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ELECTRICAL ENGINEERING (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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(b)

(c)

(d)

@Uus—A / SECTION—A

() T faznarll PCM o # R afwmfiga (wiga) Wk 1 smm N, a5 () W
% frat-8-firet % P yftera @ 9w 7 9, 9 Raw % @9 POM 7= % R smaws
¥ ¥ I (fezm) 6 d@n n 2t

nzlog, IO[IOgIO[—Sj-?_J:I =3.32 10810(%)

(i) TF 700 MATR drefl CD %1 541 PCM 11 wXfed 3 3g v siren @1 w8 <fifimg o
@ AR (VF) w%d 1 8000 wiedt wfa e & wfeefifa fen st & ofk geag
PCM ®%d %1 Wied SNR F9-8-%4 40 dB T&dl 8| VF §a1% ¥ oy el & sifrel
=+ 71e feww § vl forn s wean 7

() In a binary PCM system, if the quantizing noise amplitude N, is not to
exceed P percent of the peak-to-peak analog level, show that the number
of bits n in each PCM word needs to be

n=log, 10[10g10(5—;):| =3-37 logw(SFOJ

(i) A 700 Mbyte CD is used to store PCM data. Suppose a voice frequency
(VF) signal is sampled at 8000 samples per second and the encoded PCM
signal is to have an average SNR of at least 40 dB. How many minutes of
VF conversation can be stored on the hard disc?

TH 11 kV I THel-HR Hfae & 9o 6 B 8:-8 mm R v srmem (Rgqddh) 6 derd
4-6 mm | I 3R Frran fagg @@ W Al

An 11 kV single-core cable has a conductor radius of 8-8 mm and an insulation
thickness of 4:6 mm. Find the maximum and minimum electric stress.

i wfica Aaeve F foau wh fEw dn A @ d@m (9 i) ofj wen dm G
mis) i e i) el g wiew e @ ¥ fo o fRn afem fageg (M)
% F3 IR B F e e Fivg au sh Y oiR R ¥ ay 1w e w
M= 05, 1-0, 1-2, 1-6, 20 3R 3-0 % forw g sAmwU)

Explain the gain margin and phase margin of a control system for Nyquist
stability criterion. Derive expressions for the centre and radius of a constant
magnitude loci (M-circles) of a unity feedback control system and draw circles
for M= 05, 1-0, 1'2, 1'6, 2:0 and 3-0 on the graph paper with suitable scales
and explanations.

(i) T Tl yads F sriafes afwy § 39 3R ¥ Fro e AN s @y ot @
STt R, St Iush IvAE ey afey shafda 94 Bidft| 39 v9ds $ CMRR # @
=1 eHiee § wmw difsg)
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(ii) T I -3 giEnes awmd, si§ e o el am a-emsfe o R,
@ 555 mA r.m.s. A9 Yefild e &

N AL,
P v o

YR - TR & T r.m.s. WA A Mo AR 3R g R # 9 Sdqse)

() Due to some errors in the internal circuit of a differential amplifier, its
differential mode gain is halved, while its common-mode gain does not
change. Find the reduction in the CMRR of this amplifier in decibels. 5

(i) A full-wave rectifier type ammeter displays a current reading of 555 mA
r.m.s. when measuring the current waveform shown in the figure given

e AN ANIIAS
\ ¥ Y

Determine the true r.m.s. value of the current waveform and the error in
the meter. S

(e) 8085 qeH-HYS (WrgsIEER) § F whal 1 F HATRY :
(i) ALE
(i) RD
(ii) WR
iv) 10/M
Explain the function of the following signals in 8085 microprocessor :
(i) ALE
(i) RD
(iii) WR

(iv) 10/M 10
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2.

