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This paper consists of 80 multiple-choice questions.

Each question is worthy 1 mark.
Your total out of 80 will be converted to give a final exam mark out of 100.

Mark only one alternative per question with a pencil on the mark-reading sheet.
(Remember to fill in the unique number.)

Section A: Numbers system, data storage, operations on data and logic (27 marks)

QUESTION 1
On which model are today’s computers based?
1 Von Neumann

2 Pascal

3 Charles Babbage

4 Bill Gates
QUESTION 2

Since 1950, histonans have divided computer software and hardware mto generations Which generation
witnessed the appearance of microcomputers?

Second
Thard
Fourth
Fifth

E "GN % I G RS

QUESTION 3
Convert (55)4 to a hexadecimal number

1 (49

2 (37

3 (16)s

4 (Slhs

QUESTION 4

Convert {1011 11), to an octal number
1 (113)

2 (513

3 (136)

4 (17 6) /
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QUESTION 5
Which one of the following number representations 1s NOT correct?

1 (11 2),
2 (11 1
3 (AlB)s
4 (58)10
QUESTION 6

What 15 the 2°s complement representation of —22 using 6 bits?

1 (101001),
2 (010011),
3 (010110),
4 (101010);
QUESTION 7

Convert (101101.01), to normalised form

(0 10110101), X (2°%)19
(0 10110101), x (2%
(1 0110101), x (2540
(10110101), x (2°)0

N

Rough work
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QUESTION 8

If you wanted to know the precision of the fractional part of a normahised number stored 1n a computer you
would check 1ts

1 mantissa

2 sign

3 exponent

4 floating point
QUESTION 9

Which one of the following refers to the process of rounding the value of a sample to the closest integer value
when storing audio?

1 Sampling

2 Quantisation
3 Encoding

4 Compression
QUESTION 10

Which one of the following 1s an application of the AND operator?

1 To set specific bits 1n a bit pattern

2 To fhip specific bits 1n a bit pattern

3 To unset specific bits 1n a bit pattern

4 To complement all the bits in a bit pattern
QUESTION 11

Calculate (101101); + (111),

1 (1101 00),
2 (10010 01,
3 (1101 01),
4 (10010 00),

Apply Boolean algebra rules in the following THREE questions.

QUESTION 12
What i1s the simplest form of the Boolean function x + (x° y)?

1 1

2 X+y
3 X +y
4 Xy

[TURN OVER]
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QUESTION 13
What 1s the simplest form of the Boolean function xy” + xy’z" + xy'z?

| xy'(z' + z)
2 xy'z' +xy'z
3 1

4 Xy’
QUESTION 14

What 1s the simplest form of the Boolean function (x+y) " y* ?

1 Xy

2 X'y

3 X+y
4 X+y

Rough work
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QUESTION 15
Consider the following Boolean function

F(x,y,z) = m; + mz + ms + my

Which one of the following four Karnaugh diagrams represents the given function?

| V'Z y'z VZ yz'
X 1 1 1
X 1
Izl 'Z Z ZI
9 y ¥ y y
X 1 1
X ’ 1
y'z' ¥'Z yz yz'
3 xl 1 1
X 1 1
y!Zl ylZ yz yz|
4
x' 1 1 1
X 1
Rough work
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QUESTION 16
Consider the following Karnaugh map

D
Which one of the following four Karnaugh maps reflects the correct forming of groups?

C
1
] T 7
}
p— — B
™ | [~ 1
1 1
Nl | | |
[ | [ I
1 1 1|
D
C
2 _— e 1t — -
I 1 1 |
B
T i1 by
A | |
N R I 1+ | _
D
C
3 r— 1=
L ) 11y
1
B
1 1
A
1 1
D
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The next THREE questions refer to the Karnaugh map below:

Group 3 \ C
o1
I
Group 1 L 1 : \
I m—r-—%--
N
A I S P NSRS BN I
_____ L ! g
i ’ :
:___} —» Group2
A
D
QUESTION 17

Which term represents Group 17

1 AT

2 AC

3 A

4 A’
QUESTION 18

Which term represents Group 27

1. BC

2 BC'D’
3 BCD’

4 AC
QUESTION 19

Which term represents Group 37

ABD
D
ACD
A'BD

E =SS B S
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The next THREE questions refer to the following combinational logic circuit:

o 2

QUESTION 20
What 15 the output of Gate 17

1 X +w
2 Xw

3 X+ w
4 X+w
QUESTION 21

What 1s the output of Gate 27

1 [(x + w)y'x]

2 (K+wr+y +x
3 [(x.w) +y +x]
4 (x"+why x

QUESTION 22
What 1s the output of Gate 37

1 xw+y +x1.x
2 [(x"+ w)y x}.x
3 [(x+wW)y x] +x
4 [(xX"+wW)+y +x].x

[TURN OVER]
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QUESTION 23
Consider the following two logic circuits

These two logic circuits are not equivalent F=(xy) + y" and H=y" One of the two gates can be changed so
that the circuits can become equivalent Which gate can be changed and what kind of gate must 1t become?

