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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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Q1. (a)

(b)

(c)

PHKM-B-ETE

WITA
SECTION A

(i) FETUT (P), (ii) TETeRford (1), (iii) geafad (D), Wa (iv) PID fsehi &t
= Hmmd § 2

TR fagfse femor wgfa o1 = g 2 2

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

(ii1) Derivative (D), and (iv) PID Controllers ?

What is the application of positive feedback control system ? 10

3o T 8085 g&w gEttes i ffefaa sinfrda e fiu sma &, ot 3@
2 s S aret feranfafyn i s Hifs .

(i) ADDM

(i) ADCM

(iii) DAD rp

(iv) SBId8

(v) DCR reg

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

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

ey afwy § Vg = 15V, Ry = 15 kQ, Ry, = 50 Q, Ry = 50 Q W& H&X
FSD=50pA % |

wp Wi n

m

0-5 FSD & feru sfifter & 30m & vea &1 faifta Hifs |
2

Optional Province - optionalprovince.com




(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 FSD = 50 pA.

—vWV ;
R -

Determine the ohmmeter scale reading at 0-5 FSD.

9 pF 1T, 0-05 3191 ™ v Ud 11 kV, 50 Hz W HRd UH Fad =S
(forgatiem) & wifer g <t o HifSig | wefta (FsR) M@ v e IRey
+ft smfga 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& IRG (FIAYH SUH) 1 Geheu1 hI e Hifw | afe auft Fhar
1 Y S B, ThEaH B, @t M =2, M=4Td M = 8 % 99 % R PSK
Hohd 87 1 ARG 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..

Qiﬁ&?ﬁéﬂﬁﬁmwﬁ%ﬁqmwmwﬁaﬁﬂ%ﬁ%maﬁ

G(s) = ——
s(s+1)

W& K> 0T T > 0 e ifew r=et & |
WW%T%ﬁQwWW%W,WWM%WW
K <K, gt
-l

Ky = og cosec (0gT), 3

00 = o T =TTH HH B, S FHHT o = cot (0T) 1 TIe HTT 2 |
3
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where K,

= cot (oT), 20

U W@ § i =100 + 2) o oy T wrEr §
12~(20015}Aw%fﬁtr%ﬁaa§féa%aﬁmﬁr@ﬁ§q%mw
o i
(1) Tﬂtﬂﬁiﬁf
(11) H‘ﬂﬁﬁaﬁ'

Limiting error

(11) Probab]e error
Comment upon the regy]tg as well.

24+6+2=10
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Q3. (a) U A Faufea fgdia w0 (3E) 9 & =01 B

K2
M(s) = <

s2+ Zémns +

2
n

%1 i sl oM@ fog § fowmn mn R | 99 it @fed K wd same
T (&) ST FIUAT HITT |

11 1MGo)|
25 ________

1-0

e—.————____..-__..

—— (1}

=
==

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

2

Ko
M(s) = — n
s“ + 2§wns + o

2
n

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

1T 1Mo
2:5

1-0

PHKM-B-ETE 5

Optional Province - optionalprovince.com



(b)

(c)

Q4. (a)

PHKM-B-ETE

@CRT@WW(@E)WWSW%@MWW
gfgshrd 2.5 cm @ qUT A9H H 5 mm HI g W & | FeEwe (BhH) i
yfgiall % wea @ gt 30 cm | W fmem ufged W @ areft fash
dieeal & vads i 9fg 100 2 | Frafafaa & o Hifs

fertorgst <t ifa
(i) CRT i fawrem agefierar (gufear)
(iii) CRT @1 foree Tumeh
(iv) TRTorgs 1 5 cm o foafea @ & o smavae fasfh dee
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 & 4201H g safeufadi # wufea s-foe 2 i 3t wemsdi =i e
aoT gRome 1 4202H d91 4203H TIH W @UfEd 4 & fou srdeeft wmw
I T AGH hifT |

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.

w fresafaes (q-fE) gaegar (i) i @i 2000 pF @ &
Hagasiiern (gumfEar) 30 x 1073 C/m B | HFT 1 MQ v fraw sfey afea

