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                                                                              WINTER– 18 EXAMINATION 
           Subject Name:    Audio Video Engineering       Model Answer       Subject Code: 

I m p o r t a n t  I n s t r u c t i o n s  t o  e x a m i n e r s :  
1) The answers should be examined by key words and not as word-to-word as given in the model 

answer scheme. 
2) The model answer and the answer written by candidate may vary but the examiner may try to 

assess the understanding level of the candidate. 
3) The language errors such as grammatical, spelling errors should not be given more Importance 

(Not applicable for subject English and Communication Skills. 
4) While assessing figures, examiner may give credit for principal components indicated in the 

figure. The figures drawn by candidate and model answer may vary. The examiner may give 
credit for any equivalent figure drawn. 

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant 
values may vary and there may be some difference in the candidate’s answers and model 
answer. 

6) In case of some questions credit may be given by judgement on part of examiner of relevant 
answer based on candidate’s understanding. 

7) For programming language papers, credit may be given to any other program based on 
equivalent concept. 
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Q1 A Attempe any three:                                                                                                              12 

a) Draw the cross over network circuit and state its function . 

Ans: Diagram- 2 mks, explanation/ finction- 2 mks 

 

 

OR 

 

Functions 

 The circuit consists of a low-pass LC filter across the woofer and a high-pass LC filter across the 

tweeter. 

 The low pass LC filter permits only low audio frequencies (16Hz to 1KHz) to go to woofer. 

 The series reactance of L and shunt capacitance of C for high audio frequencies prevents these 

frequencies going to the woofer. 

 The high-pass filter consisting of C in series and L in shunt allows the high audio frequencies to pass to 

the tweeter and blocks the low frequencies. 

b) List specifications of cable TV 

Ans: Any 4 specifications- 4 mks 

1. C- band= 3.7 to 4.2 GHz downlink freq.) 

2. Look angle = 360
0
 rotation in azimuth, 18 to 19

0
 in elevision 
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3. Offset angle = 24.62 limit 

4. Elevation angle range = 17 to 19
0
 limit 

5. Input freq. = 3.625 to 4.2 GHz 

6. Output freq. = 950 to 1525 MHz 

7. I/O Impedance =75 

8. Isolation = <35
0
 

9. Frequency response = 45 to 550MHz 

10. Noise Figure = 7dB 

11. Gain = 40dB 

12. Type of cable = Coaxial RG 11 

13. Connector= F type 

c) Define:      i. Aspect ratio ii. Image continuity  w.r.t. T. V. system 

Ans: Each definition- 2 mks 

Aspect Ratio:  

The aspect ratio of an image describes the proportional relationship between its width and its height. The frame 

adopted in all television systems is rectangular with width/height ratio, i.e., aspect ratio = 4/3. 

Aspect Ratio= Width of the Screen/Height Of the Screen=4/3 

 

Image Continuity: 

While televising picture elements of the frame by means of the scanning process, it is necessary to present the 

picture to the eye in such a way that an illusion of continuity is created and any motion in the scene appears on 

the picture tube screen as a smooth and continuous change 

d) State the advantages of vacuum fluorescent 

Ans: Any 4 Advantages:  4 mks 

 Displays the pitch of the channel, band etc.  Helps the listener to adjust the pitch of his interest by 

seeing the display. 

 Helps to know the voice band when using the karaoke system. 

 Uniform brightness, low cost etc. 

  In addition to ten numerals, the display can be used to show letters including punctuation. 

  It gives hexadecimal encoding for display the digits 0 to F. 

  To remove the ambiguity letter  „B‟ is small „b‟ and number „8‟ is in 7 segment display, 

otherwise both would have looked same.  

  It can give short message giving status information in CD player like “no disc” or “error” etc. 

  The fluorescent numbers and messages can be seen in the dark also. 

B) Attempt any one:                                                                                                                                  6 

a) Draw block diagram of Colour TV transmitter and mention the function of each block 

Ans:  

Block diagram- 3 mks, Function of each block – 3 mks 
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Functions- 

A PAL colour TV transmitter consists of following three main sections: 
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b) State  and explain the working principle of LED TV systems.  List its advantages. 

