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Winter – 15 EXAMINATIONS 
 

Subject Code: 17438                                      Model Answer                                                          

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 

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 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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1A) Attempt any six of the following:                                                 (12) 

i) Define the term: 

  1. Noise voltage: 

 ANS: It is the interfering and unwanted voltage in electronics  device or system. It is 

measured in terms of SNR. 

2. Noise figure:  

ANS: For comparison of receivers or amplifiers working at different impedance levels the use of 

the equivalent noise resistance is misleading. For example it is hard to determine at a glance 

whether a receiver with an input impedance of 50 and Req=90 is better , from the point of view of 

noise , then another receiver whose input impedance is 300 and Req=400.As a matter of fact ,the 

second receiver is the better one as will be seen. Instead of equivalent noise resistance, a quality 

known as noise figure, sometimes called as noise factor is defined and used.                        

The noise figure is denoted by F and is defined as the ratio of the signal to noise power supplied to 

input terminals of the receiver or amplifier to the signal to noise power supplied to the output or 

load resistor.     

ii) Give details of geostationary satellite about, location of satellite , distance ,viewing 

point. 

ANS:  (First point 1M and remaining two points 0.5 M each) 

Location of satellite – In Geo synchronous or Geo stationary orbit 

Distance: Approx 36000Km. From the earth surface. 

Viewing point : View as a stationary object from the Earth surface 

iii) State the meaning of:(Each 1M) 

i) Hub- 
ANS :Hub is amplifying & splitting device .Hub contains multiple ports & is a common 

connection point for connecting all segments of a LAN. When a packet arrives on a port, 

it is forwarded to rest of ports so that it can be sent to all other nodes in the network.   

ii) Repeater in connection to network topology 

ANS: Repeaters -As signals travel along a cable, they degrade and become distorted in a 

process called "attenuation." If a cable is long enough, attenuation will finally make a 

signal unrecognizable. Installing a repeater enables signals to travel farther.  A repeater 

is a physical layer device. It receives, amplifies (regenerates), and retransmits signals in 

both directions.   
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iv) Draw waveform of : 

1. ASK 

2. FSK 

For digital data – 10110.  

(Each 1M) 

 ANS:ASK: 

 

FSK: 

 

 

v) Draw block diagram of FDM system. 

(Diagram 2M) 

ANS: 
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vi) Draw a concept of cell pattern and cell. 

(Each diagram 1M) 

ANS: 

 

vii) State two advantages of: 

1.TDM 

2. FDM 

ANS: (Two point for each 1M) 

Advantages of TDM 

1) TDM system are more flexible than FDM 

2) NO intermodulation distortation 

3) Problem of crosstalk is not severe. 

4) Full available channel bandwidth can be utilize for each channel. 

 Advantages of FDM 

1) Simple to generate and has easy demodulation 

2) It does not need synchronization between its transmitter and receiver 

3) Due to slow narrow band fading only one channel gets affected 

4) Large no. of signals can be transmitted simultaneous. 

 

 

viii) Define uplink and down link frequency and state their values 

Ans: (Each 1 M) 

Uplink frequency:-  
The signal to be transmitted such as telephone signal is converted to another signal having a 

particular microwave frequency by the transmitter in the earth station.  

This signal is then transmitted up towards the satellite therefore the frequency of signal transmitted 

from earth station to satellite is called as uplink frequency  

The uplink frequency is generally higher than corresponding downlink frequency.  

The range of uplink frequency is 6 GHz for c band.                                 

Downlink frequency-  
The satellite receive signal coming from earth station and amplifies it, changes its frequency and 

radiates back to the earth  
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The frequency of signal transmitted from satellite towards the earth is called as downlink frequency.  

Uplink and downlink frequencies are different from each other to avoid interference  

The range of downlink frequency is 4 GHz for c band.                       

 

b) Attempt any two of the following:     (8) 

i) Draw a block diagram of ASK. Also state two advantages. 