100 pF i TH=R GuTiar & AeqTT &g YI QIoel & 9S4 % eSS
A Hae Y 9TiET 150 pF ? |

ffefga it mom $Hifse
(i) herel graggE (Tiaeh) h1 Hegefierar (guted)
(i) Tequl AT Soreft it 3= Ingf Fagsican (gufad)

(iti) @8 *u ngh o wegl yomeft gro 5% omm 3fe % @y W W
Tl &

(iv) sTe1 e aritar %1 oW 58 5% I W @ 20 kHz d% 98H % fog
ST ST Gehal 2

6
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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

(b) Teu mu fde & fow 8085 gew waifem & wefi A #i vgwW Hifvw @
Gfers samen Hifs
(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

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

(v) CMA

PHKM-B-ETE 7
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(e) Wlﬁwﬁ%w%gmm(afét)éaaﬁtmmgﬁmﬁm:%ﬂ@
I & vefdfa fomm w2 | 9gfd y=E @’ T Kt fgfor Sif |

u(t) K ct)
s+a 3
a7 I
C(t)T 4
/
20 ---==sf e e L - _
20 C(t)
o
7 I
4 I
I
]
: >
0 0-2 e 4
qud (t) (HFUE H)
fa7 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

. (4 10
u(t) K c(t)
S+a "y
Figure I
c(t)T 4
/
20F ~-~-===f e
o e(t)
L
/ 1
/4 I
]
I
! >
0 0-2 —
Time (t) (in sec)
Figure IT
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©Us B
SECTION B

Q5. (a) UH el B yoneht o wve s faw § welfa fem T 2 1 1 rad/sec
% 0 G(s) T H(s) % wie dgq ™1 Siwr wem T(s) & wdesier
(gunfean) =1 faufor Hifm |

R(s) 4+ Gl = 10 > C(s)

s(s+1)

H(s)=5 lt

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. 10

= i@ .l G = —10 > C(s)
X s(s+1)
H(s)=5 ,1

(b) S 110 V, 3 A 3¢ 9Ifth o1 aTet R A1 8 52 i gWY Il ¥ fre w
Thel-hell At X h FRE # @ S R, 3@ e e & wm (Fe)
1320 SR FHAT & | Hiet feerisr it omn Aif | 3R 110 V, 5 A IR Sem
TS Sl H1 A 3 5 rafy % R @ 2, @ dew F wH 750 R
SHAT 8; R Wtk orieh <Y o Hif |

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

PHKM-B-ETE 9
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¢ T 1 wehtfa srada (Yeash) & fou sg yavea sz fofen |
©

qo.a% (—9 —j0.3§ @ -j0.3 @

@ +——vm T @
- j4 -38
-J6 -j12 -6
Write the bus admittance matrix for the network shown in the figure. 10

-j0.3 —jOBE > ‘j0'3§ S,

OF—mmr—2—m——®
-y -J)8

_jsg -j12 —-jGE

@
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(@ UF FAfiha THA BN bl B IRECH 14 KV TR 6T R | e b
e Hl BT 112 em 3 fogalien v 61 B 275 em 2 | AR e
stea s W Avfisra sia@ia (33fta) wem Y U, @ Hawt i 1fman
R dieedt it 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) AU (ﬁaﬂz)ﬁwﬁwﬁaﬁwméqpﬂwmﬁq@m
Tt 2 ? foReft steeer wfrew Y gedt #@ OSI yfey it wal & F& gagsfq
foran 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%f@aﬁaﬁanémwﬁﬁwﬁﬁaﬁﬁmﬁﬁq|m
TUTTelt o 3iferes M ey wew §

I;=0.75 £0° PU, 1, = 0.8 0° pU,
V3=12 /0 PU, 7, = (007 +j0-15) PU.