Ans: Diagram – 2 mks, working  – 2 mks, Any 4 advantages- 2 mks 

Working: 

An LED screen is actually an LCD screen, but instead of having a normal CCFL backlight, it uses light-

emitting diodes (LEDs) as a source of light behind the screen. An LED is more energy efficient and a lot 

smaller than a CCFL, enabling a thinner television screen. Marketing made a lot of fuss about LED TVs, but it 

is only the backlight that changed, so there is actually no picture quality improvement over a normal LCD 

screen. 

There are three main configurations of LED as backlights for television screens:  

• full array,  

• edge lit,  

• direct lit. 

Full array: 

This method is considered the best LED backlight type, but can only be found on a limited number of models. 

In a full array LED screen, the LEDs are distributed evenly behind the entire screen. This produces a more 

uniform backlight and provides a more effective use of local dimming, where it can change the luminosity of 

only a specific part of the screen. 

        Edge lit: 

This is the most common method for LED TVs. With an edge lit LED screen, the LEDs are placed at the 

peripheral of the screen. Depending on the television, it can be all around the screen or only on the sides or the 

bottom. This allows the screen to be very thin. 

        Direct lit 

This is how the lower-end LED TVs are constructed. Similarly to the full array method, the LEDs are directly 

behind the screen. However, there are very few of them and they cannot be controlled separately to match the 

luminosity of the picture 
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Advantages of LED TV. 

 

 

Q2 Attempt any four:                                                                                                                   16 

a) Describe the development of HDTV and its associated system 

Ans:  

Proper relevant description- 4 mks 
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b) Define the following terms: 

i     Hue                                ii  Luminance 

iii   Viewing distance         iv  Saturation 

Ans: Each definition – 1 mks 

 

i. Hue:  

 This is the predominant spectral colour of received light which means it is the actual colour seen by the eye. 

Red, Green, Blue, Yellow, Magenta, represent different in the visible spectrum 

ii. Luminance: 

 Luminance is the amount of light intensity or the total amount of light energy that is received by the eye 

irrespective of the colour of light. In monochrome TV, better lighted parts have more luminance than dark 

areas and different colours have shades of luminance. 

iii. Viewing distance: 

The distance between the viewer and the TV screen is known as viewing distance.  The viewing distance from 

screen of TV receiver should not be too large or too small.  The distance varies from person to person and lie 

between 3 to 8 times the picture height.  While viewing TV small light should be kept „On‟ to reduce contrast. 

iv.  Saturation  

It represents the spectral purity of a colour light. It is the amount of white light that is mixed with a colour.  

A fully saturated colour will have no white light mixed with it.For example, a Pure Red without White is a 

saturated colour. 
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c)  Draw the block diagram and explain operation of PAL-D decoder 

Ans: Block diagram-2 mks, operation- 2 mks 

 

Explanation: 

Chroma signal selection: 

 Its function is to select chroma and colour burst signal from the incoming CCVS signal by chroma signal 

selection circuit. It essentially consist of band pass circuit whose centre frequency is chosen to be equal to that 

of chroma sub-carrier itself i.e.4.43MHz. 

1st chroma amplifier:  

The chroma and burst signals are amplified by first chroma amplifier which is controlled by DC voltage 

developed by the Automatic Chroma Control (ACC) amplifier. 

2nd chroma amplifier: 

 The second chroma amplifier incorporates colour saturation control circuit. The output of colour killer also 

feeds into it. 

PAL delay line (separation of U and V colour phasor):  

This network separated U and V signals with are then fed to respective demodulator. 

Gated burst amplifier:  
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The gated burst amplifier separates the burst pulses and amplifies them a level suitable to operate the burst 

phase discriminator. 

Automatic Chroma Control (ACC):  

The magnitude of the voltage so fed back is proportional to the magnitude of the burst and therefore to the 

amplitude of chroma signal itself. This voltage is used to control the first stage of chroma amplifier in such 

way to ensure constant chroma signal amplitude. 

Burst phase discriminator:  

It is sensitive to burst pulses and is designed to detect any differences which might exist between the phase of 

burst pulse and that of the reference oscillator. It produces at its output a dc voltage whose magnitude and 

polarity are proportional to the magnitude and direction of the detected phase difference. 

Burst phase identifier:  

This circuit is able to identify the phase relationship of the colour burst. 

180°switch:  

This switch is used to periodically invert the waveform fed to the v-signal demodulator. 

Colour killer control: 

 This is just a half wave rectifier which produces a steady dc potential from the succession of burst pulses. 

During black and white transmission the dc potential is absent and hence biases the 2nd chroma amplifier to 

cutoff state. 

d) List and describe the functions of front panel controls of CD player mechanism. 

