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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 exam mark out of 100.

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

Section A: Computer background, number systems, data storage, operations on
data and logic (27 marks)

QUESTION 1

According to the von Neumann model, which subsystem of a computer serves ds a manager of other subsystems?

ALU
Input/output
Control unit
Memory

EEER RN N

QUESTION 2
Histonans divide computer software and hardware into generations In which generation are we currently 1n?

I Sixth

2 Third

3 Fitth

4  Fourth
QUESTION 3

Convert (10101), to a decimal number

1 (Gho

2 (2o

3 (7o

4 (3o
QUESTION 4

Convert (B3 2),5 to an octal number

P57 2)
20 (374w
3 (563 2y
4 (263 1)
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QUESTION 5
Which one of the tollowing number representations 1s NOT correct?

(111 1o
(12 01),
(BAD)s
417);

B WD o—-

QUESTION 6
What 15 the 2’s complement representation of —14 using 5 biis?

(11110),
(10100),
(11001),
(10010,

o =

Rough work
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QUESTION 7
Which one of the following statements regarding sign-and-magmtude representation 1s NOT TRUE?

1 There are two 0s 1n sign-and-magmitude representation positive zero and negative zero
2 Sign-and-magnitude representation 1s often used to quantise an analog signal

3 Sign-and-magmtude numbers are subjected to positive and negative overflow

4 Sign-and-magmtude representation 1s commanly used to store integers

QUESTION 8
Samples are taken 1t all the values of an audio signal cannot be recorded The number of samples needed to
retrieve a replica of the oniginal image depends on

1 quantisization

2 encoding

3 the bit depth

4 the maximum number of changes 1n the analog signal

QUESTION 9
Which one of the following statements regarding the storing of audio or images 1s NOT TRUE?

1 Vector graphics 1s suitable for stonng the fine details of photographic images

2 Audio storning can involve sampling, quantization and encoding

3, Currently, in 2013, the dominant standard for storing audio 1s MP3

4 Raster graphics 1s used when an analog image such as a photograph must be stored
QUESTION 10

If the input 1s 1010011, and the mask 0011111 15 used to unset the 1nput, what 1s the resulting output?

1 0000000
2 1111n
3 0010011
4 0000011

QUESTION 11

Calculate (11011); + (1001);

1 {100100),
2 (100010),
3 (111000),
4 (101100,
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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 (xx” + y)™?

'

Iy

2 0

I x+x)y

4 1
QUESTION 13

What 15 the simplest form of the Boolean function x + xy’'z" + xy’z"

1 ¥z

2 xy'/

3 x

4 x+xy'z
QUESTION 14

What 15 the simplest form of the Boolean function (xy) + y?

1 x+y
2 xy'+y
31
4y

Rough work
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QUESTION 15
Consider the following Boolean function

F(x,y,z) = mz + mg + ms + mg

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

yz yz yz yz
1
X' 1
X
1 1 1
yIzl }',lZ yz yZI
2
X' 1 1
X 1 1
|
y‘Z' yrZ yZ ylzl
3
X' 1
x| 1 1 1
y'ZI ylz yz yZ‘
4
X' 1
oy 1 1
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Rough work
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QUESTION 16
Consider the following Karnaugh map

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

B
l

B
|

[TURN OVER]
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The next THREE questions refer to the Karnaugh map beneath:

C
\ -
Group le——— »Group 1
1

B
Group 3+ 1 1 1 »-Group 2

A =
Group le«—H ] ] »Group 1

“1\

/

QUESTION 17

Which term represents Group 17

A'BCD’
D

A

BD

E o S

QUESTION 18

Which term represents Group 27
DC’

Cl

Df

CD’

L

QUESTION 19

Which term represents Group 37

ABD
AB
D
ACD

B W R —
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The next FOUR questions refer to the following combinational logic circuit:

