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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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(a)

(b)

(c)

(@)

@Us—A / SECTION—A

() T fasnardt PCM 7 # af wRemviia (Figa) v 1 W N, wge (dei) wR
& fire-2-fire % P wfoera @ somr 7 91, @ Rame % v@% POM Wit % e smaws
¥q ¥ 3wt (fazm) & g n wnft

nzlog, IOI:Iogm(—SFO]:I =3.32 loglo(%)

(i) TF 700 MSTEE 91l CD 1 540 PCM Sl wifér F ¥ Fean iman 81 WM o o
W A (VF) §%a #8000 wfies wfa ¥%ve ¥ wfoeRia frn w2 ok geag
PCM Hed %1 W14 SNR FH-8-%7 40 dB Tl 8| VF TaR ¥ fra fmel & sifwel
=1 e fewr 8§ wiftm fr s w27

() 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

(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?

T 11 kV $l Thei-HR Hleet F e $i Boan 8:8 mm ? ol srrer (Rrgalded) 6t A
46 mm 8| 3= 3R Freem famgg o wmw hifg)

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.

TRfER T Aveve F fou ww fraw 91 B owfE d@m (w i) siv Fen @m (W
i) A sare A Frdt g Wi frm a1 % o o fBn o fagey (M)
* 3 R Bewm ¥ =9 g A sha e ok Rem F o 1 e W
M= 05, 10, 1-2, 16, 2-0 3R 3-0 ¥ fou v FRY)

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 v yad® & sraf ofey d F IR F www wh RN seen 9 et @
Sl R, Sfelfen Il Iwafs e @fed giafda € | 5@ wads F CMRR § wavd
%! SHiew § yw Fifs)
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(ii)

T P - s e, s@ e e 8 weffa g w-srefa B A R,
@ 555 mA r.m.s. 9 Yefiid & 8

IR

SN,
v s

U F01-SAH & FE r.m.s. WH A 7o A 3R arrd h gl w5 A s

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.

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 ANANEAY
L ARV

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

(e) 8085 qew-ww1yH (WEHEW) H F wHdl F1 FE WY :

(i)
(it)
(iii)
(iv)

ALE
RD
WR

10/M

Explain the function of the following signals in 8085 microprocessor :

(V)

(i1)
(iii)
(iv)

ALE
RD
WR

10/M

10
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2.

(@) TF T2 AR W TG R N W F wF G0 9 A 42 ¥ 3w R Wi 2§ safen

(b)

R} T Tt % for = gen s 9 gEe A & ¥ wie 1 @ Wi s geiia 100 MW #

10 MW =1 71 8t ® 1 Y% wiie § 3iavash Ieae W A 3R v a9 9 A, €2-5 i

AETE-5v2] §, @ YR SR W Wi 1 9H 9w R ) w7 dem R ogea-afy fe wdie
B WeRia # -

dFl

1

2y

2

=0-003PR +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:-003AR +1:7 ¥/MWh

=0-006P, +1-9 ¥/MWh

1408 D/A uf@Eds % ¥aH (3FgsA) ¥ fu FFH w1 % @19 w fefa (smsege) 9 =

fesmgr Fifsre, @ 8085 gaw-dayE & @Y w1 T R F 0 W 10 V Ui W vEnfim

(Ffosez) form o %) v PR eemgm (M) qin-armsf g A F e ok s fafa

ey Bg Hfaed o9 (74L8373) 3R 1408 D/A whads % i varftu wefifq &:
74LS373 ¥ fi7 3@

V(l:c 8Q 8|D 7ID 7IQ 6lQ GP SD 5Q LE

20 19 18 IT 16 15 4 13 18 N
M 7418373 HiFed o

3 4 5 6 i 8 o 10
]
T

1
] ] 1 ! 1 ! !
A I T T T T T

2

]
OE 1Q 1D 2D 2Q 3Q 3D 4D 40Q GND
1408 D/A whad® 1 o7 sm@

FIHIA Ve +Ver Vee A8 A7 A6 A5
f ! 1 I I } f }
16 15 14 13 12 11 10 9
B 1408 D/A 9Rads
1 2 3 4 5 6 T 8
1 | i 1 1 1 1 1
| 1 T T il I L) T
GND Vg =z Al A2 A3 A4
EeE T smsege MSB)
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3.

