DONNLOADED FROM : WA | ASEXAMPORTAL. COM

prT o = § wa . -
I T =

'\ fagreT DETACHABLE

gﬁﬁgaﬁ 3Trﬁ'l?ruﬁ'rr (wye-9= 1)

ELECTRICAL ENGINEERING (Paper II)

a9 « T 5 HfErere s . 250
Time Affowed © Three Hours ' Aaximum AMarks + 250
wyA-wx 3 fau fafire agea

FOAT WYAT W Twe gn ° gy fremfatim v a0 savegEs ug |
T ATE W R S o wvEl § Huta Eaw e s e ST A e
w1 g 9wl F I 3 2
WA HET 1 #% 5 @hEE E q4r Gnht 3§ Wod @vE # F-9-F UE W g fhee
#r W & 9 g |
W WY /AT & HR S8 " G e |
W] o TOL 9ET AT H To W wien Fiaer geeiE v waw-ae i T 2, el =w
ATEIH Y IR WE-Te-Ie (Rt ufee & qe-us w sl flie e e R
AT =ET | et wraEw o atalen v et wmae # e 9 W S o TR e |
I ATASTF B, T U e & =997 Hifan, g97 g9« e i |
we TE Sfeafgd 9 8, S 991 dEE] TEed 7S ohf § W € |
WA S T AT FATET el St | afg sier el g, o W & gt ) e s
|1E 98 TA% v fomn o w | we-we-weR g i el Sie 5 U O 966 SY e
T H e A T |

QUESTION PAPER SPECIFIC INSTRUCTIONS

IMlease read each of the following instructions carefully before attempting questions.

There are EIGHT questions divided in Two Sections and ponted both in HINDI and
in ENGLISH.

Candidate has to atternpt FTVE quesiions moall.

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

The number of marks carried by a question/part is indicated agamst It

Answers must be written in the medium authorized i 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 authonzed one.

Assume suitable data, if considered necessary, and indicate the same clearly.

[Inless otherwise mentioned, svmbols and notations carry their usual standard meanings.
Attemipts of questions shall be counted in sequential order. Unless struck off, attempl of a
question shall be counted even if attermpted partly, Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck ofT
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ug ‘A’ SECTION ‘A’

Kis-3)s-35) o

1. o1 WIS A GeAd Gs)H(5) = ;
(a) g {51H{5) D) | |
o famg & fom sfafe=sty (3=-w) @ By (3%-3) foe, 3 @ & & 9
Erfae | wmg € wE FRm e o gl wm AR sfases e g R
; % K{z-3)s-5)
For the -1 transfer function G(s}H{8)=——7T"—"—
or the open-loop tr (5} 5) s (s 1 2)
find out the break-away and break-in points, if any, for the root locus. Also specify
whether the gain 14 maximum or minimum al these points. 10
I.(b) 5000 Hz & aiftrmm s ==t ugl #ifim argeT fower @ 2eer qiged T = wAA
w F Foro femng fom o 2 o o TEEE W oW 9 T B M T W T
Fires x(r) = sin(2000z¢) FOET ST E |
Tprier =i
(iy wamer afawfa = % fa fis = weiie s % o =Een e
FE- HTATY
(ify == =0 Al foow-f-Fandiad R .
A delta modulation system is designed to accommodate a bandlimited analog signal
with maximum frequency ot 3000 He, The sampling rate is five times the Wyquist rate.
A signal x(r) = sin{2000mx¢) is applied to this system.
Determine :
(i) the minimum step size required to process the signal without slope overload
- distortion and
(ii}) maximum signal-to-quantization noise ratio of the system. 10
1. (c) (i) =9 o AR @ AviA L B ST 8085 HigwlATEE # HawmE U 7.5
GO A e i L
(i) BOKS TREWEET & Ty sk-amEet @ fawm e & Ao s w0 H
aE & ey Sifan | e gEer 10240 & |
(i} Describe the two ways it which the interrupt RST 7-5 in 8085 MICTO-Processor G
he disabled. : i
(i) Calculate the number of memory chips needed to design Sk-bytes memory for an
BOBS microprocessor. The memory chip size is 1024x1. -
1. {d} (i) e WheRn w oW TR-efiAe iR Sl @ file o © 7
(i) verm e o w o FmE fgaddt aeell B ge o wfetues @8 ard S
(i} Why low reststances are usually constructed as [our-terminal resistances 7 5
(i) How can surface resistivity of insulating material be measured using direcl
deflection method 5
sth-d-elte 2
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rl.{e; 151 o o e A % e = e S e S ol 1 1= = = o ol 2 e s M o 8 e = el