(@) TF T AR F A I ¥ S 9 H 0 T WA A 92 ¥ o R @ 2§ il

(b)

®1 ETH wefieRr % forg 9 gen ST I% gE q R R wie 1 @ wR @ geiia 100 MW §

10 MW &I g1 Bt 8| el wetie & STiavash e W i 3R s a0 A, €25 Wi

WTEE-HU2] B, d MR §R 9W Wie w1 7E 9w R w76 $em 6 ge-afy fe e
TR Wafliia §

dFl

1

dFZ

2

=0-003R +1-7 &/MWh

=0-006P, +1-9 ¥/MWh

A system consists of two plants connected by a transmission line and a load

that is located at plant 2. Data for the loss equation consists of the information

that 100 MW transmitted from plant 1 to the load results in a loss of 10 MW.

Find the required generation from each plant and power received by the load

when A for the system is ¥2'5 per megawatt-hour. Assume that the incremental
fuel costs can be given by the following equations :

dF,

1

dF,

2

=0-003R +1:7 ¥/MWh

=0-006P, +1-9 ¥/MWh

1408 D/A wiEds % wdIeA (SeR19sH) & fou FFH wa1 & @i o fofa (smsege) 9 =
fesmgn Fiforg, @ 8085 gem-vayT & W9 w9 I R 9 0 ¥ 10 V U@ W HweifiE
(¥fersie) form o B o AR zemgm (W) qon-amsft um w ¥ T s )
Hey ¥g ifaed o9 (74L8373) 3 1408 D/A whads % fim Yafm wefifa -

74LS373 #T fi7 am@
V‘FC 89 SID 7|D 7IQ 6lQ GP 5D 5IQ LIE

T ] 1 T T T T i 5 T T
20° ¥ 18 . 17T 16 15 4 - 18738

M 7418373 3HlaeeT ot

| | 1 | | | |
I T T T T I

|
OE 1 1D 2D .20 30 3D 4D .40 GND
1408 D/A 9fad#® #1 fi7 sm@

2 3 4 S 6 T 8 0 10
|
I

FETAIA Ve +Voef Voe A8 A7 A6 A5
% F } f : f : }
16 15 14 13 12 11 10 9
] 1408 D/A Fiad®
1 2 3 4 5 6 7 8
1 | 1 | | 1 1 |
I I I I I T 4 I I
GND Vgg otz Al A2 A3 A4
WHw AR i

SDF-B-ELTE/S5 4
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Design an output port with address FFH to interface the 1408 D/A converter
that is calibrated for a O to 10 V range (with the use of 8085 microprocessor).
Write a program to generate a continuous ramp waveform. The pin diagrams of
an octal latch (74LS373) and the 1408 D/A converter are provided for
reference :
Pin diagram of 74LS373
V(I:c 8|Q BP 7|D 7!O_ 6IQ! 6|D 5|D 5:‘.) LE

|
| I L 1 I I I I !

1
20 i 17 IR -l 2R | o R T 1 Vs e [ R |

i 74LS373 octal latch

2 3 4 S 6 7 8 g 10

] 1 ] 1 I | | | |
I T T T T T T T I

1
t
OFE ‘10 1D 2D 20 30 3D 4D!! 40" GND

Pin diagram of 1408 D/A converter

Compen-
sation ~Vrer *Vrer Voo A8 A7 A6 A5
i } } I i I i t
16 15 14 13 12 11 10 9
] 1408 D/A converter
1 2 3 4 5 6 i 8
| | | ] 1 1 | 1
| I 1 1 2 I 1 I T
Output GND Vgp Current Al A2 A3 A4
range o/p (MSB) 20
control

(c) 3fua ufey i@ iR deEfta e 6 gea @ i § wEfea Q Hiw F WM T @
w9 wfemmen el Feel F g =i F e % e 1 aviA i)

With the help of suitable circuit diagram and related equations, explain the
principle of measurement of the unknown parameters of a low-impedance coil
using a Q meter in series connection mode. 10

