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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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1.

(@)

(b)

()

(@)

@us—A / SECTION—A

o o o s iaw 0 famn ¥ @E v sfen (W) o) F1 wuE-am wm
0-8 ®| 3l c(t) § Aftrhaw farege 7 AT :

K S
u(d) (s+1)(s+2) >elt)

The figure shows a unity feedback system. The steady-state value of the
unit step response c(t) is 0-8. Determine the maximum overshoot in the
response c(t) :

K
u(t) (s+1)(s+2)

> c(t)

T 9R9y foRis #2500 A, 1500 MVA, 33 kV, 3 sec, 3-%dl, 3iaa ahuy fariemes
1 ate Ruifa e mn 21 sweht Puifa gmr aw, frism aw, @@ o @ wg-aa
(umr) 3@ AR

A circuit breaker is rated as 2500 A, 1500 MVA, 33 kV, 3 sec, 3-phase, oil
circuit breaker. Determine its rated normal current, breaking current, making
current and short-time rating (current).

Th 49 Gehd, Foraehl S8-=1eT 15 kHz R, 1 dio o THo &1 3T X §Y Aifeheh sl B
1024 w0 (levels) % HIY THEWH Hiend Td F-3nurt e 79 <o) =am sl =
(afrm drafem ) fauffa fife) aft arafas gfeemm <, =@a € @ 20% =@ &, @
A A foe R g Fifv

An audio signal, whose bandwidth is 15 kHz, is to be digitized using PCM.
Uniform quantization with 1024 levels and binary encoding are assumed.
Determine the minimum sampling rate. If the actual sampling rate is 20%
excess of the minimum rate, determine the minimum permissible bit rate.

8085 g&R-T@TYE (ArgshiieeR) & Fr=fafaa @i Fewt i wftm samen Hifvse .
() ANA M

(i) XRA M

(iii) CMC

(iv) STC

(v) RRC
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Briefly explain the following logical instructions of 8085 microprocessor :

() ANA M
(i) XRA M
(iii) CMC
(iv) STC
(y) RRC

(e) TH Bi-wa (M-%¥) 400 km Tl GO 1A H, TER (FEFE) F 5 m Y AA Th
GoaTg By % Pl F U W W@ T ¥ | TAF 96 F1 AW 3 cm 81§ 400 km W

Areteh ! gfd e arftar 6 o Hifs)

In a three-phase 400 km long transmission line, the conductors are spaced at
the corners of an equilateral triangle of side 5 m. The diameter of each
conductor is 3 cm. Calculate the capacitance per phase of the 400 km long

conductor.

2. (a) T AT G w1 @S R@ o & gt )
() % Pl e farguy (¥ awd) F1 @i S Ee)

(i) s=0W K & 9+ 1 &7

(iii) S3-T9 TRIE & feY K 1 98 Fq15¢ )

R(s)

The block diagram of a feedback system is shown in the figure.

(i) Sketch the complete root locus of the system.

(i) What is the value of K at s=07

(i) Find the range of K for closed-loop stability.

R(s)
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(b) WA TH &7 TP W19 & T v A A A1 TS AR@ ST | Fger wie fafag qen

(c)

Qi 3R &2 U J1a FA F e g3 fefen)

Draw the connection diagram of a Schering bridge to measure the capacitance
and dissipation factor. Write the balance equations and derive the formulae for
finding the capacitance and dissipation factor.

4 kHz Se-af3q wff9 d%a # d=ia 0 & Y 1 Wda e aiges s fen mn 2
o fafvdm 3@ wm $—

feeA R = TR A 10 TH

Ue AME = 100 mV

@ W 1 kHz % IG5 Hhd & @1 S 791 S G6d H Aimad sam fuifa St
dTfer waora R 7 8| Afteran Wit 310 i, S 7 o waoran s % i 6
|

A linear delta modulator is designed to transmit speech signal bandlimited to
4 kHz. The specifications are—

sampling rate = 10 times Nyquist rate
step size = 100 mV

The system is tested with 1 kHz sinusoidal signal. Determine the maximum
amplitude of the test signal so that slope overload does not occur. Calculate the
maximum power that can be transmitted without slope overload.

