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ELECTRICAL ENGINEERING
Paper—I
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[Maximum Marks : J(JOJ

INSTRUCTIONS

Each question is printed both in Hindi and in English.

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

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

The number of marks carried by each question is indicated at the end of the guestion.
Assume suitable data if considered necessary and indicate the same clearly.
Symbols/Notations carry their usual meanings, unless otherwise indicated.

2 Graph sheets are attached to this question-paper for appropriate use. These are to be
carefully detached and then securely attached 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
that follow pages left blank may not be given credit.
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SECTION—A

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

impedance parameters can not be defined for this circuit. 12
L Z ]2
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1

m} is equal to

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

el u(—f) where u(t) is the unit step. 12

(c) A continuous time signal is given by
x(t) = A cos (8000 nt) cos (2000 xt)

The signal is sampled with a sample period of 3x10™* seconds. Can we recover the

signal from the sampled version using an appropriate low pass filter ? 12
(d) A lossless transmission line having a length of 100 metre is terminated by a resistive

load of 200 ohms. It is fed by a generator of voltage £0° volts and has impedance

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

loss and return loss in decibels. 12

(¢) 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 @
12

P
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(@) goen TUEH F ogAnT FIA ge 98 Rewd & [1+j]21tt

8ldT 8 W@l u(l) TR 9% B 12
(8) U$ udd HI gohd @41 8

x(t) = A cos (8000 nt) cos (2000 wt)

gha & gfemmd #w 3x107 ¥fFs & ufawelyd fem omm 8w oEw ouw wdf

Preares fheed &1 9gnT #39 gQ §9d F1 gRwutie ywy @ gAg| w1 hd § 7

12

(8) W Yo GEA ST 100 m T B, WF 200 Q F R AR/ S gg 21 @A

wF aa &, Red deed £0° dve gur gieamw 100 Q 8, yuia o 2

ufe ergd & sfwenaftes gfoaen 300 Q 8 a9 Yww wifA qun il el &0 morE

sfagd # =+ 12

(@) 3meet AA-wrE A weuAT Fd gL R ARy & Rm 3w aida & 9w Sgea

#Rg gt A (1) ) e gr Nwa 1 oF g Plwy gemwE i S
12

:] & wIRY YA ef u(-f)
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2.

(a) Show that there can be no value of R, in the circuit given in Fig. that will make it
resonant,

20
[ L 4

j10 ohm 3 e

L2 —@

Fig.

{b) A system consists of two blocks connected in cascade. The first block has impulse
response h](t) = 2u(t). The second block is shown below

L
o (TEVHY o o
Input R —— Qutput
O O

<

Find the impulse response of the overall system using the relation
h(t) = h (1) * h(1).

20
(¢c) Determine the output current of the Widlar current source; given that £ V = = 15 volts,
I. = 10" amp, B =200, V. = 25 mV. 20
)
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2.

(3 = wwigd & fou e R & R @ o AhToenE am Ad 2 @ afey ) s
AT A | 20

(8) TF dF H q s @Ol w9 4 ey ¥ v &E &1 wmEm swfew 2
h (1) = 2u(t) qEa =% 9 Rem o #

L
o— (W) o o
Fram R —— Frfa
O O O
a3 &1 wam yEn Ak, |6y h(t) = h (1) * hy(t) F TFW FTE gY, g FRAY
20
(@ fF=ar gra &9 & frfs g s ffcw far 2
£V =215 @we, 1. =107 amp., B =200, V, = 25 mV, 20
“C
]
39 kQ g i .
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Find Y and Z parameters for the following circuit :

3. (a) (i)

20

(ii) State Tellegen’s theorem for network analysis.
= 9. A [0 MHz uniform plane

(b) A particular lossless material has Ho= 4 and €
wave is propagating in the a direction with Exo = 400 V/m and E:'_0 = EZO = 0 at
P(0-6, 0-6, 0:6) at t = 60 ns.
Determine —
(i) B, A, vp and 1
(ii) E(t)
(iil) H(). 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
20

op-amps.
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3. () () T Ry m ooy & g Y qan Z y=a 90 Ay

LN W,
+ > + — AN < +
i,
Vl .VZ
(i) Aead fawawor & e ¥ A Igga AR 20

(a)@ﬁﬁqmﬁt%awﬁ%ﬁmpr=4wEr=9%1wIOMHzWFfaT'rray
ﬁ?ﬂﬁﬁWﬂﬂ?ﬁ?ﬁﬁExo=4OOVIm o Eyo=EZO=0ﬁﬁP(O-6, 0-6, 0-6)
g¢ 99 t = 60 ns.

i e —

() B.A, Vo qdl n

(i) E(1)

(i) H(t) 20

@ Fra uw s Qf ® ogwiar B0 smeel op-amps N dETT FW EY, TH
Tfad Rwawwm g oRww sEmEl F 9@ A Qo Rufd qw @ smgft @
IR | 20
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4.