3. (@) () T TN Feaes IR vfageaes T 1 @UE AR@ 43¢ 101100011001 %A i
Feagal I sRigeaga ® wefifa 0 g @ i FHEf F el Fife) A B
Haol e fgamard 1 %) welfa Fifvm f 0 =eren & FR yar 76 @ v B

(i) v Fia P @ i, e dmm m, (-mpay, +Mpax) TRE T FE6@ 21
H-Yatd YHR F THAAHA TAEE (FREs) ¥ WA fEn o g, fme wm s

A=2;'%“ﬁ§mwﬁh%,aﬁLuW%mﬁiﬁmaﬁmﬁfﬁm%lmﬁﬁ
o3 wfmmiiw (FemEseE) IR F v # ol R wf ufvedl s (fagw) 6 wen =

win ¥ e B B ood=L. W wom ¥ v mm faw
M2 0 - 2728 R TrEm e % Frid w3a-wir srgara e @

SNR), =[—32P—J-2‘2R

mmax

alse
O'Q—

W=
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(iti)

fi)

(i)

(iii)

T 1-A1Fdra a1, e smafa £, R 3mm A, R, B @ A FH AR 9@
wiger # WA o s 21w o Fifg sk gof 89 W e I=-9m 3R ¥ afa
B % forg wmieffa &)

Sketch a block diagram for a differential encoding and decoding system.
Explain the working of the system by showing the encoding and decoding
of the sequence 101100011001. Assume that the reference digit is a
binary 1. Show that error propagation cannot occur with this
arrangement.

Consider a continuous input signal whose amplitude m lies in the range

(~Mmax, + Mmax). This is applied to a uniform quantizer of mid-rise type

2 Mpmax
L

where the step size is given by A = , where L denotes the number

of representation levels. Let oé, represent the variance of the quantization

2
error and R represent the number of bits per sample. Show that 0% = % .

.~2R

Using this result, show that 63 = 1.2 and that the output signal
0 3 Mmax

to noise ratio of a uniform quantizer is

SNR), =[—‘°-’§—} gaE

max

Consider a sine wave of frequency f,, and amplitude A,,, that is applied
to a delta modulator of step size A. Derive the condition which, if satisfied,
leads to the occurrence of slope overload error.

(b) Toga-9m HRN Few

K
s(s+ 6)(32 +4s+13)

G(s)H(s) =

%1 4t faguy (w2 <ism) sy iR o 1 steher Hifv

(1)
(i)

i 9t § TEE
e forg

(iii) Freafr e 7 foesa g
(iv) TRea wd

SDF-B-ELTE/5 6



Sketch the root locus from the open-loop transfer function

K

G(s)H(s) = =
S(s+6)(s” +4s+13)

and determine the following :

(i) The angles of departure from complex poles

(i) The break-away points

(ij The intersection with imaginary axis

fiv) The stability conditions 20

() HVDC T=w # ygw fafim w&r & DC a5t (fast) =1 wam # avf fifsg)

Describe briefly various kinds of DC links used in HVDC transmission. 10

4, (o) () T= e F wif Sga-aibdn T S Fam vam X(s)/E(s) YW hifsm) 7 Hfifs 6
(1) 58HH W FE@ 9@ P(t) = K,iy(t) 3R (2) Fecil ®1 Bl fgg-arws =«

e, (t) = K, d;(:’ &, W&l K, 3R K, @ &

R L L x(t)

ot I - pept— ) 5
a) T wiolt) GYEY 1
‘.l.' T ep(t) D

(i) T FEEe 93 w5 @ iE wegde B fem & welifa fem mn @

=

SDF-B-ELTE/S 7 [ PO,



Cy

ﬁnmmR 3T e W HIAg -

1
(1) @vs @ w2 fafy

(2) #e7 &1 dfeyr g3

(i) Find the transfer function X(s)/E(s) for the electromechanical system
shown in the following figure. Consider (1) the force acting on mass

P(t) = K,i,(t) and (2) the back e.m.f. of coil e, (t) = K, %, where K; and

K, are constants.

