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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.

Questions no. 1 and 5 are compulsory and out of the remaining, any 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 (QCA) Booklet must be clearly struck off.
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Ql. (a)

(b)

(c)

PHKM-B-ETE

WUTA
SECTION A

(i) SHIAT (P), (ii) @HTied (1), (iii) gedfaa (D), W (iv) PID famei i

1 Hmmd g 2

T gfagfee femor ugfe o1 = w2 2

What are the limitations of (i) Proportional (P), (ii) Integral (I),

(i11) Derivative (D), and (iv) PID Controllers ?

What is the application of positive feedback control system ? 10

& T 8085 gaw GureE i Frefefga siwnfida Fdw foy 9 €, o sas
g il 94 arelt frafafy 6 saren Hifsw .

1) ADDM

(ii)) ADCM

(ii1) DAD rp

(iv) SBId8

(v) DCRreg

Explain the operation performed by 8085 microprocessor when the
following arithmetic instructions are executed : 5x2=10

(i) ADDM
(i) ADCM
(iii) DAD rp
(iv) SBIdS8
(v) DCRreg

et aftgy § Vg = 1.5 V, Ry = 15 kQ, Ry, = 50 Q, Ry = 50 Q Td HiX
FSD =50 uA & |

o R Fud

m

0-5 FSD & fou sfifter & 39m & waa &t faifa hifs |
2




(d)

(e)
Q2. (a)
PHKM-B-ETE

The ohmmeter circuit has Vg = 1-5 V, R; = 15 kQ, R, =50 Q, Ry = 50 Q
and meter F'SD = 50 pA.

]

R b Ry I
L2 m
A 5 |5 W’

X

Determine the ohmmeter scale reading at 0-5 FSD.

9 pF HTRd1, 0-05 3T B IV Ud 11 kV, 50 Hz T HRAA TH Fad IS
(fergatiem) & wifts g/ 1 7o S | sl () oM@ d e TRy
+ft smfiga Hifsm |

Calculate the power loss in a cable insulation having capacitance 9 uF,
loss angle 0-05 degree and operating at 11 kV, 50 Hz. Draw the phasor
diagram and equivalent circuit also.

A& W (FIAYH SIUH) hH ehou1 hI sare Fifw | fe a3t That
1 9fYd S B, ThETH B, @t M =2, M=4Td M = 8 % 99 % fuv PSK
Hohd &7 1 IRGY HIFAT |

Explain the concept of a constellation diagram. Draw the PSK signal
constellations for the value of M = 2, 4 and 8, if all have same
transmitted signal energy E..

@gﬂﬁémﬁﬁawwﬁ%ﬁqmwmwﬁﬁ%ﬁqﬁmaﬁ

-Ts
G(s) = =

s(s+1)

W& K> 0 & T > 0 3ifesr sifew wraer § |
Whﬁﬁq%T%%qw%xﬁm%%q,éqawm%mﬁm
K <K, &t
&l

Ky = og cosec (gT), 31

0 = o T TTH TH B, S FHHT o = cot (0T) ! TI< HTT 2 |

3

10

10
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Where K, = ®o cosec (wT), ang

®0 18 the Smallest va]ye of » satisfying the €quation ¢ = ¢ot (@T). 20
() i) 8085 gam Wmﬁmvoﬁm&ﬁyoqdwﬁrw&%m
' &t r

Compare I/0 Mapped /O apgq memory Mmapped /0 interfacing
techniqueg used in 8085 microprocessor. 10

(ii) szss%m-Aﬁqun%ﬁw%?vomﬁwm&mwm
&1

(c) wmﬁwﬁwwﬁg:uooimA@@ﬁwﬁ

In a paraje] circuit, in ope branch the Current, I; = (100 *2) A and in
the other branch the Current, I, = (200 +'85) A Determine the tota]

(i1) Probabple error

Comment upon the resultg 54 well. 2+6+2=10
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Q3. (a) UH = 3yaufea fgedfia svw (A7) a1 & HA=0T FoH

Ko?
M(s) = n

s2+ 280 s+ o

2
n

1 i sl smE fox § fowmn mn R | @ i @fey K w@ srame
TuTTeR (&) 3T T i |

]
P

1-0

e____...___.._.____

n ®

An underdamped second order system having a transfer function of the
form

2

Ko
M(s) = — L
s”+280 s+

2
n

has a frequency response plot as shown in the figure. Compute the
system gain K and the damping factor (). 20

[T 1Mo
2:5

1-0
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(b)

(c)

Q4. (a)