SDF-B-ELTE/5 5

fc)

(@)

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
Yea:80: 8D, 7P 79 691D B 39 18
I I I 1 1 I I 1 I I

b4 e £ DA 2l e [ - e i e (R L1

N 74LS373 octal latch

3 4 5 6 T 8 9 10

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

1D 2D 2Q 3Q 3D 4D 4Q GND

1
|
JiL I3

4N

OE 1Q

Pin diagram of 1408 D/A converter

Compen-
sation ~—Vret *Vrer Vcc @ A8 A7

1 | 1 | 1 1 [
1 L 1 I 1 I 1

16 15 14 13 12 11 10

N 1408 D/A converter
1 2 3 4 5 6 7 8

! ] ] l l
I 1 1 1 I
Output GND Vgg Current Al
range o/p (MSB)
control

3fea Ry i@ 3 dafta el H gera A Sufswn § sEfda Q Hiw ¥ WM TR
1 e areh Feeh % g Tl % AA % faga w1 v hif)

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.

i :
A2 A3

(i) uH I Feaes N sfageaes @1 w1 @vs @ FAEYI 101100011001 A
Feagal A Fiageded ® veiia 0 gu @ 6 FEfEf w1 avl A 7= i
He o7 fgamurt 1 ¥ wefdfa Rfvm 6 3 s # 3R o 7 & v 1

(i) o T Faw d%a <hfvm, e Amm m, (~Mmpax, +Mmayx) TER T @A 21 38
A-yadq YER F THEHH YRS (F=ER) WA B o R, T we s

A:i?ﬁmma,wmewamﬁﬁmamﬁhm%nmﬁs
03 ufmmfiE (FRETE) 3R F vew H iR R iy e s (fgw) € wen A
wim ¥ et B B od=L. w wom ¥ v mm faw B

m2,, - 272 oI wraaE v % fria @a-viR s e @

SNR), =[32—P) aroR

mmax

e
GQ—

W~
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fiii)

(i)

(i)

(iti)

T H1-AHd a0, et smaf £, 3R smm A, R, F T A FH AER 99 e
Aigers # wA for S @) v geem At s gl 89 W e s=m-ar R & ufa
T & forg wrlefifa &)

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

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

of representation levels. Let 0’5 represent the variance of the quantization
2
error and R represent the number of bits per sample. Show that c% = % x

.272R and that the output signal

Using this result, show that UE, = %méax

to noise ratio of a uniform quantizer is

(SNR), =[ 32P }-2‘2‘?

mmax

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-9m1 RO HEH

K

G(s)H(s) =
W s(s+6)(s? +4s+13)

=1 g farguy (w2 <) a5 3 fm o1 strehem g

()
(@)

afiy At ¥ TRIE H
o forg

(iij) FTeUH 5 W Afo=se fog
(iv) Tfiea o
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Sketch the root locus from the open-loop transfer function

K

G(s)H(s) = 5
s(s+6)(s” +4s+13)

and determine the following :

(i) The angles of departure from complex poles
(i) The break-away points

(i) The intersection with imaginary axis

iv) The stability conditions 20

() HVDC &= # yge i v&R % DC e () o1 wém # avia $ifsm)

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

4. (@ () T o ¥ i Sgu-aitda 7 51 T $eF X(s)/E(s) v Fifem) 7 i %
(1) 39 W FE@ F6 P(t) = K,ip(t) 3R (2) T2l # e faga-ares =«

e, (t) = K, d;(:’%,aﬁfq R K, e

R L x(t)
VW —— T

- TR Iy
i) To wild) [
‘i’r T ext) D

<
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Cy
1

= g e =2 ST %o Wi hif

(1) @ve sE were fafy

(2) &= = wfey 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, %

K, are constants.

R L '_.x(t)
X
o .@ e i) [3
Rl

(i) The block diagram representation of a control system is shown below :

Find % transfer function using the following :
1

(1) Block diagram reduction method

(2) Mason’s gain formula

SDF-B-ELTE/S 8
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(b) H2 e T fom Ty (eeeiR) I Fecl H g o 7gE owa faves R
weffa wta &1 fe 1 fream g9em 0-1 YR iR @ (1 - 1) vs (I, + 1) /2 R
YU 10% B 1 @ SFE 3§ 9 e 8 B, 7@ e A Heeh ¥ uvd A I8 g KWEE SR H
T 3 iy el geh 3R A o ¥ e dhomes Fee F geE 3R A 9w 9l
uad, dffe ¥, ®) B fm # wefifa fen R W B CT # sIgaW 400/5 ®) w0
T =1 arem A & for e Brnf=a & smef?

400/5 Foelt 400/5

- A £z ")
bt v - < o d
304+j0 ! C 9 E ﬂ 3204j0 |

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

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} - I5) vs (I, +13) /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

& X

RN EDT 320+j0

®

s ?o e
! R : .
i : 20

(c) T MG YauE 1 uRuw i@ SR AR @ yads f fem @l w e e i)
79 afed #1 %Q Rafda fen sn wwa 87

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? 10

w@WUvs—B / SECTION—B
5. (@) T 3-¢, 50 Hz, 132 KV @ ¥ fore ity fdes o wfaama it wifen & 99 5 3 Q
3t 0.015 pF ¥ fr= it o Hifer
(i) e e s
(i) afay FrEeE ¥ SR W g-eer (fagrfe) fom @ siftdar we
(iii) T:3E fava i gfE | (RRRV) %1 Afthad 74

SDF-B-ELTE/S 9 [P.T.O.