R E L5 x(t)

1

| K
g : )

11(t) c x2t) YWY oM

i I eplt) D

10
(i) The block diagram representation of a control system is shown below :
v .o /e : : ;
Find o transfer function using the following :
1
(1) Block diagram reduction method
(2) Mason’s gain formula 10

SDF-B-ELTE/S 8




(b) A R T Fm w yeEld (eeER) H Fel B @ o vge Towd s i@ R
wefifa e 81 el &1 Frean dem 0-1 YRR ofR atfw@aw (L - 1,) vs (I +1,) /2
TEUEl 10% | 9@ SFE T YR 981 A1 B, 76 9 i Hech F o § I8 ge WWHE IR F
u 3= Wy el utd 3R A S @) 3eh wRorTesy Fed F YdE SR H W 9wl
gra, e #§, ) fr R § wefifa e R WA £ CT @1 e 400/5 )
e 1 erem F0 F o i@ fearf=a & smofe

400/5 Feed! 400/5

304+j0 320+j0

.............

The figure given below shows percentage differential relay applied to the
protection of an alternator winding. The relay has 0-1 ampere minimum
pick-up and 10% slope of characteristic (I, - Iy) vs (I; + 1) /2. A high-resistance
ground fault occurred near the grounded neutral end of generator winding,
while the generator is carrying load. As a consequence, the currents in ampere
flowing at each end of the winding are shown in the figure. Assume CT ratio of
400/5. Will the relay operate to trip the breaker?

400/5 Winding 400/5
= 0 & 2 =
°| 304+j0 C j 9 E U 32040 |

_____________

(c) T WA YAt FI URey S aE R 5@ vars f fa afe . e g hifve|
79 el | F qiafda fF sn g% 7

Draw the circuit diagram of an instrumentation amplifier and derive an
expression for the voltage gain of this amplifier. How can this gain be varied?

@vs—B / SECTION—B

(@) TH 3-0, 50 Hz, 132 kV @ % forq ufay foeiers a% wfeema oi aiften &AM % 3 Q
3t 0.015 uF €1 fr= & o hifs -

(i) e dem g
(i) Wiy FrieE ¥ R W e (fegrsfem) fava o siftehan 7H
(iii) T:3re Fava i 38 | (RRRV) 1 ifeerad 79

20

10

SDF-B-ELTE/S 9 B S e



For a 3-¢, 50 Hz, 132 kV system, the reactance and capacitance up to the
location of the circuit breaker are 3 Q and 0-015 pF respectively. Calculate the
following :

(i) The frequency of transient oscillation

(i) The maximum value of restriking voltage across the contacts of the circuit
breaker

(i) The maximum value of rate of rise of restriking voltage (RRRV) 10

(b) TF FHA-FA! T 1 Th Herh Gorl 21 W a ¥ A FHR A gL YR aF w6 qTelt g7 H

HH 10 A B
I,= 10£0° A
ao >
Z Z
I= 102180° A z
be >
L=0
C & 0 [+

WIE a ¥ 9E TTell U I Hed 3R W ¢ F Gl WA, WA RIS F e 99
A ww Fifs |

One conductor of a three-phase line is open. The current flowing to the
A-connected load through line a is 10 A.

.= 10£0° A
ao >
Z
In=10£180° A
bo >

With the current in line a as reference and assuming that line c is open, find
the symmetrical components of the line currents. 10

(c) =R EHAl s)(t), Sy(t), s3(t) 3N s,(t) B T2 Fom § welfa fra w0 %1 om-fe ey
WA 1 FE Fh §7 Hehal & WHE B IV SR UTH | dedatid d3a we (Rme

) foa difaw -
Sl(thh 52”),\ SS(”T 34(”;\
10 10 1-0F--- 10
o 71y3 i dats arfa ot Oliagys rx. 0 Tt
SDF-B-ELTE/S5 10
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Sl[t}/

