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faar<ad DETACHABLE

TATFIRA SSUHATAT (We=-9= 11)

ELECTRICAL ENGINEERING (Paper II)

qHY : diT g0 3feFad HeF : 250
Time Allowed : Three Hours Maximum Marks : 250
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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 {rom each Section.

The number of marks carried by a question/part 1s indicated against it.

Answers must be written in the medium authorized mm 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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WUsg ‘A’ SECTION ‘A’
_ K(S—?))(S—S) a; %-Q
(s+1)(s+2)

T fog & oo sfafesog (F&-3@) @ fasgg (9-37) f?aﬁaﬁ, afe &g 2, &l A1d
it | @y & wE by fe T 39 famge W Afsy sAfteRaw srEn A € |

1. (a) g1 91 HRW FA4 G(s)H ()

| . K(s—=3)}s-5
For the open-loop transfer function G(s)H(s) = (s = 3)s=2)
(s+1){s+2)
find out the break-away and break-in points, if any, for the root locus. Also specity
whether the gain 1s maximum or minimum at these points. 10

I.(b) 5000 Hz 9 siftreras srgfy aret wgl wifira sew faue ot Seer Aiger o &l qamais
N ¥ v oo e wo @ | AT oK AEfEE @ W 9= YA B 3 O R TH
fawret x(1) = sin(20007x1) TR AT € |

(i) v sfaaria aeda & fom e & garfia &a & fa gEem sravas
EEIRRIIE
(i) 7 &1 sftrran o -g-Fareed R AT

A delta modulation system is designed to accommodate a bandlimited analog signal
with maximum frequency of 5000 Hz. The sampling rate is five times the Nyquist rate.
A signal x(1) =sin(20007¢) is applied to this system.

Determine

(i) the minimum step size required to process the signal without slope overload
distortion and

(i) maximum signal-to-quantization noise ratio of the system. 10
1. (c) (i) =9 T HET @ guiE R e S 8085 ATHAIMIGER H Iaad R.UE.Al. 7-5

&) AYTH g1 1 9T © |

(ii) 8085 FIZEMIEER ¥ fou sk-anzel @1 fooiem = & fog smawas yfa Al
T & uET HifSre | e smar 1024x1 ¥

(i) Describe the two ways in which the interrupt RST 7-5 in 8085 micro-processor can

be disabled. - 5
(ii) Calculate the number of memory chips needed to design 8k-bytes memory for an
8085 microprocessor. The memory chip size 1s 1024x1. 5

L. (d) ) s SRR 9w aR-efe aRRE 6 Wity & e ARl R s @ 7
Gi) weaet gy fafy @ sodm o= fagae ammn @ g8 wiokigsdr & Ardl S
gehdl 2 7

(1) Why low resistances are usually constructed as four-terminal resistances ? S

(ii) How can surface resistivity of insulating material be measured usmg  direct
deflection method ? c.

[~J
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1.(e)  widyrgar srfya sgaeea o & @19 emifae s=)ig & fagea & sgmemn &ifso
Explain the principle of percentage biased difterential relay with harmonic restramt. 10

, . | | -_ 5 § + 3
2. (a) AR g1 W9 A7 & o0 e 330 T 2 G(s)H(s) - T
SLE—
ATZiFaEe Wved 3R AEfFGEe AT0@ & F @iE | dg-91 97 % wTiued W) feei
rforg | |
, . , g | s+ 3
For a given unstable open-loop system whose transfer function 1s G(s)f/{s) = D)
s(§—
sketch the Nyquist Contour and Nyquist Plot. Comment on the stability of the closed-loop
system. | 20

