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Describe each of the following with respect to data communication:

i) baud rate;
(i) bit rate;

(iii)  dataelement. : ' : : (3 marks)
(b) Describe full duplcx mode as applied in data transmission. , - (2 marks)
(c) With the aid of a labelled diagram, describe asynchronous transmission mode with
respect to digital data communication. ' : ' (7 marks)
(d) Figure 1 shows two square waves with period T. Déscribc the relationship between:
(i) the period and frequency; , '
(if)  the period and the phase. = (8 marks)
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2 (a) Describe each of the following encoding techniques:
(i) manchester;
(ii) differential Manchester. (4 marks)
(b) A dataword 1100000000110000010 is to be encoded. Draw waveforms for each of the
following encoding schemes:
(i) Non-Return-to Zero-Level (NRZ-L).
(i) Bipolar - Alternate Mark Inversion (AMI);
(iii)  High Density Bipolar -3 zeros (HDB3). (8 marks)
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Using a dataword 00110100010, draw waveforms for each of the following digital
modulation techniques:

(i) Amplitude Shift Keying (ASK);

(ii) Binary Frequency Shift Keying (BFSK);

(iii)  Binary Phase Shift Keying (BPSK). (6 marks)
Draw the Quadrature Phase shift Keying Modulator (QPSK). (2 marks)

With the aid of a labelled block diagram, describe the functions of each component of a
pulse code modulator (PCM). (8 marks)

(€3] Define each of the following:

L sampling rate;
11 nyquist (sampling) theorem.
(i) Describe delta modulation as used in data transmission. (6 marks)

Table 1 shows a list of codewords and datawords. Determine the minimum humming

distance. 7 : (6 marks)
Table 1
Datawords | Codewords
00 000
01 011
10 101
11 =t
3
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A data 1010001101 is transmitted through a digital network. The polynomial generator
pattern P is 110101. Using the cyclic redundancy check (CRC) determine the:

(i) frame check sequence (FCS);
(ii) transmitted codework. (8 marks)

Table 2 shows standard polynomials of cyclic redundancy check consultative committee
for international telegraphy and telephony (CRC CCITT) standard patterns. Complete
the table. (6 marks)
Table 2

Name Polynomial Application
CRC -8

CRC- 16
CRC - 32

With the aid of a labelled diagram, describe the elements of a wavelength division
multiplexing transmitter. (6 marks)

Outline two merits of using packet switching as a form of communication. (2 marks)
With the aid of a labelled diagram, describe virtual packet switched networks.
(7 marks)

Figure 2 shows routing strategy applied in routing of packets from station A to station F.
The costs between the stations are as indicated.

: D
L 2
SERVER DESTINATION
2 1

A C 3
1 2 1
3
B E
Fig.2
Determine the:
(i) most expensive route taken for transmission of data.
(i)  longest route with least cost;
(iii)  shortest route with highest cost. (8 marks)
State the phases that a circuit switching uses in communication in a dedicated line
channel. (3 marks)
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(i) Define demultiplexing as used in data communication.
(ii)  List three limitations of frequency division multiplexing. (4 marks)

With the aid of a labelled diagram, describe frequency division multiplexing (FDM).

(8 marks)
i) Draw the open system interconnection (OSI) reference model.
(i) State two functions of layers 2 and 3 of the model in (i). (8 marks)
List three institutions that regulate standardisation in data transmission. (3 marks)

State three safety measures considered when implementing a Local Area Network
(LAN) in an organisation. (3 marks)

(1) With the aid of a labelled diagram describe how token passing is achieved in

Ring Topology Network.
(ii) State two merits of the topblogy in (c)(i). (8 marks)

Figure 3 shows a diagram of a LAN topology.

Py Pc,

Pc; Pc3

Fig.3
(i) Identify the:

L. type of LAN topology used;
I1. device labelled Q.

(i) Describe the operation of the topology in (d)(i). (6 marks)
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Table 3 shows characteristics of high speed LANs. Complete the table. (8 marks)
Table 3
Fast ethernet | Fibre channel Wireless LAN
Data rate 100 mbps
Transmission media Optical/ Fibre coaxial,
, STP
Access method CSMA/CD
Supporting standard | IEEE 802.3

Describe each of the following high speed ethernet LAN protocols:

(i) 10 BASE 5;
(i) 10BASE2;
(iii)  10BASET,
(ivy 10BASEFE (8 marks)

Describe each of the following as used in data compression:

(i) Huffman coding;
(i)  joint picture expert group (JPEG). (4 marks)
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Binary

00000000
00000001
00000010
00000011
00000100
00000101
00000110
00000111
00001000

- 00001001

00001010
00001011
00001100
00001104
00001110
00001111
00010000
00010001
00010010
00010011
00010100
00010101

00010110

00010111
00011000
00011001
00011010
00011011
00011100
00011101
00011110
00011111

Octal

001
002
003

005

007
o010
011
012
013
014
015
018
017
020

022
023
024
025
026
027
030
031
032
033
034
035
036
037

Hex

00
01
02
03

05

88588

0D
0E
OF
10
11

12

13

14
15
16
17
18
18
1A
1B
1c
10
1E
=
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NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
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38
38
40
41
42
43
44
45
46
47
48
49
50
51
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57
58
59
60
61
62
63

Decimal - Binary - Octal - Hex — ASCII
Conversion Chart

Binary

00100000
00100001
00100010
00100011
00100100
00100101
00100110

00100111

00101000
00101001
00101010
00101013
00101100
00101101
00101110
00101111
00110000
00110001
00110010
00110011
00110100
00110101
00110110
00110111
00111000
00111001
00111010
00111011
0111100
00111101
00111110
00111111

Qctal

040
041
042
043
044
045
046
047

051
052
053
054
055
056
057
060
061
062
063

065

067
070
071
072
073
074
075
076
077

r

Hex

20

21
22
23
24
25
26
27
28
29
2A
2B
2C
20
2E
2F
30
31
32

33

34
35
36

3D
3E
3F
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Decimal

64
65
66
67
68
69
70

71

72
73
74
75
76
77
78
79
80
81

82

b <~

88
89
g0
91
92
93
o4
95

Binary

01000000
01000001
01000010
01000011
01000100
01000101
01000110
01000111
01001000
01001001
01001010
01001011
01001100
01001101
01001110
01001111
01010000
01010001
01010010
01010011
01010100
01010101
01010110
01010111
01011000
01011001
01011010
01011011
01011100
01011101
01011110
01011111
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Oclal

100
101
102
103
104
105
106
107

-110

111
112
113
114
115

16

117
120
121
122
123 -
124
125
126
127
130

131

132
133
134
135
136
137

Hex ~ASCIl Deci
0 @ 9
41 A 9
2 B 9
43 ¢ 9
4 D 10
45 E 10
46 F 10
470G 10
48 H 10
43 1 10
A J 10
48 K 10
Ae==1 10
4D M 10
4E N 1
4F O =1
50 P == |
51 Q =
52 - R 1
ok s 1
54 T 1
5 U 1
56 -V =
57 W 1
58 X 1
59~ Y 1
e 1
58 [ 1
5=\ 1
i | 1
5E- A 1
SF 1
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