>
— >0

QUESTION 28
What 1s the output of Gate 17

LRSI R

(x+y)
xfyl

X +y
(xyy

QUESTION 21
What 15 the output of Gate 27

TR

[(x+y)z]
(xyY + £
X'y +z)
[(x"+ ")zl

QUESTION 22
What 15 the output of Gate 37

1
2
3
4

(X +¥hzl +z
(xy) +27z
X'y +2) 2
[(x+y) z]' +z

QUESTION 23
What 15 the output of Gate 47

1
2
3
4

[(xy +2) 2] ¥’

ey + 2 2 XY
[(x"+yyzl +z+x]
fx+vy)zl +2+x
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Consider the following scenario:

Three people are looking for trees in the country side They see the following trees

Person A willows & fever trees, Person B willows & stinkwoods, Person C mulkberry trees & zebrawoods

When a person sees two kinds of tree (as mentioned above), the output 1s 1 For example, if A=1,B=1andC=
0, Person A sees willows and fever trees, and Person B sees willows and stinkwoods, so the group of three

persons spots only 3 different kinds of tree

A Boolean function F(A,B,C) outputs a | 1f a group of three peisons spots more than 3 different kinds of tree

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 | | Alternative 2 | Alternative 3 | Alternative 4
A|B F F F F
010 0 1 0 1
0|0 0 l 1 0
QUESTION 25
Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
A|B F F F F
01 0 1 0 1
0f(1 0 ] 1 0
QUESTION 26
Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
A|B F F F F
110 0 1 0 1
110 o 1 1 0
QUESTION 27
Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
A|B F F F F
I 0 | 0 1
111 0 1 1 0
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Section B: Computer systems, organisation and networks (18 marks)

QUESTION 28
The ALU perlorms thiee Lypes of operation on data Under which type of operation do the NOT, AND, OR and
XOR operations fall?

1 Logic

2 Only shitt

3 Only arithmetic

4 Shiit and arithmelic

QUESTION 29

What 15 the third step in the procedure when the CPU needs to access a word in mamn memory?
l The CPU checks the cache

2 The CPU checks the regisiers

3 The CPU accesses the registers and copies the word
4 The CPU accesses the cache and copies the wod
QUESTION 30

According to F & M, 1n which categories do storage devices fall?

1 Only volatile and magnetic

2 Only optical and volatile

3 Only magnetic and optical

4 Magnetic, optical and volatile
QUESTION 31

A computer uses memory-mapped 1/O addressing The address bus uses 6 hines (6 bits) I memory 1s made up of
80 words, how many lour-register controllers can be accessed by the computer?

l 4

2 8

3 16

4 60
QUESTION 32

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

mstructions arc decoded by the control unit
the contents of two input registers are added
the address of the mnstruction to be copied 15 held 1n the program counter register

B R

the task order1s sent to a component in the CPU

[TURN OVER]
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QUESTION 33
Which one ot the {ollowing statcments describes a property of RISC computer architccture?

A small setl of instructions do a mimimum number of simple operations

1

2 A complex instruction s transformed 1nto a set of sunple opetations and then executed by the CPU
3 It 15 easier than other designs because there 1s a single mstruction for both simple and complex tasks
4 Micromemory holds the set of operations for cach complex 1nstruction 1n the instruction sct
QUESTION 34

Thete are four basic network topologics  Which network topology has the following advantage and
disadvantage?

Advantage Each connection can carry its own data load

Disadvantage A large amount ot cabling and number of input/oulput ports required

] Mesh

2 Star

3 Bus

4 Ring
QUESTION 35

Which of the following 1s a lorm of a complex network operated by a service provider?

1 A backbone

2 A LAN

3 A hub

4 A workstation
QUESTION 36

According to F & M, how many layers does the TCP/IP protocol saite have?

B b —
[ RV

QUESTION 37
Transport layer protocols have been designed for the TCP/IP protocol smte Which one of the f[ollowing
statements regarding the uset datagram protocol (UDP) 1s NOT TRUE?