2. (b) 2085 HTZhITER § HTZehel EIfell SL.UA.U 3R Ha.uefad 2.UA.T & &9 F97 3ak & 7
TS TIFRU SL.UH.T & 97 JT § 7
What 1s the difference between cycle stealing DMA and interleaved DMA 1n 8085

microprocessor 7 What 1s meant by block transfer DMA ? 15
2.(c) .
SRy 200
® ®) ©
100:400V 400 : 200V
X =01 pu. X =015 pu
10 kVA 10 kVA
TR T== @ fe@mu 0 99 ¥ g Ush-ed ™ giOmfas 200 V 9 10 kVA TR IR U8 hed
2 | feamu & uftwy (A, B 3R ¢ 9m1 6 wifd) & wche WRT o foIU pu. IR @99 © 3R
fog D W des & AT FHIHT |
In a system shown 1in the above figure, two single phase transformers supply a 10 kVA
resistance load at 200 V. Show that the p.u. load is the same for each part of the circuit (like
part A, B and C) and calculate the voltage at point D. L5
3.(a) V, v,
l
B 8 B P& Q
P& O, Z; 2 O &/a
bus | bus 2

g == A, 1V,=120° 7Z,=(0-:05+,0-02) pu AR Py+,;0,= (1-0 + j0:6) pu T | ¥R
UATe ALHIE R IIAN FRd g0 IREIRSE R WV, HR P+ /O, H TUET HITHY

~

V=1, = 1-0 pu @ FFT @ & 0 bus2 # A@ES GR R @AM 6l S d1ed

formeitar wie o1 oft faerikor Sifso

sth-d-elte
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In the above figure, V, = 1£0°, 7, = (0-:05 + 7 0-02) pu and P, + (), = (1-0 +; 0-6) pu. Using
load tlow study 1teratively compute V, and P; +j0,. Also determine the reactive power that
must be injected to bus 2 to maintaimn |V, = |V,| = 1-0 pu. 20)

3.(b) U fafaww F{%Tf%ﬁ aqrd x, X, AR x, TR, IJHchI ITARATT, AT 0-2, 0-45 IR 0-35
2, ol Ioaioid &< @l © | °91d & fgdd 9aR & fou zuaw fgidhl swam =g @ faaim
o AR IS errar &1 T FK

A discrete memoryless source 1s emitting the symbols x,, x, and x; with probabilities,
respectively, 0-2, 0-45 and 0-35. Construct optimal binary Huffman code for the second

extension of the source and calculate the coding efficiency. 15

3. (c) Ueh-Shet 1, 240 V, 20 A, YU WhR dTe-9eT HICK Heldh &H oK g1 © oo Idehl UK,
fqerifa aeest 3R e wifth T 9 oredT Y 2 A1 25 32 rpm R Hivid Bl @ | HIeR
& fov Hriex e o1 faier fifso
dd, HZX & 99=dl qHEeA # giEdd | Hiex & AT | 0-8 p.f. 987 W —~6-7% &l Tl
uTEdt | 28 Flegel usEdr GHMEEE o RU WG dleds R G &Il YoHE & S
I ET FAT thel R0 F9dT © 7

A single phase, 240 V, 20 A, induction type watt-hour meter 1s working correctly. When
tested at half load, rated voltage, and unity power factor, the disc rotates at 32 rpm.

Determine the meter constant of the meter.
Then, due to the alteration of the lag adjustment of the meter, the meter reads with —6-7%
error at 0-8 p.f. lagging. What is the new phase angle between the supply voltage and the

pressure coil flux because of this incorrect lag adjustment ? 15

4.(2)  TE 91k d# Teeh! Uahel HA 39S WK cgus; c-1q SEIER Ghl AT9fd W @I, &
shifrer v gy (forfesra fFaafin @) 2q sifyeahed o e |

Derive an expression for the critical clearing angle for a power system consisting of a single

machine supplying to an infinitc bus, for a sudden load increment. 20
- ~ r (™, . . 3 Cﬁ(.g) fI : VAT —.
4. (b) AU el dTel 2l 9AIHaYl dF <kl HF = | GAT I 3AROT Ferd AR

R(s) s°+bs+a

T ST FAf¢ TUTeh] &l FTd <hIoT |

. : . . C(s a

Consider a unity feedback system having transfer function (5) = — .
R(s) s +bs+ua

