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Q1 to Q4

A company operates a packet-switched data system between four sites, A, B, C
and D. Table 1 is an extract of records kept at site A. The table shows the
connections to sites A, B, C and D broken down in terms of the maximum
delay suffered by any packet. For instance, there were 480 connections to site C
for which at least one packet was delayed by between 1 and 5 seconds.

Table 1 Table for Q1 to Q4

Destination
Delay A B C D
= 10s 1000 260 45 80
5-10 s 400 460 55 120
1-5 s 500 380 480 700
< 1s 7500 3500 2620 1900

Q1

What 1s the probability that site B 1s the destination of a connection?
Choose the closest option and pencil across the appropriate cell in row 1.
A 001 E 0.10

B 032 F 023

C 0.04 G 044

D 0.16 H 0.60



Q2
What 1s the probability that the destination of a connection 1s site A and that it
1s delayed for more than 10 s?

Choose the closest option and pencil across the appropriate cell in row 2.

A 001 E 0.15
B 0.06 F 022
C 0.05 G 0.30
D 035 H 0.80
Q3

What is the value of the conditional probability that a connection is delayed by
between 5 and 10 s, given that it is a connection to site B?

Choose the closest option and pencil across the appropriate cell in row 3.

A 0.010 E 0.100
B 0.026 F 0.120
C 0.042 G 0.034
D 0.065 H 0.087
Q4

What is the probability that site C or site D 1s the destination of a connection?
Choose the closest option and pencil across the appropriate cell in row 4.

A 0.10 E 0.15

B 025 F 0.20

C 030 G 0.35

D 027 H 0.63



Q5

A BIP-8 calculation is carried out on the following block of data:
11001100 01011101 11100000 10101010 01101101 10010011
What is the value of the BIP bits, assuming even parity?

Choose one option and pencil across the appropriate cell in row 5.

A 00000000 E 10010110
B 00100101 F 11111111
C 10001000 G 01010101
D 01101101 H 01100101
Q6 to Q8

12000 circuit boards of the same type were used in a trial. The number of
boards that had failed was noted at the end of each month. Table 2 shows an
extract from the test results for the first twelve months. (Hint: you may find
using a spreadsheet helpful in this question.)

Table 2 Circuit board failures for Q6 to Q8

Month number Number of failures
during month

1 950
2 710
3 580
4 410
5 283
6 275
7 266
8 257
9 255
10 250
11 240
12 233

Q6

The entries in Table 2 cover the early life and the start of the useful life period
of the boards. When does the useful life start? Choose the option nearest to the
first month which may be considered to be part of the useful life. (Use the mean

number of boards surviving during each month for calculating the month-by-
month hazard rates.)

Choose the closest option and pencil across the appropriate cell in row 6.

A 1 E 5
B 2 F 6
C 3 G 10
D 4 H 12



Q7
Use the results of Table 2 to estimate the MTTF (mean time to failure) for the
boards during the useful life. Assume that there are 30 days in a month.

Choose the closest option and pencil across the appropriate cell in row 7.

A 100 hours E 200 hours

B 50000 hours F 5800 hours

C 24000 hours G 175000 hours
D 12000 hours H 150000 hours
Qs

Assuming, for the purpose of this question, that the old age period will not have
started by the 24th month, estimate how many boards will still be working at the
start of the 24th month. (Hin¢: you can only project over the useful life.)

Choose the closest option and pencil across the appropriate cell in row 8.

A 5000 E 3900
B 4600 F 3600
C 4400 G 4100
D 5200 H 2900
Q9

Table 3 shows how many block errors were recorded on a VC-12, during a one-
hour measurement period. All other periods were error-free.

Table 3 For use with Q9

Minute Second Errored blocks
12 13 800
12 14 1200
12 17 500
20 10 50

Which of the following are correct statements about the error performance
within this hour?

Choose two options and pencil across the appropriate cells in row 9.

A There was one period of unavailable time.
B There were three severely errored seconds.
C The ESR = 7%.

D There was only one errored second.

E The availability = 99%.

F  The ESR = 0.11%.

G There were two severely errored seconds.

H There were four errored blocks.



Q10

A subsystem of a telecommunication system has the reliability diagram shown in
Figure 1. Calculate the overall reliability of the subsystem. The individual
reliabilities of the various components are shown in the figure.

0.9 0.9 0.8

0.8 0.8

Figure 1

Choose the closest option and pencil across the appropriate cell in row 10.

A 098 E 088
B 0.80 F 094
C 078 G 085
D 0.99 H 092
Q11

What i1s the probability that there will be more than three errors in a 10 binary
digit code word if the probability of a single error is 0.01 and errors occur
independently of each other?

Choose the closest option and pencil across the appropriate cell in row 11.

A 30 x 1077 E 82 x 10°°
B 83 x 1077 F 17 % 107
C 2.0 x 10°° G 26 x 1077
D 44 % 10°° H 38 x 107
Q12

What bit-rate is used to encode a standard telephone speech channel?
Choose the closest option and pencil across the appropriate cell in row 12.
A 64 kbit/s E 8 kHz

B 8000 bits F 8 bytes

C 8 bits G 64 bits

D 3 bits H 16 bits






