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Candidates may answer either Paper II{A) in full or
Paper 1I(B) in full, and not partly from both

PAPER - II (A) II
- 2008-2009

Time : 3 Hours

Max. Marks : 100
This paper contains three Parts.

Part - A :  Contains 30 questions of 1 1 mark each. All questnons in this Part are compulsory. This
Part carries a total of 30 marks.

art - B :  Contains 5 questions, out of which three questions are to be answered. Thls part
carries a total of 30 marks.

*art ~ C : Contains 7 questions, out of which four questions are to be answered. This Part _
carries a total of 40 marks.

PART-A -

1.1 Answer all the following questions : (30x1)
(A) Chose the most appropriate answer :

(i} A volume control in a stereo compact-disc player would be .
(a) A set of switchable, fixed resistors (b) A linear-taper potentiometer

~ {c) A logarithmic-taper potentiometer (d) A wire wound resistor

(i) Radio frequency choke is air-cored to _
(a) keep frequency low (b) keep frequency high

* (¢) keep inductive reactance low {(d) keep inductive reactance high

{i1) Bleeder resistors are
(a) Connected in parallel with filter capacitors
{b)  Of low ohmic value
(c) Effective for transient suppression

(d) Effective for surge suppression

(7)
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(v) A graphic equalizer is 3 form of
(a) Bias control o (b) Gain control

(c) Tone control ' : (d) Frequency control.

v The line of sight communication requires that transmit and receive antennas o face each other.
If the transmit antenna is vertically polarized, for the best reception the receive antennd should
be
(a)' horizontally polarized
(b) vertically polarized

() a 3° with respect O horizental polarization

(d) at45° with respect t0 vertical polarization

{vi) Which of the following modulation is used in Satellite 'conunun:lcation ?

(ay BPSK (b QPSK (©) QAM (d) FSK

(vii) A directional microphone gives an output of 0.5 mV whereas an omni directional one gives an
output of 0.5 uv in the same position for the same sound pressure.The directivity of the
_ Jirectional microphone is ' '

(a) 120 dB (b) 90 dB (c) 60 dB © (d) 30dB

(viii) The correct sequence of subsystérns in an FM receiver is
() Mixer, RF amplifier, Limiter, IF amplifiet, Discriminator, Audio amplifier
(b) RF amplifier, Mixer, IF amplifier, Liniter, Discriminator, Audio amplifier
(¢) RF amplifier, Mixer, Limiter, Discrinﬁnato; IF amplifier, Audio amplifier

(d) Mixer, IF amplifier,  RF amplifier, Audio amplifier, Discriminator
(ix) The direction of pick up inaCDis

(a) lnear from centre towards edge (b) line.ar from edge to centre

) pon-linear from centre to edge ) (d) non-linear from edge t0 centre

8)
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(x) The frequency used for Short wave broadcasting is generally higher in
(a) winter (b) summer

{c) rainy season (d) éamc in all the seasons

(xi) An FM broadcast transmitter is operating on 100 MHz with maximum deviation of frequency
of 75kHz and a maximum modulating frequency of 15 kHz. What is the modulation index for
FM wave 7 '

(@) 1/5 (b) 5 (c) 60 (d) 1125

(xii) A 75 Q line is terminated in a load resistance of 100 Q. Percentage of incident power reflected
is '

(a) 14% (b) 25% (c) 10% (d) 2%

(xiii) Which of the following type§ of Mass stﬁrage device provide the fastest access time?
(a) Magnetic tape _ (b) CD-ROM
(¢) Flash memory ' (d) Hard drive
>
(xiv) The Weinscott treatment installed in broadcast studio are meant for
(a). Beautification of studio (b) Low frequency absorbers

() Mid frequency absorbers (d) High frequency absorbers

{xv) In any transmitting antenna System, efficiency primarily depends upon
{a) ohmic losses of various conductors {(b) radiation resistance

(¢) ground conductivity (d) atmospheric conditions

9)
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@) Fillin the blanks :

(xvi) Pitch of the sound depends on s

(xvil) As the modulation index of an M- signal with sinusoidal modulation is increased from zero 1O
3, the power in the carrier component Will oo R

(xviii) The input irnpedance of a folded dipole antenna 1S rorerreresseensarrs T

(xix) The reverberation time of a ‘broadcast studio for music, having 2 voiurne of 150 cubic, metres,
is Of the order Of .mismmeceees S second.