ANS: (Block diagram 2M and advantage 2M) 

 

 

 

 

Advantages: 

1. It is simple. 

2. Easy generation and detection. 

ii) Define the term: 

(Each 1M) 

1. Co channel interference:  

ANS: 
            Interference resulting from signal frequency which is immediately next to the desired signal  

Frequency is called next channel interference.    Suppose the desired frequency of receiver is 

90.3MHz. If it captures the frequency 91.3MHz .Transmitter then it results in next channel 

interference.     
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2. Adjacent channel interference:  
ANS:Interference resulting from signals which are close in frequency to the desired signal is called 

adjacent channel interference. Adjacent channel interference results from imperfect receiver filters 

which allow nearby frequencies to leak in to pass band. It is serious problem can be a particularly 

serious if an adjacent channel user is transmitting very close range to a subscribers receiver, while 

receiver attempts to receive a BS on the desired channel this is referred to as near far effect. (1 

mark) 

3. Cell spitting: 
ANS:The process of subdividing of the congested cell into smaller cells by reducing the antenna 

height and transmitted power is called as cell splitting. The cell splitting increases the co-channeled 

interference ratio reducing the interference. The channel capacity of the cells increases accordingly. 

The antenna height is reduced.  

4. Sectoring in connection to cellular telephone. 

ANS: The technique used for decreasing the co-channel interference  and thus improving 

the performance of a cellular system by using directional antenna is called sectoring. 

Sectoring means doing partition that is breaking of the channel used in a particular cell into 

sectored group.  

iii) Draw diagram of: 

(Each 1M) 

1. Mesh 

ANS: 

 

2. Star 

ANS: 
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3. Bus 

ANS: 

 

4. Ring network topology. 

ANS: 

 

 

Q2.  Attempt any four of the following:     (16) 

a) Differentiate between AM and FM on basis of definition, waveform,bandwidth, 

modulation index. 

ANS: (Each Parameter 1M) 

Sr. 

No. 

Parameter AM FM 

1 Definition Amplitude modulation is the 

process in which amplitude  of  

carrier signal varies in 

accordance to instantaneous 

value of modulating signal  

Frequency modulation is the 

process in which Frequency 

of  carrier signal varies in 

accordance to instantaneous 

value of modulating signal. 
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2 Waveform 

 

 

 

3 Bandwidth BW = 2fm BW = 2(δ + fm(max)) 

4 Modulation 

index 

ma = Vm/Vc mf = δ/fm 

 

b) Draw a block diagram of natural sampling and flat top sampling. Also draw 

their i/p and o/p waveform. 

 ANS: Note: Block diagram not required , (Circuit diagram 2M and Waveform 2M) 
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c)  Draw waveform for polar RZ and NRZ for the digital data 10101011.  

ANS: (Each waveform 2M) 

 

 

d) With the help of block diagram explain the working principle of PCM. 

ANS: (Block diagram 2 M and working principle 2M) 

 
 

Working principle of PCM:-   
The analog signal x (t) is passed through a band limiting low pass filter, which has a cut-off 

frequency fc =W Hz. This will ensure that x (t) will not have any frequency component higher than 

“W”. This will eliminate the possibility of aliasing.   

The band limited analog signal is then applied to a sample and hold the circuit where it is sampled 

at adequately high sampling rate. Output of sample and hold block is a flat topped PAM signal.   

These samples are then subjected to the operation called “Quantization” in the “Quantizer”. The 

quantization is used to reduce the effect of noise. The combined effect of sampling and quantization 

produces the quantized PAM at the quantizer output.   

The quantized PAM pulses are applied to an encoder which is basically an A to D converter. Each 

quantized level is converted into an N bit digital word by the A to D converter. The value of N can 

be 8,16,32,64 etc. The encoder output is converted into a stream of pulses by the parallel to serial 

converter block. Thus at the PCM transmitter output we get a train of digital pulses. 
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e) Draw AM diode detector circuit. Sate its working and draw waveform at various 

points such as i/p, o/p of diode. o/p of filter. 

ANS:   (Circuit diagram 2M Working 2M) 

 

 The diode is the most common device used for AM demodulation. 

 The simple diode detector is shown in figure. 

 AM signal is applied to input of the simple detector. 

 In every positive half cycle diode is in forward bias so that capacitor charges to peak the 

value of input voltage. 

 As soon as input voltage goes below peak point voltage diode will reverse bias and capacitor 

discharges through R. 

 Charging and discharging of capacitor repeats for each cycle that results in positive 

envelope of AM signal appear at output as shown in figure . 

 This envelop is nothing but original modulating signal.  

f) State any four advantages of pulse modulation over amplitude modulation. 

ANS: (Each 1M) 

1. Comparing to continuous wave modulation, the performance of all pulse              

modulation schemes except PAM in presence of noise is very good.  

2     Due to better noise performance, it requires less power to cover large area of      

communication.                                  

