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This paper consists of 80 multiple-choice questions.
Each question is worth 1 mark.
Your total out of 80 will be converted to give a final examination mark out of 100.

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

QUESTION 1
According to the von Neumann model, memory subsystem 1s responsible for storing

1 onlydata

2 only programs

3 programs and data

4  programs and processes
QUESTION 2

Since 1950, histonans have divided computer software and hardware nto generations Which generation
witnessed the appearance of laptops and the use of multimedia?

1 Thrd

2 Fourth

3 Fifth

4 Sixth
QUESTION 3

Convert (38),6 to a decimal number

1 26

2 38

3 40

4 56

QUESTION 4

Convert (1001 01); to an octal number
1 (112)

2 (122)

3 (222)%

4 (14 6);
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QUESTION 5
What is the normalised form of (1111 101),?

BoW R e

(1 111101); % (2%
(1 111101), x 230
(1 111101); x (2%
(1 111101); *x (2%

QUESTION 6

What 1s the signed-and-magnmitude representation of — 20 using 8 bits?

B P R O

(00010100),
(10010100),
(00000010),
(10000010),

Rough work
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QUESTION 7
Whach of the following unsigned integer will cause an overflow 1n a #-bit memory location?
1 0

2 pa |
3 2®

4 2!
QUESTION 8

Samples are taken 1f all the values of an audio signal cannot be recorded The number of samples needed to
retrieve a replica of the onginal image depends on

1 quantisization

2 encoding

3 the number of bits assigned to each sample

4 the maximum number of changes 1n the analog signal
QUESTION 9

Which of the following 1s NOT TRUE of computer images?

1 JPEG (Jomnt Photographic Experts Group) uses the indexed colour scheme
2 Raster graphics 1s used when we need to store an analog image (¢ g a photograph)

3 The number of bits used to represent a pixel depends on how a pixel’s colour is handled by different
encoding technmques

4 The scanning rate 1 image processing 1s called resolution

QUESTION 10

What 1s the result of (1101 0111); AND (0101 0101),?

11010111
01010101
10100100
11111111

W -

QUESTION 11
Calculate (101011 1), + (11001 01),

(1110010 10),
(1000010 01),
(10010011 11),
(1000100 11),

oW b
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Apply Boolean algebra rules to determine the simplest forms of the given Boolean functions in the
following THREE questions:

QUESTION 12
What 1s the simplest form of the Boolean function (x'y + 1) 7

x+y
(xy)+ 1’
1

0

L I R

QUESTION 13
What 1s the simplest form of the Boolean functton (x y) +x'?

>

XX +yxX

’

X'ty

O S T N R

QUESTION 14
What 15 the simplest form of the Boolean function x'y'z + xy'z' + xy'z + xyz' +xyz ?

1
x+y'z
Xyz+xy +yz

S S R R

xlyle
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Rough work
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QUESTION 15

Consider the following Boolean function

F(x,y,z) = my + m3 + ms + my

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

vz Yz  yz yz
1
X| 1 1
X 1 1
yz vz yz yzZ
x| 1 1
X 1 1
yZ Yz ¥z yZ
3 X| 1 1
X
1 1
yz yz = yz yz
x| 1 1
X 1 1
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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?

1 C
1 1
B
T
| I
A I i
L | |
D
C
1 1
2

=N
-l
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The following THREE questions refer to the Karnaugh map below:

Group 1
I c

= ’— —1—' 1

1 1

Group 24——lL | —1»Group 2
‘ I
1 K | 1
— B
Group 3 < 1
A
D
QUESTION 17

Which term represents Group 17

A'BD’
A'C
A'D’
A'B

F OV R

QUESTION 18
Which term represents Group 27

BC'
AC
A'D'
A'C

W R
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QUESTION 19

Which term represents Group 37

1 ABC

2 B'CD

3 BCD

4 BC'D

Rough work
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The following FOUR questions refer to the following combinational logic circuit:

y 2
)

~

z

QUESTION 20
What 1s the output of Gate 1?7

Y N

x+y+z)
x-I-|_y|_|_zl
Xyz

xy2

QUESTION 21
What 1s the output of Gate 2?