Explain the principle of percentage biased diflerential relay with harmonic restraint. 10

3
2. (a) Afee e uiy dw & o fraen siaem ww RGO = { =
Aifeee dnge ol Anlde Ao w0 Fg diF | dg-wm 99 & el g Fof
T | '
g+3
For a given unstable open loop system whose transfer function 15 Gs}H(s) = e
sketch the Nyguist Contour and Nyquist Plot. Comment on the stability of the closed-loop
systenL 20
2.(b)  ROBS WEHENRTE ¥ UEEA wiEM ST AR et S § |t T Aot B ¢

HE TIE 2LUAT & s Ay §
What 13 the difference betwesn cycle stealing DMA and mlerleaved TDMA m BORS

microprocessor 7 What is meant by block tansfer DMA 7 15
2.(c) o
i -

G ) \,ET 5 Tzﬂﬂv

1000 440 Y 400 200V

X =01 pu X =015 pu

10 kva 10 kA
i P & fow au 49 4 € us-eitg wfomfiag 200 v W10 kvA TREY TR EE T
& | femmn £ ofmy (A, B v C w8 wifd) & wlds wm & Fw pou, 9R TE R AR
fag D = Fw | T F
In a svstem shown m the above fipure, two smgle phase transformers supply a 10 kYA
resistance load at 200 V. Show that the p.u. load 15 the same for each part of the circul (Tike
part A, B and ) and calculate the veltage at point D. L5
3. (a) ¥ ¥
I
—
s T e i ____Ek = 1

P&D, z A

hues | bz 2
FE F= oA, p =200 Z=(005 45 0:02) pu 31 Py+0,= (10 — 06 pu B | TR

mﬂmm—qﬂmaﬂ%mtrmﬁ%—’lzﬂhﬁzﬂ—;g St murEr Ffa |
¥ =¥, =10 pu I FAM @4 & o bus2 § dEES 9) W E0HT R A AT
fermmatar wifs =0 o1 fraioo =ifa |
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In the above figare, ¥, = 1.20%, Z, = (005 + 7 0-02) pu and Py+ ;0 = (1:0+ f0:6) pu: Using
loud flow study iteratively compute F- and P, + 50, Also determine the reactive power that
must be injected to bus 2 to maintain [F; 1= |F; =10 pu. 20

3.(b) T Tl wrfaEs A x, xy @k, wetE, faed w02, 045 #0035
2 o owfds g o 2 W = ol waw & fao smaw foeh =wm = =7 i
e Al @20 gEd S TIET F
A discrele memaoryless source 15 enutting the symbols x,, x, and x; with probabilitics,
respectively, 002 0-45 and 0-35 Constroct aptimal hinary Huffman code for the second

extension of the source and calculate the coding efliciency. 15

3. (c) TH-FAE, 240 V, 20 A, UL WFR TE-991 HiTT Wi w0 % @ R 9 T8 qUE,
frutfes e i v wfs g W w1 1F 91 T 32 pm W 9T SRR | AR
& Tou e T = fraww FifE |
g, d1eT F UYEEAT THEEE § IHsE F AR A O F 08 pf 38T W 670 & gl
qrmrmw'ﬁ’aﬁm‘qﬁmmaﬂﬂmwmqwq Y BT FEAT Feaw & 49
ST W B W A & 7

A single phase, 240V, 20 A, induction type watt-hour meter is working comectly, When
tested at half Joad, rated voltage, and unity power factor, the disc rotates at 32 rpm.
Dotermine (the meter conslant ol the meter,