3. In analog pulse modulation carrier used as train of pulses so that modulated 

output is also in the form of pulse by varying one of the parameter such as 

amplitude, phase or frequency, noise is easily detected. 

4. The digital pulse modulation like PCM: 

i. Robustness to noise and interference. 

ii. Efficient regeneration of the coded pulses along the transmission path 

and 

iii. Uniform format for different kinds of baseband signals. 

5. Digital pulse modulation like delta modulation having advantage, is the 

simplicity of its circuitary. 

6. PCM is in coded form so that is more secure. 
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Q3.  Attempt any four of the following: (16)  

a) Draw a block diagram for generation of PAM also state two advantages and 

disadvantages. 

ANS: (Block diagram 2M advantages 1M and disadvantages 1M) 

 

Advantages:  

i. It is easy to generate and demodulate PAM. 

ii. No need of synchronization. 

Disadvantages: 

I. The amplitude of PAM signal changes according to the amplitude of modulating signal. 

Therefore like AM, the effect of additive noise is maximum in PAM. The added noise 

cannot be removed easily. 

II. The transmission bandwidth required for a PAM signal is too large as compared to the 

maximum frequency content in x(t).  

b) If the carrier has a peak amplitude of 4V modulated by sine wave of 3V. Calculate the 

modulation index of AM signal. 

(Formula 1M and Proper Answer 3M) 

ANS:      Vc = 4V 

               Vm = 3V 

                     Modulation index ma = Vm/Vc 

                                                            = ¾ 

                                                            = 0.75 
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c) With the help of neat sketch explain the call processing from mobile to wire line phone. 

ANS: (Diagram 2M and Explanation 2M) 

 

 When we turn on a cellular phone and it is yet to be engaged in a call, it will first scan the 

group of forward channel in order to identify the one having strongest signal and then 

monitors that control channel until the signal drops below a usual level. 

 Then it again searches all the control channel so as to find the strongest base station signal. 

 When the telephone call is placed to a mobile user, the MTSO or MSC will sent the request 

to all the base stations in the system. 

 The subscribers telephone number called as mobile identification number (min) is then 

broadcast as a paging message over all the forward control channels (FCCs) in the system. 

 The desired mobile receive the paging  message sent by the base station and respond by 

identifying itself over the reverse control channel (RCC) 

 The base station relays the acknowledgement sent by the mobile and inform the MTSO 

about the handshake. 

 MTSO tells the base station to move the call to a free voice channel. 

 Once the call is in process, the MTSO will adjust the transmitted power of the mobile and 

changes the channel of mobile unit and base station and so as to maintain call quality even 

when subscriber moves out of the coverage area of a cell. This process is called as the 

handoff process. 

Mobile originates a calls: 

 When the mobile originates the call, then a call initiation request is sent on the reverse control 

channel (RCC). 

 After receiving the request the mobile unit transmits its telephone number (MIN), electronic 

serial number (ESN) and the telephone number on the party being called. 
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 The mobile also sends the station class marks (SCM). This indicates the maximum power level 

for that particular user. 

 Then base station receives this data and conveys it to MTSO which validates the request, makes 

connection to the party being called through PSTN and begins the conversation. 

d) Draw a block diagram of BPSK generation.State its working principlewith the help of 

suitable waveform. 

ANS: (Block diagram 1.5M, Working Principle 1.5 and Waveform 1M) 

 

 

Working Principle:In PSK , as the input digital signal changes the state (i. e. from 1 to 0 or from 0 

to 1 ), the phase of the output carrier shift between two angles that are separated by 180
0
. 

Generation of PSK : 

 Figure shown the generation block diagram of PSK. 

 NRZ encoder: This converts binary data signal (0‟s and 1‟s ) into NRZ bipolar signal. 

 Carrier oscillator: Generates sine wave carrier signal. 

 Product modulator: Multiplies input data and carrier which results BPSK signal. 

 BPF: It is bandpass filter which limits the frequency band of BPSK. 

As shown in waveform, the carrier phase is changed between 0
0
 and 180

0
 by the bipolor digital 

signal. 
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e) Draw the circuit and waveform for emitter modulator for AM generation. 

ANS: (Circuit diagram 2M Explanations 2M) 

 

Figure shows  the circuit of a simple AM modulator. It is essentially a CE amplifier having a 

voltage gain of A. the carrier signal is the input of the amplifier. The modulating signal is applied in 

the emitter resistance circuit. 