P R

y+z'
(y+z|)l
yz'
(yzy

QUESTION 22
What 1s the output of Gate 37

[ S 'S T O

(xyz)' v2)'
x+y+z) (v 2)
(x+y+2) (y+z)'
(x+y+2) y+z)'

QUESTION 23
What 1s the output of Gate 47

[ P R R

ix+y+2) y+z0) %’
xyz)'{z)' ¥

(e +y'+2) y+29) x)
(xX+y'+2) v 2)' %'
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Rough work
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Consider the following scenario:

On a umversity building construction site, various people deliver different colours of pamnt containers to the
colour mixing machine as follows

Person A red & blue, Person B green & black, Person C bluc & white

When a person delivers two containers of different colours (as mentioned above), the output1s 1 For example, if
A=1,B=1and C =0, person A delivers red and blue, and person B delivers green and black, so the group of
three persons delivers only 4 (four) different colours

A Boolean function F(A,B,C) outputs a 1 1f a group of three persons delivers more than 3 (three) different
colours

Different combination inputs for A, B and C are given in the tables in the following FOUR
questions. Which alternative shows the correct outputs for F in EACH of the following FOUR

questions?
QUESTION 24
Alternative 1 | Alternative 2 | Alterative 3 | Alternative 4
A|B F F F F
111 0 1 0 1
010 0 1 1 0
QUESTION 25
Altemnative 1 | Alternative 2 | Alternative 3 | Alternative 4
A|B F F F F
110 0 1 0 1
110 0 1 1 0
QUESTION 26
Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
A|B F F F F
0|1 0 1 0 1
011 0 1 1 0

[TURN OVER]
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QUESTION 27
Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
B|C F F F F
ojofo0 0 1 0 1
1|10 0 1 1 0
Rough work
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QUESTION 28
In which one of the following subsystems do we find registers?

Storage subsystem

Main memory

Central processing unit (CPU)
Input / output subsystem

FE VI

QUESTION 29
A computer has RAM of 1024 MB (1 GB) Each word m this computer 1s eight bytes long How many bits are
needed to address any single word 1n memory?

3
27
6
30

A PN R S R

QUESTION 30

Arrange the following computer components 1n terms of speed — from the slowest to the fastest
s Cache memory
« CPU
e Main memory

Cache memory, CPU, Main memory
CPU, Cache memory, Main memory
CPU, Mamn memory, Cache memory
Main memory, Cache memory, CPU

W B

QUESTION 31
Which of the following CANNOT be held in a register?

data

programs
nstructions
program counter values

P W M =

QUESTION 32
On which of the following storage devices can a user write information only once?

CD-R
CD-W
CD-RW
CD-ROM

W

[TURN OVER]



19 COS1521
October/November 2011

QUESTION 33
The smallest storage area on a magnetic disk that can be accessed at one tume 15 called a

head
segment
track
sector

a3 N —

QUESTION 34
What 1s the main ¢riterion related to the ime needed to recover from a computer network failure?

Performance
Rehability
Secunty
Usability

W N =

QUESTION 35
Which of the following does NOT refer to a computer network topology?

Hub
Star
Ring
Mesh

= L N e

QUESTION 36
A company builds a network of computers located n 1ts different offices 1n an office park This network would
best be descnbed as

a WAN
a LAN
a MAN
a WIN

=) BN e

QUESTION 37
A cable 1n a bus LAN with 100 stations 1s broken How many stations are affected by this damage?

All 100 stations are affected

50 stations are affected

Only the stations on the damaged portion of the network are affected
No station 1s affected

WM =
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QUESTION 38
If you wanted to get connected to the internet, you would get 1n contact with

an ISP
a TCP
an IP
an HTTP

P S S T % I

QUESTION 39
According to the prescnibed textbook, how many layers does TCP / IP protocol suite have?

B W N
[ YLV T - WS

QUESTION 490
Which of the followng facilitates as the interface between the computer hardware and the computer programs?

Operating system
Application system
Interachion software
end-user software

B S T N R

QUESTION 41
An operating system (OS) can be programmed m a modular architecture with several layers such that higher
layers can be changed without affecting the lower layers Thus property refers to the of the OS

reliability
extensibility
compatibility
portability

- T R

QUESTION 42
Multiprogramming requires operating system

an online

a batch-processing
a time-shanng

a parallel

P PV R
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QUESTION 43
In which category or technique can only one program reside 1n memory for execution?