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

x(n)

O™

g} /I 173 .

Determine the transfer function H(z). 20

(b) A 50 ohm lossless line connects a matched signal of 100 kHz to a load of 100 ohm.

Load power is 100 mW. Estimate :
(i) Voltage reflection coefficient of load.
(ii) VSWR of the load.
(iii) Position of first V.. and V__ .
min max
(iv) Impedance at V_. and V_ and valuesof V__ and V_. .
min max max mi

n
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
I 3
frequency of the generated output voltage. 20
R
AWV
\‘]\* Y
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cC —/— 4
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= Ra Rb
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4. () ws 9 gy wd S 7F w7 osAe ye A Ko mwr 8o

| 273

x(n) ~ 7 f—
N ) z]
173
[z'] T
-1/3
g? <} 113 +
E_i] z!
1/6 ﬁnﬁ
e
~
YA AT H(z) 919 g 20

(@) u$ 50Q # sfRT @A 100 kHz & A §5d 1 100 Q@ & dts 4 st 2|
AT 9@ 100 mW 21 3o i ¢

(iy WS & dreed TEdT oI
(i) s &1 & T gy 3
(i) 99| V A vV # feufa
(ivy) V@ v R gl e vooqar v F A |
@ e ey, wad e, gwon ey, Reeh et g PhwT af @
RECHEREE T 20
@) fu wu oRug & yEeE "6t oxn gl # e gl e s
TE FGT T U [F op-amps Tiva H1 Prfg dieed w1 gqwHE @O HOTH g

emtm:+vsallam—vsah%amﬁ‘w:rﬁ%aﬁﬁ%haﬁmaﬁarq%%
mwmﬁwaﬁﬁiﬁ 20
R
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(a)
(b)
(c)

(d)

(e)

(a)

(b)

()

SECTION—B

Show how a D flip-flop can be converted to SR flip-flop. 12
Convert decimal 65,535 to its hexadecimal and binary. 12
A 2-pole full pitch concentrated cotl 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 t = 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

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
Evaluate whether the following function given by expression

=0 for x<2
1—18(3+2x) for 2<x<4

=10 for x>4

fx(x)

is a probability density function (PDF). 12

Indicate how many flip-flops are required to construct each of the following counters :
(i) mod-3

(i1) mod 6

(iii) mod-9. 20
Two winding 10 kVA, 500/50 V transformer is converted to an auto-transformer to
obtain the rating of :

(i) 550/50 V,

(i) 500/550 V, and

(iii) 500/450 V.

Compute the kVA rating of auto transformer for the above connections, VA transfcrred
conductivity and magnetically. 20

(i) Consider a superhet receiver with fL0 = fc + fIF, le = 455 kHz, fe = 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 IF-BPF is nearly ideal and mixer has

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

10 (Contd.)
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(31)
()

(H) T

(<)

(%)

(30

(%)

()

wE—A

w5 ey & wF D-Rev-wiy &1 $8 SR aw-weia & sqen w1 @dkar 8 7 12
TIHAT 65,535 H IS WWHT A gREdT Hifw 12
foga mfm & Rex & T @E ¥ off Aol v9 ¥ o g 3 "9 8, Qg4
Tl AT FHfed Hseh 3 n-dpsferdl Rom 1 W 21w =it gEE 2.7 U
N rpm W guiT FIa@1 g3 id 4d TF ¢ FFE IcT-7 Fal § MY IqP] FwE v
ag AR # wuEwE w9 A REed #3a 8) 'W9 (= 0 W e 8/ o, '®ex
FUSE! H& A1 Y@ A B wHH S TTX RIA! W GHU B HAT § 31 8, IgH fQ
TF WuE fafdg | 3@ dud § W Hsdl ¥ ITA rms dieedl d eged BN |
FFE P Y@ qul A dicedr #1 q €9 @IfHU) deed dghy § fog W & 9a
¥ u s fafaw 12
TH IegFrd) qAvear fase gy uREkfm F M aeigd aRe g9Re qu w8 Res
fF ga #xfgs w2 2 Ree g oRaffz &1 fofa & Siccar 3 soee &1 2
wafk fese g1, decar FHOF THE AR 9y, FAd & W 2 12

T yeursd AR PreARifE w@T S w de @
=10 x<2 BT

fx(x) =4 £ (3+2x) 2<x<4 FfC
=10 x>4 3 g

wF yifEd 99w (f S ww) 8 12

e f& Prerfafaa gads o & Pwfo 3 R el RAeg-vag smaegs & 7
(i) uHAMI3

(ii) THAS 6

(iii) TH 3 -9, 20

A HSeA AN 10 kVA, 500/50 V uRwnBra &1 OF w@a: 9REE § #€ii| B s
g, frufr s =3 & fag

