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MODEL ANSWER 
SUMMER– 19 EXAMINATION 

Subject Title: Consumer Electronics                    Subject Code:22425 
 

Important Instructions to examiners: 
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 anyequivalent 
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 judgment 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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Q.1   Attempt any FIVE:  10M 

 

 

 

 

 

 

 

 

 

 

a) Draw block diagram of CD player. 2M 

Ans: Diagram: (for any other relevant diagram mark should given) 

 

                                                                           

                                                                        OR 

2M 

22425 
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b) 
List the different components used in CD player. 

2M 

Ans:  CD mechanism 

 CD pick up assembly 

 Gear system 

 Motors 

 CD lens 

 Display panel 

 Front panel 

 Servo systems. 

½ 

mark

s for 

each 

c) 
Compare woofer & midrange speaker(any two points). 2M 

Ans:  

Sr. No PARAMETER WOOFER MID-RANGE 

(SQUAWKER) 

1. Definition A woofer is a 

technical term for 
loudspeaker driver 

designed to 
produce low 

frequency sounds 

A mid-range speaker 

is a loudspeaker 

driver that 

reproduces sound in 

the frequency range 

from 250 to 2000Hz 

1M 

Each 

point 
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2. Range of Frequency 16Hz to 500Hz 

(This range can vary 

as per manufacture 

can be upto 800Hz)   

500Hz to 5KHz 

(This range can vary 

as per manufacture  

can be upto 1500Hz)     

 

3. Size & Physical Structure Size is largest  They are of medium 

size, kept in between 

tweeter & woofer. 

4. Weight Heavier than 

tweeter & 

Squeaker 

Heavy than tweeter 

& light in weight 

than 

woofer 
 

d) Describe the function of MUSE  system for HDTV. 2M 

Ans:  Bandwidth can be reduced by MUSE (Multiple Sub –Nyquist Sampling Encoding)  

system 

 MUSE stands for Multiple Sub-Nyquist sampling encoding and is an HDTV bandwidth 

compression schemedeveloped by NHK. 

 It uses the fundamental concepts of performance exchange in the spatio-temporal 

( transitory transformation) domain along with motion compensation to reduce the 

transmission bandwidthdown to near 10MHz. 

 The processed HDTV signal can then be transmitted using a single DBS channel. In 

MUSE the luminance andcolour information are sent by Time-multiplexed components 

(TMC). 

 In Muse the luminance and colour information are sent by time-

multiplexedcomponents. The colour information is sent sequentially with a time 

compression offour.            

OR 

 

 MUSE stand for MUltiple Sub-Nyquist Sampling Encoding  and NHK (Nippo Hoso 

Kyokol) is Japanese company develop encoding system  for HDTV.  

 In this system the luminance and colour information are sent by Time Multiplxed 

component 

 Colour information is sent sequentially with time compression of four. So bandwidth is 

reduced. 

 Muse system has 1125 interlaced scanning line. 

 It has 60 Hz frequency with 5/3 aspect ratio. 

 The pre compression for Y signal is 20 MHz and chrominance signal is 7Mhz. 

 MUSE digital Audio system is called DANCE (Digital Audio Near-Instantaneous 

Compression and expansion).   

1M 

for 

each 

functi

on 
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e) State any four electrical specifications of microwave oven. 2M 

Ans:  Supply voltage: 220 volts,50 Hz. Single phase A.C. 

 Power consumption: 1300 W approx.(power consumption vary as manufacturer 

from500W to 1500W) 

 Microwave power: 700 w-850 W 

 Microwave frequency: 2450 Mhz (1000Mhz to 3000Mhz) 

 Timer: 60 min. – 90 min(timer can also varied) 

 Control: Soft/one touch control 

½ 

mark

s each 

f) Differentiate between mono and stereo amplifier w.r.t. (i)no. of amplifier (ii)applications. 2M 

Ans:  

Parameter Mono amplifier Sterio amplifier 

Number of amplifier Single amplifier Two amplifier 

Applications Used in public address 

system 

Used in Hi-Fi amplifier 

system 
 

1 

mark

s each 

g) Explain the function of exposer in photocopier machine. 2M 

Ans:  A bright lamp illuminates the original document, and the whitws areas of the 

original document reflect the light onto the surface of the photoconductive 

drum. 