1 Pagmg

2 Partitioning

3 Monoprogramming
4 Multiprogramming
QUESTION 44

Modern operating systems use three different terms that refer to a set of mstructions program, job and process
Which of the following states are applicable for a process?

Ready, running and terminate
Waiting, unning and terminate
Hold, ready and running
Ready, warting and running

T R S I

QUESTION 45
What name 1s given to a situation that occurs when an operating system does NOT put resource restrictions on
processes?

1 starvation

2 deadlock

3 queue

4 delay
QUESTION 46

A list contains the following elements
5 10 15 21 33 47 52 61 88 99 100

At the beginning, first =1, mud = 6 and last = 11 If the goal 1s 61, what are the values of first, mid and last
respectively after one more iteration of the binary search algonthm?

1 1,3,5
2 68,10
3 7,8,9
4 17,911

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

48 96 20 991 5
If bubble sort 1s used, what 1s the order of the elements in the list after three passes?

5920489196
5920969148
5920489691
594839698 91

T R

QUESTION 48
Which of the following BASIC algonthms can BOTH be used 1n computer programs?

Searching and repetition
Repetition and sorting
Sorting and searching
Searching and looping

o L b

QUESTION 49
Which of the following 1s NOT TRUE of a structured chart?

It 15 used at the design level

It 1s used at the programming level

It shows the relationships between algonthms and subalgonthms
It 1s a high-level tool

B VS S R

QUESTION 50
Which of the following 1s NOT a list sorting algorithm?

1 Placement
2 Bubble

3 Selection
4 Inserton

QUESTION 51
Which one of the following statements regarding an algorithm 1s NOT TRUE?

1t shows how a problem can be solved
It accepts mput data

It creates output data

It can only be shown using a diagram

C-SERVE R S
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QUESTION 52
Which of the four options 1s best described by the defimition below?
“A set of predefined words that combine mto a program according to predefined rules ”

1 Computer language
2 Computer process
3 Computer task

4  Algonthm
QUESTION 53

To which form of program does a compiler translate the whole source program?

1 Target

2 Symbolic

3 High-level
4 Object
QUESTION 54

During the source code translation process, the source file goes through a series of sub-processes to its final
output In which sub-process 1s a list of tokens created?

1 syntax analysis

2 lewacal analysis

3 code generation
4 semantic analysis
QUESTION 55

What are the two most common programmung paradigms i use today? (This can be deduced by the number of
computer languages developed to support each of these paradigms )

1 Declarative and Object-onented
2 Functional and procedural

3 Procedural and object-orniented
4 Declarative and functional
QUESTION 56

Which one of the following languages 1s totally class-oniented?

1 Java

2 C+H

3 Prolog
4 C

[TURN OVER]
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QUESTION 57
In the Scheme version of LISP, if $ = (17 23 65 80 97 98 105 205), then (car (cdr (cdr S))) would give a
result of

17
23
65
80

B VV RS R

QUESTION 58
In what phase of the waterfall model of software development 1s the emphasis on what the software will do
without specifying zow 1t wall be done?

Analysis
Design
Implementation
Testing

O S R S R

QUESTION 59
Which one of the following diagrams 1s commonly used during the analysis phase of the object-onented analysis?

Data flow diagram
entity-relationship diagram

use-case diagrams
Structured chart

W =

QUESTION 60
Which one of the following 1s NOT considered to be an atinbute of transferability when considering software
quality?

Portability
Changeability
Interoperability
Reusability

S VS I S R

QUESTION 61
Which of the following 1s NOT TRUE of the coupling of modules 1n a system?

Coupling 1s 2 measure of how tightly two modules are bound to each other
The more tightly coupled the modules are, the less dependent they are
Coupling between modules must be mmmised

Loosely coupled modules are more likely to be reusable

F T S
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QUESTION 62
Basis path testing 1s a method 1n which each statement 1n the software 1s executed

1 onlyonce

2 at least once

3 at least twice

4 at least threc times
QUESTION 63

Which one of the following statements regarding documentation 1n the software lifecycle 1s NOT TRUE?

1 Documentation should be written for expert but not novice users

2 Service documentation defines how the system should be maintained and updated if necessary
3 System documentation shows us, step by step, how to use the software

4 Technical documentation describes the installation and servicing of a software system

QUESTION 64
Which of the following best describes an array?

