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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the followihg instructions carefully before attempting questions.,
There are EIGHT questions divided in Tweo Sections and printed both in HINDI and in ENGLISH.
Candidate has to attempt FIVE questions in all.

Question no. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosmg at
least ONE 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 medium other than the authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless other-wise mentioned, symbels and notations have their usual standard meanings.

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a questlon shall
be counted even if attempted partly. Any page or portion of the page left ‘blank in the answer book must
be clearly struck off.

A-BRL-mM-FMFB I
s

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education R

SECTION—A

Q. 1(a) (i)WﬁWm'mm@ﬁmﬁm :
, BN § #ifrm
mﬁ;mﬁﬁﬂﬁ:ﬂ?ﬁﬂm%mm%: e |

Giving classification of errors in measurement, explain these errors giving suitable
examples. Explain how systematic errors can be minimised. 5

(ii)@Waaﬁﬂwﬁmﬁ%n@wﬂamll=10io.2Aam§aﬁ
T H =20 £ 05A%) WA AU I=1 + L F s A
() Lwn Lafed = dwa gt w gg
(i) AW = ww fFEem e g
AR uT frmeft A

A circuit consists of two branches in parallel. The current in one branch is [ =10+ 02A
and in other is I, = 20 + 0.5 A. Determine the value of the total current I = [ +1,

(i) considering the errors in I, and I, as limiting errors,
(11) considering the errors as standard deviations.

Comment on the result. 5

Q:-1(b) T W W AT 138-kV WL WEFT 49-MW WX H 0.85 Granrl Wl [E ¥ WAy

T F1 80 km oA #N @A B AR RydE Z =95 £78°Q T Y = 0.001 £90°S
qEHTg-T YRGS F TN G gY, TOAT Y

(i) Line & A, B, C @ D ferist =7

(if) Jyu-fa Jeear

(iii) Jwvi-fa ara

(iv) Juvr-faro wiE o, 9o

(v) HELO <&l

A 3-phase 138-kV, transmission line is connected to a 49-MW load at a 0.85 lagging
power factor. The line constants of the 80 km long line are 'Z" = 95 Z78°Q) and

Y = 0.001 £90°S. Using nominal-T circuit representation, compute :

(i) The A, B, C and D constants of the line ;
(i) Sending-end voltage ;
(iii) Sending-end current ;

(iv) Sending-end power factor ; and

(v) Efficiency of transmission. 10
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Draw the block diagram indicating the typical architecture of a microcomputer. Briefly
discuss the salient features. 5

(i) AEHHEET F TN 9 ge, uEd e o awen of dor #8998 W ged) 8§ 7
‘O’ Bz # wEm Wd gy affsq ¢ wx Pty 4 g B W gwd g o

How can square wave generation with a variable bit rate, be done using the
microprocessor ? Qutput should be available on a chosen port, using bit ‘O°. 5

Q. 1(d) Frefafes Tfa # afenfm wifm .
() T& a9’ =7
() Rz g
(iii) THET §EY qu
(iv) @z’ =1
Femn o 3 R
Define the terms given below :
(i) Pick up value
(ii) Reset time
(iii) Operating time and
{iv) Reset value

for protective relays. 10
Q. l(e) Promam o ¥ R 2 MEe & 3Iedw 9w avis AR
"~ State and explain various test inputs in control systems. 10

Q. 2(a) ¥ Ru wu fHuAw @7 & deF Imw

Using the Block diagram simplification method reduce the block diagram of the following
control system

—1 10

C(s)

Kl

ﬁmmﬁaﬁmﬁfﬁmmm@ﬁmﬁrﬁaﬁm%mmﬁ

TR IRy .
to a block diagram of the following type : 20
R(s GEs) 5 C)
H(s)
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Time-current characteristic of an induction-type overcurrent relay is :

I UF-g7 & qurs

I (Multiples of pick-up) | 2 4 6 8 10 |12 | 14 | 16 | 20
Td%s

T (Seconds) 10 1 5.1 4 1 3413 28 1261251 24

ug SAfter R w1 @few we s s € Feer e smEeE 125% # OF oam

TMS 0.6 21 w8 g 9Reg & C.T. Igmd 400/5 WoR & 9t 8, wd v ooy #
AN G 4,000 W B |

Tt is desired to determine the time of operation of S-ampere relay having a current setting
of 125% and TMS of 0.6 connected to a supply circuit through a C.T. ratio 400/5 ampere

when the circuit carries a fault current of 4,000 amperes. 20
Q. 2(c) (i) vf¥ = # T wEE aE % e AR v w sE e afie wih
Classify different types of buses for load flow study in power systems. 3
(ii) mﬁmﬁﬁmﬁﬂﬁquawwaﬁwﬁm
Discuss formulation of Newton-Raphson method with mathematical details in polar
co-ordinates. 7
Q. 3(a) dfem wﬁﬁmﬁﬁmﬁ%mﬁaqﬁﬁﬁ (a3 m@)mﬁmqﬁaﬂaﬁ%
Frarar TN 21 59 OF &1 AU WA W A
The asymptotic approximation of the variation of gain with frequency of a control system
(Bode Plot) is shown below. Determine the transfer function of the system. 10
g aB ¥ |
Gain in dB | 6 dBloctave 76 dBloctave w (TR 1)
50 100 w (log scale)
0 1 —>
20 dB{ =" ;
' §
1
: -12 dB/octave
-6 dB/octave
4
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Q. 3(b) () P ofw w @ ger mww #41 B3 € awr wve AR B P af-mee @