A fow e fom A weffa @ % forg srawen wa frfa el # ffaw) x, ok x, e =
g S T fom & fen mn R1 @3 ft Preofiaan wo deofian sita i

u t -5 [
=90 sy

—

-
x| s-1

Write the state and output equations for the system shown in the figure.
Choose state variables x; and x, as shown in the figure. Check the
controllability and observability of the system :

u ? =S M
s+4 Y

p—

1
x| s-

—
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(b) () U U@ (YgH) B Hage HH o7 8085 YEA-THIE (WEHNATR) TR I94 H IR
areft i STaged wa ST Staged daifRal § 3R wE Y| T&E dEE F s
wd il e

Differentiate between full decoding and partial decoding techniques used
by 8085 microprocessor to decode an address. Give advantages and
disadvantages of each technique. 10

(i) 8085 Y&H-HHIEH (WEHITRE) F Lo To To F¥W # IW@m +@ gu B wn
o "o o TR &1 A0 Wurled R s B, Serewwr wiwa ==t Fif)

Discuss with example how BCD number addition is performed using DAA
instruction of 8085 microprocessor. 10

() T 6600 V, 50 Hz, THd-HR, HH1-Ar=s1ied Fiaa & F=fefad e § .
dlcish I = 1'6 cm
aEE = 5 km
3T=82 & i I8 = 32 cm
=T I giedigsar = 1-5x10'2 Q-m
FaTa® 6l vy e (whRfeE) = 3-8

e o, GeTial Td sreras § sifteman e wfvse v i)

A 6600V, 50 Hz, single-core, lead-sheathed cable has the following data :

Conductor diameter = 16 cm

Length = 5 km

Internal diameter of the sheath = 3:2 cm
Resistivity of insulation = 1-5x10'%2 Q-m
Relative permittivity of insulation = 3-8

Calculate the insulation resistance, capacitance and the maximum electric
stress in the insulation. 10

4. (a) T-nurd wew & WU T FHEE ek @ F2 W AR A, e amem Q) st
Tl &

P =m1+m2 +m3
p3 =m1+m3 +m4
p4 =ml+m2 +m4
W& m; HW 3% W p; WHE SiE 37 ¢
() T F F fog 57 Afda vd anisw st At I Hifsm)
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(i) I' e ot Rt o1 wan @ wehan 7 TRt 3t 1wt e s W @7

(i) AR 10100100 W 3T F2-¥ea B, N I8 WA §C fo6 w=nwr # wwar-fae 3R 6t wh R,
T HEG F2-I158 14 Hif |

Consider a systematic linear block code with binary elements whose parity
check equations are

pl = ml + m2 + m3
p2 = m2 + m3 + m4
pa = ml + m3 + m4
p4 = ml + m2 4 m4
where m; are message digits and p; are parity check digits.

(i) Find the generator matrix and parity check matrix for the code.

() How many errors can this code detect? How many errors can be
corrected?

(i) 1f 10100100 is the received code word, find the corresponding transmitted
code word assuming that single-bit error has been made during
transmission. 20

(b) T GO AR % WEw Frfafed €
A=D=1/5° B=88/75°

(i) S R A dieedr T deear Frama @ Fifse, 3l @ dfed {fR i 132 kv deea
¥ 919 Th 40 MW ¥R I 0-8 vl Wit 0% T W& Fdl 2|

(i) wR < ute @ AiE P g Hifg, 3R R w132 kv Fi Gz @ 30° H
FARR B

A transmission line has the following parameters :
A=D=1/5° B=88/75°

(i) Determine the sending-end voltage and the voltage regulation if the line
supplies a load of 40 MW at 0-8 p.f. lagging with receiving-end voltage
132 kV.

() Find the power and power factor of the load if the voltages at the two ends
are 132 kV and with a phase difference of 30°. 20

(c) 8085 G&A-HHRA (ATHHNAE) i FHYTE (3X=) e ) Fafa 6 am =) sgewi
=rE Hife)

Explain four instructions which are used to control interrupt structure of
8085 microprocessor. 10

SKYC-B-ELTE/8 6



@Uvs—B / SECTION—B

5. (@) T f# uE afawd dome welfa @, @i R, =3 MQ, R, =1MQ, C=1pF 8| V;() @
v, (t) T Fram dieear o frfa dicear #1 9ga 3= oMaftEl W @ SN g @ SH el
&fiordt &l dB ¥ F1d IR -

Ry
NV
‘l‘ =l
Vi(t) Vol(t)
1 v
The figure shows a compensator network, where R} =3 MQ, R, =1 MQ, C=1pF.

V; () and V, (f) are the input voltage and output voltage respectively. Determine
the attenuation in dB provided by this network at very high frequencies :

R,

Vi(t) Vol(t)

10

(b) T wieus fapfa Al (RA ), fae 19 o 2-2 B, I TF AR €id §9@ (9R),
e T qiged, E =205 x10° kN/m? 3, W di=iga e 1 2| € qar@ h
et wd dier FA: 35 cm 3R 0-55 cm ®1 12 kN %1 T 1&g st o s @1 A
gt ot o1 sfifa (ifeer) sfda 100 Q &, @ Rpfa wrdt % wfedia # aieds Freprfer)