(i) 550/50 V @&

(i) 500/550 V =i, a1

(ii1) 500/450 V 1}

ITh W AR qEgAl & fyg, dRoE VA =wea qun gEEded B AER W,

kvA frafe &Y qorar #ifsmg 20
(i) s gude sbynfear R
fo=f* fip

fi, = 455 kHz, f =2 MHz g1

RFQH%%Q@‘@HWWW@EWWWf—zMHsz
B =05 MHz 3| 7 &R [F-BPF emwm aresl 2 awn R &) i o
g1 gAT9 IaredE Ety Fraw uReasa squm, dB # fean g ¢

IOI (Contd.)
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(a)

(b)

(c)

(a)

(b)

(i1) If the above receiver has a 1.O with a second harmonic whose voltage [evel 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

What would be the binary address for a memory system having a capacity of 10%* bits.
For the above memory system, what is the decimal address for the binary address
1011001101 ? What is the address in hexadecimal ? 20

(1) Explain with diagram the soft starting of induction motor to start from zcro
speed to rated speed. Briefly compare with a star-delta starter used for the same
purpose.

(i) 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

(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 voitage is raised to 10 V while AF is dropped to
200 Hz, what is the deviation ? Evaluate modulation index in each case.

(i) 1f x(t) = cos 200 =nt, determine AM transmission bandwidth BT and
average transmitted power S, for the AM modulated signal assuming A = 10 and
p (modulation index) = 0-6,

What will be the values of BT and S.]‘ in the case of DSB transmission ? 20

A d.c. shunt motor is driving a constant torque load. If the voltage across the motor is
halved explain how thc armature current and speed would be changed. 20

A 11 kV dc source having internal resistance of 1 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,
(it1) the required firing angie,

(iv) dc voltage generated by the inverter, and

(v) dc current carried by each SCR. 20

12 {(Contd.)
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(i) @R sufc sl # LO 2 aw @ fgdm et Rasl dieed &Y, qd
Uz & g 2, @ F¥wm A gE ¥ oww dife B @ P spafml ol
gift gen dB H fhE wivg X T 7 20

7. @) B iy dF @ e R e 107 fe & Re @ @ @7

I9dch ey @4 & forg R @1 1011001101 + T F9rcqd Ty 1 & 7 SNgens

® qu g g o7 20

@ (i) YW DX F oEw O § Iewl gk ww aw wme wwdd fafe @1 Reogra

e g I w1 F fag @A TeR-sTel wATe & ol S

(i) TH 3 @ell, 4 9 FOOT WX K v o] dghy sl gra Pt oo
2 AR B dred & Il oUW 1 fak 9W Al 21 el & # selpi-
A aF UF WX L@l 2| gH dfueen aomgyl 2 pu. B odun sftmdd denyol
e ud wf Rt wodw =@ 150 ipm W R9R e 81 (T W A9 1)
e sogul-ae afiaen & 10, 20, 30, 40 @@ 50 Hz sngfudl o @med
&eUATH F WY U €U TF TH @IS K qel @l 8 R qagel @ F
A gad @ g Prafe semel 50 Hz ™ @ 81 e w9 § oaudt &
SIEISCU TSI IR LS T 20

@) (i) T FM @3 ¥ 99 ey gt (AF) 500 Hz 8 @@ AF dieear 24 V, fawad

4-8 kHz 8191 21 Tt AF dieedt &1 ez 7-2 V &Y g g, 9§ 491 fG=dq
s @ar 21wl AF dvear & sg@ 10V Fx em am g@is AF amafa
200 Hz d& oz T &, a9 fawdas a1 & 7 Asgavd gEais gl @ ¥ T
glaT B, Hedisd e |

(i) TR x(1) = cos 200 nt, a8 AM g &3d 3 B AM w=w ds Wi
B, @u g @aRa wfdd S, W AT WA AT A= 10§ p (HTgerer
qawid) = 0-6.
DSBHW%%QBTHWST%WWBT?[? 20

8. (31 TH fese wrr ieyd e fhdr awgel A @ wer w 2wk Wex # dieed
el wC A Wy a9 wwse vy fF oy g @ owa ® Far aRadg w7 20

@) us 11 kV ez o &a Res aiale ufady 1 Q & fhdl 5 kv, @7 o, 6 w0,
50 Hz gdlus &1 600 A J&IH 6Ll &1 TOET BT

() wdeF gra sEwnfte gfourd @i,

(i) gaurad! TET ¥R h1 9HTE "I,

(iii) JNGWF STIT HI0T,

(iv) wduF gra Ieea fese gy decar, dan

(v) 9+ SCR # vyafeq @17 aredl faseam | 20

13 (Contd.)
0

www.examrace.com



() ()

(ii)

