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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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W@us—A / SECTION—A

1. (@) @Fﬁ%mﬂamqmwaiwwG(s)H(s)=(?If§(:—f)2)%l?iﬂ%aaﬁ@a%ﬁE}a
(3%-77) forg W a1 K % 5@ =1 Pufor i)

The open-loop transfer function of a feedback system is given by

G(s)H(s) =(—s%. Determine the gain K at the break-in point of the root

locus of the system. 10
(b) 8085 Yeu-THIRA (ATERINAR) % FraferRaa Frior fFZw 4 fiw =amem A -

(ii HLT

(i) EI

(iii) DI

(iv) RIM

Explain briefly the following control instructions of 8085 microprocessor :

(ij HLT

(i) EI

(iij) DI

(iv) RIM 10

(c) ﬁ%mﬁﬁ(@:ﬁﬁ)ﬁmm(aﬂmm Hftres 1 T smar 37w e % frg
TRad1 Wil 9 gl % w # srfiveafs Rifee) o Rl s, Res v e 2 3, |
T Ee % g9 F st T R, Rl 100 MN/m?2 @1 whea (€9) o w2 e
1 JARYA 0F 200 GN/m? ) @me e sRee % w0 Rk wrdt % vy # whee
R =1 8 ?

Why are strain gauges made with high value of gauge factor (Gf) ? Write the
expression for gauge factor in terms of change in resistance and strain. If a
strain gauge with a gauge factor of 2 is bonded on a steel structure which is
subjected to a stress of 100 MN/m2 and the modulus of elasticity of steel is
200 GN/m?, then what is the percentage change in the value of the strain
gauge resistance due to this applied stress? 10

(d) @ H T 9FE, R g gfimd 0-50 pou. B, 10 p.ou. Aoft i@ F TR o 98 @
IS 330 B W A ey () deedr 120 pou. T T R e s w9 B S
1-0 p.u. ®1 38 9 § TR @ 6t e @ Aefag)

Find the steady-state power limit of a system consisting of a generator with
equivalent reactance 0-50 p.u. connected to an infinite bus through a series
reactance of 1-0 p.u. The terminal voltage of the generator is held at 1-20 p.u.
and the voltage of the infinite bus is 1-0 p.u. 10
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(e) GF(3) W T s @ 72 (FE) C, (4, 2) 1 IqTH AR (G) TR e mn # .

G- {1 0 2 IJ
1202
() g * fmomh 7@ 52 v B PAuife Sfw

(i) ¥ %2 A Tt wafemt gurh s awdt £ 7
For a linear block code Cp (4, 2) over GF(3), the generator matrix (G) is given by

G- [1 0 2 1]

120 2
() Determine all right code words for this code.

(i) How many errors can this code correct? 10

2. (a) TR TR G R R e s (ws) oM w1 vee a3, Sa f 9
o & vl T R A 0 g T SR BeH Gy = o N damm xw

(s+l(s+H(s+a)

AH 1-0471 ¥ }1 K 3R a ¥ 71 #1 Ruko $ifdm

0 2 4
79 (AF-8)

The unit step response of a unity feedback system exhibits sustained
oscillations as shown in the figure below. The open-loop transfer function of

: 4 K
the system is G(s) = e+ AEra)

Determine the values of K and a.

The time x in the figure is 1:0471 second.

Time (second) 20
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() T 3-%9, 3-md§%aaﬁaqéw%mﬁ—aﬁmﬁﬁfﬁmwﬁﬁwmwm
gy 31K g Fifre 6 wR 1 Wit ok

cosd = !

2
==
R +Ph
2 2, sl P, 3 P, s SeAmh 1 @ alenrdt 2 g g wiewat &)

Draw the circuit arrangement for power measurement in a 3-phase, 3-wire
balanced supply and load using two-wattmeter method, and show that the
power factor of the load is given by

1

- i
1+3(———P1_P2) ;
A +P

where P, and P, are powers indicated by Wattmeter 1 and Wattmeter 2,
respectively. 20

© (i sossqm-wm(nﬁaam)ﬁﬁfﬁaﬁhﬁ%mwaaaaﬁﬁmmﬁﬂw-ﬁﬁ
Rt 16-fe wwaré i 87

(i) 8085 GER-TURE (MHHNAR) H s war (LRm) el (@) 6 JGF ]/ME
gita =rem fifvm)