(xx) An amplifier raises the power level of its 5 uW- signal by 40 db, the output power will be

(xxi) Human ear is most sensitive between kHz B oo kHz

(xxii) A 20-m antenna gives a certain up-link gain at frequencies of 4j6 GHz. For getting same gain in
the 16/24 GHz band, anienna size required 1s e - _ reereeenseeene. INETTE.

(xxiil) The EIN.of miqrophone channel in an audio console should be better 110 ORISR dBu

(xxiv) MPEG -2 1s a compression method, based on the removal Of ...t information

(xxv) Incasea broadcasting station is runed to 1455 kHz, the local oscillator freqﬁency of radio receiver

' will be

(xxvi) LNBC gives output in [STTRUTRUP PSRRI band of frequency spectrum of radio- wave.

(xxvii) In audio CIICUIE, ovesivessenmmesnssssssseensss 'is used for connecting unbalanced circuit with balanced line.

(xxviil) Skip QISTATICE ©rvrreverssrsramsassmmmnssnarassees with increése of frequency -

(xxix) An audio signal 15 sin 2% 1500 r amplitude modulates to carrier signal 60 sin 2 m 10°%. The
modulation index will be TR

(xxx) An AM/FM Hi-fi tuner that derives its frequency from a quartz crystal and phase-locking circuits

is said to be

(10
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PART-B

Answer any three questions :

Q2. (& A M.W. Radio receiver is to be designed with single tuned circuit using a.9 micro henry

Q.3

Q.4.

o
tn

Q.6.

(b)

inductor The ideal 10 kHz bandwidth occurs at 1100 kHz. (5)
(i)  Calculate the capacitance range of the variable capacitor in the LC tank circuit required
to tune the receiver in 550 kHz to 1650 kHz range. - '

(1) Calculate the BW of the receiver at 550 kHz and 1650 kHz. :

An auditorium of dimension 100x40x10 mrs. has acoustics treatment in the form of curtain
& carpet only, Area & absorption coefficient of curtains are 1000 §q. mtrs & 0.2 respectively
& for carpets, area is 2000 §q. mirs & absorption coefficient is 0.5 If 1000 persons of absorption
0.9 sabines per person are sitting in the hall. Calculate reverberation time of auditorium. (5)

An AM. transmitter at 27 MHz develops 10W of carrier power into a 50 ohms load.It is modulated

by a 5 kHz Sine wave betwzen 20% & 92% modulation.

Determine :

(a)
(b)
(c)
(d)

(a)

®)

. (a)

(b}

{a)

(b)

Component frequencies in the A M. signal. (2)
Maximum & minimum waveform voltage of the AM. signal at 20% & 90% moduiation.
Sideband signal voltage & power at 20% & 90% modulation. (2)
Load current at 20%& 90% modulation. (4)

The antenna Ioad on a 75 ohms feeder line has an impedance of 50-j100 ohms. Determine the
length & position of a short- circuited stub necessary to provide a match at operating frequency
of 10 MHz with the help of Smith chart. (5)
A transmission line with a characteristics impedance of 300 ohms is terminated in a purely
resistive load. It is found by measurement that the minimum value of voltage upon it is 5 micro
volt and the maximum value is 7.5 micro volt. Calculate the value of load resistance. (5)

Calculate the power gain, beam width & capture area of a microwave dish antenna with
10 mtrs.diameter when used at 10 GHz. (5)
The antenna of gain 2.2 dB of a VH.F. transmitter of 5 kW. power at 60 MHz is located at
a height of 40 mtrs.above the surface of earth..If the height of the receiving antenna of gain
1.6 dB is 10 mtrs. What is the maximum distance upto which a line of sight communication
may be possible? Assume a standard atmosphere. What will be power received at this maximum
distance ? ' (5)°
A satellite receiving antenna with a gain of 40 dB looks at a sky with noise temperature of 15
degree K. The loss between the antenna and LNA input due to the feed hom is 0.4 dB and
the L.N.A. has noise temperature of 40 degree K .Calculate figure of merit(G/T) of this receiving
antenna. : : (6)
A digital microwave S.T.L. system specifies 55dB of dynamic range. How many bits are
required to satisfy the dynamic range specification? What is the S/N for the system ? 4)

