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This question paper contains 36 pages]

RSM-08

ELECTRONICS AND TELECOMMUNICATION ENGINEERING

Paper - 11

Time : Three Hours Maximum Marks : 200

WY : A oL quifeh = 200
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()

(d)

(€)

IMPORTANT NOTES
TEequt frer

The question paper has been divided into three parts —Parts A, B and C. The number
of questions to be attempted and their marks are indicated in each part.

T T, A SR R AR e e B 1w o A ¥ R S At w5
AT TR IR b IH WO H siferd fard 1 ¥

Attempt answers either in Hindi or English, not in both.

IW &S 7 et v § 9 o) ww o SifsR, <M1 ° T2

Answers to all the questions of each part should be written continuously in the script
and should not be mixed with those of other parts. In the event of candidates writing

answers to a question in a part different to the one to which the question belongs, the
question shall not be assessed by the examiner.

FI YRR H TR&AF T F TAR T IO FAAR S Tl 9 T O H QR O F W
TR UM FfE 1 TE v H gE T F U9 % S e W W R Y9 @ S T S |

The candidates should not write the answers beyond the limit of words prescribed in
parts A, B and C failing which the marks can be deducted.

R 9 " e iR H st e Tl wssi ) dien 9 sifves ¥ W feren
Tfed | 5UH Seoie L W 3T Fie S Thd T

In case candidate makes any identification mark i.e. Roll No./Name/Telephone No./
Mobile No. or any other marking either outside or inside the answer book, it would be
treated as using unfair means. The candidature of the candidate for the entire
exarninations shall be rejected by the Commission, if he is found doing so.

3l gRT TR YREHT & ofeX s1eEn FTel Yedr fug au-Qd R/ T/ HeEa
TR/ TR TR A 31 FiE eI senfs o S st sifesa iRl w9 i ergfem e
<1 AT A ST 2T 5 UE O ST sl wegel wdten F enafdar | R @
STt | - :
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PART - A Marks - 40

o 30 ~ 40
Note : Attempt all the fwenty questions. Each question carries 2 marks. Answer should
not exceed 15 words.

e Wzou‘ﬁf%eﬁ?ﬁmluﬁmwé?zsq‘mﬁafﬁﬁ%laﬁusmﬁ@afwﬁ.
BT

1.  List the distinct features of the Schottky diode which differentiate it from the normal
semiconductor diode.

TRITh! SEAIE i WHE HHihSa SIS Y 377 Hoart afs wied giva Y

2. List methods of turning a SCR “ON”
SCR =l #11 &7 bt Tgfaar Yfaa =i

3.  What is the difference between th type of AGC used in radio receivers and AGC in TV
receivers ?

e @R o syam e et AGC, 9t 9 e %t AGC ¥ 9 s ¥2
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4.  Find the Y-parameters for the two-port shown in Fig.1 (assume the operational amplifier
is ideal).

3mepfa # T I two port F Y-S PRI | (AT Yade® w1 Aee THiH)

5.  What is a race-around condjition in a J-K Flip-Flop ?

JK T gety o 10 ewEs ufiftafa < w0 AaeE © 7

6.  Explain why Totem Pole outputs may not be connected together in TTL circuits.

TTL FRIZ@ ¥ Jie Uie TSy T T & WY & T8 < o 7
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7.  Define a sequential circuit.

L T

Hieafaae awlga ! s e,

8. A unity feedback water level control system has an open-loop transfer function

Vo(s) _ 120
Vi(s)  1+4%x10°s

What is the system’s closed-loop time constant ?

Vols) _ 120
Vi(s)  1+4x10%s

w@wwqﬁﬁﬁmwﬁmmmaﬂm@.mﬁm
foan T 1 59 woneht # Feine oY Re iR o 2

9. The change jn voltage output, v(1), of a thermocouple is related to the change in
temperature, 0(t}, by the equation

v(t)+0.4 % v{t)=0.108(t)

A step change in temperature of 10 degrees occurs at time t=0,
What is the change in the steady state output voltage ? In how many seconds will the
thermocouple output reach a steady state ?