(i) Name various registers in 8085 microprocessor. Which of these registers
are of 16-bit length?

cos¢ =

(i) Explain indirect addressing modes in 8085 microprocessor with suitable
example. 10

3. (@) ThHH-TRRTF (aFfR) w1 wiQy-qrEe sfirenafers T

=
Rp =Rge \T To

TR e T R, Rl R, S-WRAeE w g aH, T, R Wi § ofR Ry Wit qewE, T
T wRAg 21 AR B @ A 4000 K ¥ 3R S-yfdueh 1 -100 °C AWH W il
200 kQ %, /1 400 °C TR R Wy %1 7 Femferg| At wieddt % "W w gua
mlmmmmm(wmoaommm%m%mm
R WY, A SR Gahia A aEE | FRe Ao Ho F ARAET F FFA =1 Em?

The resistance-temperature characteristic of a thermistor is given by
2

where R, is the resistance of the thermistor at reference temperature, To and
Ry is the resistance at the measured temperature, T. If the value of B is 4000 K
and the resistance of the thermistor is 200 kQ at —100 °C, find the value of
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SR W 10% 21 59 Hiex F araesi (fielt) = o auf 3-%w 2 (Pie2) & wiran B,
AR 0-8 g WIfk T 3 10-6 kV 4 2 dieea w15 MW wft e @ 21 wf,

IR 3 A F wrpeors YR 1 7H feerfem
n T;
EIGE] Al
OHE—"—3O
25 MVA 25 MVA
11/66 kv 66/11 kV

has a leakage reactance of 10% on a base of 25 MVA, 66 kV. The motor is
drawing 15 MW at 0-8 power factor leading and a terminal voltage of 10-6 kV
when a symmetrical 3-phase fault occurs at the motor terminals. Find the
subtransient current in the generator, motor and fault.

Tl T’.’
Generator Motor
C ‘/\ ’ gg Line ég ’ : :
25 MVA 25 MvA
11/66 kv 66/11 kv 20

© ) 8ossqm-m(mmﬂm)%ﬁau¢sﬁm%ﬁaq,ahﬁnﬁﬁaa;ﬁﬁz
(1) d@SOHmﬁsnBﬁw(r«ﬁg)aﬂwwngmﬁsﬂcﬁw
(2) 30H # ¥ 39H F yery
(3) 9 1 W I weRfq v

(i) 9 1 ® e frla =1 wm w0 Hif
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(i)

(ii)

()

(@

) ()
(i)
(iii)
(iv)
(v)
(vi)
)

(@)

(iii)

(iv)

For 8085 microprocessor, write a program to do the following :
(1) Load the number 30H in register B and 39H in register C
(2) Subtract 39H from 30H

(3) Display the answer at Port 1

Find the output displayed at Port 1.

aa@wﬁéw%?w%mm—mmﬁmﬁm%?m%w-mzﬁﬁm
i

TH 100 MVA, 220 KV gaa % fonfE (mﬁﬁt)ﬁwmaﬁ@w
mm(m)m%mﬁmﬁaaﬁwm,w-wmaﬁ 5% R 5=
e T R SR WH F 539% wF W A=Rfkd B T |, @ e F i W
¥ IN-IR @ mﬂmmﬁmaﬁﬁmwm@)mzsooww
e 30 H ?)

What is Buchholz relay? Which equipment is protected by it? Discuss its
working principle.

A circuit breaker interrupts the magnetizing current of a 100 MVA
transformer at 220 kV. The magnetizing current of the transformer is 5%
of the full-load current. Determine the maximum voltage which may
appear across the gap of the breaker when the magnetizing current is
interrupted at 53% of its peak value. The stray capacitance is 2500 uF
and the inductance is 30 H.

w i Higed Aw H TRE 8@ i Arefrgy e i =TE HIfT|
aﬁmaamm@mmmﬁmﬁaammﬁmﬁaﬁml
zﬁnﬁwﬁsamaﬁﬁ@aﬁ@ﬁﬁgmmﬁazﬁ@ammﬁmﬁml
ASKa?RQAMﬁgaqmﬂﬁﬁmuawzﬁwwl
M-aryaﬁiﬁﬁﬁlﬁﬁﬁ?ﬂfﬂmﬁ M%ﬁm%mﬂzﬁ@ammﬁmﬁﬁﬁm
Wﬁmm%mﬂﬁswa@h@aw%iﬁa@ﬁﬁmm%ﬁm

Explain the power efficiency and bandwidth efficiency of a digital
modulation scheme.