A resistive strain gauge, with a gauge factor 2-2, is cemented on a rectangular
steel bar with the elastic modulus, E =205x10% kN/m?. The width and
thickness of the steel bar is 35 cm and 0-55 cm respectively. An axial force of
12 kN is applied. If the nominal resistance of the strain gauge is 100,
determine the change in resistance of the strain gauge. 10

(¢ TF fi-Fel, 50 Hz, 415 V @i 250 kW Ifth, 0-8 T¥=al Witk 0% W Y& il 21
urvdqy SR % G R AEA Wi U 1 0-9 UvEdl e uR TR S aifed #)1 AR
I vy Gt w et # Sl T A, @ anitan g i)

A three-phase, 50 Hz, 415 V supply delivers 250 kW power at power factor of
0-8 lagging. The line power factor is desired to be improved to 09 lagging by

installing shunt capacitors. Calculate the capacitance if they are connected in
delta. 10
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(d) Ta-snurl sre1 + A T MEEE @ (Yo T=go Sfio To) = W 5 fhaifagm wfy I
# foe A durfa forn s R 9 F fo wFa-ud Wit Weem w9 1077 W/Hz ®1
THEH (AM-Hrete) difas Z-3mart Tho wHo o, frmehi stft gl @haa 2 1 MHz R,
= I # fon w0 R fe I, B, =2x1070 J R =mawm sraws de-Hel ww e
fore 3fe wikran Jma Hifsr)

Binary data is transmitted over additive white Gaussian noise (AWGN) channel

at a bit rate of S kilobits/sec. The single-sided power spectral density for the

channel is 1077 W/Hz. Non-coherent orthogonal binary FSK with higher

frequency signalling tone of 1 MHz is used. The bit energy, E, =2x107% 4.

Determine the minimum required bandwidth and average bit error probability. 10
(e) T Fi-wam, A-Y 93 T, 30 MVA, 33/11 kV, fases @t e wfea whonfim <fifsg) afe

I il TWH CT 910 500: 5A Td FF-sll il TWh CT 379 2000: 5A 2, @t ¥ A

(wie2), < ufonfim f Faa g/ N 200% 7% a0 @ ® §, % fow e ar syeeamm

(&feém) @ hifer |

Consider a three-phase, A-Y connected, 30 MVA, 33/11 kV transformer with
differential relay protection. If the CT ratios are 500:5A on the primary side
and 2000:5A on the secondary side, compute the relay current setting for
faults drawing up to 200% of rated transformer current. 10

6. (a) () T URH TR I (SEH) F AP 9% F=faiad €
S 1 : Cy(P,;) =0-008 B} +8 P, +380 (¥R ¥ Hfd wfvan)

S 2 1 Cy(P,n) =0-009 P +7 Py +430 (€S T4d ¥fd wver)

st i dand &
120 MW < P,; <680 MW
60 MW < P, <550 MW

S g T 650 MW 9R i BT 38aW qlis § WeH 6l It B | HER WA g
(BT) &I TG FHA §Y, TS S H1 TEAH & T1d i |

A power system has two generators with the following cost curves :

Generator 1 : C(F,)=0-008 Pg21 +8F; +380 (thousand rupees/hour)

Generator 2 : Cy(Fy3) =0-009 Pg22 +7 Fyp +430 (thousand rupees/hour)

The generator limits are
120 MW < F; <680 MW

60 MW < F , <550 MW

A load demand of 650 MW is supplied by the generators in an optimal
manner. Determine the optimal generation of each generator, neglecting
losses in the transmission network. 10
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(i) T B-aw gea 1 AR o § qwie R, ey seEa Y pou. e o R

1 2 3
o]
jo25 ' —j0-08
jO-15 jO-15

e ) 59 vl Afde, Yig, I ARk

A three-bus network is shown in the figure below, indicating the p.u.
impedance of each element :

1 2 3
o]
j025 —j0-08
JjO-15 JjO-15
Find the bus admittance matrix, Y}, of the network. 10

(b) (i) o TWo To T TWHIMY # Ffga wHl #1 ffaw| 8085 gew-wafea it 37 fUAi & =t
&1 off i FHIfSTg, S o TWo To ST T H I35 I Sl B

Write the steps involved in DMA data transfer. Also describe the functions
of 8085 pins which are used in DMA data transfer. 12

(i) 8085 I TH TANH W1 WA foafay, s o wom osft (FRRR) hit siaaegatt (Fie=w)
%1 Ugdl & Td IAH T Bl 2

Write an 8085 assembly language program to read and complement the
contents of the flag register. 8

(c iAW R 1 98 A F1a v, Fre@ 6 R fam & swfn mn @ sifaea: stemfea @ sy
V; (t) Faw dreea wa ffa v, (t) 9 % SAR-9R deedt 81 L =90 uH, C =120 nF :

R L

vi(t) cC== V(1)