PHKM-B-ETE

@CRTﬁWH%W(@@)WﬁWSkV%@MWW
qfghrd 2.5 cm @ qUT A9H H 5 mm HI g W E | Fepme (BhA) i
ufgeriall & 7ed & g 30 em B | WA foed ufgweli W ™ areft fadh
dicedl & vads $i gfg 100 2 | Frafafaa & o Hifg

fertorgst <t Tifa
(i) CRT ! fawrem Hagasficrar (gufear)
(iii) CRT &1 femre Tomes
(iv) ToRTorgs 1 5 cm o foafea w@ & fore smawae fasfh deean
A CRT has an anode voltage of 3 kV and its parallel deflecting plates are

2-5 cm long and 5 mm apart. The screen is 30 cm from the centre of the
plates. Assume the gain of the amplifier through which input voltage is

applied to the deflecting plates as 100. Calculate the following : 5x4=20

(i) Beam speed

(ii) Deflection sensitivity of the CRT

(iii) Deflection factor of the CRT

(iv) Input voltage required to deflect the beam through 5 cm

4200H T 4201H S safeufedi # wufea s-foe 2 it 3t s =i e
T gRom Y 4202H q9T 4203H TUH W EURd HH & ol Eeelt W
T =1 g i |

Write an assembly language program to add two numbers of 8-bit data
stored in memory locations 4200H and 4201H and store the result in
4202H and 4203H.

s fsafacs (SE-fogd) ZEegat (Iias) 6t Guriar 2000 pF a1 3w
Hagasfierar (gunfear) 30 x 1073 C/m 2 | W1 1 MQ v e wfatia wfea

100 pF it TH=R GuTiar % AeqqT 3q YT GIael & 9S4 % g Sied
Al hael Y YT 150 pF # |

ffafaa # mom Hifse

() o ZEegE (Iash) hi Gaesican (gufEd)

(i) wwgol HTaA yomeft it 3= rgf Hogstierar (o)

(iii)m?aq%ﬁﬁwmmmmmg%%mwm
Tehdl

(iv) =Te1 9ied ariar % ae 53 5% I W i 20 kHz 9% 96H % fog
ST I Tehal B

10




(b)

PHKM-B-ETE

The capacitance of a piezoelectric transducer is 2000 pF and charge
sensitivity is 30 x 103 C/m. Assume the capacitance of the connecting
cable as 150 pF, when the oscilloscope used for readout has a readout
input resistance of 1 MQ with parallel capacitance of 100 pF.

Calculate the following : 5x4=20
(i) Sensitivity of transducer alone
(ii) High frequency sensitivity of the entire measuring system

(i) Lowest frequency that can be measured with 5% amplitude error by
the entire system

(iv) Value of the external shunt capacitance that can be connected in
order to extend the range of 5% error down to 20 Hz

fau mu faden & fow 8085 gEm wwifm & wef Hie Y ygwm Hifvw @
Tt smen Hif

(i) ADD reg

(i) MOV rd, M

(iii) CALL addr 16

(iv) LDA addr 16

(v) CMA

Identify and explain briefly the addressing modes of 8085 microprocessor
in the given instructions : 4x5=20

(i) ADD reg

(il) MOV rd, M
(iii) CALL addr 16
(iv) LDA addr 16

(v) CMA



(c) E!ﬁwﬁ%srégmm(aﬁ)éaaﬁxwaﬁmﬁmaﬁm:%ﬂ@
IT & wefdfa fomar w2 | vgfd y=E @’ @ Kt fgfor Sifv |

u(t) K olt)
S+a 4
T 1
c(t)T 4
20F - -~ m e e e e m e Lo
23 c(t)
i
/ I
r/ I
i
I
! >
0 0-2 —_
H4Y (t) (FHE )
feF 11

The first order system and its response to unit step input are shown in
Figure I and II respectively. Determine the system parameters ‘a’ and

X 5 10
ul(t) K c(t)
S+a s
Figure I
c(t)T A
Fd
GO o= i - ekl SO S SRR RO bl Lo,
R o(t)
!
rd
ey
/ |
/ ]
]
I
s >
0 02 i

Time (t) (in sec)
Figure IT
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Q5. (a)
(b)
PHKM-B-ETE

@ s B
SECTION B

T el e yoneft o wve s faw § welfa fem T 2 1 1 rad/sec
% U G(s) T H(s) & wne w9a o™ Sie0 Bed T(s) 1 Gaeqsfiew
(genfear) =1 fgior $ifse |

Mok 3 Gle) = — 22 >C(s)
X s(s+1)
H(s)=5

The block diagram of a position control system is shown in the figure.
Determine the sensitivity of the closed loop transfer function T(s) with
respect to G(s) and H(s) for 1 rad/sec.