1-0

Four signals s, (t), s,(f), s3(f) and s,4(f) are shown in the figure below. Find an
orthonormal basis for this set of signals by making use of the Gram-Schmidt
orthogonalization procedure. Draw the corresponding signal space diagram :

32“)}\ SE{E)A 54“)1\

1-0 1-0f--- 1:0

N

(d)

(e)

/3 s 27y3- t O 173 Tt :
2050H ¥ Y& Wi e W 9aid 88 ¥ (a12) 21 & Wg ?g 8085 GEH-GHIUF &
IS TR % WA N W= W U uw fafey) sew wifi (af: 9 @) 9 oosfas B
# gifra e 21 wrol g A 9 Wi wE 2070H 3 2071H # d= frn s @)

Write an assembly language program using the instruction set of 8085
microprocessor for addition of six bytes of data stored in memory locations

starting at 2050H. The carry generated (if any) must be saved in register B.
The entire sum must be stored at two memory locations 2070H and 2071H.

T S e g @ e faga-umn st wem gr stfirefaa foem T R
K(s+13)
s{s+3)(s+7)
(i) R-H HI9evE % WA gRI 3 % T21iea ¥ K o W1 % YRR 1 e it |
i) K=1 % fou sita fifse 6 3wfe @1 & afienafes wieo & aft el w1 s
T 0-5 ¥ SR R AT AR

A unity feedback control system is characterized by the open-loop transfer
function

Gls) =

K(s+13)

O T

(i) Using the R-H criterion, calculate the range of values of K for the system
to be stable.

(i) Check whether for K = 1, all these roots of the characteristic equation of
the above system have damping factor greater than 0-5.

T R ud B % A & H-Fen S TH TR0 F90E §) G 99 H 10 pou. TR
¥ @1 ¥ rftreram wiits, Rl 3R ¥ od, IR % I e 3R % A wuwiaka fen s wew g,
& 9F FAW: 1-75 p.u., 0-4 p.u. 3 125 p.u. B Fifas warnes (Feafon) s s q@
i Hife )

A three-phase generator delivers 1:0 p.u. power to an infinite bus through a
transmission network when a fault occurs. The maximum power which can be
transferred in pre-fault, during fault and post-fault conditions are 1-75 p.u.,
04 p.u. and 1-25 p.u. respectively. Find the critical clearing angle.

0 -

10

10

10

20
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(b) () T fgenuri ASK @ % ON-OFF wrefia wam %1 whfsrg, foren fom 1 (sferea H,)
A MM F Tk DC ¥R % WHia™ ik fg 0 (wewn Hy) Sat § 918 sft w%a =
AR B I wefia wa 21 99 i fs 0 ol 1 9vm wRema @ ufa @R
W YA A AR o2 vEw 9 el wge A ARs (AWGN) ¥ erw-srE B
1 81 39 ASK @3 % o femamsy £ g2 o stea wiftean fis dnft

ol A e
P, = Q[ 2] %l o) & L [Me* 2au

(ii) TF o, I (f9) e iR fava-Frif d@% (VCO) g% Fen-s= w9 (PLL)
i) wmr B o fRw # ogyge W%d @ wer aRenfia e s @ f
s(t) = A. cosnf t +kp, - m(t)], el k,, Fen Geagwieran ® 3R fanad fog 1 % forg
B HHd H WA +1 aw ey o 0 ¥ fw -1 #1 veo filg
r(t) = A, sin2nf, t+0(f)] &1 T frex % frfa =1 a@ 3@ e, a8 wmw T
ezt 2f, smgf ot Aighra wes 1 sem #a ®| wefifa A B o % Fa-a=
% 2 e fheet #1 Fla, 21 wa mit) % wargerd € &, 5wl o) =0 B & @
HARE A 39 I 1 TR Fife)