Gate 2 must change to an AND gate
Gate 1 must change to an AND gate
Gate 2 must change to a NAND gate
Gate 1 must change to an OR gate

S S

Rough work
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Consider the following scenario:

A family has three mobile phones (cell phones) m their home The mother wants to go to a shopping centre

{mall) to buy groceries

Cell Phone A has Bluetooth and Camera, Cell Phone B has Bluetooth and a GPS, and Cell Phone C has 3G and
a GPS

If the mother takes Cell Phone A then variable A = 1, If the mother takes Cell Phone B then vanable B = 1 and
If the mother takes Cell Phone C then vanable C = 1 For example, if A =1, B =1 and C =0, it means that the

mother takes both cell phones A (Bluetooth and Camera) and B (Bluetooth and GPS) with her In this case she
will have facilities for Bluetooth, Camera and GPS

A Boolean function F(A,B,C) 1s defined as follows F(A,B,C) =1 when the mother has facilities for at least
Bluetooth and GPS while at the mall, otherwise F(A.B,.C) =0

Different combination inputs for A, B and C are given in the tables in the following FOUR
questions. The question that should be answered in each case is: Which alternative shows the
correct outputs for F?

QUESTION 24
Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
A|lB F F F F
0|0 0 1 0 1
010 0 1 1 0
QUESTION 25
Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
A|B F F F F
01 0 1 0 1
0|1 0 1 1 0
QUESTION 26
Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
A|B F F F F
110 0 1 0 1
110 0 1 1 0

[TURN OVER]
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QUESTION 27
Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
F F F F
0 1 0 1
0 1 1 0
Rough work
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Section B: Computer systems, organisation and networks (18 marks)
QUESTION 28

‘What name 1s given to the fast stand-alone storage locaiions 1n a CPU that hold data temporarily?
| Registrars

2 Control umts

3 ALU

4 Addresses

QUESTION 29

What 15 the last step of the procedure when the CPU needs to access a word in main memory”

1 The CPU checks the cache

2 The CPU checks the registers

3 The CPU accesses the cache and copies the word

4 The CPU accesses the regisiers and copies the word

QUESTION 30

How many bytes are there 1n a gigabyte?

1 710

2 220

3 %0

4 2%

QUESTION 31

A computer has 1024 MB of memory Each word 1n this computer 1s 32 bytes How many bits are needed to
address any single word 1n memory?

1 24
2 25
3 26
4 27
QUESTION 32

In the fetch stage of the machine cycle used by the CPU,

i instructions are decoded by the control unit

2 the contents of two 1nput registers are added

3 the task order 1s sent to a component 1n the CPU

4 the address of the instruction to be copied 1s held 1n the program counter register

[TURN OVER]
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QUESTION 33
Which one of the following statements best describes the main charactenstic of RISC computer architecture?

1 It 15 easter than other designs because there 15 a single mstructhion for both simple and complex tasks
2 A complex 1nstruction 15 transformed 1nto a set of sumple operations and then executed by the CPU
3 A small set of 1nstructions does a mimimum number of simple operations

4 Micromemory holds the set of operations for each complex 1nstruction in the instruction set

QUESTION 34
Which network topology requires the largest number of cabling and input/output ports?

1 Ring

2 Star

3 Bus

4 Mesh
QUESTION 35

What 1s the name of a central controller on which all the other computer network devices are connected using
dedicated potnt-to-point hnks?

1 A hub

2 Aring

3 A backbone

4 A workstation

QUESTION 36
Which set of rules has been created for the Internet to divide the services needed to perform a task?

1 Principles
2 Packets

3 Protocols
4 Procedures
QUESTION 37

Which of the following 15 NOT nvolved duning the seiting up of an email service?

1 SMTP
2 POP3
3 FTP

4 IMAP

[FURN OVER]
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QUESTION 38
There are several layers in a TCP/IP protocol suite What 1s the role of the transport layer”?

1 The movements of individual bits from one node to the next

2 Node-to-node delivery of frames

3 Provision of services to the users

4 The logical delivery of a message between client and server processes
QUESTION 39

Which of the following 1s NOT a basic requirement for the WWW?