Working: The carrier ec is applied at the input of the amplifier and the modulating signal is es is 

applied in the emitter resistance circuit. The amplifier circuit amplifies the carrier by a factor “A” so 

that the output is Aec . Since the modulating signal is a part of the biasing circuit, it produces low- 

frequency variations in the emitter circuit. This in turn causes variation in “A “. The result is that 

amplitude of the carrier varies in accordance with the strength of the signal. Consequently, 

amplitude modulated output is obtained  across RL. It may be noted that carrier should not 

influence the voltage gain A; only the modulated signal should do this. To achieve the objective 

carrier should have a small magnitude and signal should have large magnitude.  

f) State two advantages and disadvantages of tele medicine. 

ANS: (Advantages 2M Disadvantages 2M) 

 

Advantages:-  

i)Doctor can attend patient at remote location without being in front of patient physically  

ii)Expenses Decreases.  

 

Disadvantages:-  
i)Doctor cannot take readings by using specific instruments  

ii)Lack of some clinical information   

iii)It completely dependent on connectivity   
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4. Attempt any four of the following:    16 

a) Draw a block diagram and explain the working of mobile communication system. 

Ans:- ( Block diagram-2 mks, Explanation-2 mks) 

  

b) With the help of suitable sketch explain the call processing from mobile to mobile cell. 

Ans:- ( Sketch – 2mks, explanation- 2mks) 
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c) Explain the concept of: 

i. Message confidentiality  

ii. Message integrity 

Ans:- ( 2 mks each concept) 

1) Message integrity- Is an assurance to an entity that the data has not been altered ( intentionally or 

unintentionally ) between „ there‟ and‟ here‟ or between „then‟ and ‟ now‟. 

2)  

OR 
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d) Explain the operation of: 

i. Bridges ii. Routers 

Ans:-Bridges-Are network devices used to connect two similar devices. 

 

 

 

e) Draw a block diagram and state the working of tele radiology. 

Ans:- ( Block diagram- 2 mks, explanation- 2 mks) 
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f) State the concept of tele psychiatry and tele dermatology. 

Ans:- ( 2 mks each concept) 

  

5. Attempt any four of the following:     16 marks 

a) With the help of block diagram explain the working of : 

i. Serial 

ii. Parallel mode of data transmission. 

Ans:- ( Diagram – 1 mks each, explanation- 1 mks each) 

Serial mode-In this mode data is transmitted bit by bit /serially one after other  for each clock pulse. 

Thus it has  a single data transmission line. so data rate is slow. It is generally used for low distance 

data transmission  and long distance communication.  
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Parallel mode- 
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b) Explain architecture of OSI model. 

Ans:- ( Sketch- 2 mks, explanation -2 mks) 
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c) Explain a short note on: 

i. LAN 

ii. WAN 

Ans:-LAN 

 



 

MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
(Autonomous) 

(ISO/IEC - 27001 - 2005 Certified) 
      _____________________________________________________________________________________________ 

 

 

 

22 

1) LAN covers a limited geographical area of few kilometers  

2) Provides a high speed 

3) Application is for limited distance in building or inter building data transmission, sharing 

resources 

WAN- 

 

1) It covers alarge area ,can operate worldwide 

2) Provides a high speed 

3) Used for long distance intercontinental data transmission like internet,long distance 

telephony etc. 

 

d) Define the term: 

i. Satellite orbit  

ii. Elevation angle 

iii. Foot print 

Ans:- Satellite orbit-There are different types of satellite orbits-( 1 ½  mks) 

 

  

Elevation angle- ( 1 ½ mks) 
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Foot print- ( 1 mks) 

  

It is the ground area that its transponder offer coverage .It determines the satellite dish diameter 

required to receive each transponders signal. 

e) State the working of: 

i. Bus 

ii. Ring topology .Also state two advantages and disadvantages. 

Ans:- (Diagram-  1mks each, explanation- 1mks each) 

Bus- A bus network is a network topology in which nodes are directly connected to a common 

linear (or branched) half-duplex link called a bus. Easy to connect a computer or peripheral to a 

linear bus. It requires less cable length than a star topology resulting in lower costs. It works well 

for small networks. Also it is easy to Extend. A host on a bus network is called 

a station or workstation. In a bus network, every station receives all network traffic, and the traffic 

generated by each station has equal transmission priority. A bus network forms a single network 

segment and collision domain. In order for nodes to transmit on the same bus simultaneously, they 

use a media access control technology such as carrier sense multiple access (CSMA) or a bus 

master. 