1 It 1s also known as a connection protocol

2 It 15 one of the three transport layer protocol

3 It simple and fast

4 It does not provide a logical connection between packets belonging 1o a single message

[TURN OVER]
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QUESTION 38
There are sevetal layers in a TCP/IP protocol suite What 15 the physical layer responsible for?

Provision of services to the uscrs

1

2 Node-to-node delivery of trames

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

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

Documents on the WWW can be grouped into categories Which type of document 1s created by a web server
whenever a browser requests a document?

1 Static

2 Dynamic
3 Active

4 Hanging
QUESTION 40

Which one of the lollowing statements regarding the evolution of computer operating systems and hardware 1s
NOT TRUE?

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

2 In the 1950s computers used punched cards for inpul

3 Muluprogramming and time-sharing required the operating system to do scheduling

4 Parallcl operating systems required one CPU on one computer when they were lirst used
QUESTION 41

An operating system {OS) can be programmed 1n such way that 1ts higher layers can be changed without
affecting 1ts lower layers  This property reters to the of the OS

I cxtensibility
2 reliability

3 compatibility
4 portability

QUESTION 42
In multuprogramming, more than onc program 1s 1n memory at the same time Which onc ot the following 1s
NOT a memory management techuque during multiprogramming”

1 Demand partitioning
2 Demand segmentation
3 Partiioning

4 Demand paging

[TURN OVER]
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QUESTION 43
In paging, the memory 1s divided into equally-sized sections called

l segments
2 threads
3 frames
4 pages
QUESTION 44

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

Ready, running and terminate

[FS I N T—

Waiting, running and termimate
Hold, ready and running
4 Ready, waiting and runmng
QUESTION 45

The operating system synchronises ditferent processes with different resources but a deadlock can occur There
arc four neeessary conditions for a deadlock to occur Which of the tollowing 1s the correct description of the
‘NO PREEMPTION’ condition?

The operating system cannot temporarily relocate a resouice

1

2 Only one process can hold 4 1esource

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

Section C: Computer algorithms, programming and software development

(18 marks)
QUESTION 46
A [ist contains the following clements
710 17 19 35 40 48 69 76 81 83 98110
At the beginning, first = 1, mid = 7 and last = {3 What atc the values of (irst, mid and last respectively after two

more tterations of the binary search algorithm if the goal 15 357

1 1,3,6
2 1,7,13
3 4,5,6
4 7,10, 13

[TURN OVER]
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QUESTION 47
Suppose 4 hst contains the following elements

30 34 44 21 63 15 B9

What 15 the order of the ciements in the tist after three passes if selection sort 15 used?

1 1521 44 34 63 30 &9
2 1530 2 34 44 63 89
3 1521 30 34 63 44 89
4 1521 30 34 44 63 &9
QUESTION 48

Certain constructs are needed for a structured program Whch of the tollowing 15 a construct that tests g
condition?

| Selection

2 Diversion

3 Sequence

4 Repetition
QUESTION 49

Which one of the following statements regarding sedrch algornthms 1s TRUE?

A sequential search 1s usually used for big lists

1

2 A sequential search 15 generally very slow

3 A binary search requures the list to be unsorted
4 A binary scaich statts at the beginming of the hist
QUESTION 50

An English-language-like represcntation of a step-by-step solution that expiesses a logical solution to a particular
problem of interest 1s best deseribed as

a process
an algorithm
4 program code

2w —

a pscudocode

[TURN OVER]
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QUESTION 51
Which one of the following 1s NOT TRUE about subalgorithms?

| They are more difficult to understand than the main algorichm
2 They are subunuts of main algonithms
3 They are can be called many times by the main algorithm
4 They can be broken down into other subalgorithms
QUESTION 52

The only language understood by computer hardware 1s language
| scientific

2 natural

3 machine

4 mnemonic

QUESTION 53

The two methods used in computer translation are

1 decoding and interpretation

2 interpretation and encoding

3 compilation and encoding

4 compilation and interpretation
QUESTION 54

The two methods that are used for translating a program to machine language both follow the same translation
process What 1s the FIRST step in the process?