1 Domain name
2 Web server

3 Browser

4 HTTP
QUESTION 40

Which cne of the following statements regarding the evolution of computer operating systems and hardware 15
NOT TRUE?

1 Batch operating systems were designed 1n the 1950s to control mamframe computers

2 DOS was one of the first single-user operating systems on personal computers

3 Distributed systems require more than one CPU on a single computer

4 Muluprogrammung and time-sharing required the operating system to do scheduling
QUESTION 41

An operating system (OS) can be designed as a modular architecture The purposed 1s to allow higher layers to
be changed over time without affecting the lower layers Thus property refers to the of the OS

1 extensibility
2 reliability

3 compatibility
4 portability

QUESTION 42
Multiprogramming without swapping can be called

demand paging
paging

demand segmentation
queuing

R T R
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QUESTION 43
Which of the following best describes monoprogramming?

| One program 1s written for the computer

2 One program occupies the computer memory at a time
3 One program 1s always in the waiting state mode

4 One program occupies the hard drive

QUESTION 44

Which of the following can ONLY be 1n ready, waiting or running states?
1 Program

2 Process

3 Scheduler

4 Job

QUESTION 45

The operating system synchronises different processes with different resources but a deadlock can occur There
are four necessary conditions for a deadlock to occur Which of the following 15 the correct description of the
‘MUTUAL EXCLUSION’ condition?

The operating system cannot temporarily relocate a resource

A process holds a resource even though 1t cannot use 1t until other resources are available
All processes and resources involved form a loop

Only one process can hold a resource

D =

Section C: Computer algorithms, programming and software development
(18 marks)

QUESTION 46
A list contains the following elements

8 12 19 21 38 42 55 70 77 82 85 99 121 155 200

At the beginming, first = 1, midd = § and last = 15 What are the values of first, nud and last respectively after two
more 1terations of the binary search algonthm if the goal 15 827

1 8, 11,15
2 9,10, 11
3 9,12, 15
4 13, 14,15

[TURN OVER]
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QUESTION 47
Suppose a list contains the following elements

45 49 61 37 78 30 100
What 1s the order of the clements 1n the list after three passes 1f selection sort s used?

130 37 45 49 78 61 100
2 30 37 61 49 78 45 100
3 30 45 37 49 61 78 100
4 30 37 4549 6178 100

QUESTION 48
How many constructs do computer scientists recommend for any structured program or algorithm?

1 2
2 3
3 4
4 5
QUESTION 49

Which one of the following statements regarding search algorithms 1s NOT TRUE?

1 A sequential search 1s very slow

2 A sequential search 1s usually used for small lists
3 A bmary search requires the hst to be sorted

4 A binary search starts at the beginning of the hst
QUESTION 50

An English-language-like representation of a step-by-step solution that expresses a logical solution to a particular
problem of interest 15 best described as

A process

An algorithm

A pseudocode
A program code

R S
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QUESTION 51
What 15 a pictonal representation of an algorithm?

1 Pseudocode

2 UML

3 A subroutine
4 A subalgorithm

QUESTION 52

The only language understood by computer hardware 15 language
1 high-level

2 natural

3 machine

4 mnemonic

QUESTION 53

Compilation

1 translates the whole source program into the object module before executing 1t
2 15 a slow process 11 comparison (o interpretation

3 1s used 1n the first approach to interpretation

4 translates and executes the source code a line at a ime

QUESTION 54

The two methods that are used for translating a program to machine language both follow the same translation
process What is the SECOND step 1n the process?

1 Syntax analysis

2 Semantic analysis
3 Lexical analysis
4 Code generation
QUESTION 55

In which two forms can a final program 1n Java be?

I W b -

An application or a function
A function or a procedure
A procedure or an applet
An application or an applet

[TURN OVER]
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QUESTION 56
With which computer language paradigm are the terms nheritance, polymorphism and methods associated with?
l Procedural

2 Functional

3 Object-oriented
4 Declarative
QUESTION 57

Whach programmming language paradigm uses the principle of logical reasoning to answer queries?

1 Functional

2 Declarative

3 Procedural

4 Object-oriented
QUESTION 58

The waterfall mode! 1s one of the most common models for the development process of the software hfecycle
Which one of the following provides the correct order of phases of the model?

1 Analysis, Design, Testing & Implementation
2 Design, Analysis, Testing & Implementation
3 Design, Analysis, Implementation& Testing
4 Analysis, Design, Implementation & Testing
QUESTION 59

Which of the following diagrams 1s best sumted to use as modelling tool during the object-oriented analysis
process 1n software development?