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 7

An AM system with envelope detection has (S/’N)D = 30 dB under full load
tone modulation condition with W = 8 kHz. If all bandwidths are increased
accordingly, while other parameters are held fixed, what is the largest usuable
value of W 7 20

14 (Contd.)
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@) () UuF awiE FM Hedmes, dfid qon 9@l o, @ 39 widel ¥ Reeud: wewl
g1 gEiRe 81 arelt €St @i 15 kHz 95 0% diffm &, o & saR D (Fwad
IFUE) = 5 O fEw @ @ A @ie g g & frg o g w@da R
W=5kHzd o9, gl o & 9 wrw gowy S5 Gige & Fa1 glaed @ fea

1 owhAT B 7
(ii) Q%AMH’?,aﬁ?ﬁﬁuféﬁm%mqw(sm)D=30dB%aﬁ%1ﬁwﬁﬁ
Afgera Rafd W =8 kHz 21 af? 38 sgeR u+ft ¥ s ser & 9w, w@fE
I gEe g @ T B, 99 W iftsan waeg "9 oF g 7 20
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Note : English version of the Instructions is printed on the front cover of this question paper.
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ELECTRICAL ENGINEERING

Paper—II
Time Allowed : Three Hours Maximum Marks @ 300
INSTRUCTIONS

Each guestion is printed both in Hindi and in English.
Answers must be written in the medium specified in the
Admission Certificate issued to you, which must be stated
clearly on the cover of the answer-book in the space
provided for the purpose. No marks will be given for the
answers written in a medium other than that specified in
the Admission Certificate.

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

All guestions carry equal marks.

Marks assigned to each part of the question are indicated at
the end of the respective part.

Assume suitable data, if considered necessary and indicate
the same clearly.

Symbols/ notations carry usual meanings, unless othernwise
indicated.

Important Note : 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 that follow pages left blank may not
be given credit.
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Section—A

1., (a) Identify the correctness of the following
statements. Justify your answers

{iy The root locus gives idea about
system’s transient behaviour.

ity For an inherently stable second-
order system, all the coefficients of
characteristic equation are of the
same sign.

(iii) A critically damped system has
sustained oscillations.

(b) i) In 8085 microprocessor, what is
the advantage of multipiexing the
address bus with a data bus?

(iij Write an assembly level program of
8085 microprocessor to exchange
the contents of DE register pair
with that of HL register pair, using
only PUSH-POP instructions.

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

0-625x107* v
s+0-125 °C

Put the transfer function in
standard format and find the values
of characterising parameters of the
thermocouple.

F-DTN-M-FMFB/12 2
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T UE—Fh
1. (F) Srfafian wuAl &) worar afifuita fism)
sy 3 = eifam o wasy

() um faguw, @@ % ek =EEr
FHER 31 2 3

(ii) o wafifa wmh fxda wife % @ % o
sfwenafies g & @t TS gae

fug ¥ 8 # 4
(i) T FiteE w0 # st dod @
H 3

(@) (i) 8085 TESHITRRR &, Tdl T4 Hi 53] T8
3§ wgeld I T ATH 87 5

(i) ¥ TE-IB@ (PUSH-POP) STfeeit 1
v A g 8085 WiEmmMRE & o
DE Ui gma & fafgdl &1 HL ufs
e % Fifgdl & fafra % fog v srmf=
s fafan 5

{m) (i}amé‘g,ﬂ{{rqéswmw,a‘rﬁh
Fieaa % gy F AW § F@m 2,

ym w9 § ou fomm ST B

0.625x10™* V.

s+0-125 °C
ET T el @i BE T 1 ayeifiaa A
qo AT W % AT W & "l

i d Fi)
F-DTN-M-FMFB/12 3 [ 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 s is taken to a water
bath kept at 80 °C. 3+4=7

(i) Comment upon Iinearity’ and
‘sensitivity’ of thermistors in
comparison to thermocouples. 2

{ti} 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? 2

fii) What is the nature of the load of an
HVAC transmission line by itself,
capacitive or inductive? 2

(iiij Which electrical quantity measures
the magnitude of electrical load
In a system? What is generally
the nature of the load current,
capacitive or inductive, in the
power system? 2

ivj 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

fe) Describe the essential features of
protective relay. 10

F-DTN-M-FMFB/12 4
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t=8 s T AagE g hi Frie Fezar T
#ifse, s= audgd 79 &, R t=0s ®
wiEY 919 20 °C ¥ W@ T g, Uk 80 °C F
I e W o W1 S g 3+4=7