For a 3-¢, 50 Hz, 132 kV system, the reactance and capacitance up to the
location of the circuit breaker are 3 Q and 0015 uF 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) T FH-HN WEH FI T S Gl ¥ TET a W A THER F G2 g WR 7F 96 et ar
T 10 A B

I,=102£0° A

a o
z 4
: I,=10£180° A 7

ce 0 ©

T a ° FE Al Ui R w2 A ) G AHR, I Us % ey g6 6
A ¥ Hifsg)

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

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

(c) =R EHAl s (t), Sy(t), S;(f) 3 s, () F = o & welia foa wn 21 am-fe era=niy
Wi 1 A o T Ghdl %GR B g SUR AT ) dedetia w3 e (Rma

Sl(t'lh 52“);\ 33“) 34(”/\
10 1-0 1-0F--- 10
o /3 (£ datt 213 t O gy3 rt O T 't
SDF-B-ELTE/S5 10
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s1(t),

1-0

Four signals s,(t), s;(f), s3(f) and s4(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 :

52“};\ 33“) 34“:,}\

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

(d)

(e)

L LY ~,
>

/3 ThA o B ofm -t o e rt O T t

2050H ¥ TF Hfd a | §9fa oz g (a152) S°1 & g 87 8085 YaH-HUIYF &
IS YR & WA 5 /Y= W A uw o o) sem et (AR $E @) @ ofes B
7 gifga Fe B1 wrgl sig A @ Wia TEl 2070H 3R 2071H # @99 foR st 2)

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.

e s g R @ fre faga-am siew wem gr stfivertda e mn R
K(s+13)
s(s+3)(s+7)
(i) R-H W9eve % Y41 g0 @3 % wied ¥g K ¥ AHI 6 IRE H e Hifg|
(i) K=1 % foaq st fifir f sde @ F stfenafe e & wh 568 &1 e
O 0-5 | AT} A1 T

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

Gls) =

K(s+13)

a7 e

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

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

o R Tl 8 % dF T FF-Fen I U FE e ) G 96 B 1-0 pou. Wi
¥ @ § ) Afteran wiitw, R IR A g, 3R F S o IR F T wmERa e @ R,
& WH F9: 175 p.u., 04 p.u. ¥ 1-25 p.u. B Fifasw wamnem (Feafen) so 5 9@
W Hifsm)

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 125 p.u. respectively. Find the critical clearing angle.

10

10

10

20
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(b) () U fenu ASK T % ON-OFF Wi wam 1 wfifere, forea fg 1 (aferewn H,)
A FEM % TF DC ®R % oA ik fug 0 (fehea H,y) S # 918 o d%a 7
WA B4 A yefifa wxa R) 9m oif frg 0 it 1 wum vl @ afw AR E
¥ A W 3R o2y 9 el wge 1iREA A W (AWGN) ¥ sra-e B
W1 #1 39 ASK @ ¥ o femmgy 6 3R & sivga s e 4t

A 1 L
P, =Q[E},T‘|%TQ{(1)£—J2—_1[I:€ 2 gy

(i) T T, T () Thext i fava-fefe e (VCO) 3% Fa-s= &9 (PLL)
<fifo) o % o few § ogugw @%@ @ weR wRwfa fen s @ fe
s(t) = A, cosRnf t +kp, - m(f)], ST&l k, el Haeefier @ i fenurd g 1 % g
T HHRA W WM +1 qwl fenurh fg 0 ¥ fw -1 ®1 veo fif
r{t) = A, sinRnf.t+0(t)] &1 s feex & Frfa =1 59 3@ Hife, 98 wFe fF
e 2f, wgfa o Aighma @ # o Fa @1 wehfa Fifw B o § wor-a=
% AN qrre feeet @1 e, s1e w3a mit) % wger g R, siel o) =0 ¥ = @@=
NG I 3193 IR 1 TR0 I

i) 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 62. Show that
the average probability of error for this ASK system is

A 1 g2
P = —t here aé— e o lzdu
? o[%} where Q) & —— i i

(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(f)], 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(f) = A, sin [2nft +6/(1)].
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(t) = 0. [llustrate your answer with a neat sketch. 10

(c) 8255 FRHHT (Vumeer) Wkl iys & Frm wes #1 wey (Bie) w1 #7 P v %
TAF AN F HEd I G0 Hife |

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/S 12



T.

