Define an electrical power grid m 

2 

one sentence. How is it achieved? 2 

(ii) Write four main advantages of the 
electrical power grid system. 2 

(iii) What is the purpose of installing a 
'reactor' at a suitable location on a 
long high-voltage a.c. transmission 
line? 2 

(iv) Write the full form of FACTS. 2 

(v) What are the advantages of 
'reactive power control' installed 
on the transmission lines? 2 

(e) What is circuit breaker rating? Explain 
the rated making capacity of a circuit 
breaker. 5+5~10 

F-DTN-M-FMFB/12 16 
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('I) 

{iii} 0·5 1('lio ~o t\o ('r'f-'!1% fc!<'Jq) 

~ i.l; ~ JriW'-l q;r lJR '1'11 ti\rrr? 2 

(iv) fimft ~ ~ ~ i.l; f.r<i:!uT i.l; ~ 
"!i'R-m 'Wf; ~ "ll<! wn ~? 1 

(v) ~ "iffi "~'! :d1~ ~ 1qih wltrT it<rr t (f<f 

<1211'4 l1l'<'! i.f; ~ fR:l A~l~h'l <lit ~ 
<lit om~\ ~? 2 

(i) 1l:ih 'lT'I'I i'\ ~ m m 'lil ~ 
~I -.it ~ "!m! WIT ""'T((l ~? 2 

(ii) ~ m m cf::! i.l; "'R ~ ffi'1 '1'11 %7 2 

(iii) M ~ "JUl-~ ~ '-lRT ~ 
~ i.l; 1l:ih ~ ~ "' ·~r;,Qidih' wTR 
q;r '1'11 ~ it<rr ~? 2 

(iv) 1('l>o ~o mo ilo ~o (FACTS) 'l>T 'r'f <"'! 

~I 2 

(v) ~~'«~WI:~~·~ 
m ~, i.l; '1'11 ffi'1 %? 2 

(::s-) ~ ~ f.t>.ffi '1'11 it<rr ~? M 'lftq'~ 

~ <lit f.'lmft! f.r<lfuT &11id1 q;r '1'11 31'4 ~? 
5+5=10 
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(f) (i) A convolutional encoder is given in 
the figure below 

Output 

(1) Find the impulse response of 
the encoder. 

(2) Find the output code word if 
the input sequence is all 1 's 
(111111 ... ). 5 

(ii) Determine the channel capacity of 
band-limited waveform AWGN 
channel with an input power 
constraint. 

6. (a) (i) What are the basic elements of a 
static relay? Describe the function 

5 

of each element. 12 

(ii) What are the advantages of static 
overcurrent relays over the electro-
magnetic form? 8 

(b) Draw a block schematic of an 8255-
programmable parallel I J 0 device, 
showing all elements and control word 
format. For mode 0 (simple input and 
output), determine the addresses of its 
ports and of the control register. Write 
a control word in the control register, 
when port A =output, port C u = output, 
port B =input and port CL = input. 20 
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('"') (i) ;fFt ~ Till; f,;;j ~ 1% ~ 'F-~ "it 
WIT '1'11 ~: 

(1) 'F-~oli't ~ ~'l'll ~7 

(2) "l:lfu f.iiro ~ <1'ft 1 ~ (111111· .. ), 

"" f.rfq-~ '<1«: 'l'lT ~? 5 

(ii) *s ~ <W!-~ AWGN ~. furil 
1l:'li f.iiro '!Tfu; ~ ~, oli't ~ ~ 

~~I 5 

6. (O!i) (i) 1l:'li ~ jlj\ if; "@ ~ 'l'lT ~? ~ 

~ if; 'l>l'f 'fi1 quf;r ~I 12 

(ii) ~ :;:lfmnu jlj\ o1i't ~'i!:Ct!kl<-h'i~ <"l o1i't 

'lil!\ll 'l'lT <'!T'l ~? 8 

(>3) 1l:'li 8255-JiiJwft >:1~1'1iil( 1/0 ~ q;] ~ 

~ :m't& ~. furil <1'ft ~ om ~ 

'<1«: m fuiD<n '1'11 m I l1'ts 0 (Blm>:UT f.iiro 
om f.rm) if; fu11,, 3Wli ~om~~ 
'fi1 '1ill ~ ~ I "101 iif(<li A = f.rm, iif(<li 

c u = f.rm, iif(<li B = f.iiro om iif(<li c L = f.iiro 
m, ""~~il1l:'li~'W:~I 20 
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{c) For the block diagram shown in the 
figure below, find the overall transfer 
function of the system. Verify the same, 

7. (a} 

using signal-flow graph analysis 20 

C(s) 

{i) Draw the circuit diagram for a single 
line to ground fault on an unloaded 
Y-connected generator with its 
neutral grounded through reactance. 
Also draw the connection for three 
symmetrical component sequence 
networks for this case showing the 
currents and voltages. 10 

