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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
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Assume suitable data if necessary.

What is Telecommunication according to CCITU, Geneva 19927 Classify various
switching systems in telecommunication. Explain the historical background of

telecommunication in Nepal since 1913 A.D. [2+2+3]
List out the advantages of optical fiber transmission media over twisted pair and co-axial
cable. Also, explain different wireless transmission media in brief. ' [2+5]
Define multiplexing and explam the working principle of FDM system with a neat block
diagram. (71
What do you mean by stored program control (SPC)? Explam different modes of dual
pmcef;snr architecture used in an electronic switching system using centralized SPC. [2+5]
Describe the working principle of TSI switch in sequential read, random write mode. [&]
List various sequence of steps used during call steps in SS7 system. - [71

7. Define Traffic Intensity and Grade of Service (GOS). In a telephone system, the average

call duration is 2 minutes. A call has already lasted 4 minutes. What is the probability
that: [2+2+2+2]

a) The call will last at least another 4 minutes?
b) The call will end within the next 4 minutes?

8. Explain national and international numbering plan with different types  and examples in
detail. [8]
9. What are major purpose and roles of ITU? How Nepal Telecommunication Authority
(NTA) is plays the roles for regulation and devleopment of telecommunication in Nepal?
Describe. : . [3+4]
10. Explain static and dynamic routing algorithms used in data communication. [6]
11. Write short notes on: [4x2]
(i) ISDN

(i1 Kendall-Lee notation for queuing system
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Why digital switching system is preferred over manual switching system? Briefly explain
evolution of telecommunication in context of Nepal. [4+4]
What are the causes of cross talk? Explain the operation of two wires to four wire hybrid

transformer. [3+5]

. What are the strength and weakness of TDM and statistical TDM? How statistical TDM

recover weakness of TDM? Explain STDM with its frame format. [4+2+2]

Describe technical structure of a teleﬁhone exchange. Compare TST and STS switch used
in digital telephone exchange system. [4+4]

5. “What is CCS? Explain basic call set-up in SS7 signaling system? [2+6]

During the busy hour, on an average, 30 E is offered to a group of trunks and on average
the total period during which all trunks are busy is 12 sec and two calls are lost. [3+3+2]

i) Find the average number of calls carried by the group
i) Find the average call duration :
iii) Show that the average number of calls offered to the group during a period equal to .

the average call duration is 30

What are the roles of ITU? Explain numbering plan for national and international
telephony systems. [4-+4]

Explain working principle, topology and modem connection of ADSL. [8]

0. What are the characteristics of simple queuing system? Explain Kendall-Lee notation for

queuing system. [2+6]

10. Write shortnoteson: -~~~ - - . ) [4+4]

i) Architéctu_re of ISDN Network
ii) Adaptive and non adaptive algorithm
ok
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. What is Telecommunication according to CCITU, Geneva 1992? Experts say that

Telecommunication is not a sporadic creation. It has come through an evolutionary
process. Explain the historical background of telecommunication in Nepal smce

1913 AD. : [8]
Differentiate between wireless and wired communication media with examples Briefly .
explain four-wire transmission system and operation of hybrid. [3+5]
Why pulse stuffing is needed? Compare the light -sources LED  and LASER in
 telecommunications. [4+4]
What are the basic functions of a conventional exchange? Write economic and technical
_advantages of PCM switching compared to its analog switching. [4+4]
. Describe common channel signaling system (SS7) protocol structure. [8]
Define and differentiate between GOS and Blocking probab1hty in a loss system Explain
-the national numbering planning according to E. 164. . : [3+5]
‘What are the purpose of ITU? How is NTA helping in regulatlon and development of
telecom in Nepal? Explain. [3+5]
E}iplain ISDN with different interfaces. Also mention its channels. (8]

On average, one call arrives every 5 seconds. During a period of 10 seconds, what is the
probability that: o [8]
i) No call arrives?

ii) One call arrives?

iii) Two calls arrive?

~ iv) More than two calls arrive?

10.