Tk qHIHTS Sieds] ARTYE v(t) T IS IHF JIIHH F Teed W HG 9T 7 g
& HATER STUIRA 1 90 t=0 W A@E ¥ 10 FEf 6 QU wood o ¥ @ v we
SFYE oSt H 1 gl A ? e W TH T & AL omiwger sy 1 o
TFg oA ?
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10.

Consider a network consisting of two sub-systems, A and B, which are connected in
series (see Fig. 2). It is known that the probability of sub-system A failing in the first
10,000 hours of operation is 0.01. The corresponding probability for sub-system B is
0.02. Assuming that the sub-systems fail independently of each other, what is the
probability that the network will still be working after 10,000 hours ?

= T Yead 9 < Aty A 21t B B i et SN T ¥ (Fig, 2) H e fafea g °R
TefaEn A I SHORE % Te 10,000 Wl # ket FN 1 TREE 0.01 €1 S AR W
S B % o e Y 0.02 %) afy SR WA fuwn o g R e w1 Y Fonw 3 awdt
%ﬁl_gﬂﬁzﬁ#w,oooa‘z‘fémﬁzﬁrdmmﬁﬁmﬁwﬁnﬁ?

Fig. 2

11.

Explain with a block diagram how (i} Frequency modulation system may be used to
produce phase modulation and (ii} Phase modulation system may be used to produce
frequency modulation. .

it o1 & e § TR R (1) e Tigerm o % Iudnt ¥ Wt AIgeeH w4l
e fea w2 @R (i) W HigeRE fen ¥ e Migaer S W W ?
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12,

A Delta modulation system just avoids slope overload distortion when the input is a
sine wave of amplitude 5 V and frequency 10 KHz. Under which of the following
sinusoidal inputs will the system show slope overload effects ? (i) amplitude 10 volts,
frequency 10 KHz. (it} amplitude 5 V, frequency 5 KHz. (iif) Amplitude 5 V, frequency
15 KHz. (iv) Amplitude 10 V, frequency 15 KHz.

T ST WigevH fren & g2 W9 5 v # siifteegs @i 10 Kz 51 6T 9 3 & a9
T slereie fapfa @ asft onft o= wmar ¥) Frefafea il areees sqee o
T Tl sletelis e amam? (i) siferegs 10 V, $mahT 10 KHz (ify *MMATIS 5V,
ST 5 KHz (iii) $iReregs 5 v, 19 15 KHz 3R (iv) HRALYE 10 V, 3199 15 KHz

13.

A (7, 4) Hamming code has a sequence given by :

b by by ¢4 by ¢, ¢
Where b represents data information and c represents check bits.
If a code sequence T 011 01 1 is received, determine which bit received is an error bit.
Th (7, 4) BT HE I @l Frafafaa 1 orEr &, ford b e gemel @ ki
FAR M IFMHHb, by by ¢, by, ¢ ¢ IRBSFEN1011011
TR T e s & < b site afgel § 9 wame?

14,

State how velocity modulation takes place in a reflex klystromn.

Tt a2 § nifa HigdlyH 34 81 8, 9 aEw)
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15. Can a rectangular waveguide carry a TEM mode ? Explain briefly.

1 TF Fger aamEifeft TEM WIS &1 987 i Uohdl § 7 W8 H aawgd |

16. State the properties of mono-mode optical fibers.

I Arg Aiftesheat FZaR & 0 Jasl |

17. A primary pulse radar system is required to provide 10 W of average power with a peak
power of 20 kW. If the required prf is 1000 pulses/second what would be the pulse
length in microseconds ? What will be the range resolution for this pulse length ?

T WY Yol R H@a ¥ 20 kw HE9a WiE & WY 10 W Tas vfad it e1ien 31 afg
SE prf 1000 TEHH/AGT § A T00 =Y R Wieh! 9% 1 S ? 39 Ue WAE 9 S
STeger T fierm ?
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18.  What is the difference between Hardware and Software interrupt in 8085 ?
8085 T FEeR T2 K HITeeR 322 =1 dhied &7

19. Give the main features of Synchronous data transfer schemes.

WEHITH 2 TR YN o B Tarsioand aeensa |

20. State the features required in a Programmable Interrupt Controller.

T 2% shaler | arifya fasvand saee

14 - 11 10



PART-B Marks - 60
aRT - afen - 60

Note : Attempt all the fwelve questions. Each question carries 5 marks. Answer should
not exceed 50 words.