1 It 1s acollection of fields that are all related to one object

2 It s a linear collection of objects

3 Itis a sequenced collection of elements, normally of the same data type
4 Itis acollection of elements called ficlds

QUESTION 65

Which of the following 1s NOT a possible dimension of an array?

1 0
2 1
3 2
45
QUESTION 66

Which of the following operations are BOTH lengthy and time consuming when the operation has to be done 1n
the middle of an array?

Insertion and deletion of elements
Insertion and retrieval of elements
Deletion and searchmg of elements
Retrieval and searching of elements

W R
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QUESTION 67
Which algonthm must be applied to a linked hst before an item 1s 1nserted into 1t?

O S

Deletion
Searching
Transversal
Retrieval

QUESTION 68
Which two pomnters are used when trying to find an element 1n a linked list?

B T R R

Previous (Pre) and next (Nex)
Current (Cur) and Nex

Pre and Cur

Nex and Null (NuL)

QUESTION 69
Which one of the following statements regarding linked lists 1s NOT TRUE?

W R e

A lIimked list 15 a suitable structure if a large number of insertions and deletions are needed
Each node 1n a linked hist has an explicit name

The same operations defined for an array can be appled to a linked hist

The name of a linked hist 1s the name of the head pointer that pomts to the first node of the lst

QUESTION 70
The following files are associated with the update program of sequential files

Uow e

a new master file
an old master file
a translation file
an error report file

Alternatives

1

2
3
4

Only Aand C

Only A,Band C
Only A,Band D
Only B, Cand D

[TURN OVER]
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QUESTION 71

Records can be accessed randomly in the following file structure(s)
A indexed

B hashed

C sequential

Alternatives

1 Only A

2 Only Band C
3 Only A and B
4 Only A and C
QUESTION 72

One of the advantages of an indexed file 1s that you can have more than one mndex, each with a different key
What name 1s usually given to this kind of file?

1 Inverted

2 Text

3 Sequential

4 Hashed

QUESTION 73

In direct hashing,

1 the key 1s divided by the file size and the address 1s the remainder plus 1
2 the key 1s the address and no algonthm manipulation 1s necessary
3 the address 1s composed of digits selected from the key

4 each record must be accessed sequentially

QUESTION 74

In the open addressing colhsion resolution method,

1 the first record 1s stored 1n the home address, but contains a pomter to the second record
2 bucket hashing 1s used

3 each collision resolution decreases the probability of future collisions

4 data that cannot be stored in the home address can be stored 1n the next address
QUESTION 75

What name 1s given to the total number of rows 1n a relation 1n a relational database?

Attribute
Tuple
Multiphcity
Cardinality

L S R S
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QUESTION 76
Consider the following statements

A The distributed database model 1s based on the relational database model

B In 2 fragmented distnbuted database data are localised

C In a replicated distnibuted database, each site holds an exact replica of another site

D An object-oriented database tnes to keep the advantages of the relational model and, therefore, 1t does
not allow apphcations to access structured data

Alternatives

| Only A and B are false

2 Only C and D are false

3 Only A, B and C are true

4 Only A, C and D are true

QUESTION 77

In a relational database several operations can be defined mn order to create new relations out of the existing ones
Select the statement that 1s NOT TRUE regarding operations on relations within the relational database
management system (RDBMS) context

1 The nsert operation 1s a unary operation

2 The select operation 1s a unary operation
3 The join operation 1s a bimary operation

4 The update operation 1s a binary operation
QUESTION 78

What language 1s used in the defimtion and mampulation of relational databases?

1 ANSI

2 SQL

3 ISO

4 RDB
QUESTION 79

Which of the following statements 1s TRUE?

1 A database management system (DBMS) defines, creates and maintains a database and allows controlled
access to users

2 A database 1s a collection of data that 1s always logically and physically coherent

A DBMS 15 exclusively composed of software, data, users and procedures

4 A DBMS has four levels internal, conceptual, hierarchical and external

W
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QUESTION 80
What name 1s given to the person who has the maximum level of privileges and controls other users’ access to a
DBMS?

1 Database adrministrator
2 Expert user

3 End user

4 Techmcal admimstrator
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