Ans: Any 8 control panel functions – 4 mks 
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e) Draw the basic circuit for the separation of U and V signals and describe its working 

Ans:  

Circuit – 2 mks, description- 2 mks 
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f) Differentiate between stereo amplifier and mono amplifier 

Ans: 4 points of relevant comparison- 4 mks 

 

 

 

Q3 Attempt any four:                                                                                                                                     16 

a) State and explain the working principle of LNBC 

 

Ans: Diagram- 2 mks, state and explain – 2 mks 
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 Dish antenna and feed horn: A feed horn is actually a flared open waveguide section which is 

mounted at focal point and its function is to receive signals reflected towards it by the delivers these to 

the close by located unit called as Low Noise Block Convertor (LNBC). 

 Low Noise Amplifier (LNA): The CVS collected by the feed horn is fed to LNA which is specially 

designed to provide enough gain which maintains maximum possible S/N ratio. 

 Mixer (down convertors): Mixer translates the incoming microwave signals to a lower frequency 

range of 950-1450MHz. This is achieved by mixing local oscillator frequency of 5150 MHz at mixer 

and selecting only the difference from output. 

 Band pass filter: A BPF at the output mixer separates the wanted IF signals from the other signals. 

 Multistage IF amplifier: It amplifies the down converted signals and then sent through high grade 

coaxial cable to the CATV. 

 

b) Draw the construction and state the operating principle of Yagi-Uda antenna. 

Ans: Construction- 2 mks, operation- 2 mks 
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OR 

 

 

Explanation- 
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c) Draw the circuit diagram of graphic analyzer and describe its operation. 

Ans: Circuit diagram- 2 mks, description- 2 mks 

 

 

 

d) Explain the functions of following: 

i. CD pick up assembly 

ii. CD gear system 

Ans: Each function- 2 mks 

i) CD pick up assembly 

The pick-up assemble consist of – 
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 A low power laser diode to illuminate the CD tracks 

 Lens and prism arrangement to direct the laser beam to the CD surface and to direct the reflected 
laser beam towards photo-diode array 

 A photo diode array to obtain data, focus and tracking signal from the reflected laser beam. 
Focus and tracking coils to focus the beam to the CD surface and to move the assembly to proper track 

across the disc surface 

 

ii) CD gear system 

 The gears are used to control the speed or motor and keeps this speed constant to cover the 

constant distance.  

Eg. Tray, loading motor is used to load the CD on tray.  When we press open button on CD player 

tray comes out of CD. The motor rotates with constant speed and covers constant distance 

 To vary the speed of motor in steps then more than one gears are used. 

 The number of grooves are on gear diameter of gear also depends on type of motor used. 

e)  State and explain Grassman‟s law 

Ans: Statement- 2 mks, explanation- 2 mks 

 

 

 

 

 

Q4 A Attempt any three:                                                                                                               12 

a) Describe the following w.r.t composite video signal: 

i) Pedestal height                   ii) Blanking pulse 

Ans: Diagram- 2 mks, each definition-1 mks 
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Pedestal height: 

 Pedestal height is the distance between the pedestal level and average value (dc level) of the video signal. 

This indicates average brightness since it measures how much the average value differs from black level. 

Blanking level:  

The level above which the picture information is invisible on TV raster (Screen). The Blanking level starts at 

72-75% of total amplitude of picture information. 

b) State the merits and demerits of negative modulation 

Ans: 2 merits and 2 demerits- 1 mks each 
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c) Draw the block diagram of CD player and explain its operation 

Ans: Block diagram- 2mks , explanation – 2 mks 

 

CLV: The CD player is also known as CLV or constant linear velocity system. In a CLV 

device such as the CD player the rotational speed of disc player is adjusted with movement of reading 

mechanism on the disc surface. This speed is changed to maintain constant linear velocity i.e. the signal on 

the disc surface always moves at constant speed of 1.3 m per second under the pick-up head. 

Half-Full Memory: This half –full memory circuit makes the disc to maintain a constant linear velocity when 

the reading mechanism moves from outer tracks of disc to inner tracks or from inner tracks to outer tracks on 

disc surface. 

Decoding CD: During the decoding, the digital data on the disc surface is read by the decoding circuit and is 

converted Into the analog and 0 signal required to drive the speakers and regenerate the stored music. 

