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ELECTRICAL ENGINEERING (PAPER-II)

‘rTime 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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EUs—A / SECTION—A

1. (@) TUs [AHIS 9F 1 Gl I A0 BeH G[S)H[s)=( K(S{“Ls]g) 2 9 g9 forguy & fode
&5~ IS —
(s-31) Torg W A K = =/ =1 Fufor fifvm)

The open-loop transfer function of a feedback system i1s given by

G(s)H(s) = Rgrrey . Determine the gain K at the break-in point of the root
(s-1is-2)

locus of the system. 10
(b) 8085 Gewu-guTEE (WgshidEw) % Ffafga feso fEm # afig = ifv

(i} HLT

) EI

(i) DI

(iv)] RIM

Explain briefly the following control instructions of 8085 microprocessor :

(ij HLT

(i) EI

(iii) DI

(iv) RIM 10

(c) Tl wmTiim (@qﬁeﬁ)ﬁmw(aﬂwm it 1 T S 87 T s o fog
aReRHE Tig 3 fapid & w9 1§ afveaftn fafeg) o fsfa wrd, R womd e 2 3, 9
% el & TN+ |y 9f41 T R, e 100 MN/m 2 =1 wiiee (29) a2 <

=1 FITEIAl 6 200 GN/m? 81 &E 78 wfwel o %ror fgh wrdt ¥ wfdg § yies
qfterd F=1 g ?

Why are strain gauges made with high value of gauge factor (G ) ? 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/m?“ 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) TH T A T S, o g akme 0450 pou. B, 1-0 pou. of R ¥ g0 s 59 @
I91 g B ST I oy (i) dieedt 120 pou. W T R e s w9 ) Stes
1:0 p.u. 3138 93 ¥ fRR @w A s @i R

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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For a linear block code Cp (@, 2) over GF(3), the generator matrix (G} 1s given by

10 2 1
120 2

(r =

() Determine all right code words for this code.

() How many errors can this code correct?

10
2. (a) TF R PAHSY 0 F 56 wg Il omEma (wSe) dem & 9eTH LAl 7, S &
for 3 Tt T R) A G U SR B Gle) = & 8| o & a9g x =
(s +1)(s+49)(s +a)
WM 1-0471 8 81 K 3R a % 7 =1 fulo i)
fﬂ._ }/”“‘*. =
/ \ // \g f \“\‘
- o M
/ J H“‘t. ff H“t. ,ffrf
0 S 4 f
499 (Th-g)
The unit step response of a unity feedback system exhibits sustained
oscillations as shown in the figure below. The open-loop transfer function of
the system is G{s) = . . The time x in the figure is 1:0471 second.
(s+1)(s+4)(s+a)
Determine the values of X and a.
~=y /N 7\
/ 1‘\ / \\ A
T AP PRS- U W \
SN
/ \ A
0 2 < &
fime (second) 20
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) TH 3-%, 3-9R e H@ T AR F for A-aremrd fafy gr v W w0 we NG
smre 3R firg Fifvm f s =1 Ife T

cCOSh =

1

2
143 22
\ [Pl""PQJ
21 &, el B 3fw p, Fww: S 1 wd Sfenndt 2 g0 Ewis T Wil ©

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

cos¢ =

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

(c) (i 8085 T&H-HHTEH (m)ﬁﬁfﬁﬁﬁﬁéﬁmﬂWW|ﬁﬁﬁw-ﬁ
gt 16-fae onens & 87

(i) 8085 TEH-UHIRE (HTSHTEER) H ATad qar (Vghe) faaied (ded) i ITGT IS
afza =arem il

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

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

3. (@) & F-uladuen (afifeR) w1 ahg-aeae sAfvenafes 9@

4

o fon T R, SR R, F-iue 1 ged aHH, T, W Ay @ #R Ry Wi a6wH, T
o widy & 9 B @1 99 4000 K ® 3R F-FRAUE w1 —100 °C A9HH W HAY
200 kQ 2, & 400 °C d9WA | Wiy =1 AF frewrferg) M1 giadel & AF @1 gua
R ol wifem sk TR §9EF (3TRe do Do) FH HAF A9HM & WE & fore wm
fopa ST, @) SR wehfa A AT W e Fo Lo F TG 1 AT F1 EM?