 The areas of the drum that are exposed to light become conductive and 

therefore discharge to the ground. 

 The areas of the drum not exposed to light remains negatively charged. 

1M 

each 

Q 2  
Attempt any THREE : 

 
12M 

 

a) Describe the operating principle of condenser type microphone with neat diagram. 4M 

Ans: Principle: 

 When sound pressure moves the diapharam in, the capacitance increases, and when it 

moves out, the capacitance decreases. 

 The change in capacitance results in change in out put voltage of microphone. 

Equation 1 shows that if C increases, V will decrease and if C decrease, V will increase 

V=Q/C  ------------------(1) 

Where V=Voltage across the capacitor in volts. 

             Q= charge in coulombs 

             C= capacitance in farad 

 

 

 

Diagram: 

 

2M 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 
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b) Draw and explain the working of MP3 player. 4M 

Ans: Block diagram: (Consider any other relevant diagram) 

 

 

 

 
 

 

OR 

 

 

 2M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MAHARASHTRASTATE BOARD OF TECHNICAL EDUCATION 
(Autonomous) 

(ISO/IEC - 27001 - 2005 Certified) 

 
 

 Page6 

 

 

 
 

 

 

OR 

 

 
 

Explanation: 

 

1) Audio:  

Our digital audio amplifier family is built to simplify audio architecture by lowering 

the system cost and enabling easy interfacing. Using a digital interface eliminates the 

need for a D/A converter in the host processor, and the PDM or I2S format guarantees 

an ultra small IC footprint. 

2) Charger interface:  

Whether your device is charged via the USB port or a separate charger, it is exposed to 

incorrect polarity or abnormally high voltages. Any of these two occurrences poses a 

threat to the charger circuit and the PMU of the mobile device. In addition, the 

USB/charger port can be subject to ESD strikes and other transient discharges. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 
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3) Memory Card Interface: 

According the IEC61000-4-2 standard, SD host interfaces require additional high-level 

ESD protection, in addition to the integrated ESD protection which is typically very 

weak. Other strict EMI regulations and system requirements, as specified in GSM 

mobile phones, strongly request filters that reduce the radiated/conducted EMI. 

However, they must still comply with the electrical requirements of the interface 

specification. 

c) State Grassman’s law.Draw the sketch of additive mixing. 4M 

Ans: Grassman’s Law:  

 The eye is not able to distinguish each of the colours that mix to form a new colour but 

instead perceives only the resultant colour. 

 The brightness impression created by the the combined light source is numerically 

equal to the sum of the brightness of the three promaries that constitute the single light. 

The property of the eye of producing a response which depends on the algebric sum of the red, 

green and blue inputs 

 

 

Additive mixing: 

 
 

Red: 30%, Green: 59%, Blue: 11% , White 100%, Yellow(R+G)=89%, Cyan(G+B)=70%, 

Magenta(R+B)=41% 

2M 

 

 

 

 

 

 

 

 

 

 

2M 

d) State working principle and explain working of LCD TV with appropriate diagram. 4M 

Ans:  
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Diagram: (Consider any other relvent diagram) 

 

 

 
 

 LCD TV uses the LCD Display technology to produceimages. 

 LCD is a form of visual display technology that functions by 
sandwiching a layer of liquid crystals between two transparent 
electrodes or conductive surfaces. 

 Liquid Crystals are specialized molecules that flow like 
liquidsbut polarize light like solid, 
crystallinestructures. 

 LCD technology works by selective passage of light, 

2M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 
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whichpasses through millions of individual 
LCDstructures. 