He U 12 T % S0 A1 938 W99 ¥ 5 31 Fuifa €)1 S 50 =kl 9 iR el
BT =fEd |

21. For the three transistor circuit shown below, prove that I_=1y, given that [ is large.

T & it st 3 7 ward et weRfe # wifed Fifee R 1 21, B e forge 7 % =t

STy
Q3 (}4@) Q2

14 - 11 11 'P.T.O.



22. The circuit diagram of a basic emitter coupled differential amplifier is shown below.
Derive the expression for its common mode gain in terms of h,, h;,, R.and R,
P 4 § Fiar tHR wres el sifewRs = Swiz =™ e ¥ gEent
FIH 1S 3 B FHISWT he, by, R, R, T 3TN HT Frepifer |

ie’ ee

Vce
01 Re Re
Q2
Vi V2

Ree
Vee
Fig. 4

14 - 11 12



23." Use a Karnaugh map to minimise the followmg Boolean expression and implement the
solution using NAND gates only :

F=(A®B)CD+({A+B+C+D)+ ABCD+ ABCD+ ABCD+ ABCD
T9R6 S TRt T HHT BT TR 96 GiaE FIST R NAND #2d & & S94n

ik 191 3R Sficthie Tifsig |

24, Explain what is PLA and how it differs from PAL ?
PLA ¥ ¥ 31K 9% PAL ¥ 3% o1am €72

14 - 11 13 P.T.O.



25. The pole-zero diagram of a transfer function H(s) is given below. Find the expression

rad
for H(s) if its magnitude at o =1 wor is 4.

ATPTA 5 T TR e H(s) &1 Ta-si o= Tz e g1 =fg Hys) mﬁﬁaqqgmzlfe—i kL

4 T @ H(s) %1 Qi) sEEy |
imaginary
143 axis
X
s-plane
-3 =2 -1
- b O—C0 >
real axis
X
-1-i3
Fig. 5
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26. What is the final value of a unit-step response of the control system shown in the
diagram below ?

ST 6 H W T Sl fawn # g Ry W i e @ 2

+
- 10 > Cls)

Y
I-— s+1
1

s+2

Fig. 6

R(s)

L J
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27. The half-wave rectifier shown below is designed to operate with a 230 V, 50 Hz supply.
However in practice, the supply voltage may vary between 220 V and 240 V, while the
supply frequency varies between 48 Hz and 52 Hz. If the rectifier is supplying a load
with resistance of 50 k(}, calculate the maximum possible value of the dc output voltage.

sl 7 T =N A B e YRREER 230 V, 50 Hez ST ¥ =en % fog fesms fem
¥ writE, arkaa H Sgfd dieest 220 VR 240 V% 9 € TR § IR T Sl 48 Hz
3 52 Hz % = & Tohah §1 i 98 WRRWE 50 kO 1 s dig %1 agfd s @ g d

dc AMFEYE Feds & HewH Hod Feptferg )

ac supply TC

Fig. 7
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28. What do you mean by colour burst in TV reception ? How is it separated ?

R IEF 1 1 Teeld 7 9 HY e e S € 2

29. What are broadside and end-fire uniform linear arrays ? Obtain the condition for a
uniform linear array to be a broadside array.

SifeTET 3R To-FRa AFTEH TR ot & 572 {ﬁ%ﬁ?ﬂﬁﬁ&iﬁmﬁg#{aﬁt
o S o ST # 7
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30.

A radar operates at frequency of 10GHz with a single antenna of 28dB gain which
transmits and receives rf energy. Transmitted power P, is 10kW and the minimum
level of received power P, required, to allow for target detection in the presence of
noise, is - 90dBW. What is the range in km that targets can be detected at the quoted
minimum level of P, ? Assume cross section area ¢ =1m2

28dB T I T & (= W T @R 10GHz Agfa W Fwraffaa & < of el Senfig war &
ofie Refla e 31 Srenfia wife P, 106w 3, oik w0 Sufkera # e @ % fore fdtee
R P, 1 270 W 90dBW ¥ P, % Sedifigd =ad W R S T 2 3 7o e
km %! 3 BT =EE? STt W88 el o B 1m? OF ¥ =fem)

- 14 -1
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31. Draw a block diagram that describes the conceptual structure of a computer.