{ii) A synchronous generator rated at 
100 MVA, 20 kV has X"~ X 2 = 20% 
and X 0 = 5%. Its neutral is 
grounded through a reactor of 
0 · 32 Q. The generator is operating 
at rated voltage without load and 
is disconnected from the system 
when a single phase to ground 
fault occurs at its terminals. Find 
the sub-transient current m the 
faulted phase. 10 

(b) {i) Draw the neat sketch of OS! model. 
What is the significance of data link 
layer? Explain the flow-control and 
error-control mechanism. 10 

F-DTN-M-FMFB/12 20 
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l 

(TJ) -;fFt ~ '1'\ ~ ~ ~ fuv_, <i;! ~ BC!fTJ 

"'q 1'<1(0 I 'l>&l 'fi1 Wi! ~ I 00-~ Jl14i 

fcpJjQOI 'li1 Jl"'l1TJ 'lifc\ ~ ~ ef1Jirq(1 ~ ' 20 

7. ("ili) (i) "\% fiRT 'IT( q]C'f1 Y-~ ~. ~ 

~ ~ B ~ ~ (['Ill firW\ "\% 

~ B 't-i\q tit, ~ fuv. 'iftq>~ ~ 

~ 1 mu (['Ill ~ '!i1 fu9Ti\ ~ ~ 
wmr ~ Rv. -.ioi'T-1 '!i1 ~. flmil <lR 

~~31¥'l~tnl 10 

(ii) "\% (jrl<"hlffl<"h ~ i\, ~ f.\@: 

100MVA, 20kV t X"~X2 ~20% 
o'-1! X o ~ 5% t I ~ ~ '-% 0 · 32 Q 

~ ~ '[[U ~ ~I ~ f.\@: 

~ '11: fiR! 'IT( ~ 1RT<'R '!0>: WI ~ o'-1! 

'Jf'! ~ ~ <n: 1:('00-~ B '1.-i\q i\<11 
t 'lj) <i;! B ~ tit "'T"(1j ~ I i\q ~ 

~ i\ ;jq-31rl<"hlfct<"h mu wa ~~ 10 

(13) {i) "\% OS! ~ 'li1 ~ ~ ~I 

~ _q;tt '11:"(1 'li1 'f!lT ~ ~7 ~-~ 

o'-1! ~-~ Wnfi.l'foq 'fi1 <'ll'!' ~ I 1 0 
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(ii) Compute the CRC-4 character for 
the following message, using a 
modified divisor constant of 10011 : 

1100 0110 1011 01 

(c) The a.c. bridge circuit shown below 
is used to measure the excitation 
frequency of the source and the 
resistance Rx connected in arm CD 
of the bridge. Arm AB is parallel 
combination of R1 and ~, arm BC is 
fixed resistor R2 , arm AD is serial 
combination of R4 and C

4 

v ~ s 

(i) Find the expression for the 

10 

unknown resistance R x at balance. 5 

(ii) Find the expression for unknown 
excitation frequency (w) at balance. 5 

(iii) If R1 = 200 Q, C1 = 1 J.IF, R2 = 400 Q, 

_S_ = 0. 5 and R4 = 2, find the value 
c4 Rl 
of Rx in kQ and frequency of 
excitation in kHz. 
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l 

(ii) -;ftit ~ ~ if; fuv.. mi\Wo ~ 
~ 10011 "'iT~~~. CRC-4 

31&11: <lit lJ1lRl ~ ' 1 0 

1100 0110 1011 01 

(TJ) :ftit fuswn TJ'!T a. c. ~ qftq>j '% 1iRI <lit ~ 
• (I'll Jffimoq R X • oil ~ <lit 'F1 CD i\ 
"¥.1 ~, if; llT'8 if; fuv_ ~ itoJ ~ I 'F! AB, 

R1 0'11 ~ "'iT B""'lT'01: ~ ~; 'F! BC i\ 00 
lffimoq R 2 t 'F! AD, R4 0'11 C4 "'iT JiMt 
~~' 

B 

v -' 

(i) R X if; fuv.. oil ;mno Jffimoq t '% ~ 

= ~. ""' ~ 'Rl -m 1 5 

(ii) ~ <lit ~ i\ ;mn<~ ~ • (m) 

if; fuv_ ~ 1l1l! ~I 5 

(iii) ~ R1 = 200 Q, ~ = 111F, 

R2 = 400 Q, _S_ = 0 · 5 0'11 R4 = 2 ~. 
c4 R1 

(10! R X "'iT l!R kQ i\ (I'll ~ • 
kHzi\~~1 10 
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8. (a) What is the importance of testing of a 
circuit breaker? Explain different tests 
carried out to prove the ability of a 
circuit breaker. 8+ 12=20 

(b) (i) Bring out the salient points of 
relation between OM and DPCM. 
Draw the block diagram of delta 
modulator and demodulator. 8 

(c) 

(iij Find the capacity of an additive 
white Gaussian noise channel with 
a bandwidth I MHz, power 10 W 
and noise power spectral density 

No= 10-9 W/Hz 
2 

(iii) Explain cyclic codes. 