(11)



PART-C

Answer any four questions :

Q.7. (a)

(b)

Qs. @
8

(®)

Q9. (@

(b)

Q.10. ()
(b}
Q.11.(a)
(b
(c)

Q.12.(a)
(b)

(c)

Q.13. Write short notes on any two of the following ;

()
(b)
()
(d)
(e)

Define characteristic impedance of 2 transmission line. Explain how an unbalanced line differs

from a balanced line. _ (2+3)
Explain the principle of Quarter wave & Half wave matching as applied to short Wave aerials.
&)

Explain the following for a radio receiver : (1+143)

(i)  Sensitivity.

(i) Selectivity. .

Draw a block diagram of a Superheterodyne A.M. receiver.

With the help of diagrams, explain briefly the power supply system Distribution inside FM.

transmitter. (5)
Explain the equipment set up and procedure for measuring frequency response, distortion, S/N
ratio, linearity of modulation and modulation capability of a M. W, transmitter. 5)

Draw a simple schematics diagram showing a method of coupling the P.A. output of a MW.
transmitter to a transmission line, with a method of suppression of second & third harmonic
frequencies. (5)
Draw block diagram of Digital satellite earth station & briefly explain its working. (5)
Expiain different types of Measurements done on microwave studio transmitter Link(STL).

Give typical desired values. (5

What are the remedial measures are taken for noise Control during construction stage of

broadcast studio ? (3
Describe in brief about three types of Absorbers used in acoustics treatment of broadcast studio

_ (4
What is Phantom power supply ? How is it connected for condenser microphone ? Dras
diagram. ' (1+1+1
Draw the block schematics along with audio level of Stereo transmission studio- chain frot
microphone output to STL. input. - ' (
Differentiate between pan control & balance control of audio stereo console. (.

Draw a neat sketch showing the positioning of 5 nos of microphones used for coverage
cricket match indicating the reasons for selecting the Position & Type of microphone used

(
(5+

MPEG audio compression.

Audio work station.

Phone in console.

CNR measurement of Uplink/Downlink chain.
Pole &panel mounted F.M. antenna.

(12)
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(2+3)
aerials.
(3)
(1+1+3)
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Candidates may answer either Paper II(B) in full or
Paper II(A) in full, and not partly from both

11

PAPER-II®) © 2008-2009

Time :*3 Hours
Max. Marks : 100

This paper contains three Parts.

Part - A:

Contains 30 questions of Imark each. All questions in this Part are compulsory. This Part
carries a total of 30 marks. : '

Part - B : Contains 5 questions, out of which three questions are to be ansﬁeréd. This part carries
a total of 30 marks. ' '
Part - C : Contains 7 questions, out of which four questions are to be answered. This part carries
a total of 40 marks. :
PART-A )
Q.1. Answer all the following questions : (30x1)
{A) Chose the most appropriate answer :

(1)

e

The line of sight communication requires that transmit and receive antennas to face each other.
If the transmit antenna is vertically polarized, for the best reception the receive antenna should
be '

(a) horizontally polarized
(b) vertically polarized
(c) at 45 ° with respect to horizontal polarization

(d) at 45 © with respect to vertical polarization

The reproduced picture resolution depends upon
(a) Amplitude of the video signal

(b) Frequency response of the video section
(¢) Phase angle of the colour subcarrier signal
(d) Quality of Picture tube

(21)



(ii)

(1v)

(v)

(vi)

A 75 Q line is terminated in a load resistance of 100 Q. Percentage of incident power reflected
is

(8) 14%
(b 25%
© 10%
@ 2%

Which of the folldwing types of Mass storage device provide the fastest access time?
(a) Magnetic tape .

(b) CD-ROM

(c) Flash memory

(d) Hard drive

A directional microphone gives an output of 0.5 mV whereas an omni directional one gives an
output of 0.5 pV in the same position for the same sound pressure.The directivity of the
directional microphone is.

