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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

WIEA
SECTION A

(i) FEET (P), (i) @oTehfera (1), (iii) sgeafad (D), WE (iv) PID faesent &t

1 i 8 2

gTeAes Sfagfee fresor ugfa 1 @ s 2 2

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

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

What is the application of positive feedback control system ? 10

9 T 8085 Gew TETes i fFefeifaa smforda fdw fu s &, at 589
g il T gt feranfafy it samen Hifs

i) ADDM

(i) ADCM

(iii) DAD rp

(iv) SBIdS8

(v) DCRreg

Explain the operation performed by 8085 microprocessor when the
following arithmetic instructions are executed : 5:2=10

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

Fmfiet aftwe § Vg = 15 V, Ry = 15 kQ, Ry, = 50 Q, Ry = 50 Q Td Hi&
FSD =50 pA % |

B % B L
< A I N\

0-5 FSD & foru afimfier & Y0 & vaq =i fyifa Fhifse |
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 FSD = 50 pA.

! T 1 R
RX l _b_) 'V\/l\/‘ \llm

A B T

Vg = R, /g"l R

m

Determine the ohmmeter scale reading at 0-5 FSD.

9 uF 91T, 0-05 W BE BV Td 11 kV, 50 Hz T HRIA T Had =6
(forgeiem) & wifte g/ it o Hifsw | wefim (FR) M@ wd THpe TRy
i smftEa Hifs |

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.

T G (FIELATH SRIW) 1 Fohea1 Y e HIvm | af gt T

! YT ol B, THEH &, @ M =2, M =479 M = 8 % 99 % fw PSK
Hohd & T NG AT |

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,.

@ﬁﬁ%ﬂﬁdﬁﬂ@ﬂ?ﬁ%ﬁgﬂ-wmwﬁaﬁ%ﬁwmﬁ
(35 23| uferdie) e w2

Ke—Ts
s(s+1)

G(s) =

W&l K> 0 & T > 0 Afer sifew et § |
WW%T%WWWW%W,WWW%WW
K <K, &1
gl

Ky = o cosec (o,T), 3T

®0 = 0 T I TH 8, I FHHE o = cot (0T) B TTT T & |
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For g given valye of T, show that the closed loop System for g]j values
will be K < K,

where K, = ®9 cosec (o, T), and

b) () gogs q&H garfy 3 T VO qawfify 0 W S Ty /o
|

(ii) 8255%§R-AaﬁWWW§?UO§TﬁW3Wﬁme
Ea)

What are the OPerating modeg of Port-A of 8255 9 Explain
handshake Operation in I/ ports, 4+3+3=10

(c) wmv&waﬁ@wﬁiﬁ(moimA@{aﬁwﬁ

(i) Limiting error
(ii) Probab]e error

Comment upon the regyltg as well. 2+6+2=10
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Q3. (a) Us =g aufea fgedfia spm (A7) a1 & 3= Bo

K2

M(s) = 5 n
s“+ 2§cons +

2
n

1 AP sEfea oE fom § fe@mn mn R | 99 i 9few K wd sEwe

TuTTeh (&) ht O HifST |
[ T 1Mo |
2.5 ________

1-0

|
|
I
|
|
|
|
I
|
I
|
|
I
LN sa— {1}

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

Ko?

M(s) = 5 n
s + 2§mns +®

2
n

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

]
2:5

1-0
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(b)

(c)

Q4. (a)

PHKM-B-ETE

Us CRT & €HTeHe Ufgehl (TAIE) 1 fanra 3 kV 2 wa 3ueht g o=
W2-5cmwwmﬁ5mmiﬁ@¢{§ I%W(W)Eﬁ
yfgemiatt % "5 A gt 30 cm 2 | A fomem wfgewisti WA arelt e
dieeal & Jade® it gig 100 2 | F=fafaa i omn i

fertorgst <t Tif
(ii) CRT ! forerem Hagsfierar (gunfzar)
(iti) CRT %1 for=ier ToTeh
(iv) TRugst i 5 cm a faafora & o forw smavers Frash ateed
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

(i) Deflection sensitivity of the CRT

(iii) Deflection factor of the CRT

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

4200H W& 4201H w3fa srafeufesi # wufea 8-foe e it 3t wensti i s
qoT i Y 4202H AT 4203H TF W GURd i & U e W
T w1 aEH hHifse |