The circuit given below is 
three ideal operational 
(op-amp) : 

© 

R 

@ Rl 

Rg 

@ Rl 

R 

-
@ 

made by 
amplifiers 

R2 

{i) Identify the name of the circuit. 
Comment upon its CMRR in 

6 

6 

® 

comparison to op-amp. 2 
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0 

so ("q;) ~ ~ it W"ii"T OfiT <l'-lT ~ ~? 1('l> 

~~<lit~fu:&q;f.tit~~~ 

v2 

~ 'lt\&11'il q?( <'11! ~I 8+ 12~20 

(19) {i) DM (!'lT DPCM it ~ ~ it ~ 
:);&! ~:d\ OfiT :$g ~I ~ ~ 
il'-ll Rt~T§C"iil> OfiT ~ 31it19 ~I 8 

(ii) 1(il> ~ Wo Tfrnft \<'! ~. ~ ~ 
~ 1 MHz, m 10 W il'-ll \<'! '!Tfu; 

~ ~ No ~ 10-9 WjHz ~. <lit 
' 2 

l\-l11ill i!1i1 ~ I 6 

(iii) ~ 'liTi\ q?( <'11! ~I 6 

('l) <fR ~ ~ ~ (op-amp) -;rrn f.rtifu 
~~Wn'T'IT~' 

R 

@ Rt 

Rg 

@ Rt 

R2 
R 

-
+ @ 

(i) -.n ~ it "'IT'! '!?t ~ ~I ~ 
CMRR <lit op -amp il WR1 1R Ro:rufi 

® 

~I 2 
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(ii) Find the expressions for voltages at 
points@,@,@,@ and @. 10 

(iii) If V1 = 5 v and V2 = 5 · 05 v and 
Ve (voltage at point @) is 5 V, find 

the ratio of ..!!._ and R2 , when 
R9 R1 

overall gain is divided in the ratio of 
10 : 1 between first and second 
stage of the circuit. 
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(ii) ~ 'lfttl'-l it~ @, @, @, @ n'-ll @ 

o€1 ~ it fu1I. ~ >Ill! <t\fu: I 10 

(iii) ~ 'lfttl'-l it fu1I. ~ V1 = 5 v (f'-lT 

v2 = 5. 05 v 3i'n: ve (~ @ 1:[\ ~) 

5 V it, (['! ~ .B._ (f'-lT R 2 ~ 
R9 R1 

<t\fu:, "~'! w:r!>T ~ 'lfttl'-l it = (f'-lT 

fufP:r '10 i\ 10 : 1 it ~ i\ fcrmm % 1 s 

*** 
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F-DTN-M-FMFB 

~-mf-11 

~ Jff.f fRI Jit< Jii'rCi(t "iRf if 'flT ~I 

!ff.il ~ JU< -mt - if fff& orR •• ~ qt& J7T'(if; JfflT-'T51 

if fWIT Tf'Jf ~. Jit< w - iN Pl!! qt& JU<-~ ~ ']&-'PI 'R 

:;jfrnrr f.jfifu f'H'( 'R fWIT """' .I >fflr- 'T5I 'R ~ l/T!Z/11 ~ 
3f!iiftm 3Pr fitifr rrf!2rl1 if fff& Til.( JU< 'R 'litf Ji'f; #f fiRil I 
Jff.f "fi&lf 1 Jit< 5 ~ g I 'l7ift !ff.il if ft ~ &US ft "fii''-ft- "fiT! 

~ Jff.f ~ frn'f{f rfl;r !ff.il ~ JU< ~I 

<nfl !ff.il ~ Ji'f; WfR g I 
!ff.il ~ ~ 'fT1T ~ fi'rr; ~ Ji'f;, ~ 'Wif ~ Jirr if ~ Til.( g I 
'lR ~ tiT, <it ~ ~ iN 'q<R ~ (f?.[f '3'f'ii f.jfifu 

~I 

~ Jit< -RinrRf ~ ~ mf g, ""l if'n 3PNf 'f 'fiOf Tf'Jf 1ft I 
Fcdtv f.tfu : 'IT! ~ ~ f'f; ""l 'lit fitifr Jff.f iN JU< it <-8 if, (f<f 

3<1 Jff.f ~ <nfl 'Wif /:Jrr- 'Wif ~ JU< m2T -m'-T if I WiN aM 'IT! ~ f't 
:writ Jff.f iN JU< ~ ~ ffrr; oWr <rifr ft '1! fum Jff.f ~ l'r'lit 
'Wif /:Jrr- 'Wif ~ JU< frliTfl 1ft ;;mfl W <mf iN ~ ft 3fJ'Wf ~I 
JU<-~ if &Ti'ft ~ ~ '[if 'fit PITt/ ft Pl!! <Pl ft 'fiTZ ~I &T<'ft 
W ~ '[if ~ 'fR fff& ~ Trrif ~ Ji'f; 'f ~ ~ itm 1ft fi'FiifT ~I 

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