(a) & TR 3 o qegel st wem e R

(b)

(c)

Cls) _ 16

Rls) (s?+1-6s+16)
Fem @ | 0-8 WA U H wEwEEwA §1 [ R K, i gew ® 3@ Fif
R 3 et (W) Fram % forg e i Feam 3 v g aon fan w@m g afs e,
I g, Hfewad I8Te o wrEl-gm 3R A ge Hifw
The overall transfer function of a control system is given by

Cls) _ 16

R(s) _{32+1-65+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.

% gYfua @ 3 e f werd ¥ v v aifen T oeRe (Zresm) #i
Trnfafy & fagra =1 avia fifsg) A From @ 98 w@ o aifta forgmes aeEns 9§ e
?7 919 9% TH AC ¥g § 991 71, 79 T8 Tt urees 1 fla fawa fuifa Fifm)

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.

T 9§ (3da) Widem |ra wife, fee fia swaa agfos == S % w9 ¥ Asfaa e
mn @, T fag fftew &9 (={sy, 5, .., gy} @ f@ M & fmdh wifveand

K-1
P(S=s¢)=p;; k=0,1,2 ., K-181 ®d Y p, =1 #7F1 % st d3em fawa &
k=0

IH W g I g wiferdm 9 | @daa ) weifa e F @ @a 1 eee-am
(Tt H() fr= o @ afem

0< H({) <log, K
W&l K, 9id =9H % fug i gen ) vefifa s 2|

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

discrete random variable S taking on symbols from a fixed alphabet

€ ={sqg, S, ..., Sk_1} with probabilities P(S=s;)=py; k=012 .., K-1
K-1

Further Py =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
0< H({) <log, K

where K represents the number of symbols of the source alphabet.

20

20

10
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8. (@) () U wfidaa@a S, W@ 0-3, 025, 0-15, 012, 0-1 3R 0-08 & ¥, 6 HIA
o 3eq9 Fa1 81 9 Ha F AGgEH (4-ary) T F2 Fuifa Fifg) @ T8 52 6
Hred vee oS, Ihd-A19 (T2 SR S 1 oM 9 i)

(i) T (7, 4) Waw =t T2 w1 IRH AR A= Rm o R

0 O

akl® 1 10 e

A CEreen BB

£ 0 170 0:01

\"_JL‘,J
P I

(1) 9 %2 1 gudl A9 JA=E H T Hifg)
2) fEmufrGa-HT =0.
(3) & %2 % for meft welt g a1 w1 Fwiifa hif)

(4) & B2 H Fram g wm A

(i) F= fm R R=1, TRy @l K =4 % Gaeqd (FaegeFd) §2 6 feded &l
wafdfd a1 ¥ | €N 9 u = 1011 §N I0a Feass o fria Fuffa i)

ne-2

(i) A memoryless source S emits 6 message symbols with probabilities 0-3,
025, 015, 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/S 14




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

(1) Determine a parity check matrix H for this code.
(2) Show that G-H” =0.

(3) Determine all right code words of the dual code.
(4) Find the minimum distance of the dual code.

(iii) 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

Flip-flop

[ ]

OQOutput
\-—)p
)

() (i) @ﬁﬁmm%mﬁaaﬁaﬁ@ﬁa@m(ﬁqqﬁq)ﬁnwm(ﬁm

wife) =1 =aRE FY | T 73 H fagd-um Faw wen e R

G(s)H(s) = =0
s(0-5s+1)(0-08s+1)
|re @ F1ge 3R e == fFufon fifs
(1) <fedr dm
(2) hen g
(3) wnfiea
(i) forga-ume i wem
GEH(S = ——

s(s+1)(0-1s+1)

% e 912 sw sy o wfelr K % w5 fafon fifse afs—
(1) @fsardm 15 dB &;
(2) N dm 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

G(s)H(s) = s(0-5s+1)(0-08s+1)

Draw the Bode plot and determine the following :

(1) The gain-margin

(2) The phase margin

(3) The stability 10

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

HE= ep s

so that—
(1) the gain margin is 15 dB;
(2) the phase margin is 60°. 10

(c) UF Wit 3 qitay 1 @ wfeenn e N e R

e 1 2 3 4 5
e
1 0-6 0-1 0 02 0
2 01 05 0 0 0
3 0 0 0-5 0 0
4 0-2 0 0 04 0
5 0 0 0 0 02
TEH AT JAAN SR VW g |
The primitive impedance matrix of a power system network is given below :
e 1 2 3 4 5
€
1 06 01 0 02 0
2 01 05 -0 0 0
3 0 0 0-5 0 0
4 0-2 0 0 0-4 0
5 0 0 0 0 -
Find its primitive admittance matrix. 10
* %k Kk
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