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

Bus 1 Bus 3 Bus 2

@
oy
= J\E
@
o
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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 :

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

Bus1 Bus 3 Bus 2

v, Lg Vo

lioag =——

Bus 4

2 wifts Tt % dure % a7 fafese g fre g R
Fy =03 P +35P; +125, T/

Fy =02 Py +30 Py + 140, T/5

af Ser 3T WU A @ =Aad W A 90 MW 37T 20 MW T $
T HHT 200 MW &, a1 fudeft aferer sgE o 68 gefud Icred
T 1 o iR | Af 2T g g B R H EHE ®9 & wei
e T 2, A TWH 990 IcUEH AN & SER $HIEA b WO § NI
S & o B | R i W Sufdd feea T R

The fuel input equations of two power plant operations are given as :

Fy=03 P} +35P; +125, T/hr

Fy =02 P, +30 Py + 140, T /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
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(e)

Q7. (a)

(b)

"HKM-B-ETE

wo-zsv%wﬁmvmaﬁDMﬁﬁa(mﬁa)ﬁwma@m
mﬁmw%wﬁmm(@qaﬁa@s)ﬁm%,ﬁw
éﬁ%maﬁummﬁuﬁwﬁﬁq | T W= emgfa
sl & & 2@ 1o W T |

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.

wmw%mwmm@mmﬁmm
Sefeh FEOT A A9 TEW BR | 10 MVA, 0-85 9=t 9Ifeh 1urieh &7 W
ST Al B | W F W= A= 1, B= 1212 /6464° o D = 1 3k 7w B
T TS ht Fieedr 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 waftd wfth & @1y v Ranurd dwror @3 10-15 W, &
ST g PSD % 321 A1et AWGN @91 80 dB et 01 51 At
=He HT I9FN Ha B | afe Ffe 6 wwra P, 104§ arfers 78 Bt
2, Il STGETT ASK %1 WM F 70 sHfirean e e @ € o
hIfSTT |
A binary transmission system with a transmitted power of
300 mW uses a channel with zero-mean AWGN of two-sided PSD
equal to 10~15 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.

(i) Wk 2Vy, @ g @ St B 8 kHz 7% Fefife 2, 9w
PCM @ % wieawm @ Ifq fopar s 2 | afe foret g9 it stferran
Wﬂgﬁwéﬁmaﬁﬁzﬁmmﬁil%sﬁ%,?ﬁnw
T HH, FaH Sfdeed (Swaferr) g qen aema 3w i fie @
et Hif |
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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© @ mcmwﬁ%m&@msﬁaﬁmwmaﬁa{ﬁuﬁm
(¥fén) =t sgH areft qeRTh! I 3@ hitT |
Mention the techniques of increasing the voltage and current

rating of converter station of HVDC transmission system.

Gi) HVDC = yomell # S ared i e 1 3@ HIT |
Write the requirements of valves used in HVDC transmission

system.

Q8. (@ @ FWM ™ M, @ g xy, X, X3 Y1, Yo, y3 Pl @IH GHIEH
P(X,mﬁammﬁamé,ﬁm%ﬁaﬂaﬁﬁmw%l

(A . RRe. £
g

20 40 40

g 4

v s
PX,Y)> %156 20 20
R N

e

H(X), H(Y), HX/Y) @@ H(Y/X) & frutror Fifs |

Two sources M; and M, emit messages Xy, X9, X3 and yy, y9, y3 With the
joint probability P(X,Y) as shown below in the matrix form.

Y1 Yo y3

alg iy

20 40 40

ey e

Y R S
PX,Y)-> X355 20 20
A e

X i —— Pl

- I R

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

(e)

PHKM-B-ETE

@ﬁéﬁméﬁnaﬁmﬁmaﬁaﬂ(m)%wﬁﬂﬁa(ﬁ)w
H 400% S19-9TT &V FHA B | T e, 50 MVA, 66/11 kV gftonfis
HIHSATT T 6 o et 1 s fopam oy 2 | fodfiae T% CT 1 319w
3000 : 5 99T MATHH 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.

@Wﬁﬁﬁm%aﬁqﬁ%mﬂnmﬁr@taﬁwﬁmﬁﬁqvﬁ
wftwﬁzoAﬂmﬁaamarﬁmm%mw&wﬁmﬁmmﬁ

20%%%|qmwmﬁmqém%a(@)mﬂmm: 15 H a9
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
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