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Q1.
(a) Draw a block diagra'm' of a hierarchical PSTN and state the number planning
procedure for the same network. o (4Marks)

(b) Compare and contrast the following in television broadcasting. (2x4Marks)
i NTSC and PAL .
ii. Negative and positive modulation in TV broadcasting
i.  Field blanking and line blanking
iv.  Chrominance and luminance

i.  Draw the block diagram of a cellular communication network highlighting the
important units. State their main functions. ‘ (3Marks)

ii.  State why a single, high power base station at a very high altitude cannot
service the whole island. Why do we need multiple cellular base stations to

serve the total coverage area? ' (2Marks)
iii.  Whatis COMA? Briefly explain the underlying principle behind CDMA.-
(3Marks)

Q2.
(a) Define the following with respect to telecommunication switching.  (2x4Marks)

i. Space switching

ii. Full availability
iit. Multi-stage switching
iv. Stored program control

(b) Consider the following full available switching system which has N incoming
trunks and N outgoing trunks and has n primary switches and n tertiary switches.
Further, the number of links connecting primary and secondary stages as well as
secondary and tertiary stages are each L (See figure-Q2 below).
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i.  Find the size of the switches at each stage. (4Marks)
ii.  Find an expression for the total number of cross points. (3Marks)
iii. Hence find the optimum number of primary stage switches for a
minimum number of cross points. (3Marks)
iv.  Assume that the middle stage is removed from the switching matrix.
Comment on the change in blocking. (2Marks)
Q3.
(a) Describe the basic steps involved in PCM coding highlighting the special
requirements in different stages. A (6Marks)

(b) A certain PCM system uses 256 levels and the signal frequencies handled fall in the
0 — 12.5kHz range. A number of similar subscriber data streams are multiplexed
together to a single bit stream. Due to the receiver equipment limitations, the
minimum bit duration in this multiplexed stream is 125ns. Calculate the following.

i.  The individual bit rate (2Marks)

ii. The number of subscribers which can be accommodated in the multiplexed
stream. (2Marks)

iii.  The total multiplexed stream bit rate. (2Marks)

(c) Differentiate SDH and PDH and discuss the possibility to multiplex a conventional E1
signal with this multiplexed PCM stream under the two schemes. (4Marks)

(d) What are the advantages of CCS over CAS? Explain how CCS is accommodated in an
El. (4Marks)
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Q4.
(a) Define the following. (2x4Marks)
i.  Erlang
ii.  Average holding time
ili.  busy hour
iv.  blocking systems
(b) State the basic assumptions we make in deriving the Erlang’s first formula for the
lost call systems. (2Marks)
(c) During the busy hour a switching system receives 80 calls with average call
duration of 3 minutes. If the system is consisted of 8 trunks,
i.  Find the GOS. (2Marks)
ii.  If one additional trunk is added, calculate the percentage improvement in
GOS. (2Marks)
(d) Starting from the Erlangs’ first formula derive the recurrence relation
MU N+ AEy y- (A)
Hence calculate the new GOS if one trunk fails in the system in (c) i. (6Marks)
Q5.

(a) What is the benefit of using teletraffic tables? (2Marks)

(b) A company operating a small exchange has 120 outgoing calls of average
duration 2 minutes and receives 200 calls with average call duration of 3 minutes
during the busy hour. The company wishes to obtain a GOS of 1%. How many
exchange lines it should have ,

i. ifthe incoming and outgoing calls are handled separately. (5Marks)
ii. iftheincoming and outgoing calls are handled in one group.  {5Marks)
(Use the attached traffic table)

(c) In general is it always advantages to have trunk (line) groups as large as possible?
Support your answer. (3marks)

(d) If the calls are treated as one group as in (b) i., and if a total of 27 circuits are
provided, use the attached traffic tables to find the probability that an incoming
call finds at least one free line. (5Marks)
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(a) Write short notes on the following. (2x3Marks)
a. Smith chart
b. Prime center

c. constant VSWR circles

(b) Atransmission line with a characteristic impedance of 504 is terminated with a
load of (20 + j50) Q. if the input impedance of the line is (45 + j100)Q and the
. line is fed with a 1kHz sinusoidal signal, using the attached Smith chart find,

a. VSWR (2Marks)
b. Voltage reflection coefficient (3Marks)
¢. length of the line (3Marks)

(c) If theline is to be impedance matched with a single series stub, show the
matching steps in the same Smith chart. (You should clearly show the working
and the important values calculated.) (6Mmarks)

Q7.

(a) Compare the characteristics of the wired transmission lines unshielded twisted pair,
shielded twisted pair, coaxial cable and fiber optics. (2x4Marks)

(b) What is a standing wave? Discuss its importance in transmission lines.  (2Marks)
(c) A certain transmission line has the following parameters per kilometer.