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 fescifags (Se-fed) gEegat (YRias) 6l Gamiar 2000 pF q &S

Haesfiern (gofear) 30x10-3C/m%|1¢m1Mm3aﬁaﬁ%m:r%ﬁuaf‘aa

100 pF ! Fu=R GUTREAT % 37394 ¥q YI aloHed & Jod & g Sied

T el i et 150 pF 2 |

ﬁm%iﬁaaaﬁmm?ﬁﬁm-

(i) Hae ZESIER (TRIAH) hi Hagsierdn (gofed)

(i) wwqel HTgA gomett it 3= gl TaETa (gufedn)

(iii)m?mﬁmw@mmmmgﬁ%wwm
el

(iv) aTe1 red aiiar &1 9| 58 5% A W H 20 kHz 7% 6H % g
ST T TehdT 8

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
(i1) High frequency sensitivity of the entire measuring system

(iii) 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

feu mu frdei & fow 8085 gew @it % wfEm He fi veEw fife w
e =amen 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

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

(v) CMA



(0 Wwﬁém%gmm(aﬁét)ﬁaaﬂtmmaﬁmzﬁamé
IT % wefdfa femam w2 | 9gfd = ‘@’ T K 1 frafor Hifvw |

u(t) K c(t)
S+a 4
T 1
c(t)T 4
Pl i At SR e [ K g i L
/’: C(t)
A
// !
7/ !
4 |
I
I
! >
0 0-2 Wi
9y (t) (FHUE )
7 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

b | 10
u(t) K c(t)
S+a
Figure I
c(t) A
T Z
20— AR e L R SN b L
o olt)
‘0 g
/ i !
/ i
/ i
4 |
I
i
! >
0 02 iy

Time (t) (in sec)
Figure IT
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Q5. (a)

(b)

PHKM-B-ETE

@us B
SECTION B

@mmmwmaﬁ@ﬁﬁﬁmﬁh%mw% | 1 rad/sec
% U G(s) T H(s) % wne dgq T S Bed T(s) 6 gdesiior
(ganfgar) =1 fuftr Hifve |

Moy 3 e 22 : : > C(s)
b 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. 10
R(s) + 4 G 10 ’ > C(s)
h, s(s+1)
H(s)=5

S 110 V, 3 A $TE Wit 0T a1e WR 1 8 6 i quY rafy % R us
THA-hal Fai Hiew hit et § @ e 2, ww N fiew wr um (few=p)
1320 SR HHAT & | Hiet feeis Y momn AR | 3l 110 V, 5 A IR B Tem
1 T A 1 A 3 5 K @ty a fE S 2, @ e H W 750 4R
AT &; WR Wtk T i momr Hifv |

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 toa 110V, 5 A load
for 3 hours, determine the load power factor. 5+5=10



() T 1 wehfa sreas (Feash) & fore w8 yavar ez fafey |
©

~j0.3 @ ~j0.3 @ ~j0.3 @

-j4 - 38
- j6 E -j12 % - j6 %
Write the bus admittance matrix for the network shown in the figure. 10

—j0.3§ @ 40.3% @ -j0.3§ @

OF—mmr— A —wmr——®
-4 -J8

_jGE -j12 —-jGE

©
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(d) TH Aihd THA PR e 1 GREEH 14 kV R R 9T R | et &
e B 112 em 3R frgaden wa A s 275 em @ | AR e &
3o e w Avfigd sfa@ie (Sesfty) wew 6 S, @ ee H sy
ARETEH Feedr i TuET HIfT |

A single core cable without grading operates at 14 kV. The conductor
radius is 1:12 ¢cm and insulation radius is 2-75 cm. If cable is with
inter-sheath grading at suitable radius, then calculate the maximum
operating voltage of the cable. 10

(e)  IFaTITA (@ﬁz)uﬁmﬁwﬁﬁ@mé@ﬁww%&@m
STt 8 2 bl sierser wfoew 1wt @ OST ey i e @ 3 e
fopa Smar 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) ﬁwl%rﬁaaﬁﬂﬁaﬁnémmﬁﬂ%mﬁﬁmmaﬁﬁqmw
TUTTeAt o Sifehes 7 oy b & -

I, = 0.75 £0° pU, I, = 08 /0° pU,
V3=12/0° PU, 7, = (007 + j0-15) PU,

Zy = (0-06 + j0-20) PU, Z3 = (0-05 + j0-06) PU

Bus 1 Bus 3 ; Bus 2
P e
G > G
@ ' I | 2

Vl L3 V2

bt A
Do

Is v,

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 /0 PU, 1,=08 /o py,
Vy=12 0 PU, Z; = (007 +j0-15) PU,