The resistance-temperature characteristic of a thermistor is given by

i

where R, is the resistance of the thermistor at reference temperature, Ty and
R, is the resistance at the measured temperature, T. lf the value of p1s 4000 K
and the resistance of the thermistor is 200 kQ at —100 °C, find the value of
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resistance at 400 °C. Also find the ratio of two resistances. If platinum
Tesistance temperature detector (RTD) is used over the same temperature

range, then what will be the ratio of RTD resistances on the above-referred two
temperatures? 20

(b) 4 fewm T R 1w SRENTEAEIEERCR S e g 1, F5l 7 ) sma s
25 MVA, 11 kV % au1 wrgparfins (He7t=m2) wfaam 159, 2 gfionfis (TFA%I) 3R ws
RIESIC A S I B F H99A wme) o5 MVA, 11/66 kV 3R 25 Mva,

66/11 kV, ¥8% 10% &R 9fima ¥ @ RIS #1 a7 qfagra 05 MVA, 66 kV ¥
3R | 10%%|aarhaéaaqwﬁ(zfﬁmﬂ)www% 3-%F = (Fe2) A W 2, a)
X 0-8 ST Wi 1o 3R 10-6 kV %l Zfiaat Seeqm © 15 MW it o9 @ %) 9fs,

nﬁaaﬂta‘mﬁmaﬁﬁmmmﬁwﬁl
7 iy
i ‘ e
Ofgg = 2513
) ) %t_ .
25 MVA 25 MVA
11/66 kV 66/11 kV

Iy 5.
Generator . — Moto
C o Line E r‘("ﬁ""
i i
25 MVA 25 MVA
11/66 kV 66/11 kV 20

(c/ (i) 8085 gen-Taii (ﬂﬁaﬂﬁﬁm)%%n@ﬁm%ﬁgq,shﬁmﬁ%am N
(1) WSOdesﬁﬁﬁﬂm(ﬁs)aﬂwwsgﬂmﬁsﬂcﬁw
(2) 30H % ¥ 39H ¥ ey
(3) W 1 W IR wehiiq o

(i} ﬁilmmﬁhﬁﬁammm%‘rﬁm

n
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(i) For 8085 microprocessor, write a

program to do the following :
H in register B and 39H in register C

1) Load the number 30
2) Subtract 39H from 30H

(3) Display the answer at Port 1
(i) Find the output displayed at Port 1. 10

MVA, 220 kV e % UROTRE (SHER) Wl OISR T IRy
B e ST (3EC2) 1 &) GRonfEE g Ui, qui-sR °r F 5% T T
gwmdmmﬁaﬁwm% 530, T W =Bk H T 8, 16 reded & TF TH
Srezal @1 Ruton it sEifea () 9@ 2500 pF as

(i) T 100

ed by it? Discuss its

working principle.

(i) A circuit breaker interrupts th
transformer at 220 kV. The magnetizing curren
of the full-load current. Determine the maximum voltage which may

he gap of the breaker when the magnetizing current is
39, of its peak value. The stray capacitance is 2500 WF
20

e magnetizing current of a 100 MVA
¢ of the transformer is 5%

appear across t

interrupted at S
and the inductance is 30 H.

i) @dﬁﬂﬁ??mﬁmﬁﬁawaﬂimaamﬁmﬁml

(i) ﬁﬁﬂ@ﬁ%ﬂawqmﬁqmaﬁﬁﬁgﬁ?mﬁmﬁﬁﬁwmwml

(iit) ﬁfﬁﬂﬁﬁaaﬁldﬁ@aﬁaﬁHTgﬂ&Wﬁ%ﬁaﬂammﬁmﬂ@ﬁm

(iv) ASKﬁRQAMnTgwaa;ﬂﬁﬁazﬁa@awaﬁ@amaﬁml

(v) M-axy?lldqﬁﬁqa‘éﬁ»‘cﬁtﬁﬁmﬁh«iﬁ%aéw%%Q%Eﬁaﬂammﬁmﬂﬂﬁﬁm

Wﬁmﬂﬁn%ﬁmﬁmﬁaﬁ@am#aﬁa@ﬁﬁmm%ﬁw

ency and bandwidth efficiency of a digital

(b)

(vy
() Explain the power effici

modulation scheme.
for a given bandwidth efficiency for a

iy Comment on the power efficiency

sood modulation scheme.

(iiij Comment on the bandwidth efficiency for a given power efficiency for a

good modulation scheme.

(iv) Compare the bandwidth efficiency of ASK and QAM modulation

technigques.
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(v) Comment on the bandwidth efficiency of M-ary orthogonal signalling
scheme for large M.