 These shutters are arranged in grids and constitute coloured 
filters, allowing only the RGB portion of the light to pass 
through white lightare typically provided by a series of CCFLs 
(Cold Cathode Fluorescent Lamps), which are rear of 
thescreen. 

Every single sub – pixel is formed by a shutter filter combination, andthese sub – pixels blend 

together to form wholepicture.  

 

Q.3  
Attempt any three: 

 
12 M 

 

a) Explain working of Digital camcoder. 4M 

Ans: 

 
Fig: Block diagram of Camcorder 

Explanation: 

 

 Figure shows the functional block diagram of a digital camcorder system. Light from 

the optical lens assembly projects an image onto the charged coupled device (CCD) 

imager. The CCD is a photosensitive array which is charged by the light falling on it.  

 The charge is then converted into a continuous analogue voltage when the CCD 

charged elements are scanned line by line.  

 After the scan is completed, the CCD elements are reset to start the exposure process 

for the next video frame. Embedded within the CCD is an analogue-to-digital 

converter to produce a digital output for further processing by the camera processing 

block ready for data compression by the MPEG codec.  

 The camera processing chip carries out such functions as „steady shot‟, zoom and 

focus motor control and digital picture effects. The MPEG-coded data are fed into a 

video buffer. 

 Digitised Y/C data are also fed into the electronic viewfinder (EVF) for monitoring 

by the user. Stereo sound from audio microphones are A/D converted and the PCM 

audio data placed into an audio buffer.  

2M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 
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 The MUX/DEMUX receives the compressed video and PCM audio streams from the 

corresponding buffers, packetises and multiplexes them into a standard MPEG-2 

program stream (PS) to be stored in a PS buffer.  

 Data in the PS buffer are then used to write on the recording medium which could be 

a DVD disc, an HDD or a magnetic tape.  

 In the playback mode, the process is reversed and this is the reason for using an 

MPEG codec chip instead of just a coder and MUX/DEMUX instead of just a MUX. 

In the playback mode, data from the recording medium are demultiplexed and 

decompressed and fed into the EVF for display. 

 

b) State four Electrical specifications with values for washing machine. 4M 

Ans: (Note: any other relevant specifications can be considered) 

1. Type: Top loading / Front loading type 

2. Capacity range: 6kg to 15kg 

3. Motor Used: Induction motor  

4. Input voltage: 100V- 240V 

5. Power: in 1200W / Output power 100–400W{can go upto 1000W) 

6. Efficiency: Max efficiency 31% 

7. Wattage: 2.100-2.400 W 

8. Current: 13A 

9. Frequency: 50hz 

 

1M 

Each 

(Any 

4) 

c) Draw the block diagram of PAL-D decoder and write function of each block. 4M 

Ans: Diagram:  

 

(NOTE: any other relevent diagram can be consider like croma amplifier with u v 

amplifier and with RGB amplifier included then mark will be given) 

 

 
 

 

OR 

2M 
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 In the block diagram  there are 64us delay line, a switch operated by colour burst signal, 

add and subtract network and RGB matrix 

 Separate U and V obtained then mixed with Y signal through delay line  

 Matrix output will separated R, G, and B depend on voltage level content in video signal 

which will further connected to RGB amplifier. 

 Weighted factor U=B-Y and V=R-Y  

 Switch will reverse subcarrier signal with phaseY signal has Bandwidth of 5Mhz 

OR 
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Explanation: 

Chroma signal selection: 

Its function is to select Chroma and colour burst signal from the incoming CCVS signal. It 

essentially consist of band pass circuit whose center 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 colourphasors):  

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

Gated burst amplifier:  

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.  

180º 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 cut off state. 

 

2M  
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d) 
State any four CCIR-B standard for colour signal transmission and four CCIRB 

standards for reception in TV. 
4M 

Ans:  

Reception 

Camera output  R, G, and B video signals 

Luminance signals Y=0.30R+0.59G +0.11B 

Colour difference signals chosen for 

transmission  
(B-Y) and(R-Y) 

Type of colour signal modulation 

Suppressed carrier amplitude modulation Of two 

subcarriers in quadrature  having same numerical 

value. 