Q. 3(c)

Q. 4(a)

Q. 4(b)

e g ge e s ogear @ 7

What are the main causes of low power factor and discuss measures by which low
power factor can be avoided ? 10

(ii) T UK 20 kW wiida 0.8 geem i e uY der ¥ 9w e # el
ARl RS sl # 0.95 Teenl aF werm w1 e |

A consumer is taking a load of 20 kW at power factor 0.8 lagging. Find the rating

of capacitor to raise the power factor to 0.95 lagging. 10

TF 11-kV, 50-Hz 9f¥7 TF 9R & 9iEg @ $¢ @0 o a7 @ ¥ A% &1 qq
I Bl T W g @S AR i Jun eilar FEn 4.0 H e 0.01 pF
Y aur gfaig vy wri WA ST (a) iRT A TG Aleedl (b) AW dlecdr
Rrex w17 () @it Qs divear 1 Aghy w@ (d) U deed #osiEd gerad
W (R e 9 A AT B v R @ |

An 11-kV, 50-Hz generator was supplying power to a load when a three-phase fault
occurred on the system. The inductive reactance and capacitance of the faulted section |
were 4.0 ohms and 0.0]1 pF respectively, and the resistance was negligible. Compute
(a) the active recovery voltage, (b) peak value of the restriking voltage, (c) the frequency
of transient oscillatory voltage and (d) the average rate-of-rise of restriking voltage (RRRV)
up to the first peak of oscillations. , 20

() FHEN deF FRE TEL ANY IERT AE B @A e Hie)

Draw a functional block diagram and explain the working of a digital frequency
meter. 10

(i) »= ey AvE gu AMEEY SMEi WUE & [y dur Rwwd w1 wRey w@ iR @
quis i | |

Describe the circuit and working of a wave analyser for audio frequency and Megahertz

frequency. 10
qﬁmwamq%émﬁwm-wmwammw—aﬁﬁf%
Tt @ T g |

Draw the timing diagram for memory read cycle and memory write cycle and explain the

significance of the time periods therein. 10
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A systematic (7, 4) linear code has the parity matrix P given as :

(P]=

o;—-A._A._n.
— ) ek
._A.—Lc._a

(i) §ew @Rl 1000, 0001, 0010 T 0111 # R %z aRW A w0 A

Find the code vectors for message vectors 1000, 0001, 0010 and 0111. 8
(il) TEIER Fra@d A@ AT |
Draw the corresponding encoding diagram. 8
(iif) 7R T R [0111110] * whet A ¥ & A 1 wgfed HRC am e P
BT | A .
If the received vector [0111110] has a single error, detect the error and correct it.
: 4
HOE— A
SECTION—B

Q. 5(a) () w Frosm o F ¥y fgua A fa=adeq firg ww *ifvg e -

Determine the break-in point in the root locus of a control system with :

G(s) H(s) = D 5
(s° +s+10)
(i) Frame @7 F koo
For the control system :
R(s) K C(s) 7
5(si + f) - £=10"" Newton m per rad/sec
J =5 x 1073 kg-m?

s wau Praw R st gmwm e 0.01 21 K OATT W IR
the steady state error for unit ramp input is 0.01. Determine the value of K. 5
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Q. 5(b) sgfTamh qof-=r T 71 sravmwar g 7 4 FEEh o At s e wW gy, R e

