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Answer any 5 questions. Each question will carry equal marks.

Q1. (a) List the sequence of operations including signaling that are taken place during a
successful telephone call between 2 subscribers.
(b) Briefly explain what is meant by the terms: in-band signaling, out-band signaling,
channel associated signaling and common channel signaling.

(c) Briefly describe the following terminology related to telephony.
(1) ON/OFF hook
(i)  Side tone :
(iif)  2-wire to 4-wire conversion
(iv)  DTMF Dialing

Q2.(a) Briefly explain how digital signals have more immunity to noise than analog
signals.

(b) T1 carrier systems were designed to conibine PCM and TDM techniques for
transmission of 24 channels of 64kbps bandwidth with each channel capable of
carrying digitally encoded voice band telephone signals of data. In a T1 frame
format the first bit is used for frame alignment.

(i) ~ What is the bandwidth of voice band telephone signals?

(i) What is the sampling frequency used for digitizing these voice
signals?

(iii) Show how the bandwidth becomes 64kbps for these voice channels.

(iv) What is the duration of a single T1 frame?

(iv) Calculate the transmission bit rate of the T1 carrier described above.

Q3.(a) Briefly explain what ‘Grade of service’ means and how it affects in designing a
telephone exchange.
(b) Define the Erlang’s B formula and give the main assumptions made in deriving
this.
(¢) A trunk line goes from a central switching office to a PBX contains 4 circuits. If the
average call duration is 3 minutes and offered traffic intensity during the busy hour is
2 Erlangs, determine each of the following.
1 Busy hour calling rate
(i1) Grade-of-service
(1))  Amount of lost traffic
(iv)  Probability that only 2 circuits are occupied
(v) Probability that more than 3 circuits are occupied



Q4.(a) Differentiate the following:
(1) The busy hour and the busiest hour

(i)  Traffic volume and traffic intensity
(iii)  Full availability and limited availability
(iv) A loss switching system and a delay switching system

(b) Briefly explain the advantage of using traffic tables.

(¢) During the busy hour, a telephone company establishes 150 outgoing calls of an
average holding time of 2 minutes. It receives 220 incoming calls of average holding
time of 3 minutes. The company expects to have a Grade of Service (blocking
probability) of 0.01 for both incoming and outgoing calls. Use the given traffic table
(see Table Q4 on page 3) to answer the following.

How many circuits should the company provide if:
1) incoming and outgoing calls are handled on separate group of lines?
(i1) a common group of lines is used for both incoming and outgoing calls?

Q5. (a What are the basic differences between SDH and PDH transmission?

(b) Compare and contrast CDMA (Code Division Multiple access) technology
with GSM technology in mobile communication.

() Briefly describe the following related to cellular communication
(i) Co-channel interference (iiiy  Handoff
(i) Cell splitting (iv)  Roaming .

(@ Write the sequence of operations takes place during a successful call from a
mobile telephone subscriber to a land line subscriber.

Q6. A generator of 1V at 1 kHz supplies power to a 100km open wire line terminated with
its characteristic impedance. The primary line constants are : R =10.4Q /km,
L=0.0036H/km, G=08x10"mho/km, C=0.00835uF /km.

Calculate, (1) Characteristic impedance
(i1) Propagation constant
(iii)  Velocity of propagation
(iv)  Wavelength of propagation
) The amount of power delivered to the load.

Q7.(a) Briefly explain how standing waves are formed in transmission lines.
(b) Draw the standing wave patterns for the following load conditions with proper
explanations. (i) load impedance =0
(i) load impedance = infinity
(iii) load impedance = characteristic impedance
(c) Consider a lossless transmission line with a characteristic impedance of 50Q2 and a
length of 0.1 1 where A is the wavelength. If a load impedance 30-+20 is connected to
this line, use a Smith Chart to find,
@) the VSWR
(i1) the voltage reflection coefficient
(iii)  the input impedance
(iv)  the input admittance of the line.
You should clearly show how you get these values with sketches on the Smith Chart.




Q8 (a) Define the gain of an antenna.

