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- Answer any 05 questions. -

Q1.
(a) List the major planning tasks that are to be done when planning a telecommunication network.
[02]
(b) - Draw n outline -of a telephone network in a country like Sri Lanka and clearly mark all
components. {04]

() Describe the sequence of operations occur at subscriber's end as well as at the serving exchange
~in case of following situations:
‘ 1. When a subscriber’s telephone instrument goes “Off Hook”
2. When a subscriber ‘A’ dials the telephone number of subscriber 'B’ using pulse dlahng
3. When a subscriber ‘A’ dials the telephone number of subscriber ‘B’ using tone dialing
4. When the subscriber B's telephone rings and he answers the call. {08]

(d) Differentiate the following:

(i) Junction circuits vs trunk circuits

(i} Hierarchical routing vs. alternate routing

(iii} Local battery telephone system vs central battery telephone system [06]
Q2.
(a) Briefly explain the following signaling types used in common channel signaling:

(i} Associated signaling

(i) Quasi-associated signaling

(iii) Non-associated signaling [06]

(b) (i} A 2-stage space-division full availability switching network acts as a concentrator. It has M
incoming trunks, N outgoing trunks and N links between the two switching stages (where M>N),
Number of switches in the second stage is twice as the number of switches in the first stage.

Show the formation of each of the above swifching network using a diagram. You need fo mark all
the necessary parameters. Obtain an expression for the total number of cross points. fo6]

(i} Use your result in part (b} to design a network for a 2-stage concentrator having 400 incoming
trunks and 200 outgoing trunks. How many cross points does it contain? 03]

(it} If you add a middle level with 9 switches to the above switching network in part (b){il), calculate the

number of cross paints required. Explain the advantage of increasing number of stages in a
switching netwaork. [05]
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{a) Define the following terms related to telephone traffic and discuss the significance of these factors in
design and expansion of a telephone exchange
(i) Busy hour
(i) Calling rate
(iiiy Average holding time
{iv) Grade of service ' - [og]

(b) Explain what you mean by the following faciliies of a typical PABX.
(i} Foltow me facility
iy Speed dialing
(i} Call transferring
(lv} Conference facility ' - [04]

(o) What considerations should be made when acquiring a PABX for a large organization? {02]

(d) During the busy hour, a particular group of circuits in a telephone exchange carried 600 calls. if the
average holding fime of a call is 3 minutes, calculate,
(i) the traffic volume
(i) the traffic intensity
(i) the average number of calls carried during the average holding time

(iv)  the average number of calls in progress simultaneously 06]
Q4.
() Define the Erlang's B formula with clearly stating the assumptions made when deriving this formula.
: | 04

(b) A group of 5 trunks are offered 3E during the busy hour.
Find, {i) Grade of service
(i) Probability of only one trunk is free
{iii} Probability of only one trunk is busy
(iv)  Probability of at least 1 trunk is busy
(v) Probability of more than one trunk are free [10]

{c) By using the given traffic table (page 5) find the number of trunks required for offered traffic of 5E, 8E
and 10E for the following systems:
(i} Grade of service of 0.001
(i) Grade of service for a 20% overload with the same number of trunks as in (c)(i).
Use a table to show your answer. {06}
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Q5. ‘
(a) State 2 advantages and 2 disadvantages in digital transmission. {02]
{b) Explain the basic process of PCM using a _block diagram. [03]

{c) Fora resolution of 0.04 V, determine the voltages for the following linear 7-bit sign-magnitude PCM
code (the leftmost bit represents the sign bit, 1 ="+"and 0="-"):
i 1110101
(i) 0000011
(i) 0000001
(i) 1000010 [04]

(c) “Pulse Code Modulation (PCM)", as used in telephony, samples a signal at 8kHz and uses 256
guantizing levels."
(i) Explain how the sampling rate is chosen.
(i) If E1 TDM is used, draw the frame structure. You need to show all the details.
(i) Hence find the data rate {08]

(d) Draw a sketch of STM-1 frarhe structure used in SDH. Hence show that STM-1 will carry
155.52Mbps. [03]

(8} Compare the bandwidth, attenuation and interference immunity characteristics of the following
transmission lines:
(i} Twisted-wire pair
(i} Coaxial cable
(iii}. Optical fibre {06]

{b) A matched telephone transmission line, 100km long has zp= (685-j92) Q, a = 0.00497 nepherfkm
and 8 = 0.0352 radfkm at 1 kHz. The power is supplied to the line by a generator with an e.m.f. of
10V r.m.s. and internal resistance of 700 Q.

Calculate, (i) Sending end impedance
(i) Propagation constant
(i} Sending end voltage, current and power
(iv) Receiving end voltage, current and power [14]
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Q7.
(a) Briefly explain the following terms related to transmission lines.
{i) Matched line
_ (i) Standing wave
(i) Reflection coefficient
{iv) VSWR : [04]

(b} Consider a load impedance Z, = (100 -j25) Q connected to a transmission line which has a
characteristic impedance of 50 Q. I the electrical length of the fine is 1/5 4, find the following using

Smith Chart.
) the voltage reflection coefficient
(i} the VSWR
(i} inputimpedance of the line
(iv} Input admittance of the line - [10]

{c) Ifashart circuited stub is connected in series to match the line,
(i} Sketch adiagram showing how the stub is connected
(i} Find the [ocation and the length of the stub. [06]

Note: Use the Smith Chart given on page 6. You should clearly show how you get these
values with sketches on the Smith Chart and attach it with the answer script.

Qs.
(a) Describe the difference between stepped index multi-mode and mono-mode optical fibers. lllustrate
your answer with diagrams showing the possibie ray paths through the fiber in each case.  [04]

(b) Draw the current and voltage distributions and horizontal and vertical radiation patterns of a half
wave dipole. 04

(c) Explain the advantage of adding parasitic elements to a ‘Yagi array’. [03]

(d) An aerial is fed with a 12kw of power to produce the same field strength at a given pointas a 1/2
dipole fed with 20kw of power. Calculate the gain of the aerial.
(i) relative toa A/2dipole
(ii) relative to an isotropic radiator
Assume the gain of a /2 dipole relative to an isotropic radiator is 2.15dB. [06]

(e) Write short notes on the following related to cellular communication:
(i) Frequency reuse
(i) Cell splitting
(iii) Cell secforing [03]
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