Determine the open-loop transfer function and steady state error coefticients. 15

4.(c) U« A ¥g, fome swan s A & wien & fou fhar wn, # eElated /g 9
g WM b B I ik (C)) A B e # WW 8RS WRRY (1) ©;
HqAT hHe H 315 Q) 1 IRV WY (R3); ‘ﬂ?ﬂ cd B giad] aumA (Cy) & T GHK
=7 @ afEdl srfire wfe)ig (R,) W21 € @R I do W 150 pF @ wEE qurfE (C)
gufedrd 8 |« dT_{ ¢ A ATEE L R AR b AR 4 % A e R | S e
SO 117 &l ATgfd o & T 8 991 I@ehl AIEE 6-3 mm € U4 I8k RIAT A2 & =T
FI W g UHS TGS E ATAH (0-15m x 0-18 m ¢ | H'jf.*ld Ut . =0-315 il A
R,=423 Q) & | 4TiRAT, 17 &Rk iR dmateres fagasfoen T S | 531 @ 7 Adeh
[qR@sitadr = 8-854x10 2 T/m |

sth-d-elte 4
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A Schering bridge, used to test a specimen, has the following bridge arms :

arm ab contains the unknown capacitance (C,) whose loss part is represented by a
series resistance (r), arm bc contains a non-inductive resistance (Ry) of 315 Q, arm cd
contains a variable capacitor (C,) in parallel with a variable non-inductive resistance
(R,) and arm da contains a standard capacitor (C,) of 150 pF. The supply 1s connected
between « and ¢ and the detector is connected between b and d. The specimen is tested
at a frequency of 50 Hz, it is having a thickness of 6:3 mm and 1t 1s tested between
electrodes each having a dimension of 0-15 m x 0-18 m. At balance, C, = 0-375 pF and
R, =423 Q. Find the capacitance, dissipation factor and relative permittivity of the
specimen. Given : Permittivity of free space = 8-854x10~1= F/m. 15

YUs ‘B’ SECTION °B’
5.(a) TF 20 MVA, 6:6kV & @™ X, =10%, X; =20% 3R X,=100% & TR TG
fredes & gRT TERRR ¥ 9 & | 9 S AR & o =@ @1 g a9 faseesd 3R
SR & &= o 999 B © |
TG I (i) fo=oes ¥ B W IAed (FES) &9 URIY U
(i) g IRy 4R & ARFHE AT rms
A 20 MVA, 6:6 kV generator, with X, = 10%, X, =20% and X, = 100% is connected

{
through a circuit breaker to a transformer. It is operating on no load when a short

circuit occurs between breaker and transformer.

Find (i) sustained short circuit current through breaker.
(i1) initial symmetrical rms short circuit current. 10

5. (b) (i) 8085 WIEHIMIGER # INTR Uea forael srafyt d& 3= @ Tl © 7
(i) WReR A sw-siiA-fEe aftay F= g @ 7

(i) How long can the INTR pulse stay high in 8085 microprocessor ? 5

(ii) What is a jump-on-reset circuit in a processor ? >

™ =

5.(c) TR WER & aleHier ¥ d@eed Al @ FW aRA # UldRRl HEell F IwEE
&a ferar ST AT 8 7

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

5.(d) UE gIN A @ a3 d@iftd wen A wifd 6000 Hz e Fgrg & A wige fAn W
2 | =@ UEH 9 AR ® 8 399 ® R ufasfia fen e fww fe 2000 Hz @ e
¥ wer © @ | uRkummeaey e e ae fefafaa @ (-4, -3, 1, 2, 4, 7) 3R
yrireRaTal (0-2, 0-1, 0-15, 0:05, 0-3, 02} & A< & o) € | A HI FIA G AN fHaR
I |

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 guard
band of 2000 Hz. The resulting samples takes one of the value in the set {—4, -3,
_1. 2.4, 7} with corresponding probabilitics {0-2, 0-1, 0-15, 0-05, 0-3, 0-2!. Determine
the rate of information of the source. 10

5 | sth-d-elte
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R{(s) l C(s)
s{s12)

Y() =09 & o0 78 E@s & T R s@en e 005 & ww @A =g |
FW fe@mu U 93 & fou suTiaess Ha=es &1 dfstdd (K) Td i |

For y(f) =0-97, 1t 1s required that the steady state error should be less than 0-05.
Deternmne the value of gain (K) of proportional controller for the system shown above.

