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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

@WITA
SECTION A

(i) TEEAT (P), (i) FEThfera (1), (iii) sgeafsd (D), W& (iv) PID fmept i

1 HiHd 8 2

eTeneh Sfayfse femor ugfa 1 o ergweim 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

I« T 8085 YW TaETes i fFefeifaa smforda fdw fu s &, ot 58
g hl 94 arett frafafe i samen fifse

i) ADDM

(ii) ADCM

(iii) DAD rp

(iv) SBId8

(v) DCRreg

Explain the operation performed by 8085 microprocessor when the
following arithmetic instructions are executed : Sx2=10

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

FmHieX afgy § Vg = 15 V, Ry = 15 kQ, Ry, = 50 Q, Ry = 50 Q Td Hi&X
FSD =50 uA # |

B B L
2 ST i N\

m

0-5 FSD % fofu afmefiet & 39M & yaq =1 Fuifa Hifsw |
2




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

VWA i
! Ry 1 __b_) ,\I:/lv\ wIm

A B |5

Determine the ohmmeter scale reading at 0-5 FSD. 10
(d) 9 uF 9Tl 0-05 3791 B IV U5 11 kV, 50 Hz T HRRA U hael T=TeH

(fergatiem) # wifts g/@ 1 ToMT HIRTY | Fefa (F9R) oM@ Td aHehe GRUY

#ft smfga Hife |

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. 10

(€) & W (FIAYH SHUM) 1 FoheuT I e HT | I Tt THat
1 ¥ ol B, THEH &, @ M =2, M =473 M = 8 % 99 ¥ fw PSK
Tehd 87 1 JAR@ HIfT |

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.. 10

Q2. (a) wﬁwmm%ﬁ%-wmwﬁaﬁmwwm
(35 213w wfere) o v R

W&l K> 0 Td T > 0 3Ifer s1few wreet § |
et s &6 T % fu T e wm % o, dga ww womeh % @t
K < K, g1
<
Ky = o cosec (gT), 3T

© = o T ZTTH HH B, S FHH o = cot (oT) F HIT HIT 2 |
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b) () gogs U&H wafery T VO Faeafify 10 W S Ty /0
' I

(ii) 8255%m-Aﬁquw§?vomﬁwmﬁmém
EI)

What are the Operating modeg of Port-A of 8255 9 Explain
handshake Operation in I/0 ports. 4+3+3=]0

(c) wawtr&qaaﬁwwﬁiﬁ(woizqu@ﬁwﬁ

(1) Limiting error
(i1) Probable error

Comment upon the resyltg as well. 2+6+2=]0
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Q3. (a) UH = aufea fgdfia 0 (3R) a1 & A=W HoA

Ko?

M(s) = 5 n
s”+280 s+

2
n

1 A Ifean o@ foa # fogmn mn R | @ i @fey K @ srame
TUTTeh (&) ht FUAT hIfT |

1 TiMgo|
25 ________

1-0

8..__________.._

e G

bt
=1

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

Koo2

M(s) = 3 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

[ 1Mo
2:5

1-0
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(b)

(c)

Q4. (a)

PHKM-B-ETE

s CRT &I GTeHe fgehl (TAE) o1 fava 3 kV & T 35eht THH-R fa=ed
qfgehtd 2.5 cm T qYT ITE ¥ 5 mm H g W E | Fepee (BhH) i
yfgemiatl & 7eg @ g 30 cm 2 | W fomed afgien W oA areft fash
dieeal & Jade it 9ig 100 2 | F=fafaa i omn Hifsa

(i) fertorgst 6t Trid

(i) CRT # forrem Hereasiierar (gunfear)

(iii) CRT &1 fa=re Tur

(iv) TRugst i 5 cm e faafora @ & fore smavers frash dreedn

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

(i1) Deflection sensitivity of the CRT

(iii) Deflection factor of the CRT

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

4200H Td 4201H w3 srafeafaat § wufea 8-foe 21 i 3 wemadi &1 Srgd
AT IR W 4202H a1 4203H TH W FUfRd A & U srEeet W
U™ T A@q 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.