T HE Hl UhCTAIHE T 1 90 T seiieh IIRE | HifSTe |

32. List the characteristic features of O O programming languages.

Afsdae sifEmee T srass & fafie ster gfaa ol

14 -11 19 P.T.O.



PART - C . Marks - 100

T - | 3 ~ 100
Note : Attempt any five questions. Each question carries 20 marks. Answer should not
exceed 200 words.
e ol 5 el 3 SR SR | el e 3 20 ook Preifa 1 3R 200 YT § st
BT = )
33. The local council consists of four voting members and a chairman who only votes if

there is a tie. The chairman decides to install an electronic system which will indicate

ri

the result of the voting. Lights should indicate a “yes”, “no” or “tie” in which case the
chairman can cast the deciding vote.

Design a logic circuit to accomplish the given task using the minimal number of AND,
OR and NOT gates.

w1 W % R TR e Tew € ol 59 orarer ww erene S o ) Rl
& ST |le A 1 AR & o frEn ¥ o weeeiten fre s st 3 frok
foram %) amuﬁm%m‘ﬁ"m"m"m“mﬁ@mm,mﬁvasﬁtrﬁﬁ?erﬁrﬁ
rems foraes e STl Weh | & FT HTT o Foe =fam T 3 AND, OR ik NOT g
TEHI 6 TfoIs TRl fesga s
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34.

Show that in a differential amplifier shown in Fig4, if
B1 is not exactly equal to B,, the input offset current I,

is given by Vee

’ Y
fio= 15| 2B
B j

Where 1B is the input bias current value.

yiftrg it o fog -4 o <9y o fewtfaae yads §
K B, B,V Torespel T & 31 A1 T e ST [, &l

frefafen st grr gt < weha ¥, fodt 1, Tge T vee
STEH I R T T Fig 4
1;-9=15{%J |
B
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35.  Using the Nyquist criterion, calculate the value of K that will keep the control system
shown below, stable.

mmwﬁwmmsﬁmwﬁ@aﬁmﬁ@wmﬁ%mK
=1 g ey |

+(_\ K c
R(s) (- ™ G = C(s)
1
s+2
Fig. 8
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36. A signal received at a receiver is assumed to arrive via a direct wave and a ground
reflected wave as shown in the diagram below. Assuming the boundary is flat and
horizontal with horizontal polarisation so that reflection coefficient is—1, show that
the phase difference between the direct wave and reflected ground wave is given by :

¢={4wh, h,)/\r radians.

frter W umw fire 8w | ok i efEfie wn g faer 2, S el o § e T
1 A SR 1 T 3R iR BiRient derresee % fardi & wwieR foran <, R wads
HILRIRREE — 1 ST, @ FAfor T ot eften & spuftafia qr 3 e o1 et qwrad 1)
foU T R0 % SR B = (drh, b))/ hr YT

Tx

ht

SIS 7

- r —_—
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37. Discuss the construction and operation of a Magic TEE (also known as E-H TEE or
Hybrid TEE) for microwave applications.

TEHEe fatEm e i A (S EH A R R dm d s s ) =
frafor 3R TaTaa ot WEieT it |

14 - 11 28
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. 38. What is meant by companding in PCM ? Explain giving the necessary characteristic
curves.

PCM ¥ TS 1 31 Taeid €2 41 i+ vee Q 99sEd |

14 - 11, _ 30
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39. Write the 8085 iristructions to continually read a value on an input port whose address
is 100. If the number represented by the data on the input port is greater than 128, turn
on a light attached to bit 7 of an output port whose address is 101. If the number is less
than 128, turn off the light. Otherwise read the value again.

Tz fafge o8 T 8085 % 37 U TS 7139 100 ¥ S feud Jo ovaR w1 afg
4E $TYE W T B T 1 e 128 [ 1 @ A 1071 T F 2 Al Seqe NS w7
9 i ¥ Hard wige 9w ¥, SR A T2 W ged 128 ¥ w9 B A RS iR B 2
Fr=ren i & ey v T
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SPACE FOR ROUGH WORK
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