Zo = (0-06 + j0-20) PU, Z3=(0-05 +j0-06) PU

Bus 1 Bus 3 Bus 2
g 05 W
- I I’1 Iy i =
Vl L3 V‘.Z

Ioad &

Bus 4

2 vt T % weTer & fo fifase g e R R
Fy =03 P +35P; +125, T/

Fy =02 Py +30 Py + 140, /62

af T SHE W SAfehan d =Had W HAN: 90 MW 3 20 MW T 3
E9d TiT 200 MW &, d fiaemht aieren e o S dsid 3eaned
T S o IR | AR G ST g Fel R HI EEE ®9 8w
fpa ST 2, @ A S e AN % STIER TS h WRO § ;I
S 61 T IR | FEROT B Rt Sufda o T R

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

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

Fy=0-2 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

20

20




(c)

Q7. (a)

(b)

"HKM-B-ETE

TRz 20 & 8 Ton 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.

@mm%ﬁwwwm@mmaﬁmaﬁﬁq
Sfeh HERT |G 9T TEU BR T 10 MVA, 0-85 we=rmt w1fth Torieh &1 Wl
S Al B | T % T A= 1, B =12-12 /6464° o D - 1 3tk vew Bk
W ATEH i dleedt 33 kV 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=1213/8888 5 D 1 and receiving end-voltage of line is 33 kV.

@ 300 mW ®af@ wifth % @ & Renurd gwor a3 10015 WL
SR fg8R PSD % 3= o157 AWGN @ 80 dB F TR B aTet
%wmméiaﬁg&aﬁmpe,lo‘4ﬁaﬁ%ﬁ?ﬁ@#
%,aﬁag@mASmemgqaﬁmnaﬁmﬁzaﬁm
HIf |

A binary transmission system with a transmitted power of
300 mW uses a channel with zero-mean AWGN of two-sided PSD
equal to 1071 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.

() W 2V, @R smgh da St f5 8 kHz 7% SefifRs 2, Bt w
PCM@%W%Q&H%@W%W&%@&?@@W
mﬁmgﬁmmﬁvﬁﬁmﬁil%ﬁé,a‘rnw
Wm,wuﬁw(#ﬁ)awmﬁwﬁﬁzaw
frafor $hifs |

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%mwaﬁaﬁmwmﬁaﬁw
() B TG ATl dehH B SgE Hifse |
Mention the techniques of increasing the voltage and current

rating of converter station of HVDC transmission system. 5

Gi) HVDC = Sorefl § Y aredl ht aenal 1 3g@ HIT |
Write the requirements of valves used in HVDC transmission

system. _ 5

QS. (a) a @ﬂ Ml Ea' Mz a '{ﬁ:n:‘}ﬁ X1, X9, X3 G Y1, Y2, ¥s Eﬁ "H-gﬂ; W
P(X,Y)%mwﬁaﬁ%,ﬁm%:ﬁéwﬁmw% |

¥1.. .99 y3

ofE 0

30 1 1

U e

Y Xk o 25 e
PX,Y)> X155 320 20
K T

R

H(X), H(Y), HX/Y) w@ H(Y/X) %1 Fei Hifora |

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

T
Sla T

20 40 40

ik gt

Y Noeul] 8 R
PEY)- %125 20 20
A T

X i pordl B

618 -8 . 8

Determine H(X), H(Y), HX/Y) and H(Y/X). 2(
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(b)

(c)

PHKM-B-ETE

wﬁéﬁmﬁﬁmﬁmﬁﬁqﬁaﬂ(qﬁa)%mﬁuﬁa(@)m
1 400% T9-TT TFOT A B | T Se1-WR, 50 MVA, 66/11 kV qiunfis &
IR H&O % T et 61 woivr fop oy 2 | feefoss % CT 1 s
3000 : 5 9T WATHFH TE 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.

@Wﬁﬁw%zﬁqﬁ%w-mmﬁr@taﬁmﬁmaﬁﬁqﬁ
MﬁzoAmaﬁwmaﬁaW%wqﬂwﬁﬂmﬁﬂwméﬁ

20%%%1@@&%@%(@)%%& 15 H qef
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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