L. (a)

1. (b)

1. (c)

1.(d)

QRPN S |

SECTION ‘A’
K(s-3)5-5) % fim

TUg ‘A’

Q1 9N SRR FEHA G(s)H(s) = o
(s+1)(s+2) , &, @ A4
) Fagalt, AR

firg & o aftfrde (Gem-ond) i forsde (BT Ty o 21
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K(s=3)(s—5)

For the open-loop transfer function G(s)H(s) = - '
$ ! +2 .
(s+D(s+2) Also specify
10

. s.
find out the break-away and break-in points, if any, for the root locu
Whether the gain is maximum or minimum at these points.
i gAmEIfAa

5000 Hz #t siftreram amafiy am wdt difi Rl o Tea1 HIgAR oA

Gz ]

R x(r) = $in(200071) ST ST R |

fryicor =% .
() v sfoRe wrad % fmr fma @ @i WA F fag S aEEE

with maximum frequenc

-y

(i) T = st Rrwe-3-Fardga ik agqm

A delta modulation system is designed to accommodate a bandlimited analog signal

y of 5000 Hz. The sampling rate is five times the Nyquist rate.

A signal x(¢) = sin(20007¢) is applied to this system.

Determine :

(i)
(ii)
(i)

(ii)

()

(i)

(i)

(i1)

Q
(i)

'How can su

the minimum step size required to process the signal without slope overload

distortion and
maximum signal-to-quantization noise ratio of the system. 10

I A AT v R s 8085 HIERSIRER ¥ ORI ARTEA. 7-5
T AT fFar ST gedr © | ,
8085 ATEHVIAER & g sk-amzel &t feor A & o aewas wfa fal &

&1 & woET hifore | 9 ewaT 1024x1 ® )

Describe the two ways in which the interrupt RST 7-5 in 8085 micro-processor can
. ' .

be disabled. ,
Calculate the number of memory chips needed to design 8k-bytes memory for an
5

8085 microprocessor. The memory chip size is 1024x1.
o7 TR @ W TR-chiA sl & Wity & =it fffa fen v @ 2
maﬁm%mmmwmﬁ%ﬁmﬁwm
aadl § 7

5

Why low resistances are usually constructed as four-terminal resistances ?
rface resistivity of insulating material be measured using direct

[

deflection method ? )
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1 ()

2.(a)

2.(d)

2.(0)

3.(a)

® =en ik |

int. 10

MMWWW%meMHﬁm '
Explain the principle of percentage biased differential relay with harmonic restra
; . +3

whaw e T A & e P s W R G(s)u(s)=;(i;:—1;
m'ﬁxwmmmﬁﬂﬁ\mmwﬁﬂ%wﬁaww
i |

G ‘ s+3
p system whose transfer function 1s G(s)H(s) = o))

s(s—

sketch the Nyquist Contour and Nyquist Plot. Comment on the stability of the closed-loop
20

system,
5085 TERRER ¥ wews i ey AWk el SLTH.T & e b AR 7

W WARW §.R.T & oAy ? ,
What is the difference between cycle stealing DMA

For a given unstable open-loa

and interleaved DMA in 8085

microprocessor ? What is meant by block transfer DMA ? 15
D
VST | Tzoov
100: 400 V 400:200 V |
X =01 pa. X = 0:15 p.
10 kVA 10 kVA
e firw 3 fogre T o # 2 - TR 200 VW 10 kVA SRR R Faw
wifY) % OF W F T pou. AR T § AR

# | Raree f& whaw (A, B3R C WA R
fg D ® I N A A |

wn in the above figure, two single phase transformers supply a 10 kVA

In a system sho
resistance load at 200 V. Show that the p.u. load is the same for each part of the circuit (like
15

part A, B and C) and calculate the voltage at point D.