(ii) aHe H Waswar aw ‘mamar #

Aagd g 8 ge W oot i) 2
(i) afifedi & fog g A whewwr &
SR b T2 2t 27 1

(@) (i) HVAC E=w. @igd ¥ TF e g &
Srea o et aismn gt 27 2

(i) HVAC H=0 T % W F Aig H1 &9
FHT B R, GTiar 1 97 UEhed 17 2

(i) Rt @ # dga e A AE H AH F
o - fagg af & wEm @ 87
T @9 & W Sl U0 Rl WY T gl
2, wTiEr &1 W Yled HIY 2

fiv) UF " @rgd § ey uhfeta 4 o fR
F Feear, Jvor @ Gz § AdEF
Bt R? T e ot ) wewd U =

Fife 4
(2) W& o F sravas Al 1 S0 Fi | 10
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I/

fit)

P=10-2,

2, fa) For

A binary PCM system uses a
uniform quantizer and an &-bit
binary encoder. If the bit rate is
100 Mb/s, what is the maximum
bandwidth for which the system
operates satisfactorily? Determine
the output signal to quantization
ratioc when full-load sinusoidal
modulating wave of frequency
1 MHz is applied to the input.

A discrete mermnoryless source is
described by the alphabet
X ={x), x,, -+, xg} and the corre-
sponding probability vector

0-12, 0:06, 0-15, 007, O-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
the code.

the control systemn, shown in the

following figure, determine the steady-
state error for a unit step input in terms
of K and K,, where E(s)=R(s)-C(s)
Determine the value of K, when steady-

state error is zero
E(s) K
+ ’ —_——m L
R(s) 7 s{s+10}(s+12) >Cis)
F-DTN-M-FMFB/12 6
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(@ (i) uek TG-new PCM @ TFEHH FTEF T
8-fire R-anurd gz F I9EN FA1 2| AR
fiz T 100 Mb/s 2, @9 @3 & @aNTE
Jarer % fon siftreray S wrerd w27
w2 1 MHz amafa #1 qoi-wm samash
Tigem @ Faw @ et 8@, 79 foin g
F1 FEH § S T R 5

i) wn fafe  wf-lke @@, SR

X =ix,, Xy, =, Xg} AW  w&gEd
wifirerar |tem

P=102, 012, 0:06, 0-15, 0-07, 01, 0-13, 017}

T =7 B 8t

=0 Hid % Ty gl F2 1 AfweT Hi |
TR F2 F Toru afied F2 v ) o L
v IR | 2 Y 3R F1d HI 5

2. (F) 2 fu o fm ¥ Frem @ 8, s ae FEw
¥ fou, K Ao K, % @ ¥, smiad fef gl
s HFfm, w@ E(s)=R{s)-Cls) 3| =
st feafa gfe 3@ @, 99 K| &1 3= ¥

EAIE I 20
+ (8] K
Rls) ".- ’? N S(s+10}(5+12) >C(s)
F-DTN-M-FMFB/12 7 [ P.T.O.
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{b) A three-phase, 66 kV/11 kV transformer
is connected in star/delta. The trans-
former is protected by Merz-Price
circulating current system. Protecting
current transformers on the low-voltage
side have a ratio of 250/5. 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) (J Draw power triangles showing the
three types of power and their units
for—

(1} inductive loads;

(2) capacitive loads. 10

(i) A single-phase, 240 V a.c. voltage
is applied to a series circuit whose
impedance is 10260° 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 :

kr Req %Ceq Vo
o

(i) Derive the transfer function relating
output voltage (V) to input
displacement (x;). Arrange it in
standard form and identify the

F-DTN-M-FMFB/12 8
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(@) wk dH-HAl, 66 kV/11 kV qionfm qw/
e § watfa 21 uftonfis wt-wgm w=rl g
@ 8wl # gl ww wRonfim %
= -dieed wed 1 3AE 250/5 T 1 U
qftorfis w1 I=-deeal Ud B OAE ¥
s | 20

(M) 7er Hfa @0 WF # faEo 29 g 8085
ARGl F fIU CALL 3739 1 auiF &g 20

3. (&) (i) @ TER & v d1 I AE QWM FC
wifth Frgeit @ Frefefae % g Eifa 10

(1) T e
(2) =t @t

(i) TH THA-FeAl, 240 V Tewad] uR dtezdm
u Aofi afmy § varfea i w8, fweh

Tiqemar 10£60° Q 31 R, X, Pa91 Q 914
ifery wa uftay =1 vtk quiE «ff Fase) 10

(a) wE-foen free #1 UH qeg wioee f= fewmn

TRTI% :
ier (4 %Req %ceq v,
() toim S (v,) =1 fEw faemmE ()
¥ oy geid gU BOR el 5gedd
FIT| TR THE wY H FFEgd KIC §
F-DTN-M-FMFB/12 9 [ P.T.O.
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expression for characterising para- J
meters. The charge developed in
piezoelectric crystal is related to x;

by a constant k. 10

(it} “Piezoelectric transducers cannot
be used to rmeasure static
displacement.” Comment upon the
statement. State the reason based
on the transfer function derived in
Part fi). 2

(i) 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) () 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

fii) A {6,3) systematic linear block
code encodes the information
sequence X =(x;, x5, X3) Into code
word C = (¢, ¢3, €3, ¢4, C5, ¢g) such
that c, is a parity check on ¢, and
¢5, to make the overall parity even,
Le., ¢ ® ¢y @ ¢y =0. Similarly ¢g is
a parity check on ¢, and ¢3, and cg
is a parity check on ¢ and c3.