) Consider an ON-OFF keying version of a binary ASK system, where
symbol 1 (hypothesis H;) is denoted by transmitting a DC level of
amplitude A and symbol O (hypothesis H,) is denoted by not
communicating any signal over the channel. Assume that symbols 0 and
1 occur with equal probability. The channel is perturbed by Additive
White Gaussian Noise (AWGN) with zero mean and variance 6 2. Show that
the average probability of error for this ASK system is

A 1. e
P, =0| 2| where Q) & — [ e %" /2gy
, 0[26} re Q) & — [-

10
(i) Consider a phase-locked loop (PLL) consisting of a multiplier, loop filter
and voltage-controlled oscillator (VCO). Let the signal applied to the
multiplier input be defined as s(f) = A, cos[2nf,t + k, - m(t)], where k, is
the phase sensitivity and data signal is having value +1 for binary symbol
1 and -1 for binary symbol 0. The VCO output is r(t) = A, sin [2nf_t +0(f)].
Evaluate the loop filter output, assuming that the filter removes the
modulated components with frequency 2f,. Show that the loop filter
output is proportional to the data signal m(f), when the loop is
phase-locked, that is, 6(f) = 0. Illustrate your answer with a neat sketch. 10

(c) 8255 FEFHHE (NumheEe) Wik s & FrEm we #1 aew (wile) w0 87 fem wss %
A% I % Hew w U i)

What is the format of the control word of 8255 programmable peripheral
interface? Explain the significance of each bit of the control word. 10

SDF-B-ELTE/5 12



7. (@) T& M@0 G5 % wegl oieor e e §
Cls) _ 16
Rls) (s?+1-6s+16)
T G5 § 0-8 Hawed ¥ fi FEvEEa B [Haw B K, ) geaw = 3w i
3R 7 o (v9) T % forg =gem gafiaw e & v g aen fomn wav g afs aae,
ISR GHA, AfEad I9Td IR T 3R R g fifvg)
The overall transfer function of a control system is given by
C(s)= 16
R(s) (s®+1-6s+16)

It is desired that the damping ratio be 0-8. Determine the derivative rate of
feedback constant K ;, and compare rise time, peak time, maximum overshoot
and steady-state error for unit ramp input without and with derivative
feedback control. 20

(b) UF GYfaa @ 3R e f geEa ¥ faNd wifan e ueEs (greem) @
Trafafy & g =1 avia Fifsg) fm Fron & a8 @ g it faegmes areens @ 3=t
R? 519 98 UF AC ¥g 9 21 7, 79 39 fasidt yreenss 1 Feia fawa fFuifa Fifsg)

With the help of a suitable diagram and equations, describe the principle of

operation of a differential capacitive displacement transducer. In what way is it

better than a normal capacitive displacement transducer? Determine the

output voltage of this differential transducer when it is connected in an AC

bridge. 20
(c) UF 9uF (3wad) wiada | ofifer, fmen fria sraa agfes = S & w9 ¥ Afefaa e

™ 3, fw fag fftes =@ (=(sy, s), ..., Sy} @ T@ M & Fd wivmand

K-1
PS=si)=px; k=012 ., K-181 @l ¥ p, =1 #A % itk Hhe Hare &
k=0

AH | g Icuteia g wifesdm d W w@a 8 wehkfa fifse 7% 39 99 1 3em-ug
(wfdt) H(C) Fr= oid @ afta 2

0<HE) <log, K
Wel K, 91d =594 % fug i e =) wefifa = 2

Consider a discrete memoryless source, whose output can be modeled as a

discrete random variable S taking on symbols from a fixed alphabet

C={sgy, S, ..., Sg_1} with probabilities P(S=s.)=p;; k=012 .., K-1
K-1

Further 2 Pr =1. Assume that the symbols emitted by the source during

k=0 '
successive signaling intervals are statistically independent. Show that the
entropy H({) of such a source is bounded by

O0<H({)<log, K
where K represents the number of symbols of the source alphabet. 10

SDF-B-ELTE/S 13 By h



8.