Comment on the power efficiency for a given bandwidth efficiency for a
good modulation scheme.

Comment on the bandwidth efficiency for a given power efficiency for a
good modulation scheme.

Compare the bandwidth efficiency of ASK and QAM modulation
techniques.
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(v) Comment on the bandwidth efficiency of M-ary orthogonal signalling
scheme for large M.

(vij Write the fundamental tradeoff equation between power and bandwidth
efficiency under which reliable communication is possible. 20

(c) Th gt Stm, e wfeemd 120 pou. 2, aRonfisl (graeidl) it w@ o=, R
FA T 060 p.u. , F TN TH 31 58 9K (| V| = 1-0 p.u.) A g1} 5if A 7=
WR Fieedl 1-20 p.u. ® 3R @ S BR® H=4 MW s/MVA B Sfdg i a3
HIH=A Wl 0 9 ) 7 (Reer) B smaft 50 Hz R) aR st sl sifteaw wite
U F 80% WR W HRW §, Al MHiaeh Aot A gl & 7o iR

A synchronous generator of reactance 1-:20 p.u. is connected to an infinite bus
bar (| V| = 1-0 p.u.) through transformers and a line of total reactance of
0-60 p.u. The generator no-load voltage is 1-20 p.u. and its inertia constant is
H=4 MW s/MVA. The resistance and machine damping may be assumed
negligible. The system frequency is 50 Hz. Calculate the frequency of natural
oscillations if the generator is loaded to 80% of its maximum power limit. 10

@Uis—B / SECTION—B

5. (a) = aw a3 hit 7H8 A= AW cff) = elult) + e tu(t) B 5 5@ 7 = FEw ey
&, @ 93 % Frin =1 9= Fefere) o = wrw 3§ fasia o <ifs

The unit impulse response of a linear system is given by c{f) = e'u(t) + e u(r).
When the same system is subjected to an input of e_atu(t), determine the
output of the system. Assume that the system is initially relaxed. 10

(b) TF A /G A IS AB § TH FAIh w6 H T o1 R 1 ST BC F 140 Q 1 R
gfeliy R, 8 3R s CD & w Pk yfeliy R, = 208 Q F Wi MR A F Huiie
C, =0-5 pF (BE-ed) g1 21 [ DA § gE-ga §afa C; =150x107° pF 1 AR
¥g & B A 3R CF &9 50 Hz a.c. &l dicedl did J31 &, qf Ug 1 Th @es g9y
ARG FIRY AR AY F wged A W i ety FiRE, @ TR S T=E G, ry T TE B
(5) =t TorT T

An insulating material specimen is connected to arm AB of a Schering bridge.
The arm BC has a non-inductive resistance R, of 140 Q and arm CD has a
non-inductive resistance R, of 208 Q in parallel with a capacitor C4 of 0-5 puF
(loss-free). The arm DA has a loss-free capacitor C; of 150x1070 pF. If the

bridge is supplied with 50 Hz a.c. voltage connected between terminals A and
C, then draw a neat circuit diagram of the bridge and derive the balance
condition of the bridge, and calculate the parameters C;, r; of the specimen and
its loss angle (9). 10
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() Tramy fF gar 1 ¥ YEulha (TSE) A 99 TF V@ & el (2fiel) W wa
AE A TS AW ¥ R A gw, el d-e ofdery ooy W um @ wfts @ef
Yerafas % e W X, X, 9 X, 3@ TR § % X, = X, >> X,.