Write short notes on: o [4%2]

a) ADSL
b) Vertual-circuit network
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a) List the major drawbacks of manual telephone exchanges. - [2}

b) Explain the working principle of the Strowger switching mechanism and justify that it
was the beginning of the automatic switching system. [4]

How does a single twisted pair cable maintain a full duplex connection in the local loop?
Describe the need and operating mechanism of the two-wire to four-wire converter with

the help of a neatly labeled diagram. . [2+4]
Clarify the North American (T1) and European (El) frame structures along with their

multiplexing hierarchy, and for each hierarchical level provide the bit rate calculation. {6}
a) Derive the necessary conditions for a 3-stage network to be strictly non-blocking. (71

..:«b) In-the case of a Time Slot Interchanger (TSI), compare the working mechanisms

“between Sequential Write and Random Read with Random Write and Sequential

Read. | (5]
a) Describe the design considerations to be considered while creating an in-channel
multi-frequency signaling system. [4]

b) Compare the $S7 protocol stack with the OSI layers. Describe the purpose and the
format of the signal units transferred by the second message transfer part (MTP-L2)  [2+6]

a) A device in a telephone exchange is requ1red to commence operation within an
average period of 10 milliseconds after receiving a calling signal.

(i) If the device is held, on average for 50 milliseconds per call, how many calls can
it handle per hour?
(ii) If the device is required to handle 18,000 calls per hour, what is the maximum

permissible average holding time? [2+4]

b) Provide the Kendall-Lee notation for Erlang’s delay traffic model and derive its
blocking probability. [71

7. Describe the functions of the three sectors of the International Telecommumcatlon Union
{TU). “ [4]
8. a) Differentiate between datagram switching and virtual circuit switching. - [2]

b) Explain how IP switching and soft swrrchmg allow a call to be made from a personal
computer with Internet access and running Skype to a telephone connected to PSTN? [5]

9. Use examples to show that the link-state routing protocol is an adaptive routing
algorithm. [6]
10. Write short notes on the following: [4+4]

a) Dual processor architecture in SPC exchanges
b) ISDN structure, services, reference points and channels
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What is Telecommunication? Explain the evolution of telecommunication with reference
to the development of switching system. [2+6]

What are the differences between guided and unguided media? Explain briefly how two
wire to four wire transmission is carried out in telecommunication. [2+6]

 What are the different multiplexing techniques used in telecommunication? Explain

briefly. Also discuss the North American and European standard of TDM with their
hierarchies and data rates. . " [4+4]

Differentiate between TST and STS switch. Design a three stage switching system having
4 stage array of 5 input line and 6 second stage array. Also calculate the total number of
cross points of the switching system. [3+6]

. During the busy hour, on an average, 40E is offered to a group of trunks and on average

the total period during which all trunks are busy is 20s and four calls are lost.

(i) Find the average number of calls carried by the group
(ii) Find the average call duration

© (iii)Show that the average number of calls offered to the group during a period equal to

oo ox N

11.

the average call duration is 40. [3+3+2]

Differentiate between in-channel signaling and common channel signaling. Also explain
the Architecture of Common channel signaling system 7 with proper block diagram and

Protocol stack. [3+5]

Explain briefly the role of NTA in Telecommunication sector of Nepal. [5]

Differentiate between circuit switch and packet switch. ' [4]

Discuss about the various types of flow control mechanisms used in data communication. - [6] - -
. What is ISDN? Explain the ISDN Architecture with proper block diagram. Also explain

different channels used in ISDN. o o [2+4+2]