1 Class diagram

2 Data flow diagram

3 Entity-relationship diagram

4 State diagram

QUESTION 60

The design phase 1n the software life cycle uses a well-estabhshed principle called , where the

whole task 1s divided into smaller tasks

polymorphism
subpackaging
modulanty
encapsulation

= W -
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QUESTION 61
Which one of the following statements about modules 1n a software system 1s NOT TRUE?

| Coupling between modules must be minimised

2 Cohesion between module must be maximsed

3 Coupling 15 a measure of how closely the modules are related

4 Loosely coupled modules are less likely to create errors 1n related modules
QUESTION 62

Transferability 1s one of the measures for software quality Transferability includes

1 Changeablity, reusability and correctability

2 Reusability, interoperability and portabihty

3 Flexibility, portability and interoperability

4 Reliability, changeability and flexibility

QUESTION 63

Documentation 1s needed for proper and efficient usage and maintenance of software System
documentation

| describes the installation and the servicing of the software
2 defines the software 1tself

3 can be a very powerful marketing tool

4 shows how to use the software step by step

Section D: Computer data and file structure, and databases (17 marks)
QUESTION 64
In an array, for example SCORES [2], the ordinal number 1n the square brackets, such as 2 1n this example, 1s the
of the array

1 ordinal
2 index
3 element
4 format

QUESTION 65

A linked list 1s an ordered collection of data in which each element contains the of the next element
1 node

2 array

3 field

4 location

[TURN OVER]
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QUESTION 66
A record 1s a type of data structure Which one of the following statements about a RECORD 1s NOT TRUE?

1 The elements can be of the same or different types
2 Each element 1s called a field

3 All elements must be related

4 Fields must be assigned ordinal (number) values
QUESTION 67

Which one of the following statements best describes a data structure?

1 It 15 a sequenced collection of elements usvally of different data types

2 It 15 a set of data 1tems that share general relationships

3 It 1s a collection of related varniables that can be accessed mndividually or as a whole
4 Tt 15 a set of data items of different data types
QUESTION 68

Which two components make up a linked tist?

1 Data and hink

2 Data and value
3 Link and pointer
4 Node and value
QUESTION 69

Which one of the following statements regarding a linked list 1s NOT TRUE?

1 It 18 an efficient data structure for stonng data that will go through a number of insertions and deletions
2 It 15 a dynamic data structure

3 It can start with no nodes

4 A node cannot easily be deleted without affecting other nodes

QUESTION 70

There are three basic types of changes 1n all sequential file updates Which of the following 1s not one of the
three?

1 Add transactions

2 Delete transacttons

3 Error transactions

4 Change transactions

[TURN OVER]
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QUESTION 71
Which of the foilowing set of file types have random access tile structures?

1 Indexed and inverted
2 Indexed and hashed
3 Inverted and indexed
4 Flat and inverted
QUESTION 72

Which of the following 1s not a hashing method?

1 Indirect hashing

2 Drrect hashing

3 Modulo division hashing
4 Digital extraction hashing
QUESTION 73

What name 15 given to the event that occurs when a hashing algorithm produces an address for an insertion key
but the address 1s already occupied?

i Resolution

2 Deadlocking
3 Starvation

4 Colhsion
QUESTION 74

Which of the following statements regarding directories 1s NOT TRUE?

Directories are provided by most operating systems for organising files

In most operating systems directories are organised like a tree abstract data type 1n which each directory,
except the root directory, has a parent directory

A subdirectory specifically refers to a directory within a root directory

In most operating systems a directory 1s represented as a special type of file that holds information about
other files

[TURN OVER]
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QUESTION 75
Which of the following best describes a combination of hardware, software, data, users and procedures?

Database

Database admimstrator
Database management system
Database architecture

B R R

QUESTION 76
Which of the following database models are obsolete?

i Hierarchical and network

2 Hierarchical and object-onented
3 Network and relational

4 Object-oniented and distributed
QUESTION 77

Which of the following 1s NOT a defined operation on relanonal databases?

1 Delete
2 Join

3 Update
4 Add
QUESTION 78

In a relanional database, each row 1n a relation 1s called

1 a tuple

2 an attribute
3 a field

4 an entity
QUESTION 79

What 1s TRUE about the database abbreviation SQL?

It stands for Standard Query Language

It 15 a declarative language

It 15 a procedural language

It was developed for use in object-onented databases

R o
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QUESTION 80
According to the prescribed textbook of this module / subject, on which model 1s a distributed database based?

1 Relational

2 Object-onented
3 Network

4 Hierarchical

@
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