(@)

(i

(@)

(iii)

()

& GiedH @ S, miiwa 0-3, 0-25, 0-15, 0-12, 0-1 3R 0-08 & €Y, 6 H3E
g 3009 Fa 8| 99 Wi F GqEh (4-ary) 764 52 Ryl fivm) @ ew e 52
3Hrea = AT, SoRE-A (Tt) 3R gEE # AW I iR

% (7, 4) Was fen 12 F1 6 g N R

o orvista
e Rl LR T
o8 a0 ko BB
1 0. 170 80
e

(1) 39 %< 1 a1 s =8 H WW Hifae)
2) Remufd G - HT =0.
(3) ¥ 2 ¥ forw wft wdt e w=al A Fwifa Hifs)

(4) %d %2 A Fran g o fifm)

e fm ® R=1, feera Tl K =4 F Gao (FEgIAT) B P S F
veftfa tar 1 929 %9 1 = 1011 57 304 Feaed & frfa Fuifa i)

oe-2
T
i . T

A memoryless source S emits 6 message symbols with probabilities 0-3,
0-25, 0:15, 0-12, 0-1 and 0-08. Determine a 4-ary (quaternary) Huffman
code for this source. Determine the average word length, the entropy and
the efficiency of this Huffman code.

SDF-B-ELTE/5 14



(i) The generator matrix of a (7, 4) linear block code is given by

(iti)

1 9.1 0:80.D
% 3401 80
G= .
1o F0 sl
1 040661
SHUCR BT Ll
P I

(1) Determine a parity check matrix H for this code.
(2) Show that G-HT =0.
(3) Determine all right code words of the dual code.

(4) Find the minimum distance of the dual code.
The figure shows the encoder for a rate R -—, constraint length K =4
convolutional code. Determine the encoder output produced by the
message sequence u =1011.

Mod-2

adder

Input ® « Output
. L ]
Flip-flop Flip-flop Flip-flop

b)) @ﬁmwm%wvﬁaﬁ%aﬁ@ﬁa@m(ﬁaqﬁq)aﬂtmm(ﬁﬁ

()

Hifsi) =t =Te FIY | T 97 i faga-am st wed = R

G(s)H(s) = &0
s(0-5s+1)(0-08s+1)
e A@ 9T 3R = =8 Fyfon Hifse -
(1) <fedr @
(2) e g
(3) wifyea
Taga-um iR wem
K

G(s)H(s) =
s(s+1)(0-1s+1)
% o @R st sy ofR w@fel K % wel a Rafor i aife—
(1) «@fsdy € 15 dB &;
(2) en gm 60° B
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(i) Explain the gain margin and phase margin of a control system for
asymptotic Bode plot. The open-loop transfer function of a system is given
by

30
s(0-5s+1)(0-08s+1)

Gls)H(s) =

Draw the Bode plot and determine the following :

(1) The gain-margin

(2) The phase margin

(3) The stability 10

(i) Sketch the Bode plot and determine the values of gain K for the open-loop
transfer function

K
G(s)H(s) =
A s(s+1)(0-1s+1)
so that—
(1) the gain margin is 15 dB;
(2) the phase margin is 60°. 10

(c) T Witk o= qRwy =1 e wfesman g i fen e &

e 1 < 3 4 5
e
1 06 0-1 0 02 0
. 01 0-5 0 0 0
3 0 0 0-5 0 0
4 0-2 0 0 0-4 0
5 0 0 0 0 02
TEF Y YAV IR W Hifg)
The primitive impedance matrix of a power system network is given below :
e 1 2 3 4 5
€
1 06 01 0 0-2 0
2 01 0-5 -0 0 0
3 0 0 0-5 0 0
4 02 0 0 04 0
5 0 0 0 0 O3
Find its primitive admittance matrix. 10
* Kk %
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