Write short notes on: ? | [4%2]

a) Tele-traffic models with finite and infinite sources
b) Development of telecommunication sector in Nepal starting from 1913 A.D

gk
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1. Classify various switching systems in telecommunication. Mention functions of digital
switching system. [4-+4]
2. Explam how hybrid transformer and balancing network together act as four wire / two
wire termination set. How does it eliminate the singing problem? [6+2]
3. Differentiate between T1 and E1 systems used for TDM system showing different levels
of multiplexing and data rates. [8]
4. Explain three different modes of dual-processor architecture used in an electronic
: switching system using centralized SPC. [8]
5. Describe CCS7 protocol stack. Why common channel is preferred over inchannel
- signaling? : [6+2]
6. During the busy hour, 1200 calls were offered to a group of trunks and 6 calls were lost. '
" Theaverage call duration was 3 minutes. Find. -0 [2+2+2-+1+1]
a) The traffic offered ' c T - "!\
'b) The traffic carried . AN
¢) The traffic lost Y N
d) The GoS ' A PN ¢
e) The total duration of % congestion N e
7. What is a space switch and time switch? How STS switch is differ then TST switch?
Explain with telephone switching diagram. _ [8]
8.. Explain national and international numbering plan with different types and examples in '
detail. _ (8]
9. Write the guidelines of CCITT used to measure busy hour in its recommendation E.600.
What are function and duties of NTA? What are the sectors of ITU? [4+4]

10. Explain integrated service digital network. Mention types of ISDN channels. [6+2]
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oo~ *’4 . g;ﬁh‘% {N&% | 3 %& f,ﬁﬁ‘ﬁw\u.ﬁé
ﬁw ot 48 T%leé' migunicationd/ rt”ay that Telecommunication is not a sporadic
i oation. It has come through an evolutionary process. Explain the historical background
of telecommunication in Nepal since 1913 A.D.

2. Explain with suitable diagram guided and unguided transmission media used in
telecommunication. ' . : .

3. Explain multiplexing. Compare FDM, TDM and WDM with neat diagram. [2+6]

4. Design space switch with following input trunks, output trunks and connection memory.
How many virtual paths are required in this switch? Write down each output channels of
output trucks in time to to t3, with respect to decode logic. '

- | Input Trunk.
Ii: Is

A I E— b s
[ Channes | Ac] As] Azl A;| Ba|Bi B2 [ Bi| Ca[Cs[C2] C1 | Da[ D[ Do (D [ Es| B3| Bal By

Connection Memory
Output Trunk

Decode Logic

(8]
(8]

[5+1+2]

What is signaling system? What is the reason behind the development of SS7? [2+6]

6. Define blockage, lost calls and grade of service in telephone traffic engineering. During a
busy hour 800 calls were offered to a group of trunks and 50 calls were lost. If the
average call duration was 3 minutes, find the traffic offered, carried traffic, lost traffic,

GoS and duration of congestion. [2+6]

7. Standard are very important and critical in the systematic development of
telecommunication sector. What are the strategic objectives in ITU-T activities to realize
overall mission of the telecommunication standardization sector.

8. Nepal Telecom offers a service that allows you to make a lphone call from a PC to an
ordinary phone. This means that voice call must pass through both the internet and
through a telephone network. Discuss how this might be done.

9. Explain adapting and non-adapting routing algorithms used in data communication.

(8]

(8]

[8]

10. Write short notes on: [4+4]

a) TST and STS _
b) Telephone numbering in PSTN
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1. Explain digital switching system. Mention functions of switching system in
telecommunication. [8]
2. List the types of transmission media. Briefly explain four-wire transmission system and
operation of hybrid. [2+6]
3. What is multiplexing? Why pulse stufﬁhg is needed? Explain TDM of analog and digital
sources and then show complete TDM PCM system with data rates. [2+2+4]
4. What is multistage switching? Describe the STS switching with neat diagram and its
, blocking probabilities. _ : [2+6]
o5, ;What are the basic switching functions? Calculate and draw, how many cross points are
© found in three stage switching system, where as 3 stage, array of 4 input Lines and 4
second stages array. f - ' [3+5]
6. Why signaling is important in telecommunication systeni? Briefly explain SS7 protocol ’
“gtack. o C [2+6]
i i - . - § B DN .
7. What are the formulas used in telecommunication traftic engineering decision tree?
- 'Describe the blocking formulas uses in finites sources. . - [4H4]
8. What is pure loss system? Describe the teletraffic Binomial model. [2+6]
9. List the regulation of Nepal Telecommunications Authority. What are the basic charging
plan needs for Telecommunication Company? : ‘ - [4+4]
10. Write short notes on: [2x4] .
a) ADSL |
b) ISDN
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. Draw the switching hierarchy used in telecommunication switching system. Describe the

working principle of Marconi's induction coil radio transmitter.