An aerial is fed with 12kw of power to produce the same field strength at a given
point as a half wave dipole fed with 24kw of power. Assume the gain of a half
wave dipole relative to an isotropic radiator is 2.15dB. Calculate the gain of the

-aerial, (1) relative to a half wave dipole

(i) relative to an isotropic radiator
(b) The above aerial is modified to produce double the field strength at the same point
described in (a), with the same input power of 12kw. Calculate the new aerial gain
relative to a half wave dipole.
(c) 1If the above aerial has a radiation resistance of 5 and a loss resistance of 2 Q ,
calculate the current fed into the aerial.
(d) State the main differences between PAL and NTSC systems.

Table @4- Traffic-cabacity table for full-availability groups

Number 1 lost call in Number 1 lost call in

of 50 100 200 1000 of 50 100 200 1000
trunks (0.02) (0.01) (0.005) (0.001) trunks (0.02) (0.01) (0.005) (0.001)

E E E E E E E E

1 0.020 0.010 0.005 0.001 51 412 388 368 334

2 0.22 015 0.105 0.046 52 421 397 376 342

3 0.60 045 035 019 53 431 406 385 35.0
4 1.1 0.9 0.7 0.44 54 440 415 394 35.8

5 1.7 1.4 1.1 0.8 55 450 424 403 36.7

6 2.3 1.9 1.6 1.1 56 4569 433 412 3756
7 2.9 2.5 2.2 1.6 57 469 442 421 38.3
8 3.6 3.2 2.7 2.1 58 478 451 430 39.1

9 4.3 3.8 3.3 2.6 59 48.7 46.0 439 40.0
10 5.1 4.5 4.0 3.1 60 497 469 447 40.8
11 5.8 52 4.6 3.6 61 50.6 479 456 41.6
12 6.6 5.9 5.3 4.2 62 51.6- 48.8 46.5 425
13 7.4 6.6 6.0 4.8 63 525 497 474 434
14 8.2 7.4 6.6 5.4 64 53.4 50.6 483 441
15 9.0 8.1 7.4 6.1 65 544 515 492 45.0
16 9.8 8.9 8.1 6.7 66 56.3 524 501 45.8
17 107 96 8.8 7.4 67 ... 56.3° 53.3 510 46.6
18 115 104 96 - 8.0 68 57.2 542 519 475
19 12.3  11.2 103 - 8.7 69 58.2 551 528 483
20 132 120 111 9.4 70 591 56.0 537 - 492
21 140 128 119 10.1 71 60.1 57.0 546 501
22 149 137 126 108 - 72 - 61.0. 580 555 ° 50.9 -
23 157 145 134 1156 .73 620 589  56.4 . 518
24 16.6 153 14.2 122 74 629 598 57.3 ° 52.6
25 175 164 150 ~ 130 75 639 607 582 53.56
26 184 169 158 137 76 64.8 61.7 59.1 54.3
27 19.3 177 16.6 144 77 658 * 62.6 60.0 - 565.2
28 202 186 17.4. 1562 78 " 66.7 636 609 56.1
29 2117 195 -18.2 159 79 67.7 - 645 618 56.9
30 220 204 19.0° 16.7 80 -68.6 654 627 58.7
3 229 212 198 17.4 81 696 66.3 636 58.7
32 238 221 206 - 182 82 705 67.2 645 59.5
33 247 230 214 189 83 715 681 654 60.4
34 256 238 . 223 19.7 84 724 69.1 66.3 61.3
35° 265 246 231 e 205 85 73.4 701 672 62.1
36 274 265 239 213 86 - 744 710 681 63.0
37 283 264 248 221 87 754 719 690 63.9

38 0293 27.3 256 229 88 76.3 728 699 64.8
39 30.1. 28.2 © 265 23.7 -89 77.2 737 708 65.6
40 . 31.0 29.0 273 245 90 782 747 718 66.6
- 41 320 299 282 263 91 79.2° 756 727 67.4

42 329 308 -29.0. 26.1 92 80.1. 76.6 736 68.3
43 338 317 2998 269 93 81.0° 775 743 69.1
44 347 326 308 277 94 819 784 754 70.0
45 - 356 334 316 285 95 829 793 763 70.9
46 36.6 343 325 29.3 96 838 803 772 71.8
47 375 3562 333 30.1 97 848 812 782 72.6
48 - 384 361 342 309 - 98 867 822 791 . 7357\
49 394 370 351 31.7 - 99 86.7 83.2 800 744

50. 403 . 379 359 325 100 - 876 840 809 753 '




The Complete Smith Chart
Black Magic Design
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