1 Syntax analysis

2 Semantic analysis
3 Code generation
4 Lexical analysis
QUESTION 55

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

bW R =

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

[TURN OVER]
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QUESTION 56
What name 15 g1ven Lo procedures in the object-onented paradigm?
Algorithms

]

2 Aclors

3 Subroutines
4 Methods
QUESTION 57

Which programming language paradigm 1s based on deduction?

1 Functional

2 Procedural

3 Declarative

4 Object-onented
QUESTION 58

The waterfall mode! 15 one of the most common models for the development process of the software litecycle

Which of the following would you consider to be the THIRD stage of the model?

1 Design

2 Implementation
3 Analysis

4 Testing
QUESTION 59

A number of diagrams can be used duning the analysis phase of object-onented analysis process in sottware

development Which of the tollowing will NOT be used during this phasc?

State diagram

Wk —

Class diagram
State charl
4 Usc casc diagram
QUESTION 60

Whal name 1cfers to the process ol breaking down a whole task into smalier tasks during the design phase of the

software life cycle?

Modulanty

Polymorphism
Subpackaging
Encapsulation

N

[TURN OVER|
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QUESTION 61
Which one of the following statements regarding modules 1n a software system 1s NOT TRUE?

Loosely coupled modules are more hikely to be reused

1

2 Cohesion between modules must be mintmised

3 Cohesion 1s a measure of how closely the modules are related

4 Couphng 15 a measure of how tightly two modules are bound to each other
QUESTION 62

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

reusability, interoperability and portability

1

2 changeability, usability and correctability
3 changeability, flexibility and testability

4 reliability, timehness and flexibihity
QUESTION 63

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

documentation

2 b -

defines the software tisclf

describes the installation and the servicing of the software
can be a very powerful marketing tool

shows how to use the sottware step by step

Section D: Computer data and file structure, and databases (17 marks)

QUESTION 64
Which of the given options 15 described by the following two statements?

£OW R —

It represents a set of data items that share a specific relationship
It uses a collection of related variables that can be accessed individually or as a whole

Data structure
Method
Program
Object

[TURN OVER]
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QUESTION 65
Which of the following best describes whal an array 15?

A collection of [ields that are all related to one object

}

2 A sequenced collection of elements, normally of the same data type
3 A collection of elements called fields

4 A collection of clements called records

QUESTION 66

Which ot the following operations CANNOT be detined on array structures?

1 Deletion
2 Retneval
3  Transversal
4 Append

QUESTION 67
Given a node to nsert into a hinked list, 1f the predecessor node has a null pomnter, then you are adding to

1 the beginning of the list or empty hist

2 body of the hst or end of the list

3 anempty hst or end of the list

4 the beginning of the hist or end of the list
QUESTION 68

What 15 the first step 1n traversing a linked hst?

1 Checking tor the last node

2 Creaung a walking pointer 1o the first node
3 Allocating a pointer to a node

4 Setting up a loop

QUESTION 69

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

A linked list 15 a suntable structure 1f a large number of insertions and deletions are needed
A linked list can grow infinitely and shrink to an empty hst
The name of 4 hinked list 1s the name ol the head pointer that points to the first node of the list

Lo R N

A linked hist 1s inefhicient for storing data that needs a lot ol insertions

[TURN OVER]
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QUESTION 70
Which one of the following statcments regarding sequential files 1s NOT TRUE?

I To access a ftle sequentially, a sequential file structure can be used

2 There are only three fles associated with an update program the old and new master files, and the
transaction file

3 All the files need to be sorted on the same key 1o make the updaung process efficient
A loop 15 used to read and process records on¢ by onc

QUESTION 71
A hashed file 1s a random access hle in which a maps a key to an address

1 function
2 transaction
3 relaton
4 connection
QUESTION 72
When a collision occurs, the address produced by a hashing algorithm, 1s called the address
1 home
2 synonym
3 linked
4  prime
QUESTION 73
Which one of the following collision resolution mechanisins uses a node that can accommodate more than one
record?