(1) Determine the generator matrix
of this code.

F-DTN-M-FMFB/12 10

www.examrace.com



Sfyrenafors yel % S W Shifwu|
e -fagg, freet & 3a@ omaw x; ¥
Tfuriaﬁkqmmﬁ\aa% 10

(i) ‘‘Tra-faggq oriaiEl w1 Wi e %
o= # fog @ s fen s g 217
30 &Y [ fooqofi Fifsta) o &t 9 (i)
§ e O Fod & U W OwE

#Hifsg 2

(i) a2 5% Igfe F fou fremew wws &
amgfa &1 fr1 W SkHz &, 9@ 2%
afg & g st M wm s ame? 8

(M) (i) swsl % dAw & fm Wgw ASK, FSK
du1 PSK uigem Asmmatt ®i wE i)
FSK migen aeml & fou duw 99 @
g 9 * g we sdfs @ s 10

(i) T (6, 3) gHaIRM WG sAi® F8, gu
HTFA X =(x;, Xy, X3) ® FE TH
C=lc, cq, €3, C4, Cs, Cg) " ?—@T@?
W 9FR B 2 6 ¢y, ¢ T c, B
gHal w9 § el @&l e @9 @
i ¢, ® ¢, ® ¢y =0. 3 ¥ g, Cy
© ¢y H FAAA FE W@ ¢, ¢ TW
c3ﬁﬂﬂﬂ?ﬂ€ﬁ?%l

(1) 38 =g = 5=« Dfiaw 3@ difem)
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?

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.

(i) Relating the torque angle and
the rotor angular displacement
{electrical} of a  synchroncus
generator, derive the ‘swing
equation’ taking into consideration
the inertia constant of the machine.
Make suitable assumptions.

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

{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?
[flustrate your answer with the help
of a simple example.

F-DTN-M-FMFB/12 12
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(2) 38 F12 F fou g wf= Bfeew ww
Fif

(3) FHM S B w1 WA #Rd g W
HIg H F7ag ¢l sdE |
(4) SRR frfi o s ammE? 10

4. (F) (i) T fofim ofiferfodl 4 @ s s
St 1 g @ qeadioear @ GFd & I
3 wewt-ua wifts 93 § TEh-gE @ o @
gard 87 wEy 4wy Aifi) 10

(i) wI ¥ Vea fOrE # @A § W@ g«
gt S & aarpt wo qun I
Ffig foamm (Sga) § Wy e &
fau ‘g wiewr w ogem A
ST FEE A A 10

(@) TE 8085 WIEHMUM & fou, W qas afomm
& fafeat =t foin gl Ay aon A, WA IH &
fore, e smfsa wX wwm fafgw) ==te
argesT afga feooft Hifs) 20

(M () T8 frmw o 8§ us @ atfe few, @ %
fafim wel @ @ @ 3 sdAlE e
dismifora # YEM WA gL W@ H
afF 9 P WW WA 37 TH WU
ITTEO I Y I IR R TE i 10
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fti} 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
{
|
|

(s+1)(s+3)

C(s)

1
(5+2)(s+4)

Section—B

§. (aj (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

fiiy Why are integral and derivative
controliers not used in practice? 4

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

fc) () Draw the basic circuit of an analog
series ohmmeter to measure an
unknown resistance R,. 3

fii) If the standard resistance and
meter resistance add up to 20 kQ,
and the battery is of 20V,
determine the instrument indication,
when R, =0 Q. 2

F-DTN-M-FMFB/12 14
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(i) $9 Rw m fm # = st omE % fo,
a3 arfireneafire adietor e Fifsm) w53

=i W g1 A 75 FAH 27 10
Ris)—3(—{[s+11(s+3) Cls)
1
(s+2)(s+4)
TUE—a

5. (F) (i) o3 % =il ww e ¥ fag vy, efags
g gag A9 i Femt @ Fn Hwnd
37 arefree fawoium F1 37 39 aAlE H
T el feran wmar 27 6
(i) TR qur e R # FEEn J w=
T8 3 Fd 27 4

(@) @ Brdl 8085 WEAINEET FI IAAH ATHT Hell
Iqugfd (ISS) % of 21 & wget anféa feran =
T 27 A I & e Fi FaE 10