'What are the sources of attenuation and distortion? Explain with neat diagram.

. What is wave length division multiplexing? Explain its light sources characteristics and-

differentiate between it.

What is the advantage of multi-stage switching system over single switching system?

‘Explain TST switching with neat diagram and its blocking probability.

.. What are advantages and issues ‘of PCM switching when it compared with ‘analog
< switching? »Calculate wand ~draw, - Howmany. cross: points “are -found: in-three stages
filS

witching system; where as 3 stages array of 4 input lines and 5 second stages array. -

7.; What are the formula uses in xtclecdmmunicati-anJ,trafﬁc ‘engineering decision tree?

. Describe the blocking forniulas uses in infinites sources.

.. What is queuing system in telecommunication? Explain characteristics of simple queuing

systems with Kendall's rotation. -

What roles NTA plays in the development of telecommuinication in NepaL Describe
E.164 for Nepal. . ‘

10. What is soft switching? Describe its architecture functions and management.

koK o
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[4+4]

[2+6]
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With a neat sketch of technical structure of a telephone office, explain the distribution
plant. , [10]

‘What is the difference between two and four wire communication? Describe the four wire

communication. [4+6]

3. Compare and contrast among various multiplexing techniques used in telecommunication. [10]

What are principles of digital exchange? Describe non blocking switches with 3 stages
switching matrix. : [4+6]

Hat is signaling in communication system? Explain its forms and types in éage of
telééom network. - [10]

- A group 6f 25 servers carry traffic of S5E. If the average durétion of a call is 4 minutes,

deﬁéfmine the number of calls put through by a single server and group as a whole in 1

~ hour. , _ Lo -
Explain the purpose, duties and responsibilities of International Telecommunication
Union (ITU). ’ - - : ;
'What are the ISDN service connections? Explain. ‘ [10]
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1. Describe the roles and operations of an exchanoe Write down the demerits of manuai
switching in telecommunication. , [7+3]

L 2. In case of transmission media of radio signal what are gulded aﬂd ungulded media? ,
: Compare them also. . [10]

b 3. What is digital carrier system? Discuss the advantages and d1sadvantages of various
2 multiplexing techniques? : ‘ [6+4]

! 4. C@mpa;re between TST and STS switch used in digital telephone exchange system. State.
3 ~ the advantages and disadvantages of DTMF telephone set. ) [6+4]

hat are:message transfer: parts‘? Write addressing of the signaling: umts R [6+4]
6.*~5:«‘;What is pure loss system?- Explain Engset model. o : [4+6]

7. "“iHOW Marconi's - induction: ‘coil: ‘radio = transmitters - function ~as ‘wireless : technology?
. Differentiate” between Mobile vs: Nomadic: H1ghhght the: 1mportant features of Nepal -
i Telecomrnumcatmn Act 2053, . S : [4+2+4}

8. Write short notes on: (any two) - ‘ , T [545]

" a) IP switching
= b) ISDN
¢) DSL and ADSL

L odckek
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1. Describe briefly the major milestone in the evolution of telecommunication. {71
2. Explain the subscriber |loop or line plant in case of structure of a telephone office or

exchange. ‘ [7]

3. Why multiplexing is needed in telecommunication? Describe wavelength division
multiplexing in brief. ' [2+5]

4. What is the principle of time division switching? Describe the operation of time division
space switch. ‘ : [2+5]

- 5. th{ do you mean by|combination switch? Explain the working principle of 3 -stage
bL lcohmmatlon switch with its block diagram. ’ [2+6]

6.- A gfﬂup of 30 servers carry traffic of 15E. If the average duration of a call is 3 minute,