Then, due to the alteration of the lag adjustment of the meter, the meter reads with 0:7%
error at 0-8 p.f. lagging. What is the new phase angle batwoen the supply voltage and the
pressure coil flux because of this incorrcet lag adjustment 7 15

4.(a) T iR o, T we wE s A gl o v =l oA WO OR E
i FI s (e feemtar we) ¥g At aw e |

Dierive un expression [or the critical clearing angle for a power system consisting of a single
machine supplying o an infinite bus, for a sudden load increment 20

(. aﬁ
4. (k) A FAT AT TS A T S AT i

R{sj 5+ hs4a
Tyl gy Al T W IR |

| T WA A FEA AR

. ) : . . . s a
Consider a  unmity feedback system  having  transfer lunction ) = ;
R(s) s +hstn
Determine the open-loop transfer function and steady state cmvor cocfficicnts. 15

4.(c)  UF TR A, fee swEm w0 owlen F o oo, § Refafee dg o
#: 9 gb H s wieEn (C) wwfew € fw ww wm s wREw ()
ST be W35 0 = skl n‘%@a (R 99 od § afadl wafE (C,) F 9 7R
wy # ufiEd amrirs whmy (R) == %aﬂ—’lﬂmfmr 150 pF =1 Art guifer (0,)
Taftag & | o e F d9 AEE TR R AL 2 uF%ﬁ?ﬂTH'?EIEFTTT;- | T SR T
S0 11z o aﬂ-gl%l ww g s A 63 mm 2 U4 sl Wl s s A
& R WERR TEEE W OSTW 0-15mx008m ¥ HgEd W0, = 0375 ul AT
R,=423 0% | g, 73 Fns ik anlis faemeiem 5@ e | e & T dE
framsear = 8854=10 2 Frm |
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A Schering bridge, used to tesi 8 specimen, has the following bridge arms :

arm ab contains the unknown capacilance (C,) whose loss parl is represented by a
series resistance (1), arm e contains a non-inductive resistance (£;) of 315 £2, arm cel
conlains a variable capacitor (C,) in parallel with a variable non-inductive resistance
(R,) and arm «fq contains a standard capacitor (C) of 150 pF. The supply 15 conncoted
between a and ¢ and the detectar 15 connected between b and 4. The specimen 15 tested
at a frequency of 50 Hz, it is having a thickness of 6-3 mm and it is tested between
electrodes each having a dimension of 015 m = 0-18 m. At balance, C, = 0-375 pF and
R,=423 0. Find the capacitance, dissipation factor and relative permittivity of the
specimen. Given ; Permittivity of free space — B-¥54x10-12 Fim, 15

s ‘B’ SECTION B’
5.(a) U 20MVA, 66KV F HE Xy=10%, X; =20% R X, = 100% W TR T
Freted F TN TIEERR & 9@l & | o et WR & feel =W T R e e Ak
TR B A oy 95 B
i w: (i) foRew § 8@ W agAfen (W) g 9HTA 4
{11) =9 ofigg gy W A T s

A 20 MVA, 6:6 kV generator, with X, = 10%, X;=20% and X, = 100% is connected
through a circuit breaker to a transformer. Tt s operating on no load when a short
circuil occurs between breaker and transformer,

Find (i) sustained short circuit current through breaker.

(1) initial symmetrical rms short circuil current. 10
5. (b} (i) 8085 ATEHEAET # INTR =7 fredl a@fy 9% o= ® et T 7
(i) A § wy-wie-fogz iy = g g7
(i) How long can the INTE pulse stay high in 8085 microprocessor ? 5
(ii} What is a jump-on-reset circuit in a processor ? 5

S.(c)  TeEEmAEE WER Ao § gHue g w5 w8 w0 § whiw sEedt & S
F o o e B T

How a compensating coil can be utilized in reducing connection errors in an electro-
dynamometer type wallmeter ” 10