(a) 120 dB
(b) 90 dB
(c) 60 dB

{d) 30 dB

In any transmittiné antenna system, efficiency primarily depeﬁds " upon
{a) ohmib losses” of various conductors |

(b) radiation resistance

(c) ground conductivity

(d) atmospheric conditions

(22)



(vii) Which of the following modulation is used in satellite communication ?
(b) BPSK
(b) QPSK
{(c) QAM
(d) FSK

(viii) In the TV receivers, comb filters are used to filter the
(a) Luminance information
(b) Horizontal synchronization pulse
(¢) Colour content of a. picture

(d) _Ver'tical synchronization pulse

(ix) Higher the gain of Video ampiifier.
(a) Higher the contrast is |
(b) Higher the brightness is
(c) Lesser the contrast is

{d)' Lesser the brightness is

x} DVCPROS50 uses .............. T DV-codecs in parallel to achieve the coded video bit rate
- of 50 M bits/s

{a) Two
(b) Three
(¢) Four

(d) Eight

x1) Which one of the following camera tube is not based on the photo conductive principle ?
() Vidicon - | |
(b) Plumbicon
{c) Staticon

(d) Image orthicon

(23)



(xii) There are two T.V transmitters of 500 watt each loca (I
band and other on UHF band '

{x
(a) The coverage of VHF transmitter will be highe
(xy
(b) The coverage of UHF transmitter will be highe
(¢) The coverage will be same during day time
(xv1
(d) The coverage will be same during might time
' (xix
(xiii) In the interlaced scanning
" (a) One field contains two frames 23
{b) One field contains four frames
(¢) Omne frame contains two fields {xxii’
(d) One frame contains four fields L (il
(xiv) In 1080 i HDTV, 1080 denotes (xxiv)
(a) Number of Vertical scan lines
(b) Number of Horizontal scan lines (
XXV)
{(c) Both the above
(d) None of the above o
. XXvI)
(xv) The modulated picture carrier wave includes thexx i
¥l
(a) Average carrier level ' |
(b) Symmetric envelope of amplitude variation:
Xvili) I

(c) Lower sideband without the upper sideban
Xix} S
(d) Upper envelop without the lower envelop _
o

XX) Vi

(24)



chlocé  (B) Fill in the blanks :

(xvi) Pitch of the sound depends On ........ccoocerevievreeiversineens
e hight ' ' .
(xvii) As the modulation index of an FM modulated audio of T.V signal with sinusoidal modulation is
e hi ) ' _ : _
A gh increased from zero to 3, the power in the carrier component Will .......coccooeeviieveiriiceiienenne.
- time _ _
(xviit) Betacam SP is recorded On ...........cwmomeisceciess OF wovrtovreremmrssersescrssnmsessenneess 1APE.
§ time : _ -
(xix)  MPEG - 2 is a compression method, based ot the removal of .........c.o.ooeeveeeeveeeereeerereenns information.
(xx)  The video data rate for 4:2:2 formats with 8 bits per sample encoding are .........ccvmicnin.
(xxi}  Bayer colour filter array is a popular fOrmat for ......eoovveeroverrirensvrserenns acquisition of colour
images.
(xxti) The phase angle between (R -~ Y) and (B - Y) SIZnal IS .oovvcvreecicie e
(xxiii) An ampliﬁer'raises the power level of its 5 uyW signal by 40 db, the output power will be
(xxiv} The EIN of microphone channel in an audio console should be better tHan ..vvceer i
dBu.
(xxv) A 20-m antenna gives a certain up-link gaih at frequencies of 4/6 GHz. For getting same gain in
thel6/24 GHz band, antenna size required 1S ..o e metres.
xxvi) Human ear is most sensitive between ..........cccoveeeveeevveevecennnns KHz & .o
KHz.
des the;(xvii) The three components of a composite video signal in a monochrome telecast are the camera signal,
blanking puises and .........cccc.ooeevrevvcrssennnne,
jations
natio txviii) LNBC output is preferably lies in .......cccecevenns. e band.
idebant _
- xix) Smaller lens opening or aperature for the camera Objective MEANS .......co.cverevevrececreren: S depth
velo
velop of field.
xx} Vertical blanking period is slightly .....ccovvvvevriricciniecennes than the horizontali retrace.



PART-B

Answer any three questions :

Q.2. (a) Calculate the bandwidth of the video sighal in a television transmission system having following

Q.3.

Q.4.

Q.5.