v, v,

l‘
__—-b

o —p P, & 0

P &0, Z e

bus | bus 2
0 +j06)pu Tl ¥

IR = H, ¥, =1£0°, Z,=(005+) 0-02) p
mmmmmmmm«yzwm%%@mﬁﬁm
[F\|=1¥3l =10 puﬁmr@ﬁ%{%{qbuszﬁmﬂw

fornefter wifts @ oft frafeor K |

| | sth-d-elte
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In the above figure, ¥, = 1.£0°, Z, = (0-05 +j 0-02) pu and P+ j0; =(10+j06)p Uﬁ
load flow study iteratively compute ¥, and P, +jQ;. Also determine the reactive power -
must be injected to bus 2 to maintain |¥;| = |¥;| = 10 pu.
30) T Bfiw il die x,, x, A, s, Farll e S 02, 045 3 033
?, 9 sofla & @ 21 B & fda R & fe = i oo S
R IR I g D a1
A discx:ete memoryless source is emitting the symbols x,, x, and x; with probabilitics.
respectively, 0-2, 0-45 and 0-35. Construct optimal binary Huffiman code for the second
extension of the source and calculate the coding efficiency. 15
3.(9) TH-FeAd, 240V, 20 A, azwmm-aawﬁamma@%ﬁ@ﬁ FIR,
FraiRa e stk oo wifs e w whm 9 @ 5 o 32 pm = AP S 2 1R
F fou iz Fremis = Bk s | |
T, WX F v wArie # aRada e 9 4§ 08 pf BT R-6T% BN
T T | ARyt we e & o veE Geed 9K o9 e wEe B 9
FE 7A@ BT For w14y 27
A single phase, 240 V, 20 A, induction type watt-hour meter is working mwﬂbeen
testedz}t halfload,ratedvoltage,andunitypowerfador,ﬂ:ediscrdaﬁsat32rpn1
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 O‘S.P-f- lagging. What is the new phase angle between the supply voliage and the
pressure coil flux because of this incorrect lag adjustment ? 15

4.(2) TF U T, Feh i e R A S A I KA L, S
Hilvs Fo1 s (Bsferm fFmfar ) 2q afeahs ww o |
Derive an expression for the critical clearing angle for a power system consisting of a single
machine supplying to an infinite bus, for a sudden load increment. 20

4.(b) FR B A E EERY A A S = | g w Saw o 3K
— R(s) s*+bs+a

@ g qfe et & @ Fifg |

NC id ity feedback s z;tcm having transfer function ) = a
onsider 2 unity . Y g RG) Sibsia

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

. (c) @ﬂﬁﬁﬁg,ﬁimm@a@ﬁqﬂm%ﬁqﬁmm,ﬁﬁmﬁﬁaa%@m
‘ %:gmabﬁmmaﬁm(c,)mfﬁa%ﬁamgamﬁﬁa@a(mi;
' SO be § 315 Q & WRIF UK (R;); 1 cd A vitadi @aiicd (C,) F 81 TR
" ®q @ gRadi dRPE wfkdE (R,) 2T & AR W da F 150 pF H AFG ERA (C))
T 2 | g 3R ¢ F Fi7 71GE 5 2 IR b AR 4 & 99 9995 I3 ¢ | PR A =
50 Hz 9 amgfy W 4 7 & a1 8 W 63 mm ¥ T TEA WA oI & SN
f T ¢ v FRE F IAW 015mx0-18m T | ¥ R C,=0-375 pF AR
R =423 Q ¥ | uift, =7 e 3R Al fagaviaan s A | fon @ o s

it = 8-854x10-2F/m |

s olto
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S. (a)-

S. (b)

5.(c)

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 (), arm bc contains a non-inductive resistance (R;) 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 is connected
between a 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 it is 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 = 8-854x10-12 F/m. 15

gus ‘B’ SECTION ‘B’
TF 20 MVA, 66kV & ¥ X, =10%, X; =20% 3R X,=100% & e qRux

ﬁﬁ?ﬁ%mmﬁt%w%ymaﬁam%fﬁmmm%aﬁﬁﬁwaﬂt

gEERR & Wi @Y e A ¥
AW : () O ¥ A W IFaTed (m%—é)agq&wmtr
(i) ﬁgwmwmﬂﬂﬁﬁms
A 20 MVA, 6-6 kV generator, with X; = 10%, Xd =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.
(ii) . initial symmetrical rms short circuit current. 10

(i) 8085 HTHHRIMEMER # INTR U ferat srafyy o S=a @ wahan ® 7
(i) W F wov-oia-R¥e wReg wm AT R 2

(i) How long can the INTR pulse stay high in 8085 mlcroprocessor ? .5
(1)) What is a jump-on-reset circuit in a processor ? ' 5

- T o |ear € ?