Optical pick-up: The signal stored on the CD surface as pits and flat areas are first picked up by the optical 

pickup made of lens assembly prism, photo detectors and laser diodes assembly in the optical pick-up unit. 

High frequency amplifier: The signal is very weak so it is amplified by a high frequency RF amplifier circuit to 

bring signal to a proper level. This amplified and filtered highfrequency signal contains audio signal as well as 

synchronization signal in 14-bit EFM (eight to fourteen modulated) format, this signal is sent to an EFM 

demodulator circuit. 

EFM Demodulator: The EFM modulator separates the modulated data and the timing signal from the signal 
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received at its input. It also removes the additional coupling bits and convert the 14-bit EFM symbol to actual 

8-bit data. The amplified and filtered EFM signal from high frequency amplifier is also given to clock 

generation circuit to synchronize detecting and timing circuit. These circuits are used to recover the bit clock 

and sync pattern data .The timing separated by this system is used to provide timing signal to the system. 

ERCO Circuit: demodulated data from EFM demodulator is send to error correction (ERCO) circuit. The 

demodulated data signals also send to control and display decoding circuit, which recovers the control and 

display signal received from CD. 

Interpolation and muting: The ERCO circuit is used for error detection and correction purpose. Any error 

found in the incoming data signal is send to interpolation and muting section by the 

ERCO circuit. The interpolation and muting section uses the following methods to correct error found in data 

stream read from the disc.   

 Muting 

   Last word held 

   Linear Interpolation 

Muting: In muting, when error is detected in the data stream , the player will mute (silence)the sound is not 

to send speaker. 

CLV using the Clock Signal: The ERCO also responsible for maintaining constant linear velocity of CD rotation 

motor , For this , The TRCO circuit compare the clock signal derived from the incoming data with reference 

clock frequency. 

De- interleaving: Signals from the ERCO contains audio signal in the interleaved format. before doing any 

further operation on this signal, it must be interleaved. The signal Is then de-interleaved in the interpolation 

and muting section to restore the original sequence of information. 

Digital Filter and De-multiplexer: The de-interleaved and regenerated is then send to digital filter and de-

multiplexer , where it is filtered and separated in to left and right channel data. This circuit removes any 

effect of sampling frequency from the data signal , which would appear as interference in the form of aliasing 

noise in analog signal. 

Oversampling: During digital filtering oversampling method is used to remove both problems of aliasing noise 

and quantization error. 

D/A convertor: The output from digital filter and de-multiplexer circuit is send to D/A convertors. The right 

and left channels are processed by different D/A convertors. These convertors convert the 16-bit digital signal 

into the original analog audio signal. Because of the over sampling, done in the digital filter and de-

multiplexer circuit simple low-pass filter is used following the D/A process. 

d) Describe the working of dB meter and state its working principle. 

Ans: Principle – 1 mks, diagram- 1 ½ mks, working 1 ½ mks 
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OR 

 

 

 

Principle 

  The logarithmic term is applied to an electronic voltmeter when the current or voltage produced in 
the indicating instrument by an applied voltage is proportional to the logarithm of applied voltage 

 Such a characteristics leads to a linear decibel scale for the indicating instruments and finds many 
applications in electronics 

 The reading on the meter scale is calibrated in decibels and hence the instrument is called a dB 
voltmeter or simply dB meter. 

Working 

 The RF signal to be measured is connected to the input of high impedance input circuit through a RF 
connector, whose input impedance is 75 Ω. The range selector switch selects the band and range of 
its frequencies to be tuned. 

 The logarithmic amplifier is connected to the differential amplified whose signal output deflects the 
dB scale in the dB meter. To obtain logarithmic characteristics, the meter use a diode in feedback 
loop of an op-amp. dB is the unit for losses and gains. 

 

B) Attempt any one:                                                                                                                                        6 

a) Draw the circuit diagram of RGB drive amplifier and explain it. 

Ans: Circuit diagram- 3 mks,  explanation- 3mks 
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                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2013 Certified) 

__________________________________________________________________________________________________ 

Page 22 of 31 

 

 

b) Describe the following terms in TV. 

i. Horizontal sync pulse details                 ii)   Vertical sync pulse details 
Ans: Diagram- 1½ mks each, explanation -1½ mks each 

i) Horizontal sync pulse details         
 

 

 

 

ii) Vertical sync pulse details 
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Q5. Attempt any two:                                                                                                                                                 16 

a) Describe the working principle of PIL colour picture tube.  State its advantages w. r. t trinitron picture tube. 