. vd@fﬁ“mlne the number of calls put through by a single server and group as a whole in 1 | i
- hour [3] §
7. -‘ Whm is the purpose of ITU (International Telecommunications Union)? Explain. - [6] 3
8. Describe the interfaces available in ISDN. {51
0. What is the fswmﬁcancie of routing and flow conm)i in data communication? Describe
briefly about the dynam;xc routing. [2+2+3]
10. Explain the operation of ADSL showing modem connection and its topology. | {61
11. What do you understand by signaling? How channel associated signaling differs from
* channel signaling? Explain in brief. | [2+5]
12. Write short note in numbering plan for land line telephone exchange. (8]
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. Explain the role of Logic or digital electronics in upgrading the electromechfmwa?

switching system into digital switching system. : (73

. Describe briefly the advantages of fiber optic cabie over the copper cable. Advise suitable

application of both the media. , [4+3]
Explain FDM hierarchy. Describe T carrier system showing the frame structure of T1

level and different multlplexmg levels with data rates: [3+5]

‘What are the drawbacks of ST and TS switch and how are they solved by STS switch?
Explain. [2+2+4]

What s the advamage of -eommon chzmuel sxgnahng system #7 (SS?)‘? Exp}am its

A public call office (pco) is installed ina busy part of a town. 300 persons use the booth

' everyday. The average holding time for a call is 5 minutes. There is a suggestion from the

‘.:; “public that another peo is requmad in the same locality’ as-the waiting gglmes are unduly .
" long. Analysis thesituation using: M/M/1:quene and-determine if the suggestmn dcserver

10.

serious consideration. - [5]
Describe the role of Nepai Telewmmunlcanon Authority (NTA) for the development of

telecommunication sector in Nepal , - [4]
Define traffic intensity in telecommunication. Describe th‘, measurement ef traffic

intensity in terms of CCS, CM and CS. : [3+5]
What are the advantage. and dwadvamaue of DTMF telephone sm‘? Explain. 8]
Write short notes on: (any two) ; [9-+9]

i) IP Telephone System
ii) DSL and ADSL
iii) ISDN

ek
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What is telephone exchange? Describe the major types of telephone exchanges in brief.

[3+4]
Define subscribe loop. Explain the subscribe loop system showing cable hierarchy for
subscriber loops. 7 [1+5]
Explain the European TDM system used in telecommunication system. {71
Explain the working prmmpie of a Digital Telephone Exchanoe [10]
What Time ( T) switch used in digital telephone exchange. 5]
Explam the major buﬂdmg blocks or parts used in SS7 network. Show the chfferent links
used in SS'? network also. [5+3]
Explain the major tasks and goals of traffic engmeermg in telecommunication along with
different types of busy hour defined by CCITT in its recommendation E.600. [3+3]
A group’ of 30 servers carry traffic of 15E. If the average duration of a call is 3 minutes,
determm "“the number of calls put through by a smgle server and group as a whole in 1
hour. - : : [5]
Describe the charging planusedina telephone network. [4] |

. Write short notes on: '

a) Nepal Tele Communications Authonty (NTA) . [4]
b) IP Telephony or IP switching or VoIP (voice over internet protocol) [12]
¢) - DSL (Digital Subscriber Line)