e ;-@ nl G(s) = 2 > C(s)
b s(s+1)
H(s)=5 }1

:ﬂauov,sAsEémﬁﬁgvﬁa;méwa%sﬁ%aﬁmmﬁ:%%Q@
qw-mmftﬁaaﬁﬁ?mﬁr@w%,mamﬁaww(%w)
1320 SR FHAT & | Hiet feeiss Y omn Aif | 3l 110 V, 5 A YR B Sem
TS il HT A 3 5 arafy % AT @ 2, @ Hew F wH 750 R
A1 &; MR WIfth TOniek <Y T i |

The disc in a single-phase energy meter rotates 1320 times when
monitoring a 110 V, 3 A load at unity power factor over a period of
8 hours. Calculate the meter constant. If the meter makes
750 revolutions when measuring the energy supplied to a 110 V, 5 A load

for 3 hours, determine the load power factor. 5+5=10



¢ T 1 weitfa srada (Yeash) & foru s@ vyavear sz foflen |
©

_30,3§ @ —j0-3§ @ W @

@ +——m — ©)
-4 -38
- 36 % -j12 % -6 %
Write the bus admittance matrix for the network shown in the figure. 10

<703 @ —j0-3§ @ “50'3§ @

O—mr——mr——®
-j4 -J)8
—jﬁ% —le% ﬂjGE
0
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@ U FAfihd Thel HR ha 1 URETEH 14 KV T R ST | et
e 61 B 1:12 em 3t forgadiem v 6 fowr 275 em 2 | AR Faw §
3fed B W nfipa e (enshe) wem 6 s, @ ew ) sy
REeH dieear S ToET iR |

A single core cable without grading operates at 14 kV. The conductor
radius is 1:12 cm and insulation radius is 275 cm. If cable is with
inter-sheath grading at suitable radius, then calculate the maximum
operating voltage of the cable. 10

(e) m(ﬁﬁz)wﬁmﬁwﬁﬁ@wﬁ?@ﬂwmﬁq@m
STt 8 2 bt sireer wftew 1wt W OSI wiey 1 WAl ¥ 3 grgeie
fora St 2 2
How does information get passed from one layer to the next in the

Internet model ? How do the layers of the Internet model correlate to the
layers of the OSI model ? 6+4=10

Q6. (a) ﬁn%ﬁaaﬁaﬁanémmﬁﬁﬁmﬁﬁsﬁaﬁmmﬁmlm
SoTTeft % 3ifehes W o R #

I;=0.75 £0° PU, 1, = 0.8 0" pU,
Vy=124° PU, 7, = (0:07 + j0-15) PU,

Zy = (0-06 + j0-20) PU, Zg = (0-05 + j0-06) PU

Bus 1 Bus 3 . Bus 2

®
A
L J\lg'
®
B3

Vl Lg V2

Bus 4
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(b)

PHKM-B-ETE

Calculate the power loss in the transmission system given in the
following figure. The numerical values of transmission system are :

1, =075 L0° PU, 1,= 08 L0 PU,
Va=12 L PU, Z, = (0-07 +j0-15) PU,
Zy = (0-06 + j0-20) PU, Zg = (0-05 +0-06) PU

Bus1 Bus 3 Bus 2

b Lg Vg

1oad ¢~

Bus 4

2 wift Tt % guTed % o fifese g frm g
Fy =03 P +35P; +125, T/

Fy=02 P, +30 Py + 140, T/

af Seir 3T UT iftea @ =AaH W A 90 MW 37 20 MW T $
@9d T 200 MW 21, d fiemht wftare sEgel it Sud dsivd 3eaed
T 1 o iR | Al 2T S g Bl R HI EEE §9 8 wei
R ST 2, A GHF QA ICIET AN % SHR $HEA b WRO § 5T
= Y AT iU | G g S Sufdra feRm R

The fuel input equations of two power plant operations are given as :
Fy=03 P? +35P; +125, T/hr

2

Fy=02P, +30 Py + 140, ¥ /hr

If the maximum and minimum loading on each unit is 90 MW and
20 MW respectively and the total consumption demand is 200 MW, then
calculate the economical operating schedule and corresponding cost of
generation. If load is equally shared by both units, calculate the savings
achieved by loading the units as per equal incremental production cost.
Neglect the transmission losses.