Q.6.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

data : : %)
() Number of distinguishable brighmess level=10

(i) Number of elements per -picture frame=300000

(iii) Picture frames transmitted per second=30

(iv) S/N required=30dB :

The hue is given by the phase angle of the C-signal. If C-signal corresponding to a certain
colour has I and Q magnitude of 0.866 and 0.5 respectively, calculate the phase angle of the
C-signal representative of the colour hue ? (5)

Calculate the power gain, beam width & capture arca of a microwave dish antenna with
10 mirs.diameter when used at 10 GHz. : )
The antenna of gain 2.2 dB of a VH.F. transmitter of 5 kW.power at 60 MHz is located at a
height of 40 mirs.above the surface of earth. If the height of the receiving antenna of gain
1.6 dB is10 mirs. What is the maximum distance upto which a line of sight communication
may be-possible? Assume a standard atmosphere. What will be power received at this maximum
distance ? . _ _ 5
A satellite receiving antenna with a gain of 40 dB looks at a sky with noise temperature of 135
degree K. The loss between the antenna and LNA input due to the feed hom is 0.4 dB and
the L.N.A. has noise temperature of 40 degree K .Calculate figure of merit(G/T) of this receiving
antenna. (6)
A digital microwave S.T.L. system specifies 55 dB of dynamic range. How many bits are
required to satisfy the dynamic range specification ? What is the S/N for the system?  (4)

An RGB video signal normalized value of R = 0.2 ,G = 04, B = 0.8 Calculate  the
fotlowing : ' ) (2+1+2)
(i} Luminance signal, (i1} Celour difference signal, (ili) Chrominance signal 1e. Y. I & Q

A digital video signal has resolution of 640x480 pixels with a 30 Hz frame rate & progressive
scan. The luminance is sampled using 8 bits per sample. The two chroma channels also use 8
bits per sample, but the colour resolution is % of that used for luminance. Find the bit rate for
this signal. (Neglecting synchronization, error correction & compression) &)
The space between the inner & outer conductor of an air dielectric coaxial cable of characteristic
impedance 100 ohms is filled with a dielectric material of dielectric constant 4. What is the

* characteristic impedance of the line now? If original line is terminated by a load of 50 ohms.

Calculate the .voltage standing wave ratio in the Line. (2+3)
What length of RG-8/U coaxial cable would be required to obtain a 45 degree phase shift at

200 MHz ? (Dielectric constant of the material used in cable is 2.1) (5)

(26)
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" PART-C

Answer any four questions :

Q.7. (a)
(b)
Q8. (a3
(b)
Q9. (a)
(b)
Q.10.(a)
(b
Q.11.(a)
(b}
Q.12.(a)
(b)

Explain the working principles of Non-linear editing system. Why this editing system is better
than the Linear editing system ? (3+3)
Draw a neat sketch showing the positioning of ‘5 nos of T.V. cameras used for coverage of
cricket match indicating the reason for selecting the position. \ (4}

Draw the block diagram of 10 kW solid state TV transmitter and explain the function of each
block. Explain how 10 kW of vision power is obtained. - {(3+3)

What are the functions of the Channel combiner? How is it useful in TV transmission?‘
' ' (2+2)

Draw the layout of a typical television studio and explain how the picture and sound signals
are processed in the control room. What is the role of a special effect generator ? (4+2)

Explain how would you proceed to troubleshoot the following in the sound channel of a TV
receiver : (i) No sound but picture normal, and (ii) Distortion in sound output. (2+42)

Draw the block diagram of a UHF LPT used in Doordarshan network and explain the function
of the each block. (3+4)

Sketch the variation of the field strength at the receiving antenna at a height of 10 m with
respect to distance from a transmitting antenna at a height of 100 m, assuming smooth terrain.

(3)
Explain the working principles and characteristics of the Hum suppressors and the stabilizing
amplifier . (2+2)

What is white balancing in a C.C.U. and how is it achieved ?What is a cyclorama and for what
purpose it is required ? (3+3)

Discuss the merits and demerits of Positive and Negative amplitude modulation and justify the
choice of negative modulation in mosi TV systems. (2+2)

Draw the waveform of Video test signals normally inserted in line 17 and line 18 in television
broadcast. What are video measurements carried out using these test signals ? (3+3)

(27)



Q.13. Write short notes on any rwo of the following:

(ay
(b)
(c)
(d)
(e}

Digital VCRs.

. Downlink chain of a DTH system.

MPEG video compression.

CNR measurement of Uplink/Downlink chain.

Lighting console.

(28)
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