Hfeok
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1. ,.Explam ’the evolunon of Telncommumcatwn ‘ el ‘ i A | 21
‘ Ex*vlam tne followmgs in Cd.\e c}f telecommtmwatmns , k -
: a) Transmmsmn of radlo 51gna1 1'1 thsted palr and coaxw.l cable ...
b) The role of charactenstm unpedance 1n tne ﬂow of radlo 51gnal ‘rom one eqmpment to
ot ano;hel equipment - R : :
" € The role of Hybuﬁ transformer or. cu‘curg s v L
3. Explam the working principle of TDM. Describe TI carrier system showmg the frame
: ~_.;fstrucmre and different multlplexmg levels. C [2+5]
4. Describe the different conﬁfrm a’aons of a dua_ processor arr'hnec‘ure used i ina dlgltal or.
'SPC exchange. : - (6]
5. What do you mean by S (space) and T (time). swrcches’? Show that 3—stage STS or TST
network can minimize the switching problems associated w1th 2-stage ST or TS network
with their working models o ) [2+6]
6. What is common channel signaling? Explam the Workma pr1nc1pie of s1onal1na system 7
- (S87). o v [2+6]
7. In case of telecommunications explam _ R
a) The role of traffic engineering | ' - [9]
b) Two methods of calculating traffic intensity o [6]
8. Write the guidelines for transmission plan defined by CCITT in its recommendation Q.40. [4]
9. What is flow control in data communication network? Explain. [4]
10. Describe the basic services in ISDN with its architecture. - [4+4]
11. Explain the operation of ADSL showing modem connection and its topology. . - [6]
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,Sabjecz‘: - Telecommunications T
- v Candidates are r= qwed to gzve ﬂ ezr answers in their own words as far as practicable, A
v - Attempt Al questions. . ' B ' -
" The figures in the margin indicate Full Marﬁcs
v As.szzmﬂ suitable a’ata ;f necessary. "
1. Explam the working prmcnple of time sw1tch and space sw1tch used in cugﬂal telenhnm '
- ewhnﬂﬂe What are their d uLaWUdm{S ana how are they solved? Explam IR [5+5+4]
2. What are the advantages of DTMF telephone set over convenuonal pulse dzalmg
' -telephone set? Explain the des1gn features cons1dered in DTM telephone set. - [4+12]
3 Draw a'”neat d1agram of an mtemet strucmre and expiam the Tole of repeater bndge
' '='router and oateway S P L ) e [4+10]
'What is-- commumcatlon protocol" . piam the OSI archltecture US\.«d in data

commumcatmn e T A oo . Co [2+:14].

fite notes on (anytwo) _ T co S [10+10]
IBM Ring LAN | | | |

Traffic Engineering

ISDN
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Candidates are required to give their answers in their own words as far as pra ctlcable
Attempt AIl questions. ' :
The figures in the margin indicate F.JJI Marka
Assume Suzz‘able data if necessary.

AUANENEN

1. Explain the s1cna11mg techmque used in 30 VF Channels European TDM system used'm
telecommunication. With a block diagram explain the const*uctlon and working principle o
of a digital telephone exchange. - . . - [6+10]

N

Explain the two methods of telephone traffic calrulatlons Explain the Wor}dng principle
- of time (T) switch. What is its drawback of using in switching network of a digital
telephone exchange and how is it solved? Explain. - . [6+5+2-+5]

'3, What is protocol and why is it requ1rt=d in‘data comrhunication? Explain. o [2+10]e

What i ETHERNET? How: docs it wor_k? What 1 1ts drawback and -how is 1t solved?
: Explain. = . , ‘ A _ [2+5+4+ ]'

10+10] &

5. Write 'short notes on: (aﬁy two)

. Ja) Switching techniques in.data communication
b)Y Queuing model in delay system -
Te) Line coding principle in-digital communication
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/' Candidates ere required to give their answers in their own WOI‘da as far as practicable.

v Anempr 411 questions. . :
v The figures in the margin indicate Full Muarks,
; ' Assume suitable data if necesgsary.
ff A o
P 1. With a logical. dlacram explain the workmc prm_cnple of space (s) switch. State dts
o - drawback in using in switching network of a digital telephone exchange and explain how
S is it solved. Explain the - workmcr pnnraole of a Recreneratol used in digital
o - communication. . v _ [5—:—2 5+6]
2. State the advantazes and dlsadvamages of a DTMF LEICPhOIle set used m chgltal telephone
exchange Also explain its deswnfeatures v s , [4+10] .
3. Explain the basic components of data commutation system. With proper dlacrams
- explam the dynarmc routing algorithm used in data communication. : : [6+8]
: 4.« pr1a111 the IP adchessmcr in TCP/IP protocol regardmc data commumcanon ) [14]...
5. Write short notes on any twao of the followmcr SRR o [10+10]

a) i*Clasmﬂcatlon of sw1tch1ng system in telecommumcatmn
~ b)7"Queuing model in delay system e :
;c) Intememorlqng :
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v" Candidates ars required to give their answers in their own words as far as practicabls.