If any link or segment of the bus is severed, all network transmission ceases due to signal bounce 

caused by the lack of a terminating resistor 

https://en.wikipedia.org/wiki/Bus_(computing)
https://en.wikipedia.org/wiki/Host_(network)
https://en.wikipedia.org/wiki/Network_segment
https://en.wikipedia.org/wiki/Network_segment
https://en.wikipedia.org/wiki/Collision_domain
https://en.wikipedia.org/wiki/Media_access_control
https://en.wikipedia.org/wiki/Carrier_sense_multiple_access
https://en.wikipedia.org/wiki/Bus_master
https://en.wikipedia.org/wiki/Bus_master
https://en.wikipedia.org/wiki/Resistor
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Star- A ring network is a network topology in which each node connects to exactly two other 

nodes, forming a single continuous pathway for signals through each node - a ring. Data travel from 

node to node, with each node along the way handling every packet. 

Rings can be unidirectional, with all traffic travelling either clockwise or anticlockwise around the 

ring, or bidirectional (as in SONET/SDH). Because a unidirectional ring topology provides only 

one pathway between any two nodes, unidirectional ring networks may be disrupted by the failure 

of a single link. A node failure or cable break might isolate every node attached to the ring. In 

response, some ring networks add a "counter-rotating ring" (C-Ring) to form a redundant topology: 

in the event of a break, data are wrapped back onto the complementary ring before reaching the end 

of the cable, maintaining a path to every node along the resulting C-Ring. Such "dual ring" 

networks include Spatial Reuse Protocol, Fiber Distributed Data Interface (FDDI), and Resilient 

Packet Ring. 802.5 networks - also known as IBM token ring networks - avoid the weakness of a 

ring topology altogether: they actually use a star topology at the physical layer and a media access 

unit (MAU) to imitate a ring at the datalink layer. 

 

f) Draw a block diagram of biotelemetry system and state the function of each block. 

Ans:-(Block diagram- 2mks, explanation- 2 mks) 

https://en.wikipedia.org/wiki/Network_topology
https://en.wikipedia.org/wiki/Spatial_Reuse_Protocol
https://en.wikipedia.org/wiki/Fiber_distributed_data_interface
https://en.wikipedia.org/wiki/Resilient_Packet_Ring
https://en.wikipedia.org/wiki/Resilient_Packet_Ring
https://en.wikipedia.org/wiki/802.5_network
https://en.wikipedia.org/wiki/Token_ring
https://en.wikipedia.org/wiki/Media_access_unit
https://en.wikipedia.org/wiki/Media_access_unit
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.  

Explanation- 

 

6.       Attempt any four of the following:                                         16 

a) Draw the waveform for Manchester and differential Manchester technique for the digital data 

10011101. 

Ans:- 
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b) With the help of block diagram explain the working of delta modulation. 

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

 

Operation:- 

 

c) Draw block diagram of DPSK and Draw suitable i/p 7 o/p waveforms. 

Ans:-(Block diagram- 2 mks, waveforms- 2 mks, explanation optional) 
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d) Draw a block diagram and state working principle of TDMA system. State two advantages. 

Ans:- (Any appropriate diagram- 2 mks, principle – 1 mks,any 2 advantages- 1 mks) 
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OR 

 

 

 

Advantages- ( any 2 points- 1 mks) 

1) Provides full power efficiency 

2) Requires only guard time 

 

 

 

 

 

 



 

MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
(Autonomous) 

(ISO/IEC - 27001 - 2005 Certified) 
      _____________________________________________________________________________________________ 

 

 

 

30 

e) With the help of suitable diagram explain the working principle of Uplink model and down link 

model. 

Ans:- ( Models- 1mks each, explanation – 1 mks each)  

Uplink model:-

 

 

Downlink  model- 
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f) State two advantages and disadvantages of CDMA over FDMA. 

Ans:-Advantages 

1) Sharing of both bandwidth and time 

2) No synchronization required 

3) Full power efficiency is possible 

4) More security 

Disadvantages- 

1) Performance is affected because of adjacent time and frequency slots 

2) Code words are required by group stations. 

3) Requires both guard time and bands. 

4) Due to frequency hopping the effect of adjacent channels becomes less. 