5.(d)

ﬁaﬁaw@ﬁam%a@aﬁwaﬁaﬁmﬁﬁuﬁmﬁﬁmam

How a compensating coil can be utilized in reducing connection errors in an electro-
dynamometer type wattmeter ? 1

0

& g A9 9 e difim wEe o wifd 6000 Hz Y S < ¥ ww wiew frn wn

T WA R AR R ¥ I ® R wkeia e Rl 5 2000 Hz @ omé
=R WGH B w6 | sRumeEy fem a W feafafea wet (-4, -3, -1, 2, 4, 7) @R
WS {0-2, 0-1, 0-15, .0-05, 0-3, 02}%&%3@%%%@3&@3?%%&@
FY |

An information source is modelled as a bandllmlted process with a bandwndth 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 prbbabilities {0-2, 0-1, 0-15, 0-05, 0-3, 0-2}. Determine
the rate of information of the source.

5 | sth-d-elte
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5.

c(s)
(e) R(s) X ‘ }?;%2_)_ >

yny=09 ¥ fm 7w mtﬁa%mg&o-osﬁﬂﬁﬂﬁﬂl
mﬁmmm%ﬁqaﬁmﬁmﬁdﬁmm(mmﬁﬁm1

' =0-9¢, it i i ¢ should be less than 0-05.
For y(f)=0-9, it is required that the steady state erro tom shown above.

Determine the value of gain (K) of proportional controller for the sys Yo

6.(2) UF Haedm #2 F Prefrfes we s @ aftfa e mn ®

6. (b)

caale

g =1[100]
g =1[101]
gy =1[111]

(i) 30 AT F @9 FeF IR9Y G4 |

(i) 3@ T F forq sree o w70

(iii) 5 foz ww=rd @l gu (AAW) s & fog 3w R difvg )
(iv) g1 (F8ST) aIpA 10111 & forg waaifea argew o foafon Rfw

A convolutional code is described by the following generator sequences :

- g =[10 0]
g =[10 1]
g =[111]

(i) Construct the encoder‘circuit corresponding to this code.
(ii) Draw the state diagram for this code.
(iii)) Draw the trellis diagram for a message sequence length of 5 bits.

(iv) Determine the encoded sequence for the message sequence 10111. 20

Error /r ’
(Volt)

Sl-————=—=—-

» Time(sec) .

0 2 10 :
aﬁﬁmﬁm%mﬁqﬁﬂﬁﬁa@w%mﬁﬁmw | IR Fraem e
y & | Feas & fefn & fi o Ak 7@ ®

(i) RS @ (Kp) = 10 F & P e

(i) et afell (K)) = 2 & @ | foepreh
The error signal as shown above is given to the controller. The initial controller outp‘ut
is zero. Draw the output of the controller if it is a | |

(i) P controller with proportional gain (Kp) = 10 | .

(ii) 1 controller with integral gain (Ky) = 2 | 15
A

Py ¥ D
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6.(c)

7.(a)

7.(b)

@ﬁ?ﬁ%ﬁ&ﬁmm%%qﬁaﬁ%ﬁiaﬁimaﬁ%ﬁﬁﬁmagmm
@ Rl R+ A v o)t € | fig SR 5 fRR e Al g ¥ st e

. X
_waaﬂaaféaﬁnsrf%ﬁ%f%lq? FaE A3 B #
For a certain lagging power factor load, the sending end and receiving end voltages of

a short transmission line of impedance R + j.X are equal. Prove that R ratio is /3 for

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

& TEISIE TR AR AKX 30,000 kVA, 13-2 kv & Fuifa ® 3k 391 § 20% =
wreREioreT wfeena ® | wfie e smuRr W SAE SeR Al e o uidEe 10% ¥
Hiex 0-8 ARk &R& AT W 20,000 KW 3R 12-8 kv &1 e Aeest dtw & 2 o=
AR F T R gewfos Bhe 3fe Saw o § | wa i weehe aw )
SRR A (i) MR T AR (jii) AP & siafs dees F @ =& e F |
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 is 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 (i) in the generator, (ii) in the
motor and (iii) in the fault by using the internal voltages of the machines. 20