Ans: Diagram- 3 mks, working – 3mks, any 2 advantages- 2 mks 
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Advantages of Trinitron Picture Tube 

1.  The grille is easy to manufacture and has greater electron transparency as compared to delta-gun and 

PIL tubes. 

2. Simplifies constructional problems since only one electron gun assembly s to be accommodated 

3. Very good resolution over large screen display tubes. 

 

b)  i) Draw the block diagram of DTH system’ 

ii) Interpret the architecture of cable TV network 

 

i) Block diagram of DTH system 
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Ans: 4 mks for correct block diagram for each 

 

 

 

ii) Interpret the architecture of cable TV network (Diagram-2M, Explanation-2M) 

 

 

 

 

 

 

 Explanation: 

1.Trunk amplifier  
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2.Bridging amplifier  

3.Line Amplifier 

1.Trunk amplifier : There are losses in cable :DC loss ,Skin effect loss and dialectic loss. These losses increase 

in proportion to Square root of frequency. at the high VHF ,the loss may be double of loss at low VHF Hence 

the trunk amplifiers (Gain =20db to 30db) are inserted at regular intervals along the trunk route to make up 

for cable losses .  

 

2.Bridging amplifier : A bridging amplifier is for a branch from the main trunk to feed a particular 

neighborhood in the cable system. There is a bridge amplifier to act as a bridge between the trunk line and 

the branch line it takes care of impedance mismatch caused by the connection with the trunk line and 

compensates the loss in the trunk line up to the point of connection. Gain of amplifier is 20 to 30 db.  

 

3.Line Amplifier: Branch lines are shorter in length, but they also need amplifier of 20 db to 30 db gain at 

suitable intervals .when a branch line is extended an amplifier becomes necessary and hence, it is also called 

as line extender. 

 

c) Draw the block diagram of PAL D type color TV receiver label it well 

Ans: Proper labelled diagram- 8  mks 

 

 

OR 
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Q6 Attempt any four:                                                                                                 16 

a) State CCIR-B standards used for TV system 

Ans: Any 8 standards – 4 mks 

 

CCIR-B standards used for TV system 
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b) Describe the principle of operation of solid state camera based on CCD 

Ans: Diagram- 2 mks, principle/ explanation  – 2 mks 
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Explanation:-  

The operation of solid state image scanners is based on the functioning of charge coupled devices (CCDs) 

which is a new concept in metal-oxide-semiconductor (MOS) circuitry. The CCD may be thought of to be a 

shift register formed by a string of very closely spaced MOS capacitors. It can store and transfer analog charge 

signal either electrons or holes that may be introduced electrically or optically. The constructional details and 

the manner in which storing and transferring of charge occurs is illustrated in figure below. The chip consists 

of a p-type substrate, the one side of which is oxidized to form a film of silicon dioxide, which is an insulator. 

Then by photolithographic processes, similar to those used in miniature integrated circuits an array of metal 

electrodes, known as gates, is deposited on the insulator film. This results in the creation of a very large 

number of tiny MOS capacitors on the entire surface of the chip. 

c) Draw the constructional details of dish antenna and state its working principle. 

Ans: Constructional diagram- 2 mks, working principle – 2 mks 
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d) Compare between woofer, midrange and tweeter. 

Ans: 4 relevant points of comparison – 4 mks 

 

Parameter Woofer Midrange Tweeter 

Defination Which covers the low 

audio frequencies 

Which covers the mid-

frequency range of audio 

Which covers high audio 

frequencies 

Size(or diameter) Large Medium Small 

Weight Heavy Medium Light 

Frequency range 16Hz to 1 KHz 500Hz to 5KHz 5KHz to 16KHz 

 

 

e) Explain the following terms in colour theory w.r.t. TV: 

i) Primary colours                     ii)   Secondary colours 
 Each description – 2 mks 

 
i) Primary colours: 

 Red, Green and blue are called primary colours 

 These are basic colours used in TV 

 The important property of primary colours is that no two primary colours can be combined to 
produce third primary colour. 

ii) Secondary colours: 

 By pair wise additive mixing of primary colours the complementary of secondary colours are 
produced. 
Red+ Green +Blue = White 
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Red +Green = Yellow 
Red+ Blue = Magenta(purplish Red) 
Green + Blue = Cyan(Greenish Blue) 

                                                         

 

 

 