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

(c) TH Goashlicts e, Torer wfasma 120 p.u. 8, 9ROt (grawidd) it o o, e
FA JAEE 060 p.u. &, % TR Th 3F~ o0 9K (| V| = 1-0 p.u.) A 91 ¥ | 9= 1 3=
R dicedl 1-20 p.u. ? 3R 39F Sled RUF H=4 MW s/MVA & a0y 3 "33

A=A 1 g HH eieg ) 93 (Rew) $i smgfa 50 Hz 21 afe SR s sifteran wilte
HHT % 80% YR YU MW g, A1 Wbl qremi vl Amafd &1 TuEn shifsie

A synchronous generator of reactance 120 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 assummed

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

ETUs—B / SECTION—B

5. (a) T {Raw a3 Fi TR A= A o) = elult) + e tu@) 81 99 38 a3 =1 Fw e 3 u()
7, 9 93 & T 1 99 Aenfe ) 99 = wRy 9 9y 1m sfifsg

The unit impulse response of a linear system is given by c{t) = e‘uft) + e ' u(t).

When the same system is subjected to an input of e‘3tu[t), determine the
output of the system. Assume that the system is initially relaxed. 10

(b) Tk TG AG I T AB H Tk FATed UG A1 IS B S BC § 140 Q &1 s
gfaly R, @ 3R Y& CD 4 s 3nRfves wfoiy R, = 208 Q & WY THHR F0 § G
C, =0-5pF (BM-Ugd) 1 81 1 DA H gre-Ued gaifd Cy =150x107° uF 31 af
g & B A 3R C & 9 50 Hz a.c. &1 dicedl Wid &1 &, a1 g &1 Th =5 YRYY
AN FA15C 3R AY F FJeH h! T %l FAR HINT, @ T 5 g=el G, 1 a1 G Dl
(8) =R 7O <RIFSTE

An 1nsulating 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 C, of 0:5 uF

(loss-free). The arm DA has a loss-free capacitor Cy of 150 x107° ul. 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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(c) Tare % gur &9 @ yEuihd (113788) <3d a0 TF FaEidd & St (THAal) R The
AT A I 48 % forw AW gy, wAfE de-%e afiery ofoy 3w g | st 'l
TeTElaa & SFHT IRk X, X, a9 X, IR & & 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

Xqg such that X; = X, >> X,. 10

(d) TE 220 kV @3 # ufoy fordes I @ftdafa o +1 wfoema AR aia w79 8 Q du
0-025 uF 2l @& 600 Q =1 Yoty ufgy fa=0eF & Tus! (Fi<deH) % IR-IN I 2|
fFrafeRaa & 9 3@ il

(i) STHiteh A IR
(i) ITAAf<d TIeH i AGRN
fiii) fA0Y =1 itk TH, S &3fors (=) <eH 18l ¢

fiv) iRy o1 98 7F R fav saufa Sem 6t smafy, wigfos Sieq gt i gh-S
Rl

In a 220 kV system, the reactance and capacitance up to the location of circuit
breaker is 8 Q and 0025 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) () GF(g) ¥ & (F8) Cln, k), S 3mwR M &, & fog tfim as< e fafay, st ¢ amw
! GE X Th |

(i) GF(2) T BhF 913~ T ol ITINT Fleh AT e i HEAT HITNTT |
(i) St= HIRTE 5 n-TRER B2 (n 5 Rmm am =+ fow) smeel e & @ =&

(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).

(iti) Check whether n-repetition code (for odd value of n) is perfect code or not. 10
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6. (o ﬁﬁ?ﬁﬂﬁ?ﬂ@ﬂﬂﬂ%-ﬁ@%ﬁﬁﬁﬁﬂﬁéﬁamm@ﬁamaqaw-mr
(@—W)Wm%;ﬁaﬁﬁﬁm@ﬁﬂwwsﬂqﬁwﬁm| u 93 1 fem
ﬂ?ﬂyﬁﬁﬂl%l

s—1 1
u
* s+1 )'5—1 o

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
Yy is the output.

s—1 1
PSS ] i P Y I 20
(b) () Fid THE FEI & oy =7 87
(if) FHIA A IWE A §T UE 250 km, 3-%W, 50 Hz T ©1E, S T
AGRTT WR A 132 kV 9 0-8 9= TR O T 25 MVA R W @ R, %
Y0 Ay o deedl R Aeed FgE w1 wam T FIRE) e e 3 e B gae
I T TYa 8| 9o o 909 0-11 Q/km 3R 38 I =9 16 om 2| &@
(efihg) =t F1og g ikt
(i) What are the advantages of per unit representation?
() 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 011 Q/km and its effective diameter is 16 em. Neglect leakance. 20
(c) () 8085 GH-THYT (HEHIMER) & T Tam ¥ F=fefag e &
Opcode Operand
MVI B, 91H
MVI C, A8BH
MOV A, B
ORA C
OuT Port 1
HLT