Show that the fault current for a single line to ground fault at the terminals of
an alternator with solidly grounded neutral is more than that for symmetrical
three-phase short circuit. The alternator has sequence reactances X;, X, and
Xo such that X; =X, >> X,. 10

(d T 220 kV @1 i sfuy frdew it s@fufy o & uitE ik e w8 @ q
0.025 pF 21 T 600 Q &1 Widw qigy fo=des % Tl (Flewe¥) F AR-IR TSI B
fr=fafaa ¥ o= 7@ iR :

(i) Spfaes Ae g
(i) STEmiRa A= it @™
(iii) el =1 hifees WM, St afre (gif_wEe) e wd m

(iv) 9y %1 98 9H Rk Ty iR dem 6 smafi, mefes Aem R B w-R
Bt

In a 220 kV system, the reactance and capacitance up to the location of circuit
breaker is 8 Q and 0-025 uF, respectively. A resistance of 600 Q is connected
across the contacts of the circuit breaker. Determine the following :

(i) Natural frequency of oscillation
(i) Frequency of damped oscillation
(iii) Critical value of resistance which will give no transient oscillation

(iv) The value of resistance which will give frequency of damped oscillation,
one-fourth of the natural frequency of oscillation 10

e) (i) GF(g) & T (FE) Cn, k), Faaw mFrR M2, * fou ¥fim a~e am fafag, st ¢ 3w
! g W TF|

(i) GF(@)# 2R 915~ T 1 SN b WMET F2 6t ARAT R
(i) S AT P n-gRER T2 (n F w9 & ) smed 52 & @ )

(i) Write down Hamming bound condition for code C(n, k) of size M in GF(g),
which can correct ¢ errors.

(i) Explain perfect code using Hamming bound condition in GF(2).

(iii) Check whether n-repetition code (for odd value of n) is perfect code or not. 10
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6. (@) ﬁﬁaﬁwﬁqwﬁm-aﬁﬁ%ﬁ@wﬁmﬁﬁﬁﬁmﬁmmﬁlﬁawm-m
(@-W)Wmﬁﬁqlﬁﬂaﬁﬁdﬂwwﬁﬁwmsﬁﬁmﬁml u @ %1 fam
aun y foim &)

sy

S—

u—>
s+

1
—> 51 —>Y

—

Two first-order systems are connected in cascade as shown in the figure below.
Obtain the state-space representation of the system. Also check the

controllability and observability of the system. u is the input to the system and
y is the output.

s-1 1
g 5 | g S ¥

20
(b) () v FEge & am Far §7
@) @ 7 faf 1 I9Em W@ g T 250 km, 3-¥9, 50 Hz =0 &, S Uh
Hgfea MR A 132 kV @1 0-8 YT W% P W 25 MVA Sl R @ &,
S0 STy h dieed 3R dieed Faw w5 w@ I ARG @ T 3 He f T
W W R &1 e = IRRAY 0-11 Q/km iR T IWE =@ 1:6 cm 21 &
(ciF=a) = g A i)
() What are the advantages of per unit representation?
(i) Using the nominal n method, find the sending-end voltage and voltage
regulation of a 250 km, 3-phase, 50 Hz transmission line delivering
25 MVA at 0-8 lagging power factor to a balanced load at 132 kV. The line
conductors are spaced equilaterally 3 m apart. The conductor resistance
is 0-'11 Q/km and its effective diameter is 1-6 cm. Neglect leakance. 20
(c) (i) 8085 YEH-HHME (WEHINAW) F T Tum & Prafafaa fde & -
Opcode Operand
MVI B, 91H
MVI C, A8H
MOV A B
ORA C
ouTt Port 1
HLT

Tedsh A1 <l SATE FA §¢ Port 1 %1 Ffa Ruifa Hifvm)
(i) R g Ty 8085 eH-vERE (WEHNRW) F T Tum

Label Opcode Operand
Loop : MVI B, 64H
NOP
DCR B
JNZ Loop
F fo o % wem H g @ fikw)
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() For an 8085 microprocessor program, the instructions are as follows :

Opcode Operand
MVI B, 91H
MVI C, A8H
MOV A, B
ORA C
ouT Port 1
HLT

Determine the output at Port 1, with the explanation of each statement.

(i) For an 8085 microprocessor program given below

Label Opcode Operand
Loop : MVI B, 64H
NOP
DCR B
JNZ Loop

find the number of times the loop will be executed.

7. (@) TF U% @ H TEEA J TF R Aeae Reiew greR (T@e Ho do o) &
wd-Rgin 3R sa% afaent H e FivT) MUl Frseh fi R gR R wgRE
Tha 1 omafy ¥ wga i = @l T ¥7 Wo o Do Ao F A oI T U R S
faRag)
With the help of a neat diagram, explain the working principle and
characteristics of a linear variable differential transformer (LVDT). Why is the
frequency of excitation in primary winding kept very high as compared to
frequency of the signal detected? Write three advantages and disadvantages of
LVDT also.