10
6. (a) Ueh Hael1d &hig &l AR SAEex a8 aivfq far m@r §
g = [1 0 0]
g =[1 0 1]
gy =1[111]
(i) 38 HIE & A FeA TR FAT |
(ii) 38 Fe & ToU sae == g4 |
(iii) § foe a3 el g1 (Ha9) a5 & fau adw o3 gifse |
(iv) T=41 (H9S) 3TRA 10111 & TdU uAsited stgsed a1 fagfor Hifsg |
A convolutional code i1s described by the following generator sequences :
g =[100
go=[1 O ]
gy = [1 1 1]
(1) Construct the encoder circuit corresponding to this code.
(ii) Draw the state diagram for this code.
(111) Draw the trellis diagram for a message sequence length of 5 bits.
(1v) Determine the encoded scquence for the message sequence 10111. 20
6. (b) Lrror A
(Volt)
3
> Time(sec)
0 2 10

i e Sar {5 e fou fom # fegmn wn @ fagees ot oo | sferes fagsor fofe
I B | e & il @ e 9 aflg e ®

(i) AT @t (K,) = 10 & 89 P 9994

~

™

(i) 3laed @y (K,) = 2 & a1 | a9

The cerror signal as shown above 1s given to the controller. The mitial controller output
1s zero. Draw the output of the controller if it is a

(1) P controller with proportional gam (K;,) = 10

(11) I controller with integral gain (K;) = 2 [ 5

sth-d-elte 6
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6. (c) s fasy 9879 afth eReE WR & f9u 95 & IR AR wew 1 F IR | T g9 9

r

F1 f7ast R + /Y ey g9H B © | fag Sifm fa R s@en ar g & 3dqvia @A
WWWWQIPw%WEWﬁ@W%l

For a certain lagging power factor load, the sending end and receiving end voltages of
a short transmission line of impedance R + jX are equal. Prove that ) ratio is /3 for

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

7. (a) Ueh JedhT oToh u1-1<¢< AR AR 30,000 kVA, 132 kv & i € stk a1 3 20% =
EIEREIMED Hf?d'qld = | A3 ST AER R G FAgT dred! T gteea 10% ©

qeX 0-8 th FRb ﬂll%‘l R 20,000 KW 31X 12:8 kV = ZfHe dieds @i W @ a4

IFEI F AT TR ST S A I ESldl % | ATA cﬁﬁrq YTheATUTeRT ERTT. (i)
X H (i1) AleX H AR (iii) AAT oh ATARSE dledsll 1 JGAF aeh ¢ H |

A synchronous generator and motor are rated 30,000 kVA, 13-2 kV, and both have
subtransient reactances of 20%. The line connecting them has a reactance of 10% on
the base of the machine ratings. The motor 1s drawing 20,000 KW at 0-8 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, (11) in the

motor and (i111) in the fault by using the internal voltages of the machines. 20
7. (b) (i) T& 8085 AEshuEex #, frfafaa wrfen 3o & 918 @@ T3 & AW FJT § ?
MOV SP, 07FFH
PUSH B
CALL Subroutine
POP B
ADD B
PUSH B
HLT

(i) #T it feR 8085 ATSsHIMTEER & fsfdtad % : RST 7-5, RST 65 IR RST
5.5 W o axEE fFagd W ge | afe 3@ 9 sokEe difed Bl § ol T WS
9% T WARG BAT afg CPU & 3k & aifrafadt 9 smavas 9k R afda &

faar war & | A9 oA T 0% 93X 3w A FFFFH f&rta & st a=ar © |

(1) In an 8085 microprocessor, what is the value of stack pointer after the following
program 1S run ?