1 Open addressing

2 Davisien remainder hashing

3 Bucket hashing

4 Linked list resolution

QUESTION 74
Which onc of the following statements regarding directories 1s NOT TRUE?

1 A directory pertorms the same tunction as a folder 1n a tiling cabinet

2 In most operating systems a directory 1s represented as 4 special type of file that helds information aboult
other 1iles

3 Duircctories are provided by most operating systems for organising hiles

4 In most opcrating systems direclories are organised like a tree abstract data type in which cach dircctory has
a parent directory

[TURN OVER]
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QUESTION 75
Which level of a database defines the logical view of the data?

I architeclural
2 nternal

3 conceptual
4 external

QUESTION 76
Which cone of the tollowing 1s a database model that has become obsolete?

Object-oncnted

]

2 Dastributed
3 Relational
4  Network
QUESTION 77

What name 1s given to a record of relation {table)?

1 Attribute

2 Tuple

3 Feld

4 Cardinality
QUESTION 78

Which query language 1s often used 1n relational databases”

I ANSI

2 SQL

3 IS0

4 QRD
QUESTION 79

In a fragmented distributed database,

cach site holds an exact replica of another site

objects and therr relations are defined

data arc localised

any modification to data stored 1n one sile 1s repeated exactly at every sie

bW N -
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QUESTION 80
Which query language 1s often used 1n object-onented databases?

[ HTML
2 Prolog
3 XML

4 Scheme

[+
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j 20 c31c21 ¢33 43 th 10219 W 90 t13 12331 cd1 52 125 13231033 142 ch3 X
i
F¥ . N 1122 o324y c53 4 1 r331 41 cHa 0 £11c23 133 43 cha 126 1323 c3acdy ch i
E 22 rfar2:e3s cf3 021033 43 cha 32 11 c21 33 cdy ha 127 rlac2aciscdacha i
1 23 t11c23r33cda g 58 1362133 rd1 Hy 93 r{1c21 32 cdyhe 128 r1ac23 c31 41 hy
24 r11 0230331 1 59 £13 2331 4115 94 r11 21 c3a 41 cHa 128 13 ¢c21 131 ¢4 £Ha
g 25 £1rc23c3a c41 €53 60 t11 2131 td41 05 95 ti3 23 c3a 41 Ko 130 rc13 23 £33 41 o5z
% 26 13021 ¢33 141 £ja 1 r431 023031 cdd chy 96 £11 0211031 43 €53 131 13 t£21 31 €41 (51 H
! 27 12121133 r41 rha 62 £11¢c23 ¢332 c41cha 97 cl11 23031 43 92 132 t1a1c23 321041153 '
! 28 t}3 23 ¢33 cd1 ok %! t13 021 ¢33 43 51 98 tfac23c31 43 1Hs 133 1322 c3rcdrcho i
; 29 t]1r2ac31c4ha 64 t11 €21 31 rd1 o5 1] ti1 023131 tdr cha 134 rfac21 033 04 ¢ha E
i 30 t11c21 ¢33 cdacha 55 11 £21 31 41t 100 i3 c?23 31 cdacha 135 i3 211324152
i
% 3 c13c2y 33 cdd tha 66 €11 23 t31 rdd th3 104 ri3 21 c31) 41 cha 136 3302113314k i
; 32 r{3c23 32 cda 53 67 r11 1213241 ha 102 ri3r23c31c0d43ch) 137 1312131 €42 ch3 f
1 33 r11¢21 131 c41 rha 68 r{ar2ac32 cdycha 103 rf1r21c31c43¢c52 138 11 c23 31 c43chs
' 3 rjrrdarc3acda bl B9 112332 c4acha 104 131233141 139 12123133 cd2 152 i
35 131123 3341 ha 70 71623 32 41 cBa 105 13123131 242151 140 1321 c33cdacha '
|
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