Yedsh a1 %l ARSAT I §C Port 1 1 frfn Fgff Hiftn)
(i) = fe¢ TT 8085 GEI-THIRE (MEHINEW) F TH T

Label Opcode Operand
Loop : MVI B, 64H
NOP
DCR B
JNZ Loop
< T 9Te1 % = =l g 37a i)

URC-B-ELTE/43 9 [ P.T.O.
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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 :
OuUT 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 MV] B, 64H
NOP
DCR B
JNZ Loop
find the number of times the loop will be executed. 10

7. (@) TF GF AN@ F GEEd d 1% AR dfwaa fewifee grwi (Tee e So fo) &
wd-Rygia ol 3aF afraen 6 saren v wufis Free H ITeE PR B g
Tha 41 IR A Tga It & @ S 27 T flo Ho Ao F A Ul T I H A
[yitepd

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. 20
(b) (i) R AR (IS %) frciunr @ a1 SRl ITH Bl 87 TR WAT8 eI ] STEveha
| =T Fifv |

(i) MR SaTe favdmon 3 au JSvEAT IR, Yy, F FAM & HEE! Sl SAEdl Hifs(y|
(i) T Wi oF § 2 S G § iR Wi o FRwrEdl 9 W 9O FH W A =150 MW
qul P, =275 MW 1 B 0% &—
B;, =0-10x107% MW
B, =-0-10x107% Mw!
B,, =0:-13x107% MW !

49 % F@ M H 1 MW agH W & 200 whi & H sifafis avm smeft | @99 1 % fog
que TUE 1 A T ok g9 1 F Felm @ 1 MW el & fere ufq == i
GINCERIGECAIE 1Y

() 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,

URC-B-ELTE/43 10



https://prepp.in/

www.prepp.in

prepp

Your Personal Exams Guide

(i) A power systemn 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"!
By, =-0-10x10"° MW™!
322 =013 XIO_'Q MW-I

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) = T3 | Wi Sgan fad=n v (Qm Yead) # s e v, () e 6 o 2
v;(t) H W TER dEIRE BRn s R oy fofn W oSuresfle el areeen dees

Vo (f) = 2sin(wt +45°) 92 W €1 IR © =1 rad/sec |, a1 F&w Swzar v, (1) 1 79 71
<hifsT |

10
F e WAV AVAVA L
§ 20 T

A1) l Uﬂifl

05 F
v 1"

o

A sinusoidal voltage v, (f) is applied to the lag network shown in the figure
below. v;(f) is adjusted to produce a sinusocidal steady-state output voltage
U, (f) = 2sin(wt +45°) volts. If w =1 rad/sec, determine the input voltage v; (7).

4 €2

1 " G

é 2 €
4 () 7 (1)

‘ —_={5 P i
Y 4 10

8. (a) UH TR FHIW T F GoAl T JRI e G H(S) = e T°Gy(9) ¥, & G (s) T AeH
T (W) 99 @) 36 gl I STV Hel &%) Wi | uien sterE e R § fm mn g

M w=2-8 rad/sec W O dB 139 &1 UR A1 81 Ife T3 F1 &= A1 ~12.17° 9, 4t
YT A1 T °F Ay $ifs

dB
A

-20dB/D

40dBE---

—40dB/D
A

rd ' }
110 rad/sec

-60dB/D

URC-B-ELTE/43 11 [ P.T.O.
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The open-loop transfer function of a unity feedback system is given by
G{s)H(s) = e 1S G, (s), where G,(s) is a minimum phase system. The approximate

Bode magnitude plot of the open-loop transfer function, which is shown in the
fisure below, crosses the O dB line at w =2- 8 rad/sec. If the phase margin of
the system is —12-17° determine the transportation lag T.

dl3
A

1 dB

b— = — a4+ 4 = v

—20dB/D
;ﬂ

30 dB/D
A

>
rad/sec

—60dB/D

1
0-05

20

b) () GFR) ® @ (Fffa) g5 p(x) = x° + x +1 v e g w@n agwe =1 sw@m
b GF(8) $les s8]

(i) EN gEa o % T 3Teqaq S5 wid i)
(iii) n =15 =T F BCH %2 (F8) Frerifery, St #H-8-%1 T 19 Hl Tel L Heh |

(i) Consider the primitive polynomial p{x) = x° + x+1 over GF(2). Construct
GF(8) field using the given primitive polynomial.

(ii) Find the minimal polynomial for the primitive element o.

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

(c) Faa +1 Ao w1 By 27 Avfise Fit b Rftef @@ @ 2 7 gueh 9 (i)

FMEB?

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

its limitations?

URC-B-ELTE/43
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