SKYC-B-ELTE/8 9 [P,



Find the value of R so that the system shown in the figure is critically damped.
V; (t) is the input voltage and output V, (t) is the voltage across the capacitance.
L =90puH, C=120nF :

T T T

V;(t) C== V,l1)

! L

10

7. (a) T FEad GiadH da, I @ a<w ydiw-fE my, my, @ my ® FA: 0-9, 0-08 W
0-02 Wikrearett % |y S T 2|

() T T-snurh wedl w=r w1 i 52 fesmea At (‘07 3w ww w ffde Fif,
Foreeht Wit tftreram 1) | ofga F2 @ws, Tfted 319U e e q&a1 1 HifSg |

(i) @G % foe e f§-enurh vom-dvft faear e siftefcia Hifm ik w8 Afsfcia 12
¥ foru sivera g2 @ gra Hifvte) faaia ge % o v srgam @@ eea ferferg)

A discrete memoryless source generates three independent message symbols
m;, m, and ms with probabilities 0-9, 0-08 and 0-02 respectively.

(i) Design a binary variable length Huffman code. (Assign 0’ to the message
with highest probability). Determine the average code length, compression
ratio and coding efficiency.

(i) Design a binary first-order extension code for this source and find the
average code length for the designed code. Determine the compression
ratio and efficiency for the extended code. 20

(b) FhaEe et se-mel Fefteon @ A #7 39 SR 1 ST wd ge gihenan R, widemd
el @ = e F arfvregoil B e AR w6 TEem Afi@en F i smfea i i
YoM 9 SIETEH &5 (SHE) P wEdgds @y

What is the universal relay torque equation? Using this equation, derive the
impedance relay, reactance relay and mho relay characteristics. Also draw the
operating characteristic and indicate clearly the zones of operation and no
operation. 20
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(c) T Thai-shell fadms® ABC, fmam st A fR w R, = o & wefifa fen mn 21 ABw BC
el (FeerE) A wianand T 8 SR 3w W (0415 + j0-25) Q % WK B WfE T
3ifqm R 6l Sieear ¥ wvam § ¥ Al ifm R A Aced 240 v R, @ T S @ 3@
ert o, 3ifem R & ded #, 319 Hifs .

A B C
4 ) !
150 A 150 A

0-6 ¥=Id1 WIfth o1 0-8 T¥=ral Wfh Uk

A single-phase distributor ABC fed at A is shown in the figure below. The
impedances of the sections AB and BC are same and equal to (0-15 + jO-25) Q.
The power factors are lagging with respect to the voltage at the far end. If the
voltage at the far end is 240 V, then determine the supply voltage and its phase
angle with respect to the far end :

A B C
7 ! }
150 A 150 A

0'6 p.f. lagging  0-8 p.f. lagging

- 2 T
(@ TEHG(s)= P T T % WY TF T AN qF wefifa 7 R

(i) G(s) ¥ afawe gt 3@ 15T
(i) G(s)% geft 3@ = I § A §L T 1 S5-I F1a HIAQ)
(i) T F Ay U (AW W) Fa v

G(s) —> C(s)

R(s)

2

The figure shows a unity feedback system with G(s) = A
o= ¥ Y )= e )23

() Sketch the approximate polar plot of G(s).

(i) Determine the closed-loop stability of the system using the pdlar plot
of G(s).

(i) Determine the gain margin of the system.

G(s) > C(s)

R(s) <
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(b) [ TR, % gty A9 1Q & 2 Q §, F i-T9r 389 %Am: 200 mA T 250 mA

(c)

21 3 Uil % " A 20 A T TgM F o @S fran s aren vie 39 i) w aftfa
et (39 eedss UHiedl) 1 gHmR H | Sirer T § 3R R 3R U U@ ufmy § @ e @
s @ 9/ 15 A 98 @ ®1 A1 Wil & qreaent (fEm) 1 3 hifvm)

Two ammeters having resistances of 1 Q and 2 Q respectively give full-scale
deflections with 200 mA and 250 mA respectively. Find the shunt to be
connected with these ammeters to extend their range to 20 A. The range
extended ammeters are connected in parallel and then placed in a circuit in
which a total current of 15 A is flowing. Find the readings of the ammeters.

A fora-3eared ¥z, N YUy @and #He: 1500 MVA & 1000 MVA & 3R 11 kV ®
yeifera 8, 0-7 Q wiaama wfa en archl T Hfae g1 adaig (3etaees) 8| FaadisH
F IWA TAF e[a-3care Fx hil YUY &9 1 Hifg |

Two generating stations having short-circuit capacities of 1500 MVA and
1000 MVA respectively, and operating at 11kV, are linked by an
interconnected cable having a reactance of 0-7 Q per phase. Determine the
short-circuit capacity of each station after interconnection.

* k *

20

10
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