T fesaifaes (are-fagd) greaegger (Tiae) 6 Geriar 2000 pF qo1 A&

Hagsfierar (guredr) 30 x 103 C/m ? | 5T 1 MQ W+ Fraw wfatig wfed

100 pF & THFR Gl % eqTT &g TI alomedll & Ued & g e

A Sheed h! YT 150 pF ? |

frfefaa & o $Hifse

(i) hael JHSIER (TRIqe) i Faesieral (garfed)

(i) Gequl AT yorett it 3= Ingft TaERfiern (gufed)

(iii)m?mﬁ%w@mms%mgﬁ%ﬁmwm
Thdl

(iv) aT&l 9qred giidr 1 99 8 5% I W # 20 kHz 9% gH % g
ST S Hehal 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

(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

fqu mu e % forw 8085 gew wwihm % wfEm Hie A vrEm fifte @
wfem =men Hifsw

(i) ADD reg

(i) MOV rd, M

(i) 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

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

(v) CMA



() 8 =0T Faw & W shw (aATN) o i IwEY srghean e oy 10e
I1 % weffa foram ma 2 | vgfe st ‘a’ wd K o Frafor ife |

u(t) K c(t)
S+a %
I
c(t)T 4+
2§ )| S _//_ _____ — - - - - o
i c(t)
4537
// !
K gl
4 ]
I
I
! —3
0 0-2 —_
U9y (t) (e )
fea 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

 ; 10
u(t) K c(t)
e
S+ a
Figure I
C(t)T A
£
i = A T O AN L e
//: C(t,)
‘g
7 4
s
/ I
4 [
!
1
! >
0 02 il

Time (t) (in sec)
Figure IT
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Qv B
SECTION B

Q5. (a) UH fael FRpw yoneht o @ @ fam ¥ weltfa fFar T R 1 1 rad/sec
% U G(s) T H(s) % ane dgq T i Bed T(s) 6 ddesiier
(gonfear) = Fafor Hifve |

) i@ », Gle 12 ' — C(s)
s, 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

1&—@___, G(s) = 2 > C(s)
b s(s+1)

H(s)=5

(b) S 110 V, 3 A S WIfth 0% ot WK 1 8 W2 Y W Il % e w
Qm-wwwaﬁﬁmﬁr@w%,wamﬁamw(%w)
1320 R ¥HAT 2 | Hiet foriss &t morn K | A 110 V, 5 A WRH e
1 TE Sl H A 3 T h @l q BRI 2, @ e H 9% 750 TR
EHAT 8; R Stk 0rieh <Y o Hifa |

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 y



O +—1 —TO0 ©)
-4 -38
_Je% : jlz% : j6%
Write the bus admittance matrix for the network shown in the figure. 10

~j0.3 @ —jo.3§ @ —j0.3§ @

O @
-4 -Jj8

..jg% -312 —jﬁg

@
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(@ UH i THA HR b B URETCH 14 KV W RRT ST D | e
e H B 1112 em 3 frgads v A s 275 em @ | AR Few &
3fed e W Avfipa sfaie (ensfte) wew ) S, o ee E s
IR dieedr Sl 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)  3FasTa (fewie) it & qenail 1 v W & @0 W o S ogewn
Tt 7 ? foReft et witrew Y gedt OSI yfo&q it Wal & H& gggsig
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) ﬁmﬁﬁaaﬁaﬁaﬁnémwnaﬁﬁwﬁaﬁﬁmmaﬁmlm
Tt < 37ifehes A iy wobw &

I; =075 £0° PU, 1, = 0.8 0° pU,
V3=12 /0 PU, 7, = (007 + j0-15) PU,

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

Bus 1 Bus 3 ; Bus 2

©
,_':_‘V’—‘ri
H/\g
®

Vl L3 V2

Bus 4

PHKM-B-ETE 11



(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 £0° PU, I =08 /o py,
Vy=12 /0° PU, 21 = (0-07 +j0-15) PU,
Z, = (0-06 +j0-20) PU, Z3 = (0-05 + j0-06) PU