12

20

20




(e)

Q7. (a)

(b)

"HKM-B-ETE

wo-zsv%wﬁww&mméDMfrﬁa@mﬁa)ﬁ@wmﬁaa@m
@?ﬁmﬁmm%lﬂﬁmaﬁnm(wﬁq SaTels) & w= 2, g

Tl & & @ o wrn W A

A DM transmitter with a fixed step size of 0-25 V is given a sinusoidal
message signal. Determine the maximum permissible amplitude of the
message signal, if slope overload is to be avoided. Assume sampling
frequency ten times the N yquist rate.

wmm%m@ﬁmmwﬁmmﬁmﬁﬁmﬁﬁm
Seifeh FET A A TG BR | 10 MVA, 0-85 9=t wifeh 1urish &1 W
S FH R | W F F=A A= 1, B =1212 /6464° o D = 1 3k 7w 51
W TS 6l dieedl 33kV R |

Calculate the real and reactive power at sending end of a transmission
line while delivering 10 MVA load at 0-85 lagging power factor
at receiving end of line. The line parameters are A = 1,
B=1212 M Q, D =1 and receiving end voltage of line is 33 kV.

@ 300 mW waf@ wifth & @ u fenurd dwor @3 1015 WL 3
TR g8 PSD % I 1er AWGN o1 80 dB Fo e 5@ At
= B ITINT T B | afe 3fe 6 durea P, 1074 srfrs 78 Bt
3, @ SGETA ASK H1 T H 50 il wia e o € o
HIfT |
A binary transmission system with a transmitted power of
300 mW uses a channel with zero-mean AWGN of two-sided PSD
equal to 1015 W/Hz and a total transmission loss of 80 dB. If the

probability of error, P, is not to exceed 104, calculate the
maximum allowable bit rate using non-coherent ASK.

(ii) @wpp%zrﬁa?rq%@ﬁrﬁ%SkHzaaﬁﬁs-%ﬁ%g%,aﬁ@
PCMﬁa%Wﬁﬁﬁaﬁwmélaﬁﬁwﬁq@aﬁaﬁw
Wﬁsﬁmg&qﬁméﬁmaﬁﬂﬁmyﬁmﬁﬂ%éﬂ%ﬁhnw
T HH, FaH Sfded (Swfer) e qen qema 39 i fe @
Tt it |

A 2V,, audio frequency signal band-limited to 8 kHz is to be
transmitted using a PCM system. If the quantization error of any
sample is to be at the most + 1% of the dynamic range of the
message signal, determine the minimum value of n, the minimum
sampling rate and corresponding bit rate of transmission.

13
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© @ mcmm%mﬁ@miﬁaﬁmwmaﬁaﬁw
() i TR arel qebHIH T SPE i |
Mention the techniques of increasing the voltage and current

rating of converter station of HVDC transmission system.

Gi) HVDC H=Ror Yorreft # S ared i seel %1 3g@ HiT |
Write the requirements of valves used in HVDC transmission

system.

Q8. (@ T FWM™ M, @ IS xq, X, X3 1 y1, ¥2, yg 1 Tgh TS
P(X,Y)ﬁammﬁﬂmﬁ,ﬁm%ﬁwﬁmw%l

R [ R £

0w W

AL

v 1 o il g %
PEY)> %155 20 20
TR W

X i el Wiacn Moridl

o S R

HX), HY), HX/Y) w6 H(Y/X) %1 Faion Hifd |

Two sources M; and M, emit messages Xq, X9, X3 and yq, Yo, ¥3 with the
joint probability P(X,Y) as shown below in the matrix form.

¥i- Y2 Y3
e

20 40 40

T et

Y o e i
PX,Y)> *3l155 320 20
1 R

B

Determine H(X), H(Y), HX/Y) and H(Y/X).

PHKM-B-ETE 14
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(b)

(e)

PHKM-B-ETE

@ﬁéﬁw@rﬁnaﬁmaﬁﬁqaﬁaﬁ(ﬁﬁz)%mﬁﬁﬁa (fee) am
# 400% B9-9TT TRV FAT | T Se21-WR, 50 MVA, 66/11 kV SRonfis 3
HIHAT T & T et 1 i fopa oy 2 | ot % CT 1 319w
3000 : 5 q9T WATHF TF 600 : 52 |

Calculate the current setting of a relay for fault that draws up to 400%
of the rated current. The relay is used for differential protection of a
delta-star, 50 MVA, 66/11 kV transformer. The CT ratio on secondary
side is 3000 : 5 and primary side is 600 : 5.

@m%ﬁ%ﬁﬁ%m—wmﬁr@zaﬁmﬁmﬁﬁmﬁ
wmﬁzko@wmwﬁzﬁm%mmﬁmﬁmmﬁ

20%‘@?ﬁ%|qﬁcrermrﬁmqéaqai%a(é)mﬂmm: 15 H qn
3000 pF & |

Calculate the peak voltage which appears across the terminals of a
circuit breaker when it suddenly interrupts 20 A current at 20% of its

peak value in a circuit. The inductance and stray capacitance of circuit
are 15 H and 3000 pF respectively.

15

20
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