(b) () ¥R VAR (e vei) Redwn § F IHeHREr H e §7 R YEE eaE h AEvehdl
= =rE FINm)
(i) R ETE RESu & @ AT AR, Vi F T F $EE] H e Fife)
(iii) T TR 93 § A s G & ol uf F FreEdt §9 90 T W B =150 MW
M P, =275 MW R 1 0% §—
By; =0-10x1072 Mw™!
By, =-0-10x1073 Mw™!
B,, =0-13x1072 Mw™!

T FTA IR A 1 MW sgR | & 200 9 w1 A wfafes @@ et @i 1% forg
U8 ToF F AA Tl ok i 1 F e A 1 MW TR ¥ fag wfa g i
SIUGRICEEAIELY:

() What informations are obtained from load flow analysis? Explain the
necessity of load flow studies.

(i) Explain the advantages of using bus admittance matrix, Yy, in load flow
analysis.
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(iii) A power system has two generating plants and the power is being dispatched
economically with A =150 MW and P, =275 MW. The loss coefficients are

B;; =0-10x1072 Mw!
Bjy =-0-10x1073 Mw™!
By, =0-13x1072 Mw™!
To raise the total load on the system by 1 MW will cost an additional € 200

per hour. Find the penalty factor for Plant 1 and the additional cost per
hour to increase the output of Plant 1 by 1 MW. 20

(c) ﬁﬁaﬁmmﬁwm(énﬁza%)ﬁ@wmﬁwaﬁmui(t)maﬁnéél
v;(t) B T TER TARIRE few S @ afe frfn ® soesie e sEen Siez
Vo (f) = 2sin(wt +45°) A2 TW A1 IR © =1 rad/sec B, A Faw Aozt v, (1) 7 7= 7@
Hifsm)

40

R TR

v;(t) Uo(t)
[ L

A sinusoidal voltage v;(t) is applied to the lag network shown in the figure
below. v;(f) is adjusted to produce a sinusoidal steady-state output voltage
Vo () =2sin(wt +45°) volts. If =1 rad/sec, determine the input voltage v; (0).

4 Q
2Q T

T VWA
vi(t) U,(t)

L T ulr 10

8. (@) THTHEE FIHIM & F GO G JT G Gs)H(s) = e TG (9) ¥, & G (s) T ZTam
TR (HS) 9 ¢ | T @R T A BelA h1 Gl SR qienor e R R § R g,
Sl =2-8 rad/sec W 0 dB ¥ F R Fal §1 IR &1 F1 ¥ 7fF -12.17° |, @
T A T % 9F Pyl i)

N

-20dB/D

40 dB}-----==
—40dB/D

0-05 2 10 rad/sec
-60dB/D
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The open-loop transfer function of a unity feedback system is given by
G(s)H(s) = e s G, (s), where Gj(s) is a minimum phase system. The approximate
Bode magnitude plot of the open-loop transfer function, which is shown in the

figure below, crosses the O dB line at o =2- 8 rad/sec. If the phase margin of
the system is —12-17°, determine the transportation lag T.

dB
A

-20dB/D

40dB}-----==
-40dB/D

0-05 2 110 ;ad/sec
-60dB/D

20

() () GFR) W gt (Rfifa) sgw p(x) = x3 + x+1 &fifm) fo g @1 g =1 swm
H GF(8) Fies FRT|
(i) & gEae o % fere Stewan agae wia HifvT)
(i) n =15 =W B BCH %2 (Fe) Frafere, St #9-3-1 T& A9 & 9 W 65|
(i) Consider the primitive polynomial p(x) = x3 + x +1 over GF(2). Construct
GF(8) field using the given primitive polynomial.
(i) Find the minimal polynomial for the primitive element a.

(iii) Find the BCH code of length n =15, which can correct at least one error. 20

(¢ Ffom 1 Fofeor w1 A 27 Aofiern A fafim faftmf 70 @A 7 oeh dond (i)

FME?

What is grading of cables? What are the different methods of grading? What are

its limitations? 10
* % ok
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