MOV SP, 07FFH

PUSH B

CALL Subroutine

POP B

ADD B

PUSH B

HLT 5

(11) Suppose that an 8085 microprocessor has received three iterrupt requests 1 the
following order : RST 7-5, RST 6-5 and RST 5-5. 1f these three mterrupts are nested,
to what depth does the stack penetrate if all registers within the CPU must be saved ?

Assumc that the stack pomter mitially points to location FIFFFH. 10)

7 sth-d-elte



https://prepp.in/

www.prepp.in

prepp

Your Personal Exams Guide

7.(c) gt sEfd wWEl & wgeE & o ween favewst # s et swfeaeal & fau fafie
YR hl AT ATERATSAT el ST iU | U ¥aeH fayeiseh &l 10-kHz, 3 dB &
AT 37k 25 dB & |19 T334 TRl 741 ® | 28 TUFH T9vve &l <Aa9 qe=a o
T © 7 Tle T TFH Taveuad 86 dB i Tlae 9E I@AT © ol 38R Ts- AR ZRAC

s L 21 ?ﬁTrr,_ ’

Explain mn detail different types of frequency mstabiliues that cause difficulties in spectrum
analyzers for display of narrow frequency ranges. A spectrum analyzer 1s designed using a
10-kHz, 3 dB [lilter and with a noise hgure of 25 dB. What 1s the mimimum detectable
signal of this spectrum analyzer 7 What will be the power-level ot the third-order intercept
pomnt, 1f this spectrum analyzer posscsses a dynamic range of 36 dB 7 13

C(s) _ 3

R(s) (s—=2)(s+3)(s+4)
ST | sraen gAYy @l 7| AT K= (K, K, K,] 38 YR 8 T 97 918 Je
_4, -3 3T -2 W B

/

.-1)

O
[olrg T

8. (a) U add oF o A FeAd ¢ ds a1 {aEAT Hisd

C(sy 3
R(s) (s—2)(s+3)(s+4)

Find out the state model of the system. Find out the state feedback gain K = [K, K, K]
such that the closed loop poles will be at —4, -3 and --2. 20

A continuous system has transfer function

. S (T

8. (b) e g¢ & fou wfitrerfr fafeu stk ese #FaEmhs 9e $Ea aF & fou e sy
o= wi= | faelt fg-3mart s\ 11001001 & fan AEfaa F@mgl-the fade s ua
F 2 3R FETgE Hdeehl &l A @ |

Write down expression for the signal set and draw signal space diagram for coherent
quadri-phase shift keying system. For the mput binary sequence 11001001, sketch inphase

and quadrature components of the modulated quadri-phase shift keying signal. 15
8. (¢) (i) TF A | quaE Uideor . ® FEEadl gl € 7 T AR {Al 91 DC

e ¥ & Uehd dfRd A9 &1 ITAN o g0 feomaq foeam o @ | qmowe
gigeaor UTH A & iU "gl TS Aol A " oNIET S ghdl © 7

(i1) U HIehtaer WAy 350 Q 3R T FREF 2 I/ WY gRR TA AT Fl ©id aR-
o | FTYT AT § | Td Rl TATENAT T Wigerd 2-1x100 kg/om? © | Al €A I
TfaIy 350-5 Q BT & a6 T€id aR 9 Tl ] Ulded =1 en ?

(1) Why temperature compensation 1s needed i stramn gauges ? A four arm DC

Wheatstone bridge 1s designed using a single active gauge. How can a dummy gauge

L aw) & ) o o

be employed here to achieve temperature compensation ? 10

1) A resistance wire stramn gauece with nomunal resistance 350 € and gauge [actor 2 1s
( ) iy oy ' -

fastened to a steel bar. The modulus of clasticity of steel 1s 2-1>x10° ke/cm-=. What 15

the stress applicd to the steel bar if stramm gauge resistance becomes 350507 5

sth-d-elte 8
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