@ (i) T oo ofedy R, B OFW EE F fae
TH {oaed AU HHEGE w qE Iy
ECiEe] 3
(i) @fe A wfedier qen A9E Wy g w9
q 20kQ st A 20V F F/, @@
T H G FE HE, SR, =0Q. 2
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(i) What would be the resistance
value marked for 0-5 FSD (full-scale
deflection)? 2

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

fv/ When each time ochmmeter is used,
what adjustment is recommended
for accurate measurement? 2

(d) (i} Define an electrical power grid in
cne sentence. How is it achieved? 2

fiiy 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

fiv) Write the full form of FACTS. 2

fv) What are the advantages of
reactive power control’ installed
on the transmission lines? 2

fe) 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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(iii) 0-5 Tho THo Ho (qui-mmem fam)
fagran 3 forg gfedy =1 o F0 gm? 2

(i) et g€ b deem F fEaw F e
P - Heh G T a1 FHY 1

(v) TEF T e SEANE W FE 3,
ool T % T fopm wume A aTgRE
1 T 27 2

() () ™ T § Iga whe fie ;1 wfonfw
vy =8 F2 ww for s 27 2

| (i) e ol fie a0 % =W g @ = 8 2

(iii) Frel Tl F-dlegar geaEdl |wn w0
W%@mwm‘qﬁrﬂm’aﬂﬁ
i FT Iegd BT 37 2

(iv) To To Hio o THo (FACTS) Fi 0 1
fafaul 2

(u) T e W ETfE AT W A
wifts fogae’ & @1 oy 87 2

(z) ufww friser fuft #n d@rar 27 et oty

ferirerss &t fyytia fmfo s s @0 a9 27
5+5=10
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() A convolutional encoder is given in
the figure below :

(1) Find the impulse response of
the encoder.

(2} Find the output code word if
the input sequence is all 1’s
(111111}, 5

(i) Determine the channel capacity of
band-limited waveform AWGN
channel with an input power
constraint. 5

6. (aj (i) What are the basic elements of a
static relay? Describe the function
of each element. 12

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

(b) Draw a block schematic of an 8255-
programmable parallel /0O device,
showing all elements and control word
format. For mode O (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 y = output,
port B = input and port C; = input. 20

F-DTN-M-FMFB/12 18
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(@) () T R fe § & g oA w

(2) afz fam ogEmaft 18 (111111-),
aq friw Fig w2 =0 Em? 5

(i) ¥z | qt1-wF AWGN arfeam, e
w fRw wiw gl g, @ afee gwa
i &I 5

6. (F) () & Tl fd ¥ gF w@wd 7 W

31999 % A F1 90 Fif 12
(i) et sfaum it i fagagrhg 9 6
3TeTT T ATH B 8

(@) & 8255-SumH @FFE 1/O Ifth w1 wEE
st smeg difge, T wsft sEmat au e
¥ Wrey fmmn mn @ A 0 (wumw FEw
aen fnfm) % fow, 3@ gl g fasm o
F a1 TE HEU| I ZRE A = UH, IRE
C = Ffm, g B = Faw @ a6 C = Faw
A, 99 FEmw 9faew § we Frmw e fafiag) 20
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{cj For the block diagram shown in the
figure below, find the overall transfer
function of the system. Verify the same,
using signal-flow graph analysis : 20

—>C(s)
4

7. {a) (1) 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

(i} A synchronous generator rated at
100 MVA, 20 kV has X" = X, =20%
and X, =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 in the
faulted phase. 10

fb} (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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(m 3 femnt MU sATE M@ F U, 9 & @AM
EIA B #1 Fd kT HRd-YEE A0
forverqur 1 WM HE B0 $q HEATTA HI - 20

7. (®) (i) H T W AN Y-weiE s,
e wheE & ygufda & o e o
W § 2w @, % fuu ofuw ema@
FAE| U qdl dleedl H REW W
oty & fou e = T, fan 09
Tt Tee ST Aea B | 10

(i) T gerEias I H, ES
100 MVA, 20kV 2, X"=X,=20%
qAl X, = 5% T TR A Th 0-32 Q
% wfoma g yqEaha 31 SfFE i
alezal T T W % TeIeE WO @ A
S T 2T T UhE-Hen | -2 g
¥ w93 § el € S 1 W aref
el W 0 -ACTHAH T T it | 10

(@) (i) T O8I yiew w1 W= @i Tl
HiFgr-HE WA F w0 Hed g7 Farg-
qan 3R-Friam Grnfafy =1 ove il 10
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fii) Compute the CRC-4 character for
the following message, using a
modified divisor constant of 10011 :

1100 0110 1011 01

10

fc) The a.c. bridge circuit shown below
is used to measure the excitation
frequency of the source and the
resistance R, connected in arm CD
of the bridge. Arm AB is parallel
combination of R and C, arm BC is
fixed resistor Ry, arm AD is serial
combination of R, and C, :