5.() U g AE & iz Hifm wew H i 6000 He & Wz JiEE & wy wizw R wEn
2 | 30 wEA S TR § 9= 5wy ukEh R mn e B 2000 Hz womE
F2 wm B | ohomweey ey any g feafafe B (o4, 3, -1, 2,4, 7) 3R
TRl {02, 0-1, 0-15, 005, 0-3, 0-2} & ¥ = #1 § | @5 & g 5w ek
#ifam |
An information source is modelled as a bandlimited process with a bandwidth of 6000
Hz. This process is sampled at a rate higher than the Nyquist rate to provide a puard
band of 2000 Hz The resulting samiples takes one of the wvalue in the set {—4, -3,
—1, 2, 4, 7} with corresponding probabilities J0-2, (-1, (-15, 0-05, 0-3, 0-2], Determine
the rate of information of the source. 10
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e gy 5 ; | | Cis)
25 K e =
e | sy 2}
vir) =0 & Tom @ wawws § B Br oswen 1 005 § o=w e arfew
s Tmm u w F fou st s @R (k) W Fif
For vi{f)=0-9:, it is required that the steady stale error should be less than 0-05.
Dretermine the value of gain (£} of proportional controller for the system shown above.
10
6. {a) U HEh( HiE = e e agEe o afifs e e 2
g =100
g=lo1]
g=1111]
(i) 39 T2 F W w2 TR9T T |
(i) 3 == & fom e fas s
(i) 5 Tz g areft gm0 (FE9) a0 & R o e Eth
(iv) H=a1 (F897) smem 10111 & oo weifem smes =0 faaton $ifau |
A convolutional code 1s desenibed by the following penerator sequences :
gy =[1010]
g =10 1]
g =1 1-1]
{i} Construct the encoder circuit corresponding to this code.
{(ii} Draw the state diagram for this code.
(111} Dreaw the trellis diagram for a2 message sequence length of 5 bits.
{1v} Deternune the enceded sequence for the message sequence 10111, 20
f. (1) Ermrar 4
(Walt)
B | soyis e ns e
-I--——} Timeisec)
] 3 10
=fe fawe Ja1 fof o+ Tu o9 7 fom ™ @ Foes w0 fGan wn | sl fas frm
W= E | T R o T JtE of g
(i) smrfes @t (Kp) = 10 % 859 P e
(i) e AR (K, - 2 & 1 e
The error signal as shown above is given to the controller. The initial controller output
1s zera, Draw the output af the controller if 1t is a
{1} P controller with propertional gain (Ky) = 10
{11} I controller with mtegral pain (K;) = 2 15
sth-d-elte | 6
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T fasm e aftn e W F foo seE & R Al wew wee & R w9y vEw @A
a1 TRsft g = oy deew mam o1 B fag $ife f fer ween el g & dada wree

. X =
ﬁﬁﬁﬁﬂﬂﬂ'ﬂ%lﬁ-ﬁ#ﬁl‘t{i FTTE /3 B R
For a certain lageging power factor load, the sending end and receiving end voltages of
a short transmission line of impedance R + ;Y are equal. Prove that ] ratio is +'3 for

maximum power tranamitted over the line under steady state condition. 15

UF [EEEIeE Tied #IE AT 30,000 kWA, 132 kv § Truffa § o gFat 200 =
WIERETToTeRT ey & | Wi & SM9R 9% S9eR SIS =TE1 AA W wieE 10% ¥ |
et -8 9feh s wfifean Uz 20,000 KW A1 12.8 kv & 2fifas 95es di= o B &=
At F effam w gegertis frivs 3fe sem 96l # ) wm Sifte et e )
AL T (i) Wiex ¥ AR (iii) WA T EE Swenl & FYAN w4 1l 1 |

A synchronous gencrator and motor are rated 30,000 kVA, 132 kV, and both have
subtransient reactances of 20%. The linc connecting them has a reactance of 10% on
the base of the machine ratings. The motor is drawing 20,000 KW at 08 power factor
leading and a terminal voltage of 12-8 kV when a symmetrical three phase fault occurs
at the motor terminal, Find the subtransient currents (1) in the generator, (ii) in the

maotor and (i} in the fault by using the internal voltages of the machines. 20
(i) T 4085 A, et sddew s & A e e oW own & 7
MOV sP, 07FFH
PLISH B
CALL Subrouhine
POP B
ADD B
PUSH B
HLT

