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Answer all questions.

1 (a) State what is meant by the term human-computer interface (HCI).

_____________________________________________________________________

___________________________________________________________________[1]

(b) Two types of HCI are command line and menus.

State what is meant by each of these types of HCI and give an example of a situation
where it would be used.

Command line _________________________________________________________

___________________________________________________________________[1]

Situation ______________________________________________________________

___________________________________________________________________[1]

Menus _______________________________________________________________

___________________________________________________________________[1]

Situation ______________________________________________________________

___________________________________________________________________[1]
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2 (a) Utility programs are part of the operating system designed to carry out common tasks.

Explain the purpose of the following types of utility program.

(i) File handling utilities _________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

________________________________________________________________[3]

(ii) An automatic back-up________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

________________________________________________________________[3]

(b) Describe one other example of a utility program.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

___________________________________________________________________[2]
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3 A file, containing records of seats available in a theatre, stores information about each seat
for a six month period. Each record contains the following fields.

• Seat identification which is a letter followed by two digits (e.g. A21)
• Date of the performance (e.g. 01/02/05)
• Price of the seat (e.g. £20.00)
• Whether or not the seat has been sold (e.g. Y)

(a) Complete the following table to estimate the size of a record.

Field Data type Size of field (bytes)

Seat identification ____________ _____________

Date ____________ _____________

Price ____________ _____________

Sold or not ____________ _____________

Total _____________ [6]

(b) During a six month booking period, the theatre will have 100,000 seats to sell.
Estimate the size of the file, showing your working.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

___________________________________________________________________[4]
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4 A bank offers customers access to computer controlled automatic teller machines (ATMs)
from which they can withdraw money or ask for a statement to be sent to their home
address.

(a) When a customer attempts to withdraw money the ATM is on-line to the bank computer
and operates in real-time.

Explain the meaning of the terms on-line and real-time and give one reason why they
would be necessary in this example.

On-line _______________________________________________________________

___________________________________________________________________[1]

Real-time _____________________________________________________________

___________________________________________________________________[1]

Reason_______________________________________________________________

___________________________________________________________________[1]

(b) When a customer requests a statement to be mailed to their home address, the
statement is produced in batch mode and later printed on a printer which is off-line.

Explain the meaning of the terms batch mode and off-line and give one reason why
they would be used in this example.

Batch mode ___________________________________________________________

___________________________________________________________________[1]

Off-line _______________________________________________________________

___________________________________________________________________[1]

Reason_______________________________________________________________

___________________________________________________________________[1]
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5 (a) State what is meant by serial and parallel types of data transmission.

Serial ________________________________________________________________

___________________________________________________________________[1]

Parallel _______________________________________________________________

___________________________________________________________________[1]

(b) A file is sent from a computer to a printer so that it can be printed out.

(i) Explain why half duplex would be a suitable mode of data transmission in this case.

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

________________________________________________________________[2]

(ii) State what is meant by the terms buffer and interrupt and explain how they are
used in transferring the file from the computer to the printer.

Buffer ____________________________________________________________

________________________________________________________________[1]

Interrupt __________________________________________________________

________________________________________________________________[1]

Explanation of how they are used_______________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

________________________________________________________________[3]
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6 (a) Explain what is meant by the following types of programming error and give an example
of each.

(i) Syntax error _______________________________________________________

________________________________________________________________[1]

Example __________________________________________________________

________________________________________________________________[1]

(ii) Logic error ________________________________________________________

________________________________________________________________[1]

Example __________________________________________________________

________________________________________________________________[1]

(iii) Arithmetic error _____________________________________________________

________________________________________________________________[1]

Example __________________________________________________________

________________________________________________________________[1]

(b) State three methods that can be used to detect errors in a program.

Method 1 _____________________________________________________________

___________________________________________________________________[1]

Method 2 _____________________________________________________________

___________________________________________________________________[1]

Method 3 _____________________________________________________________

___________________________________________________________________[1]
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7 (a) Records of students are held in a linked list in alphabetic order of student surname.

By drawing a diagram, show how the following records would be stored.

ROGERS, ASTRIDGE, FALLIS, GREIG

[4]

(b) The alphabetic linked list in part (a) is actually storing print jobs to be carried out on a
single network printer.

The jobs are created by the user sending a job for printing from their computer. The jobs
are identified by the log-on name of the person sending the job.

Discuss the suitability of the structure described and suggest changes that could be
made to improve the procedure for storing print jobs.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

___________________________________________________________________[4]
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8 State three types of repetition construct available in high level languages, giving a characteristic
of each.

Type 1 ___________________________________________________________________

_______________________________________________________________________[1]

Characteristic______________________________________________________________

_______________________________________________________________________[1]

Type 2 ___________________________________________________________________

_______________________________________________________________________[1]

Characteristic______________________________________________________________

_______________________________________________________________________[1]

Type 3 ___________________________________________________________________

_______________________________________________________________________[1]

Characteristic______________________________________________________________

_______________________________________________________________________[1]

9 A program has been written which is intended to accept the ages of the five members of a
secondary school chess team and to output the average (mean) age.
Each age is input in digits as a whole number of years.
State three different sets of test data that could be used as part of a test plan to test this
program, giving a reason for each set of data.

First set of test data_________________________________________________________

_______________________________________________________________________[1]

Reason for choice __________________________________________________________

_______________________________________________________________________[1]

Second set of test data ______________________________________________________

_______________________________________________________________________[1]

Reason for choice __________________________________________________________

_______________________________________________________________________[1]

Third set of test data ________________________________________________________

_______________________________________________________________________[1]

Reason for choice __________________________________________________________

_______________________________________________________________________[1]
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10 (a) Draw and label diagrams to show the topologies of the following types of network.

(i) A bus network.

(ii) A star network.

[5]

(b) Data can be sent over a wide area network (WAN) by either circuit switching or packet
switching.
Explain what is meant by the terms:
• circuit switching;
• packet switching.
Give an advantage and a disadvantage of each.

(i) Circuit switching ____________________________________________________

_______________________________________________________________[1]

Advantage_________________________________________________________

_______________________________________________________________[1]

Disadvantage ______________________________________________________

_______________________________________________________________[1]

(ii) Packet switching ____________________________________________________

_______________________________________________________________[1]

Advantage_________________________________________________________

_______________________________________________________________[1]

Disadvantage ______________________________________________________

_______________________________________________________________[1]
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11 (a) Express the denary number 81 as an eight-bit binary number.

_____________________________________________________________________

___________________________________________________________________[1]

(b) Write the following denary numbers in two’s complement form using eight-bit bytes.

(i) –81 ______________________________________________________________

__________________________________________________________________

__________________________________________________________________

________________________________________________________________[2]

(ii) –60 ______________________________________________________________

__________________________________________________________________

__________________________________________________________________

________________________________________________________________[2]

(c) (i) Using your answers to (b), add together the two’s complement forms of –81 and
–60 giving your answer as an eight-bit byte.

(–81) + (–60)_______________________________________________________

__________________________________________________________________

__________________________________________________________________

________________________________________________________________[1]

(ii) Explain your result __________________________________________________

__________________________________________________________________

__________________________________________________________________

________________________________________________________________[2]
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