() Find the expression for the
unknown resistance R, at balance. 5

fi) Find the expression for unknown
excitation frequency (w) at balance. 3

i) If B =200 Q, C; =1 uF, R, =400 Q,
S o5 andi—“zQ, find the value

4 1
of R, in kQ and frequency of

excitation in kHz. 10

F-DTN-M-FMFB/12 22
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() = fu g ¥ fou, duifm fowss
femi® 10011 F 7& Fd g, CRC-4
e < ToE hifd 10

1100 0110 1011 O}

(M) = fEE T oa.c. ¥g ey T G H 9
amafa @ wfelw R, &t dg $t 4 cD &
91 ®, % wWoA F fou w@m €@ 21 = AB,
R, @1 C, F HUR §AH 2; 40 BC H fad
gfdlia R, ¥, Y91 AD, R, @1 C, & aft

() R, % foau, & s sl R, v =9

s iy, s gge a1 @1 5

(i) EgeH H FEEN § FFE IA9 AN ()
¥ fofu = yw R 5

(i) =3 R, =200 Q, C, =1 uF,

R, =400 Q, G _gsmnfany

Cy R

9 R, ® WA kQ # U IdSA Mg
kHz & g hifsm | 10
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8.

fa) 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 DM and DPCM.
Draw the block diagram of delta
modulator and demodulator. 8
fiiy Find the capacity of an additive
white Gaussian noise channel with
a bandwidth 1 MHz, power 10 W
and noise power spectral density

No _ 100 W/Hz 6
2
fiti) Explain cyclic codes. 6
() The circuit given below is made by
three ideal operational amplifiers
(op-amp) :
Vie— N_ ®
- R,
R AL A M
@ R,
— AV -~
Rg —
- ®
@ R
R
R 2
v, + @ -
i) Identify the name of the circuit.
Comment upon its CMRR in
comparison to op-amp. 2
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8. (F) ofqy fierr & ofem & AN HEw 3f UH
ufray fadreres: 6 9 fag #6 % fan fe 9
e qhiE H1 ey Ffe | 8+12=20

(@) (i) DM @ DPCM % w@m @=y & fau
¥ fgalt @1 g A 3o Agaw
e feniTgerh &1 scifF 3@ it 8

(ii) s el 49 maH @ arfew, fEdr 648
e 1 MHz, T 10 W @1 @ ieh

Al T %’410*9 W/Hz 2, &l
TAAT T I | 6
(iii) = RS F wE Ff) 6
(M) & s y=e gads (op-amp) T0
ofay = fear 2
e
- Ky

R

© VRSN

. >_<@L
® 4 j

R R

() 7@ Wi F AW F agfw H s
CMRR #! op-amp ¥ ol ® feomf
Fife | 2
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{it)

ifi)

Find the expressions for voltages at

points @, @, ©, @ and ©.

If =5V and V, =505V and
Ve (voltage at point (g)) is 5 V, find

R
the ratio of R and —2, when

g R
overall gain is divided in the ratio of
10:1 between first and second
stage of the circuit.
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i) waeFhg @ 0 0 @ ™ @
F1 Freedl & foru saee Wiy S 10

(i) 3¢ vy & faw @fe vy =5V @
v, =5.05V #dv, (fg @ awe)

R
Svﬁ,ﬂawiw—zm
R, R,

Ffw, g dam wfey afgy & ged qu
Ty 10: 1% ae d fawfsa gt 8
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F-DTN-M-FMFB

Fga sAAE
o9 -ua—II
g5y ;o gue % : 300
SR
TeF Yo fa=h ol st ol # BT 2y

¥l & I I wream A for@ 9 =iy, Rrger sga s m3v-ua
7 b m3y 8, SR 36 WAH F TE PG IN-JROF F §E-F W
Hfa Hfer wm w B s Sifee) w@y-97 W 3T oem &
Hidfter 317 gt gregm o fo@ o I W FF i 4T R

e §e 1 R 5 sfard &1 91} et F § vew mve @ wn-9-%9
TF YT GAH (a1 T Je & IR Sy

gt gl & i g &

Te! & Jta 9T & forw iy s, WA T % ¥ 4 fBu mm #
Ife smavEFE g, A IUPE HiwE F 997 ST g s A
iy

Y1l 3% Hael & gefcrd ord &, 5@ a6 sm=rem 7 war vy 8
ol fds: m o ¢ e i R v I 2 R &, a9
39 77 & @yt vyl /3g-ar & 39 qry-gry 3 ey o ag & i
3 YT F IW o F o e 9gd @ o fiwd v & v
T/ 39- 97T & FT W & ST 39 AT T HE @ Sge Fg
IHR-Yea% 7 @t 8i2 §T g8 71 gt @ ww w9 @ F2 difrny areft
2 g0 Wi % ar for@ g I & w7 Ry 9d, Gy g gt 81

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