R =0.01Q,L = 1uH, G = 1uS, C = 0.001uF
‘Calculate the following at 1.59kHz.

i Characteristic impedance (3Marks)
. Phase velocity (3Marks)
iii. The percentage to which the voltage of the travelling wave
-decreases over a kilometer. (4Marks)
Q8.
(a) Define the following with respect to antennas. (2xaMarks)
i. Beam width

il Gain

iii. Directivity

iv.  Isotropic radiator

(b) Draw the radiation patterns for a Yagi antenna array. Compare it to that of a half
wavelength dipole and that of a parabolic antenna. (3Marks)
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(c) What.is benefit of using a folded dipole? (2Marks)

(d)
i. A parabolic antenna is fed with 2kW of power. The radiation and loss
resistances of this antenna are 1.5 Q and 0.1Q respectively. Calculate the
. transmitted power and the efficiency. ' (3Marks)
iil. If the beam is dispersed over a solid angle of 4 X 107 Steradians, calculate the
electrical field strength generated in an antenna with Z, = 10Q keptata 10m
distance from the parabolic antenna. (4Marks)
(Hint: One Steradian is the solid angle generated at a point by a surface of arear? at a
distance r from the point) '

31
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“Erlaig loss forowula table
Nurabse - 1 las( call in © Number 1 lost call in .
- gl 80 100 2000, 1000 ¢t 5. 100 200 - 1000 -
wwiks  {0.02) (001} (0005} (0.001) wunks (002) (o.01) (QUeE) (0.001)
E. E E E E £ E. €
1 0020 0010 0005 0001 : B 11,2 388 368 . 334
2 022 015 0105 0046 &2 42,1 207 76 342
3 0.60 (45 035 o613 63 431 406 385 350
4 ' 14- 0% 07 0.48 54 440 415 394 354
] 1.7 14 1.1 08 55 450 424 403 307
& 23 18 16 .. 14, s& 459 433 412, ars
7 29 26 22 _ 16 57 468 442 420 383
8 a6 3z 27 21 58 47.8 451 430 9.1
9 43 38 33 26 B9 - 487 460 438 400
10 61 485 40 a1l - w0 497 469 447 804
.1 58 52 48 s 6l 506 478 456 ‘41,6
- 12 6.6 59 63 42 62 51.6 488 465 425
13 74. 6& 89 48 63 n2b 427 474 434
14 82 14 648 54 64 534 506 -48.3 44
15 9.0 81 740 61 65 544 G§1.5 492 450
16 38 85 B 67 66 553 524 501 458
17 107 96 88 74 & .. 563 8533 S10 T aGE %
18 11.5 104 4.6 80 68 « 522 547 513 475
19 123 112 103 . " g7 639 582 561 6§2.8° 48.3
20 132 120 114 24 70 591 560 637 . 492 -
21 140 128 118 101 N - 601 670 646 50,1
22 149 137 126 108 72 g1.0 560 655 ° 509
23 157 145 134 116 73 620 569 564 _5i8
.24 165 163 142 122 74 629 536 GE7.3 7 GG
26 126 161 150 130 75 639 6Q7 G602 535
26 184 168 158 127 76 648 617 5.1 54.3
27 193 177 166 44 77 658 <626 600 . 562
28 . 202 186 174  16% 73 §6.7 63.6. 609 £6:1
29 - 211 196 -182 159 79 677 545 618 56.9
30 220 204 194 167 80 686 654 627 £8.7
3 22.9 212 198 174 .81 G695 663 636 60,7
a2 238- 221 206 182 62 708 672 6AS 59.6
.33 247 230 214 - 189 83 - 715 681 654 60.4
34 - 26,6 238 223 197 &4 724 691 663 . 613
3 . 265 245 234 205 85 734 701 @12 621
36 274 - 258" 238 213 86 44 710 681 0 630
37 283, 264 2438 2zl g 754 713 . 690 62,9
-’38 .293 273 256 . 228 88 768 7.8 69.8 64:8
39 301 182 26% 737 89 772 737F- 704 65.8
40. 310 230 213 246 €90 782 W7 718 U6%
41 320 1289 282 253 41 ‘7192 66 727 674
42 2.9 305 290, 261 92 801 766 736 6.3
43 348 - 317 299- 269 93 B1.4' 7767 743 59.1
44 347 326 308 277 94 818 784 754 00 -
45 - 356 334 M6 785 95 829 783 763 70.9
45 366 343 325 283 96 . BIA 803 772 718
47 375°-362 333" 300 97 . B48 B{2-- 782 . 7LE
48 -38.4 381 34z 309 98 857 822 741 735,
49 394 370 351 317 g9 86.7. 03.2 80D 84

5O 403 378 359 325 ioQ 87.6 840 se8 753
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RADIALLY SCALED PARAMETERS
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