(i) TF 8085 WA #, frfofn wrlsw S & ae Ve Wzx F AW w2

MOV SP, 07FFH -

PUSH B

CALL Subroutine

POP B '

ADD . B ' >
PUSH . . B _
HLT '

(ii) A Y for 8085 aATsshiAeR & f=frfiad %% . RST 7.5, RST 6-5 3K RST
5-5 % <iF 3R e W §Q | Al T A siokem fa oW € A fre e
qeh &S Fafd 8 Ay CPU & 3 avit sl & smavas IR ® el o
forr wr @ | A o 5 ®F MR AW ¥ FFFFH fRfy &Y g o=ar & |

(i) In an 8085 microprocessor, what is the valu‘c’ of stack pointer after the following

program is run ? _ :
' MOV SP, 07FFH

PUSH B
CALL Subroutine
- POP B
ADD B
- PUSH B ' ’ .
HLT 5

«e ‘ . - " . . he
ii) Suppose that an 8085 microprocessor has received three interrupt requests in t
B folﬁfwing order : RST 7-5, RST 6-5 and RST 5-5. If these_ three interrupts are neste(i,
to what depth does the stack penetrate if all registers within the CPU must be savec_l1 -

Assume that the stack pointer initially points to location FFFFH.
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7.(c) WWW%WW%ﬁmﬁmﬁﬁwﬁmmﬁaﬁm@%mw%
FRt IRy wfRRant f =men fifm | T S R B 10-kHz, 3
mﬁmZSdB%mﬁaﬁﬂﬁmw%lsﬂWﬁﬁwwwaﬂjﬁﬁﬁW

‘w2 7 af T R R 86 dB B TR wE w@at § A e AR Tl

forg &1 ufth-wR Fa1 SR 7

Explain in detail different types of frequency instabilities that cause difﬁ_cultie_s in spec.trun:\
| analyzers for display of narrow frequency ranges. A spectrum a.nalyzer is flemgned usx:;ile

10-kHz, 3 dB filter and with a noise figure of 25 dB. What is the minimum detec

signal of this spectrum analyzer ? What will be the power-level of the third-order intercelpg
point, if this spectrum analyzer possesses a dynamic range of 86 dB ?

, . C(s) _ 3
8.(a) Teh qAd dF M AT el & R(s)_(s—Z)(s+3)(S+4)

HIRTG | sren @ERY Al T AT K = K, K, K] @ @R @ fF 5% a9

99 & AGedT Hisd A

—4, -3 3R -2 W B |
C(s) _ 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, K3]
such that the closed loop poles will be at —4, —3 and —2. 20

8.7b)  Tawe fe & forg sfteafcs frflg sk S T e A0 93 & fre Rew smaw

P PRsht R-smard seER 11001001 3F firg wgf F-de Rive S R
F T IR FGR Ve W Fm AR |

Write down expression for the signal set and draw signal space d:iagram for coherent

quadri-phase shift keying system. For the input binary sequence 11001001, sketch inphase
and quadrature components of the modulated quadri-phase shift keying signal. 15

A continuous system has transfer function

8.(c) (i) BF A # qewm gioeww  Hl dEeE B ¥ ? T SR ST AW DO
R A P TE alhd A9 w1 STN A g¢ famA fen @ @ | qww
'  HfGaRw AT FRA & o gl T el 9 R R ST g @ ?
(ii) U R TR 350 Q R I FRE 2 A WRAY aR §A I W @ wW
& T T T R | W Y T & Wged 21106 kg/om? ¥ | AR A AW
aferte 350-5 Q B & @ W IR W AT T Wi @0e ? |

(i) Why temperature compensation is needed in strain gauges ? A four arm DC
Wheatstone bridge is designed using a single active gauge. How can a dummy gauge
be employed here to achieve temperature compensation ? - 10

(ii) A resistance wire strain gauge with nominal resistance 350 Q and gauge factor 2 i.s
™ fastened to a steel bar. The modulus of elasticity of steel is 2-1x10¢ kg/cm?. What is
the stress applied to the steel bar if strain gauge resistance becomes 350-5Q7 5
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