v’ Attempt Al questions. '

v’ The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. What is “talk off” in case of DTMF (Dual Tone Multi Flequemles) telephone set
connected in digital exchange? What are the design features con51dered in making DTMF
telephone set to protect from “talk off” problem. Explain. -~ . : o [2+2+ 12]

2. With the help of a neat diagram, explain the working principle of an Electromc Exchange. [4+12]

3. Why line coding is required in PCM (Pulse Code Modulatmn) system7 Is it possible to
implement WRZ (Not Return to Zero), RZ (Retumn to Zero) and AMI (Alternate Mark

- Inversion) coding techniques? If not, explam why it is not. poss1ble and which coding.

. technique solves this problem? g e ] [2*1+8-r5]
- 4. ‘What are the switching techniques in data commumcaﬂon system?’ Explam SR . [2+14]
5:.9?;‘erte short notes on any two of the followings:. - - . FREE RS Lo . [8+8]

) a)  OSI (Open System In‘cercomechon) Arcmtecture in Data Commun1cat1on Systum
b)) Cambridge Ring LAN , e SE ,

‘¢). Hierarchies in Digital Transmlsswn System
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-Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin znduaz‘e Full Marks.

4ssume suzmole dam zf necesm/y

What is the difference between DTMF (Dual Tone Multt-Frequency) telephone set and
pulse dialing telephone set? Explam the design featurss of DTMF telephone set. [2+14]

 With an ‘example, clarify the concept of frame and time slot in case of TDM (Time
Division Multiplexing) system. With respect 1o first order PCM system, explain the
meohamsm 1nvotved in Amertoan 24 voice channel multiplex system. = . . - [67l 0]

W hat is Ttme (T) Smtcl-ﬂ How cloes it work? Is it possible to make & switching network

" in 2 digital exchange with the help of two stage. Time- Space (TS) sw1tch7 If not, explain

why and how this problem is solved. _ [l~|-4-‘-1 +10]

V‘What is protocol and why is it needed in data commumcatton’? bxplam S [2+10]

;Wrtte short notes on any two of the followmv e T L e e L [lO+lO]

St a) Network Topologtes and IBM Rmf* LAN in the data eommumcatmn '
e ‘f,b) ETHERNET ‘ 38 :

e Lme codmg prm01ples m PCM system

."*F
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v Candidates are required to give their answers in their own words as far as practicable,
v Attempt Aii guestions,

v The ﬁgurﬂs in the margin indicate Full Marks,
v Assume suitable data if necessary.

1. EAplam the working principle of two stage Tlme Space (TS) swnr’n W‘nat are ‘its
drawbacks and how they are removed? Explain, - . , = [54+2+3

2. What do you mean by end-to-end s L,lgnalhng in DTMF tdmhone system? Explain the
design features of DTMF telephcne set. e SN e [4+12]

3. Explain the working pmnczple of packet sthchmc techmque used in data commumcaﬁon

system. : : oo 12]

4. Describe the workmg pnnmple of IBM ; nng LAN " _:‘ et (121
. Write short notes on any two ofthe fo]lowmc o - o [1o+10] .

-‘-fia) ISDN o : S
b)  Subscriber loop: mgnallmcrmteiecommumcatlon syszem St
c) Packet routing alcron’chms in data: ccmmumcatmn system

Dﬁlﬁlu uuby hour, traffic mtsnsry and grade of. servme 111 telephone trafﬁc svstem A
g:roup DF 40 servers carry atraffic of 20 erlangs. If the average duration’of call is three"
Tﬂnutes, calculate the number of calis put thmu,gn by a: smale 'server and the group as a :
WhOJ.r:lIl anone-hour period. e L R [1+242+45]
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