Q. 5()

(i) mmﬁm@mwﬁﬁﬁww%?mmﬁﬂFSKmK
¥ FF Jga & ?
What is the need for sending d1g1tal data over analog carriers ? In this regard how
is FSK better than PSK ? . 5
(i) STFHST SeEHH B 7 WX Tﬂw % dedf ¥ "emmEr al'quu mE (01 ST ) qur
91 siFST TEF (@ ST g) A A% R wse Mg
With reference to the 7 layer architecture of data networks, distinguish between
Protocol Data Unit (PDU) and Service Data Unit (SDU). 5
Q. 5(d) Plaew’ & forg R Taas wwl o1 Ivaw AR qor Tl @ e ygF weml
F EAARHE quT HNC |
State various insulating materials used for cables and comparatively discuss any two
widely used materials. 10
Q. 5(e) ‘affec & s = wwew § 7 uffeet 3 ofodm-orrwn sfensls @F w1 oge w
¥ gHARY qUT TEA Al wHIENA (@) § i
What do you mean by Thermistor ? Explain briefly resistance-temperature characteristic
curve of Thermistor and compare the same with thermocouple. 10
Q. 6(a) (i) = Aol Fur & 7
What is a digital voltmeter ? 3
(i) &Y dieeAd K g # ogEEd oA E 7
What are its advantages as compared to analogue voltmeters ? 3
(iii) AR g & sl deemitEl (DVMs) #f g3l a9 8, et & #1 giq 9
& forg avis #fdo)
Listing different types of DVMs explain any one type for the measurement of current.
4
Q. 6(b) (i) fR@red DAC 1200 I 8255 3faxyssT H$q fhar o1 ¥HaT & ? oAl IN@ T |
ANEH B TR d fou fow wwwT @ v Sk |
Show how DAC 1200 can be interfaced to the 8255. Write the schematic diagram.
Use ‘double buffering’ to prevent glitches. 14
R~-BR(-M-FIFB 7
: =3

fearsd B R—X waa § wgddy asw 7w X 7

What is the need for a multi input comparator ? Show with diagrams how to obtain the
quadrilateral characteristic in the R—X plane using 4-input phase comparator. 4+6=10

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Edwgitian fae =1 siwst, s & sAv@ wfa @l # sfsia 2, s () 7 fg mg

Q. 6(c) (®

(i)

DAC g5i&a, F ®AaT 731 & fog 8085 gwafhe fafew | wg mifg f& weer e
w1 gal HL 39 # ssiRa 2|
Write 8085 subroutine to transfer 12 bits of data stored in two sequential memory

locations to the DAC interface carried out in part (i). Assume that the address of the
first byte is stored in the HL pair. 6

DPCM #& PCM ¥ St 8 7 Ial @fgd gwamed f #7 DPCM d*dl
Ioq TFr S @ U IAH KEdwd R e & 7

How is DPCM better than PCM ? With the help of illustrations, show how DPCM

A a. 4

signals are generated an* * - 10
A fr # Rew W dEdd feoes W RER fiw) f1z wEkaa @

(@) Faeqr @Fam Qe #1 WEM FE g smen e €k

(b) FT-FH T AT |

Consider the convolutional encoder shown in the figure below. The code is systematic :

Q 7@

(ii)

A-BRI-M-FMFB

(a) Draw the state diagram using the State Transition Table

(b) Draw the Code Tree. 10
+ 1
SO
Output
Input
" > FF1 c®

Rreamge WA & g, Priw W we Pgg giesgas afa OPAMP &1 gaim fg o1
AA RN gadF F YR B T ARy

Describe the functioning of a charge amplifier using an OPAMP with piezoelectric
transducer used at the input for measurement of displacement. 10

FATT W B worh B SGed PNC T g@E Ighy s # R g
Ik FATEY |

Derive the expression for the transfer function and draw its curve showing frequency

response. 10
8
¥
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Q. 8(a)
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Q. 7(b) (i) 8086 F Wied T & <=l & T sed)

List the features of 8086’s segmented memory. 5
(i) 8086 W fafyr= war fumd <17 @ 8 ? S°F @l & giud #RQ I7 TdAS B

@ 1 fafde, MOV’ 1 U JE@0 WH | 3 TS & YdihRAe ddaal Bl
€ FarEy | '

What are the different addressing modes available in 8086 ? Indicate their features.
Write the mnemonics for each of them taking ‘MOV’ as an example. Indicate the
symbolic notation also for each of them. 15

T aEE qA B, Jeds AW WIW A AEn FW oo ¥ 7 uF BPSK ¥dd & R
T g R SR

What are the advantages of digital carrier systems over Baseband digital transmission ?
Develop the mathematical formulation for a BPSK signal. 10

T EEw §F A sERur-aay gEEel § oOw B o
X| =X,
Xp =Xz — Wy
X3 = =2%, - 3x; + u,
gur Fofr wlieo §
¥, = X+ 3x, + 2u,
Y27 %
IR HHAV WHd YAE WS H A€C A qF B el gel Fwowm B
A contro] system is represented by the state space equations :
X; = X,
Xy = X3~
X3 = ~2x, - 3x; t u,
and the output equations are :

¥y =X, 3%, + 2u;

Y27 %
Draw the state transition signal flow graph and find the characteristic roots of the system.
20
Q. 8(b) () whw @Al # wEmdr § HVDC §9X0 &3l & affaor 4 e kg
With the help of single line diagrams, discuss the classification of HVDC transmission
- links. 14
(i) 379 gEATHE AW TE EAG F Sarsd |
State their comparative advantages and disadvantages. 6
Q. 8(c) TH I RA =1 wesd g sy T ol S ® A7 Fard |
Draw the block diagram of a Digital Relay and name all the blocks of this relay. 10
A-BRI-M-FMFB 9
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