Bus 1 Bus 3 Bus 2

Vq

foad &=

Bus 4

21 wiftr S % Gt % $a faferse wfer e wehE
Fy =0-3 P +35 Py + 125, T/

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

A YO THE W AR q =FFaW WR AN 90 MW 3 20 MW o1 $
E9d TiT 200 MW &1, @ fiderht afemem sget ot 3ud Hefuq 3emed
T < TOET IR | AR AN S g el WR S EHE &9 § wEha
R ST 2, @ A SEA SIS AN h SER SHEA h WO H T
S & AT IR | FERor i Sufer o T # |

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

Fy=03 P’ +35Py +125, T/hr

Fy =02 P} +30 Py + 140, X /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

Asferaee T | 2@ 1o T W R

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%mwwmﬁmwaﬁuﬁﬁsﬂ%ﬁﬁaﬁwﬁﬁq
Seifeh HEOT TS 39 TRV BR | 10 MVA, 0-85 9=t 9Ifth 1ories 1 9R
ST Al B | W % IET A= 1, B= 1212 /64:64° o D - 1 3k 7r@w 3R
W AT Hl deedr 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=12-12 M Q, D = 1 and receiving end voltage of line is 33 kV.

© 300 mW Hafa wfth % =y w e Gewor @3 10-15 WiHE &
ST fgBR PSD % y=1 wieq AWGN @ 80 dB F1 H=RU B a
A BT IYENT HAT B | afe Ffe T HHraT Py, 1074 & srfers @ B
2, Il STGETT ASK %1 I H 50 sHferean e e @ & 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 10715 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) T 2V, | gh b St 5 8 kHz % Sefifies 2, W w
PCM @ % #ieam & Iyq e o 2 | afe foreft o < srfreram
W@mg&@méﬁﬁnﬁm‘éﬁmaﬁil%#ﬁé,aﬁnw
~LITH WM, 3Fad Sfowee (Sfe) o qen qedd dvor i five o
et Hifsm |

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

10

20

10

10



© @ Hmcmwwﬁ%mﬁ@mﬁaﬁmwmﬁaﬁw
(Xfém) =i sgH FTelt qehHTh B 3Ig@ HIT |
Mention the techniques of increasing the voltage and current

rating of converter station of HVDC transmission system. 5

Gi) HVDC = Surefl § Y areal 6l 3eTTett &1 IgE@ HIVT |
Write the requirements of valves used in HVDC transmission

system. _ 5

Q8. (@ @ @@ M, W M, & I3 x1, Xg, X3 TF ¥1, ¥2, yg Wl W ST
P(X,m%mwﬁamﬁ,ém%:ﬁ%anagﬁaWwél

- T . W )

"Ny e o

40 40 40

3 i

X oo i 38 i

PX,Y) > Xg & 5 5
R

8 8 8

HX), H(Y), HX/Y) T H(Y/X) #1 e Hifdw |

Two sources M; and M, emit messages Xy, X9, X3 and yq, Yo, Y3 with the
joint probability P(X,Y) as shown below in the matrix form.

- A R L
sl el g T
40 40 40
1 3 1
allide 1 8
8 8 8
Determine HX), H(Y), HX/Y) and H(Y/X). 2(
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(b)

(c)

PHKM-B-ETE

wﬁéﬁm@ﬁnaﬁmiﬁﬁqa}aﬂ(ﬁa)%mﬁaﬁa(ﬁ%@) Bityi
1 400% -G TV H 2 | T SeI-WR, 50 MVA, 66/11 kV qforfis &

IR T & forw et o1 =i fpar a2 | fedfersh % CT &1 a1
3000 : 5 qT WTATHF TF 600 : 5 2 |

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.

@qﬁwﬁaﬁw%zﬁqﬁ%w—wmﬁmaﬁmﬁmaﬁrﬁmﬁ
Wﬁ20Amﬁwmaﬁam%mWﬁwﬁr@tmﬁ

2O%M%IWWW®W(Q)WW: 15 H q91
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

10