(ii) W ofife R 8085 ATRiviAET @t fefefaa #9 0 RST 7.5, RST 6-5 3R RST
5.5 F &4 sioE FEeT i wn | oz 3 O waome A v § O T g
aF T walie g 3l iU % st wa aiielEt W s o aeiie e
form T B | AW A TF e 9 e ¥ OFFFFH TErfg o ofie e #

{1y In an 8085 microprocessor, what is the value of stack pointer after the following
program 15 run ?

MOV SF, 07FFH

PUSH B

CALL Subroutine

POP B

AL B

PLISI] B

LILT 5

(i1) Buppose thal an B085 microprocessor has received three interrupt requests o the
following order : R8T 7-5, RST 0-5 and RST 55 If thesc three interrupts are nested,
to what depth does the stack penetrate if all registers within the CPU must be saved 7
Assume that the stack pointer initially points to location FFFFH, L}

7 sth-d-elte
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Tie)  wdil smEfa el & wese F o wee fveewt § e 9t wfaamal & o ke
weTel gl afEeat & s wim | uE ween fawes i 10-kHe, 3dB ¥
=i 3 25 dB & g Temee T T § | I ween Tavens w1 AAaE sgeieg fne
#1 & 7 oufe e v fawEd 86 dR F RIE W T R OA1 tEe YE-aTet IeE
fomg =1 wfie-wx =1 = 2
Explain in detail different types of frequency instabilities that cause difficulties in spectrum
analyzers for display of namow frequency ranges. A spectrum analvzer is designed using a
10-kHz, 3 dB Gher and with a noise Ggure of 23 dB. What i3 the minimum detectable
gignal ol this spectrum analyzer 7 What will be the power-level of the thind-order mlercepl
point, if this spectrum analyeer possesses a dynamic mange of 36 dB 7 15

: ; 5 Cls) _ 3
8. (a) T T 99 F T T B D GG DT
Fifan | wgen ey 75w SR A - (K K, k) O TR © F 95 T O
—4 3 #lL—2 W BN |

GE RGN G L2 e 1

Cisj 3

Rig) (s—2Ns=+s+4)

Find out the state model of the system. Find out the statc fecdbacke gain X = [K) &; K]
such that the closed loop poles will be at —4, -2 and -2, 20

8. (h) fmm 9z & T afirssfer fofan st S e fire @5 99 & fom fiem ey
fa &t | et BoamRl e 11001001 3 Tao mefan s=Et-te e e e
& AR N FETE9E Heeht o faF W |

Write down expression for the sigmal set and draw signal space diagram for coherent
guadri-phase shift keving svatem, For the input binary sequence | [OOI001, skelch inphase

A continuwons syslem has tansfer function

and guadrature components of the modulated guadn-phase shift keving signal, 15
8.(c) (i) T Wl H ame wlywew el mawedr o4 87 us 9w Wall gl DO

e 8y & uEe afme 9 oar e e gy e e owr &) woeme
aferero W 3WA o 0 o8l oF ST T S Ty S W B 7

(i) UF Hiehios wlody 350 O @R W @is 2 9w oy see 20 9 @ =i e
T W A v R | wE ) eEnEE & AERE 2 0s 10 kefem? B | 3R BRI
wledE 350-5 2 BE1 & A W SR W oA ag wiaes | e v

(1) Why temperature compensation 1s nceded in stram gauges 7 A four arm DC

Wheatstone bridge 1s designed using a single active gaoge. How can a dummy gauge
be emploved here to achieve temperature compensation 7 10

{ii) A resistance wire stram gaupe with nominal resistance 350 £3 and gauge factor 2 13
fastened to a steel bar. The modulus of clasticity of steel 15 2-1x10° kgicm®. What 13
the stress applied to the steel bar if strain gauge resistance becomes 350507 5

sth-d-elte g
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