Colour difference signals U=0.493(B-Y) V=0.877(R-Y) 

Composite colour signal Y+U sin ωm t+-Vcosωmt 

Amplitude of modulated Chroma signal  u2+v2 

Colour subcarrier frequency 4.433185 MHz 

Duration of burst 10+1 

Chroma encoding Phase and amplitude modulation 

Bandwidth for colour signals (u and v) Fsc-1.3 MHz to fsc+0.6 MHz 

Transmission 

No. of lines per picture (frame)  625 

Field frequency (Fields/second) 50 

Interlace ratio, i.e., No. of fields/picture  2/1 

Picture (frame) frequency, i.e., 

Pictures/second 
 25 

Line frequency and tolerance in 15625 ± 0.1% 

2M 

colou

r 

signal 

trans

missio

n  

 

 

 

AND 

 

 

 

2M 

CCIR

B 

stand

ards 

for 

recept

ion 
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lines/second,(when operated non-

synchronously)  

 

Aspect Ratio (width/height) 4/3 

Scanning sequence   
(i) Line: Left to right  

(ii) Field: Top to bottom 

System capable of operating independently 

of power supply frequency 
 YES 

Approximate gamma of picture signal  0.5 

Nominal video bandwidth, i.e., highest 

video modulating frequency (MHz) 
5 

Nominal Radio frequency bandwidth, i.e., 

channel bandwidth (MHz) 
7 

Sound carrier relative to vision carrier 

(MHz) 
+5.5 

Sound carrier relative to nearest edge of 

channel (MHz)   
– 0.25 

Nearest edge of channel relative to picture 

carrier (MHz) 
 –1.25 

Fully radiated sideband  Upper 

Nominal width of main sideband (upper) 

(MHz) 
5 

Width of end-slope of full (Main) sideband 

(MHz) 
0.5 

Nominal width of vestigial sideband  0.75 MHz 

 Vestigial (attenuated) sideband  Lower 

Peak white level as a percentage of peak 

carrier  
   10 to 12.5 

Type of sound modulation 
 FM, ± 50 KHz 

 

Pre-emphasis    50 μs 

Resolution               400 max 
 

Q.4  Attempt any THREE : 12M 
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a) Explain VSB transmission. State it’s any four advantages. 4M 

Ans: (Note: diagram is not mandatory, however marks can be credited for correct diagram.) 

 VSB AM is used to transmit the video information in TV transmission. 

 AM has carrier frequency with two sidebands. 

 Since both sidebands contain the same information only one side band is transmitted 

with suppressed carrier which save the power and reduce the bandwidth. 

 Filter design is become easy.   

 Number of channel are increase. 

OR 
 The low video frequencies contain the most important information of the picture and 

any effort to completely suppress the LSB would result in phase distortion at these 

frequencies. This distortion will be seen by the eye as “smear” in reproduced picture. 

 Therefore as a compromise, only a part of the lower sideband, is suppresses, and the 

radiated signal then consists of a full upper side band and a carrier signal and vestige 

(remaining part) of the partially suppresses lower sideband. 

 This pattern of transmission of the modulated signal is known as Vestigial Sideband 

transmission.(VSB). 

 In 625 line system, frequencies up to 0.75MHz in the lower sideband are dully 

radiated. 

 Because of filter design difficulties it is not possible to terminate the B.W. of a signal 

abruptly at edges of the sidebands. As shown in figure saving of band space which 

results from vestigial sideband transmission. The picture signal is seen to occupy a 

bandwidth of 6.75MHz instead of 11MHz.  

 

 
                                                            Figure: VSB 

Merits of VSB: ( Any 4) 

 Bandwidth is reduced so that more number of channels can be accommodated in a 

given frequency spectrum. 

 Power saving of 50% is possible. 

 Filter design becomes practicable. 

 More efficient. 

 Noise reduction. 

2M  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M  


